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TROUBLE-
TRACKING

SIMPLIFIED

Sele Proprietors end Manufacturers :

AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT Co. Lid.,, Winder House, Douglas Street,

Regd. Trade Mark
ELECTRICAL MEASURING
INSTRUMENTS

of the a

‘@ The Universal Av.oMmor and the
D.C. AveMiner put within the reach
of

rapid precision testing of an accuracy
. unobtainable with other instruments
Their simplicity and
versatility make short work of all the
trouble -tracking  problems.
They are worthy members of a range
renowned
wonk-

in their class.
normal
of “AVO?” Instruments

for their high standard of
manship and efficiency.

TH
UNIVERSAL

T

- 20,000 ohms
0-100,000 0- 5 1
0-HG0.600 0-10

interchangeable croeodile

clips
testing prods.

13 Meters in ONE

clips amd testing prods.
@ Write for fully descriptive
pamphlets and eurrent prices.

Phone : Victoria 3404/7

E
AVOMINOR

ELECTRICAL MEANURING INSTRUMENT
22 Ranges of Direct Readings

D.C. \ A.C. D.C.

Volts Volts Mdha-ps THE UNIVERSAL AYOMINOR
0- 75 milli- | 0- 5 volts | 0- 2.5 milli-

volts | : amps.
0- Sveite 0-25 . e 5
0- 25 ., |0 mu s 025
0-100 0250, | 0-100
0-250 ' 0- .)00 ,, 0-500
0-500 | !
RESISTANCE

0- 2 megohms

Complete with lustruction boskiet, leads.
and

THE D.C. AVOMINOR

ELECTRICAL MEASUGRING INSTRUMEXT

Curtent ] Voltage Resistance
milliamps voits ohms
0- 6 0- 6 | 0- 10,000
0- 30 012 | 0 80,000
0-120 120 i 0-1,200,000
0-240 . megohms
0-300 -3
0-600 H
In case, complete with inetruetion

booklet, leads, interchangeable crocodile

BRITISRE
WADE

THE D.C. AVYOMINOR

London, 3.W.1.

RADIO SERVICE MAN,
DEALER AND OWNER

The man who enrolls for an ). C. S. Radio
Course lesrns radio fthoroughly, com.
pletely, procticaily. When he earas his
diploma, he wilt KNOW radio. We are
not content merely fo feach the prin-
ciples of radio, we want $o show our
students how to apply that trairing in
practical, every-day, redio service work.
We train them to be ssccessful!

IMTEINA

TIOMAL CORRESPONDENCT

Dept. 94A, International Buildings,
Kingsway, London, W.C.2.
Please explain fully about your Instruction in

the subject marked X.
Complete Radio Engineering
Radie Service Engineers

If you wish to pass a Radio examiration,
indicate it below.
Inst. of Wireless Technology
P.M.G. Cartificate for Wireless Operators
Provisional GCertificate in Radio Teiephony and
Tetegraphy for Aircraft
City and Guilds Telecommunications

M 1 . ¥ S

Address ........ iereenens Ceesearaante eaas

(Use pesay stamp on unsealed envelopﬁ )

AYLOR:

|32 RANGE
UNIVERSAL METER

{ensitivity 1,000 ohms per volt. A.C. and D.C.

MODEL 9

This Taylor Modei 90
is acknowledged as
a dependabie, sensi-
tive and accurate
meter for Radio and
General Test re-
quirements.

PRICE

£8150

detailed book of
instructions

Delivery at present
ex stock.

THE 32 RANGES cover :

D.C. Veolts 0-0.25 up to 1,000 in 7 ranges.

A.C.and Qutput Volits 0-2.5 up to 1,000 in 6 ranges each.

D.C. Current 0-! m.a., up to 0-2.5 amps. in 5 ranges.

A.C. Current 0-1 m.a., up to 0-2.5 amps. in 4 ranges.

OHMS from | to 10 megohms in 4 ranges, making 32
ranges in ail,

Al Taylor Instruments are British made and Guaranteed
for 6 months.

TAYLOR

Electrical Instruments Ltd,,
419-412 Montrose Avenue,
SLOUGH, Bucks.

Telephone : SLOUGH 20061.

RECORD
BREAKING

Wit A TROPHY

“70 different countries and
1,200 stations on loudspeaker

\\ is one Trophy user’srecord.

This 8-valve A.C. receiver with all essential tuning
refinements for efficient short-wave operation still
remains unbeatable in performance and price.
Waverange 7 to 550 metres, continuous bandspread
tuning. R.F. on all 5 bands. For use with sepajate
P.M. type speaker. ’Phone sockets.  Accurately
aligned and ready for use. Price, £14. 19, &d.
Matched Cabinet Speaker available, 46/3 extra.

Terms : £3 down and 44/- monthly,
TROPHY 6 .. .. .. SIL 1L 0.

Including built-in
speaker.
Terms : 45/- down and 34/6 monthly,

SEND FOR FULL LISTS.

PETO SCOTT CO. LTD,,

77 (P) CITY ROAD, LONDON, E.C.
'Phone Clerkenwell 5911,




October, 1940 - - PRACTICAL WIRELESS . ‘ 7 ) 1

-

METAL for stréngtli
and dumln’lz’ty

The construction of the Waestinghouse
Rectifier makes it impervious to shocks and vibrations;
and, as there is nothing to wear out, nor any
electronic action, its reliable life is unlimited.

' |
w METAL
RECTIFIERS

WESTINGHOUSE BRAKE & SIGNAL CO., LTD.,
PEW HILL HOUSE - CHIPPENHAM - WLTS

Keep that happy 7'1 \ }arley
_ expression

In good times or .
bad, wherever you
are, keép to that
happy expression
* Player's Please.”

all-metal

Send 3d. to Dept. Pract. W, for a
copy of “"THE ALL METAL WAY"

The cigarette
which makes
happy expressions
everywhere.

3 VARLEY

. (Props. : Oliver Pell Control Lid)
g .b Cambridge Row, Burrage Road,
LAY BRSNS FLAIN GR Conk Tirs O OF WOOLWICH + LONDON =+ SE.18 ﬁ

NCCS20B3

“On the march” to-day, but
ready for civilian service
when Peace returns.

'Phone : Woolwich 1422




Built in Power Pack.

Complete Kit of Parts with drilled an
structions and circuits £4-10-0. Complately wired and tested £5-10-0 Send for full details.

PRACTICAL WIRELESS

e NEW PREMIER S.W. A.C. RECEIVER KIT @—m80H—

In response to many requests we have now produced an A.C. version of the popular Premier Short Wave $G3 Kit.
Circuit : Pentode H.F, Stage, Pentode Detector, Beam Power Output, and F.W. Rectifier,
Hum-free operation.

For use in Phones or P.M. Speaker.

Plug-in Coils covering 13-170 metres, 4 valves and full in-

Ociober 1940

200-250 v. A.C. Opaeration.

SHORT-WAVE GEAR

Short-Wave Coils, 4- and 6é-pin types, 13-26,
22-47, 41-94, 78-170 metres, 2I- each, with circuit.

Premier 3-Band S.W. Coil, 11-25, 19-43, 38-86
metres. Suitable any type circuie, 211,

4-pin or 6-pin Coil Formers, Plain or Threaded,
112 each.

Utility Micro Cursor Dials, Direct and 100 : |
Ratios, 4/3.

New Premier 2-Gang S.W. Condenser,
2 x 00015 mf. with integral slow motion, 5/9.
Bakelite Dislectric Variable Condensers.
0003 and .0005 mf. Suitable Tuning or Reaction,
16 each.

Short-Wave H.F. Chokes, 10-100 m., 104d.
each. High grade Pis Wound U.S.A. type, LI?
each,

Lissen Dual Range Screened Coils.
and Long Waves, 219 each.

Medivm

“LEARNING MORSE”

Premier Morse Practice Key on 3’3
Bakelite Base and Brass Movement ,|o

. 10/-
119
for Valve

General Purpose Morse Key ..,
Heavy Duty TX Key on Cast Base
Bakelite Buzzers ...
Complete Kit of Parts

Oscillator as dos:nbnd
*‘ Learning Morse "’

SHORT - WAVE CONDENSERS

Trolitul insulation.  Certified superior to
ceramic. All-brass construction. Easily ganged.
15 m.mfd. 19 . 100 m.mfd. 213
25 m.mfd. ... 2. 160 m.mfd. 26
40 m.mfd. 20- 250 m.mfd. 2

MAINS TRANSFORMERS

Wire-ends. All L.T. Windings
Centre-Tapped

" S.P. 301 300-300 v. 150 m.a, 4 v. 2-3a,
4v,2-32,4v. la, 4v. la .., IS5/

SP. 350A 350-350v 100 m.a.5 v. 2a (not
CT.).63v.23a .. 14/

SP, 3508 350-350 v. 100 m.a. 4 v. 2-3a,
4v.2-3a,4v.23a .. 14-

SP. 351 350-350 v. 150 ma. 4 v. 12,
4y, 2-3a,4v.342 ... 15/

SP. 352 350-350 v. 150 m.a, 5 v. 2:
63v.22,63v.2a ... 819

MATCHMAKER UNIVERSAL
OUTPUT TRANSFORMERS
Will match any output valves to any speaker

impedance.

H ratios from 13 :
10-15 watts, 20/6.

| to 80 : 1, 5-7 watts, I5/9,
20-30 watcts, 35/-.

PREMIER SHORT-WAVE KITS
for OVERSEAS NEWS

Incorporating the Premier 3-Band S.W. Coil,
11-86 Metres without coil changing. Each Kit is
complete with all components, diagrams and
2-volt valves. 3-Band S.W. 1 Valve Kit, 14/9.
3-Band S.W. 2-Valve Kit, 2216.

DE LUXE S.W. KITS

Complete to the last detail, including all Valves
and coils, wiring diagrams and lucid instructions
for building and working. Each Kit is supplied
with a steel Chassis and Panel and uses plug-in
coils to tune from |3 to 170 metres.

i Valve Short-Wave Receiver or Adaptor

Kit ... . e o 200
| Valve Short Wave Superhat Convertar

Kit ... . 23/
{ Valve Short.Wava A C. Superhe( Con-

verter Kit ... - o 2613
2 Valve Short-Wave Recewer Kit . 194
3 Valve Short-Wave Screen Grnd and

Pentode Kit - 68/-

PREMIER BATTERY
CHARGERS for A.C. Mains

PREMIER 1940
“5v.5” COMMUNICATIONS
RECEIVER

A S-valve Superhet, covering 12-2,000
metres.in 5 wave bands.
Beat Frequency Oscillator.
2-Spread Band-Spread Control.
AV.C. Switch.
lluminated Band-Spread Dial.
Send-Receive Switch.
Iron-Cored {F.s.
Phone Jack.
Over 4-Watts Output,
Built into Black Crackle Steel casé pro-

viding complete screening. 10} in.
Moving Coil Speaker in separate steel

cabinet to match.
£9.9.0

Receiver, complete wnth
all tubes and Speaker

Aut‘ Transformers. Step up or down. 100~
125 v. to 200, 230 or 250 v. A.C., 60 watts, 9/1§ ;
125 wates, 1316 ;3 250 wates, 1876,

L. T. Transformers, all C.T.

4v.2-3a. 901 63v.2-3a, ... 9H
25v.5a, 9l 75v.3a. ... 9l
S5v.2-3a. 9 i2v.3-4a, .. 15

Lissen Hypermk QPP Driver Transformers.
Ratio 8 : 4i3.

Push-Pull Dnver Transformers ... ... 6/6
Universal Output Transformers. |}
_ Ratios. Single or Push-pull ... . 816

Westinghouse  Rectification
complete and ready for use
To Charge : 6 volts at | amp. 22/6

2 volts at 1 amp. 1119

12 volts ac | amp. 2416
6 voits at } amp. 19

6 volts at 2 amps. 3716

MOVING COIL SPEAKERS

AH complete with transformer. Rola 8 in.
P.M.s, 16/6; 10 in. P.M.s, 22i6,

ENERGISED MODELS

Plessy 8 in. 175 ohm field, 716 ; G.12 ener-
gised, 5916 ; 10 in. B.T.H. 1,600 ohm. field, less
transformer, 1116,

PREMIER 1940 HIGH
FIDELITY AMPLIFIER KITS

Each Kit Is complete with ready drilled chassis,
selected components, specially matched valves
and full diagrams and instructions.

Completely
Kit of Parts Wired and
- with Valves Tested

3-watt A.C. Amplifier... 2 [ 3 40
3-watt A.C.ID.C. ,, 2 6 6 4 0
6-watk A.C. 6 2 6 700
8-10-watt A.C.ID.C. 5560 6 2 6
t5-watt A.C. " 614 0 8 2 &

Black Crackle Steel Cabinet 15/- extra.

REPLACEMENT VALVES
FOR ALL SETS

Europa Mains Valves. A.C. Types
L., ACH, A.C.IS.G A C IV.M.5.G.,
A.C.IV.H.P., AC.P, all 513 each

AH.P., AC.V.H.P.,, 7-pin, 1“ A.C.IPens,

I H 716 ; A.C.IP.X.4, 713 ; Oct. Freq. Changers,
816 ; Double Diode Trlodus. 716 ; 33-wate D.H.

Triode, 919. 350 v. F.W. Rect., 516 : 500 v., 6/6.
I3 v. .2 amp. Gen. Purpose Triodes, 516 ;
H.F. Pens. and Var.-Mu. H.F. Pen., Double Diode
Triodes, Oct. Freq. Changers, 8!8 each. Full and
Half-wave Rectifiers, 66 each.

Triad U.S.A. Valves .
We hold the largest stocks of U.S.A. tubes in this
country and are sole British Distributors for
TRIAD High-grade American Valves. All types
in stock. Standard types, 5/6 each. * All the new
Octal Base tubes, at 6/6 each.

Clearance Line U.S.A. Vaives
U.S.A. Types, 24, 35/5I, 55, 56, 57, 71, 85,
2A5, 2A6, 2A7, 2B7, 6A7, 210, 250, all 2 for 3h.

Premier Pick-up Heads.
Will fic any tone-arm 53
NOTHER SPECIAL OFFER.
Rotharm.l Brush Piezo Crystal Pick-ups.
New Junior P.U. with arm, 19/6. Standard, $.8.
Modet with arm, 29/6. P.U). head only, De Luxe
Model, 1916,

PﬁEMIER MICROPHONES

Transverse Current Mike.
output unit, Response 45-7,500 cycles.
hiss level, 23/

High grade large
Low

Moving Coil Mike, Permanent magnet model
requiring no energising. Response 90-5,200
cycles. Output .25 volt average. Excellent
reproduction of speech and music. 49/a

Microphone Transformers. Suitable for all

mikes. Tapped secondanes A 20 and 40:1;
B.30and 60 : I. 66 ea

Microphone Stands. Btkehta table stand, 9 In.
ring, 716 each. Adjustable Floor Stand, 8 in.
ring. Chrome finish. 26/6.

ALL ENQUIRIES MUST BE ACCOMPANIED BY 2id. STAMP.

PREMIER RADIO CO.

ALL POST ORDERS to:

JUBILEE WORKS,

LONDON, ES {(Amherst 4723).

CALLERS to: Jubilee Works, or 169, Fleet Street, E.C.4 (Central 2833), or 50, High
Street, Clapham, $.W.4 (Macaulay 2381).

167, LOWER CLAPTON ROAD,
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COMMENTS OF THE MONTH

Broadcast Propaganda
E were impressed with the
remarks of Captain Plugge
who intervened in the debate on the
war situation in the House of
Commons a few weeks ago to deal
with broadcast propaganda.  He
analysed the situation very accurately
and. pulverised the methods of
previous Ministers who were re-
sponsible for our weak propaganda
programmes. Look at the facts’

In September, 1939, this country

had 16 broadcasting stations of
which only two were high powered,
above 100 kilowatts or more. These
were operated on 12 wavelengths, of
which 2 were clear channels, and
not shared by any other country.
Of these 12 wavelengths only one
was long-wave (we are referring, of
course, to the long- and medium-wave
stations only). These stations and
wavelengths compare with Germany’s
40 stations, two of which were high-
powered, and her 31 -wavelengths,
of which 17 were clear channels,
including one long wavelength.

Our Jettisoned Wavelengths

HAT happened when war was

declared ? Great Britain jetti-
soned 10 of our 12 wavelengths, and
so at the opening of the war we had
16 stations operating on two wave-
engths with one programme only,
as against Germany’s 40 stations on
3t wavelengths. After Germany
conquered Poland Germany’s broad-
casting stations increased in number
to 50, of which 11 were high-powered,
operating on 40 wavelengths, 21 of
which were clear channels and two
" long-wave. - It will be remembered
that no country has been granted
more than one long-wave at inter-
national conferences with the excep-
tion of Russia, whilst several countries,
such as Italy and Switzerland, have
never succeeded in obtaining even
one. Germany proceeded to conquer
Norway and Denmark, and then
enlarged her broadcasting strength
to 68 stations, 11 of which were high-

powered, operating 52 channels, 26 of
which were clear, and four were long-
wave. There followed the conquest
of Holland, Belgium and Luxembourg,
and Germany enriched her number of
stations which were increased to 84,
13 of which were high-powered,
operating 62 wavelengths, with 29
clear channels, and six long-wave
channels, By that time we re-
opened three of our scuttled wave-
lengths and were thus operating five.

Germany then occupied a large
part of France, and she increased
her ether power at the expense of the
Allies’ channels. After the capture
of Paris and the surrender of France
she had command of 112 stations, of
which 24 were high-powered, operat-
ing on 82 wavelengths, of which 37
were clear channels, and seven were
long-wave. Italy then entered the
war and a further 50 stations on
some 20 wavelengths joined the anti-
British Brigade.

As Captain Plugge says, this is
the position in which we find our-
selves to-day. ‘ How is it possible,”
he asks, ‘ however good may. be
our propaganda, for us to compete
with Germany? It is the same thing
as trying to carry on business with
16 cargo boats when your enemy

Bd;

ial and Adverti Offices ¢

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

Teleg : N , Rand, Lond
Registered at the G.P.O. for transmission by
anadian Magazine Post.

The Editor will be pleased to consider urticles of o
practical nature switable for publicati n
PRACTICAL WIRELESS. Such arlicles should be
written on one side of the paper only, and should
contain the nesie und address of the sender. Whilst
the Editor does not hold Rimself responsible for
spanuseripts, every effort will be made to return
them 1if a stamped and addressed envelope 15
enclosed.  AIl correspondence intended - for the
Editor should be addressed : The Editor, PRACTICAL
WIRELESS, George Newnes, Itd., Tower House,
Southampton Steeet, Strand, W.C.2.

Quwing to the rapid progress in the design of
wireless apparatus and to our efforts to keep ovr
readers in touch with the latest developments, we give
ng warranty that apparatus described in our
columns is not the subject of letters patent.

Copyright in all drawings, photographs and
a,rtigs wblished in PRACTICAL WIRELESS %
specifically reserved throughout the countries signa-
tory ta the Berne Convention and the U.S.4

roductions or imitati of any of these are
thevefore sxpressly forbidden. PRACTICAL WIRE-
LES§ incorporates ** Amateur Wireless.”

possesses 162, most of which are
faster, larger, have a bigger cruising
range, and cover ten times more routes
than your own. We simply do not
possess the cargo space to transport
our propaganda, however good it
may be.”

England’s
vantage
EOGRAPHICALLY, England is
at a natural disadvantage from
the point of view of radio transmission.
We are situated at the end of a
continent, and therefore 180 degrees
of the radiations from our stations
fall into the Atlantic. Germany is
situated in the middle of Europe,
and all the 360 degrees of her radia-
tions fall on fertile soil in all directions.
Captain Plugge stated that the in-
habitants of all countries have formed
the habit of judging the power,
importance and efficiency of a
country by the manner in which
they receive that country’s broadcast
programmes. That is why we are
possessed with a very bad area in the
Mediterranean, for there it is almost
impossible to receive clearly or with
ease any of the British medium-
wave channels.  Short waves are
received, but there are few instru-
ments in Europe that receive short
waves. It is estimated that in France
about one in every 100,000 sets is
capable of receiving short waves.
This is a radio war, but our
Government has quite failed to
appreciate the value of the word
spoken with conviction to the peoples
of the vanquished countries and of the
enemy. It is one of the basic
principles of good advertising that a
slogan or a message should be oft
repeated. The Germans are repeat-
ing their hymn of hate through their
vast numbers of wireless stations day
after day, night after night. The
fact that g9g per cent. of it is untrue
does not - matter, for a lie told
sufficiently often is believed. Let us
open out fresh channels, and make
use of all these allotted to us.

Geographical  Disad-
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Feedback

A New System Utilising the Cathode Dropper

T is known, for the purpose of linearising
" an amplifier, to introduce a current
feedback by removing the by-pass
capacity which is usually provided in shunt
with the cathode resistance. Another
known arrangement, making use of voltage
feedback, is to feed back A.C. voltage on
the anode of a valve over a voltage divider,
part of the voltage divider remote from the
anode serving as cathode resistance for the
preceding valve.

It is found that feedback requirements
generally call for a cathode resistance
of different magnitude from that required
for generating negative grid bias. Usually
the correct value for the feedback is
too small to generate the required grid
bias, so that it is necessary to connect a
further ‘resistance in series with the feed-
back resistance in the cathode lead, which
further resistance is, however, capacita-
tively bridged for the working frequencies.
It would be desir-
able to be able to
cut out the addi-
tional resistance
with its condenser,
or at least the con-
denser. The present
notes indicate an
arrangement en-
abling this to" be
‘done. The general
idea is that the
cathode resistance
is made of suitable
value for the re-
quired counter
coupling, and an
additional current
is fed through the
eathode resistance
via another resist-
ance, the additional
current being of
such magnitude
that the D.C..volt-
age drop at* the .
cathode resistance is equal to the grid
‘bias required for the particular valve.
If the feedback resistance is too small to
provide the required grid bias, the addi-
tional current is derived from a positive
pole of the source of potential. It is
desirable for this purpose to make use of a
potential divider already available, say,
the screen-grid potential divider.

Increasing L.F. Amplificatiog
Fig. 1 illustrates the arrangement sug-
gested. Here the anode A.C. potential of
the final valve 3 is divided by the potential
divider consisting of the elements Ry,
Ry, Gy, Cs, R.  The fraction of the anode
potential developed across R is applied in
- phase opposition to the input of the valve
2, which may be resistance coupled to the
valve 3. The condenser C, serves to dimin-
ish- the counter coupling at the low fre-
quencies, a continuous reduction occurring
down to a particular value of low frequency
determined by the resistance Rs.. In this
way the amplification for the lower fre-
quencies is increased. The condenser C,
is found to increase the feedback for the
higher frequencies.
. In receivers and amplifiers of known
types use is made of an additional resist-
ance R, with condenser C; in order to
obtain the eorrect grid bias voltage for the
-valve 2. The present proposal is to conduct

<+ 4

through the resistance R, for example,
through the resistances Ry, Rs, an addi-
tional current, so that the direct current
flowing through the resistance R has a
greater total value and, therefore, gener-
ates a greater grid bias voltage across it.
The resistances R4, Rs serve at the same
time for carrying the screen-grid voltage
of a valve 1 or a number of valves of the
receiver or amplifier. .

It might be objected that the desired
grid-bias voltage could be adjusted by
suitably choosing the resistance R and then
giving the resistance R, and the other
circuit elements such values as to produce
the correct feedback, but the disadvantage
then ‘arises that the current feedback
mentioned at the commencement, generated
by the anode current of the valve 2 by means

of the resistance R, is too large. The ampli-"

fication then falls markedly, without appre-
ciable reduction of distortion, for the valve

AAAAAAAAAS
vWWWWYV
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Fig. \.—Circuit dia-
gram illustrating the
feedback system de-

scribed in the text,

v

2 would then have greater feedback than
the valve 3, which is undesirable, since
feedback is not required at all for the
valve 2, which operates on small amplitudes.

Diode Detector

It may also happen that the resistance
R has to be small for another reason, for
example, in a receiver where the diode
for detecting reception is built into the

+

i

Rs
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envelope of the next following low-fre-
quency amplifier valve and shares a cathode
in common with that valve, as shown in
Fig. 2. In that arrangement the high-
frequency or intermediate frequency is
led to the diode D via the band filter B, and
the low frequency obtained by rectification
is tapped from the potentiometer P. 'This
serves at the same time for carrying the
grid-bias voltage generated at the resist-
ance R so that the lower end of the poten-
tiometer must be at
the lower end of the
resistance R. In the
minimum volume set-
ting, however, the
volume is not com-
pletely reduced to zero,
since a part of the
low-frequency voltage
generated by the rec-
tification appears on
the resistance R, be-
cause the series circuit
of D and R is across
the load resistance W
of the diode. For this
reason also it is de-
sirable to have a small
resistance R, as well
as for the reason already given above,

It may be noted that in the two circuits
illustrated a weak direct current flows in the
resistances R;, R, also, but this is not in
general sufficient to achieve the desired
effect. The resistances R, and Ry would
have to be made very small, so that the
counter coupling would then be too great,
because the part of the anode A.C. voltage
of the valve 3 appearing across R then
becomes too great. It is common practice
to block off this direct current flowing from
the anode by means of a blocking condenser,
and this may be done with the present
arrangement also. :

Another case in which the proposed
arrangement could be used is that in which,
for example, only the above-mentioned
current back-coupling by means of a cathode
resistance is used, and the negative feed-
back voltage is too small. For example,
the cathode resistance may be made large
so that the feedback voltage has the correct
value, and the resulting excessive value
of megative grid-bias reduced by an
auxiliary current. This current must be
oppo=d to the anode current flowing through
the cathode resistance and the valve, and
must therefore be led up from a point nega-
tive with respect to earth via a resistance
such as that indicated by Ry in Fig. 3.

Re

S

v
Fig.3.—Current back-
-~ coupling by means of
a cathode resistance.
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Fig. 2.—The circuit arrangement
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where a diode is used Jor delection. A
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Reading a Circuit Diagram

HEN you look at a circunit diagram,
such as the one in Fig. 1 on this
page, does it convey anything to

you, or is it 80 much Greek ? Do you know
that every line in it refers to some par-
ticular part of a wireless set ? .

It is for those readers who are hazy on
the point that we have had the two dia-
grams shown here specially prepared. As
you see, Fig. 1 is a conventional cireuit
diagram with certain letters and numbers
added. Fig. 2, on the other hand, is a
perspective drawing, showing how a re-
ceiver following the circuit of Fig. 1 would
be made up. The letters and numbers
appearing on the circuit diagram are re-
peated on the receiver, and show clearly to
what component each symbol refers.

Why an Actual Set was Used as an
Explanatory Model

You may ask, *“ Why show a drawing of a
particular receiver ? Why not explain the
various symbols by means of a kind of
glossary ?’°  Well, the answer is that a
glossary does not go far enough. It does
not show you the relation of each part. It
merely tells you that such and such a sign
stands for a condenser, or that another
represents a tuning coil, and so on, with
the result that you are left with a whole

“lot of ¢solated facts. These facts in them-
selves are usually quite uninteresting, and
are often forgotten as soon as they are
learned. We suggest that what the reader
wants to know when he sees a particular
circuit is what it all means in terms of an
actual set; not only what component
each symbol represents, but also how it
is placed and what it looks like in relation
to other parts of the set.

A Three-valve Circuit

No doubt the ideal method would be to
have the completed receiver in front of
you, together with the circuit diagram,
and get someone to carefully explain the
relation between the two. This is, of
course, impossible in all but exceptional
cases. We therefore suggest the use of
a perspective drawing of a typical receiver
as providing the next best thing. This
idea was worked out fully with the results
shown in Figs. 1 and 2. The circuit used is
the popular three-valve arrangement, con-
gisting of a screen-grid valve, a detector
valve and a pentode-amplifier valve, while
the layout is conventional in every respect.
Of course, we realise that there are other
circuits than this, and also there are a num-
ber of.components to be met with in modern
receivers which are not represented here.
This is unavoidable, but we think you will
find that at least one type (in some cases
there are more than one) of each of the more
important components is included, and that
practically all the symbols used in radio
are to be found in the circuit diagram.
There is one sign, however, which you may
come across, but which is not shown here.
It is the symbol for a battery. This is very
similar to that used for a fixed condenser
(of which several are shown), but instead
of comsieting of two thick lines of equal
size like the condenser sign, it is made up
of one long thin one and one short thick

.one. The long one represents the positive
pole of the battery, and the short one the
negative. For a serics of cells the sign is
usually repeated thus: long, short, long,
gshort. ete., or one long and short stroke

This Article Will Help You to
Get a Clear Understanding of
the "Shorthand” of Wireless

may be used at each end, and the inter-
anedia,te cells represented by a series of
ots. . ..

What the Diagrams Show

Before you study them in detail it should
be understood what the two diagrams are
intended to show. We also point out the
things you must not expect from them.
First and foremost they show you what
each symbol on the circuit diagram repre-
sents in the actual set. Secondly, by means
of numbers, every connecting line on the
circuit can be identified with its equivalent
wire, where there is one, on the perspective
drawing. Lastly, by showing every wire
and every component there iz no part of
the set left to your imagination apart from
the accessories. The connections to these,
however, are clearly indicated.

What we cannot profess to show you with
the aid of these diagrams is the function
of the various values. These are rather out-
side our present scope, and if we attempted
to include them it would only tend to con-
fuse matters. If, however, you particularly

those unaccustomed to seeing the * insides *’
of a wireless receiver, and also because
in the absence of the valves the indicating
letters “F,”” “M”° and “8” are shown
against the valve holders.

How to Use the Diagrams

Now suppose we wish to follow the circuit
diagram right through and identify each
part. Where shall we start ? Well, as the
signals enter a set via the aerial, that is
where we ought to begin our investigations.

Look at the top left-hand corner of the
circuit diagram (Fig. 1). There you will
see a sign like a crow’s foot. This is the
universally accepted symbol for the aerial.
The aerial is joined to the aerial terminal or
binding screw on the bottom right-hand
corner of the set, as shown in Fig. 2.

From the crow’s foot on Fig. 1 is a line
marked (1), leading to a symbol consisting
of two thick lines with an arrow through
them marked (A). If you look for the same
gigns on Fig. 2, you will see that (1) refers
to the wire from the aerial terminal to a
little oblong affair with a knob on it, and
that (A) refers to the oblong thing itself. If
you don’t immediately recognise this latter
as what is known as a pre-set condenger,
you will be able to find its name by referring

‘to the key published with this article.

Returning to the circuit, you will see a
line marked (4) following from the pre-set
condenser to one of a group of three
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Fig. 1,—Theoretical circuit diagram of a three-valve receiver.

wish to know the value of some part or
other, you can always refer to any similar
circuit shown in the pages of PRACTICAL
WIRELESS, or you can send the coupon on
the Queries and Enquiries page and send it
to the Editor. :

Valves Removed for Clarity

When you look inside a modern wireless
receiver, probably the first things that
strike your eye are the valves, with their
shining glass or white metal-coated bulbs,
and also the screens covering the tuning
coils, which look somewhat like aluminium
cocoa-tins. In the set illustrated here,
however, is has been found necessary for
the sake of clarity to show it with the valves
and coil covers removed. This is mentioned
because: it may give the set a somewhat
unconventional appearance in the eye of

curly-looking gadgets like springs. These
are marked (B). Now turn again to Fig. 2,
and you will see that (4) is a wire from
the pre-set condenser to one of the two
tuning ¢oils which we mentioned previously
as being shown with their screens of ** cans ™’
removed, while (B) refers to the coil itself.

Circuit Diagram Tells How Many

Windings in a Coil

Why this is shown in Fig. 1 as three
separate ‘‘ springs’’ is because it ‘contains
three separate windings. The top one tunes
in to the medium waves, the middle onc
in this case is not used, and the bottom
one when joined to the top one by means
of the wave-change switch (E) tunes in to
the long waves. Thus you can always scc
from the circuit diagram just how many

(Con:inued on next page.)
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READING A CIRCUIT DIAGRAM

(Continued from previous page.)

sep]a.rate windings there are in a tuning
coil.

Perhaps we should explain that the small
numbers 1, 2, 3, 4, 5, and 6 round the
base of each tuning coil, and shown on
Fig. 1 not in circles, are those used by the
manufacturers to mark the terminals of the
coils, and have no connection with our
system of numbering the various connecting
wires.

Lack of space prevents us going through
each part of the circuit with you in detail,
but you will see from what has been shown
so far how to carry on. There is one point
which may puzzle you, and that is that
there are several wires marked (5), We
will explain why this is.

Wires Connected to Earth

In the first place all these wires are
what we call at earth potential, in" other
worde they are all joined directly or
indirectly to the earth terminal of the
receiver. Now in the circuit diagram a
connection from a particular component
to earth is shown by a line connecting it to
the thick line or *“ bus bar’’ lead, as it is
sometimes called, which runs right across
the diagram. This thick line itself is
represented as being joined to earth at the
extreme left-hand end by the triangular
group of parallel lines at this point. Now
this is purely diagrammatical, and it may
not be practicable or convenient in building
the set to literally connect a long thick
wire to the earth terminal and then join

PRACTICAL WIRELESS
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each component that has to be “ earthed ”’
to it with a separate wire. For instance,
where two components are situated close
together it simplifies the wiring if they are
both joined together with a short piece of
wire and then a second wire is taken from
one of them across to the earth terminal.
Electrically it amounts to much the same
thing, but the one is the theoretical arrange-
ment and the other the practical. It is
because these arrangements are not always
identical that some lines on the circuit
diagram have no wires exactly correspond-
ing to them in the actual set. In order,
therefore, that there should be no conflicting
numbers we have numbered all the earthed
wires the same, namely (5).

There are also one or two other numbers
which occur more than once. In each case
you will find that it is where a number of
wires are all joined together or to the same
point. <

What an Arrow Stands for

In studying the circuit diagram you
will notice in several cases an arrow drawn
through the symbol for a condenser. This
means that it is variable and the variation
is usually carried out by means of a knob
or some such device. Whenever you find
this arrow sign on a circuit diagram it
always means that the particular component
has a variable control. It may, for instance,
be shown across the symbol for a coil or a
valve, In the case of variable condensers
it is sometimes shown somewhat differently.
Instead of putting an arrow through the
two thick lines, one of the lines themselves
is drawn curved with an arrow head at one

end. This is an alternative method of
representing the same thing.

Keep the Diagrams for Reference

Finally, we hope that these diagrams and
the accompanying explanpation will be of
use to you in enabling you to understand
the ““ shorthand *’ of radio. We suggest you
might care to cut out the diagrams and the
key table for future reference.

Key
(A) ““Pre-set” or Semi-fixed Condenser.
(B) c;.:;al range tuning coil, used as aerial

(C) Aerial Tuning Condenser.

(D) Fixed Condenser.

(E) Three-point Wave-change Switch.,

(F) Screen-grid Valve.

(G) H.F. Choke.

(H) Fixed Condenser.

(I) Dual Range Tuning Coil, used as
Intervalve Coil.

. (J) Tuning Condenser for Anode-grid

Circuit,

(K) Fixed Condenser.

(L) A Resistance, in this case the Grid-leak.
(M) Detector Valve.

(N) Reaction Condenser.

(O) Fixed Condenser.

(P) H.E. Choke.

(Q) L.F. Transformer.

(R) A Resistance.

(S) Pentode Power Valve.

(T) “ On-off”” Filament Switch.

Compare this illus-
tration with the
theoretical circuit
diagram on the

previous page.

It will be noticed
| in this rear view
of the receiver that
the aerial and
S —=— . . earth terminals are
feret : on the right-hand
side of the base-
board.
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Fig. 2.—Perspective lay-out of the circuit given in Fig. 1.
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A SHORT-WAVE ONE-VALVER

is mentioned because so many
‘amateurs now appear to
favour the ordinary series re-
action condenser arrangement.
The grid-condenser grid-
leak combination has the
values so widely advocated
by Mr. A. W. Mann in his
& S.W. designs, namely, .0001

, mfds. and 3 megohms, and 1

E—

A rear view of the actual receiver described in this article, showing the location of components

and the formation of the coil unit and coils.

controversy which has brought forth

many interesting letters in  your
columns concerning the possibilities of the
simple one-valve receiver. Up to the
present I have refrained from making any
comments but, as-I take sides with those
who have already proved what one valve
can do, so far as the reception of S.W.
stations is concerned, I am venturing to put
forward the details of a set which has
provided me with very many hours of
remarkably good D.X. entertainment, with
the hope that such information will help to
strengthen the case of the one-valvers, and
enable others to carry out actual tests to
prove for themselves the claims or opinions
of both parties.

Much has been said about *‘ hotted-up’’
circuits, but so far no one has yet given a
clear definition of what is meant by that
term when applied to radio. Personally, 1
think the expression is used simply to cover

l HAVE followed with great interest the

up the little experiments and adjustments-

which any keen constructor always makes
before feeling satisfied with his labours.
Many would, no doubt, like to create the

capabilities of the average amateur.
~To avoid any misunderstanding about

the set to be described, it should be noted -

- that no claim is made that the results which

* have been obtained are due to any secret -

* “ hotting-up *’ - business, in fact, nothing

more has been done to it than that which, as -

- mentioned before, would be undertaken by
- any S.W. enthusiast. g

The Circuit o
In view of the above remarks, it is hoped
- which is shown in Fig. 1, is. nothing more
arrangement.
the type of coils utilised and, secondly, the

use of throttle controlled reaction. The
latter is, of course, nothing unusual, but it

: 4 L S, eae di lty is experienced in
impression that some specialised skill is any difficulty i pe
necessary to undertake this alleged * hot- -
ting-up >’ process, and that it is beyond the

' 80 many amateurs
- fail. with- an. o-v-0
that fellow readers will not be disappointed :
when they seé that the theoretical circuit, .
. items,
than the usual leaky-grid triode detector .
It is as orthodox in all .
respects as the majority. of such circuits -
with two exceptions, and they are, firstly, .

found that no improvement, bearing all
things in mind, could be obtained by
incorporating other values. The valve
used is one of the Hivac S.W. types but, if

These . details have been submitted by a
_reader in response to the controversy about
“the efficiency of simple one-valvers

the positive H.T. supply and the other side
of the 'phones. On test it was found
advisable to incorporate the second com-
ponent as it prevented the possibility
of any high-frequency currents from
reaching the *phones and H.T. battery, and
likewise eliminated all traces of head-
capacity or body-capacity effects. When
selecting the chokes, care was taken to see
that they were of different types or charac-
teristics to prevent any resonating at
certain frequencies.

The Coil Unit

It will be obvious from the component
list that the set is made up from parts which
happened to be on hand, and it is this fact
which accounts for the American-produced
coil unit being embodied in the circnit. It so
bhappened that the unit was secured several
years ago, when they were readily obtain-
able in this country, but whether they are
still available I cannot say. The unit is
known as The Air King S.W. coil assembly,
and, by virtue of the method of construction
adopted, the coils are, to all intents and
purposes, self supporting, ie., they are
not wound around a solid former. The
writer has always a strong belief in large

} diameter coils of this
——0
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type for SSW. work.
and from the results
obtained, feels that
his views are justi-
fied, but that, of
course, is just one of
those personal
opinions to which we
are all entitled.
The illustrations
show that the aerial
is coupled to the
grid coil by means
of a swinging coil.
thus dispensing with

sw H.FC Prones
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H.FC

HT+

“Toos
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the more usnal aerial

arrangement is used, and gives all

obtaining this, then any of the
recognised - 'makes of triode H.F.
valve will prove quitc satisfactory.
If several valves are to hand, tl.len
it is'always well worth while giving
each 'a’ thorough :

test in the recéiver,
noting. in particu-

lar, its sensitivity,

and the smooth-

nessof reaction. It

would seem that

the sole reason why

is due to lack of
attention to these

Two S.W. H.F.
chokes are used in
the anode . cirenit,
the first being
between the ’phones
and the anode, and
the second between

The clean panel layout
being that of the band-spreader, the tank being on the left and the reaction
control on the right.

Fig. |.—The theoretical circuil teveals that a perfectly orthodox
component values.

oL T+ series variable con-
denser, and allowing

(Continued on next page.)

is emphasised in this illustration, the centre control
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(Continued from previous page)

perfect adjustment of the aerial load
on the grid coil. In actual practice,
the variation is sufficient for the total
waveband covered by the three coils. The
reaction winding is wound inside the grid
coil, at one end, and is absolutely self-sup-
porting, it being fixed in position by
means of small locating slots and adliesive.
The swinging coil forms a definite part of
coil holder platform into which the grid
coils are inserted by means of the four pins
which form the connections for the grid and
reaction coils,

The unit could be home-made by those
eonstructors who have patience and reason-
able experience of coil construction, but for
those not so inclined or gifted, the nearest
commercial coils appear to be the Bulgin
types S.W, 35-38 which would require
very little modification to enable them to
fulfil the specification of the originals.

Various experiments were tried with the
actual detector stage and the reaction
circuit, and although some interesting
results were obtained, it was found that the
arrangement, as shown in Fig. 1, proved
most consistently satisfactory, especially
the throttle controlled reaction, which
allows the sensitivity to be built up in a
most smooth manner right to the point of
oscillation. Backlash and tuning drift were
as absent as one could desire, and by adjust-
ment of the aerial coupling coil, satisfactory
reaction is obtainable right down to the
minimum wavelength of each coil.

Construction
A 5-ply baseboard, covered with alu-

minium, is used to carry the two terminal
strips, valve-holder and panel, the latter
being of aluminium, and held firmly in
position by two metal brackets.

Particular care has been taken to see
that all points at earth potential have low
resistance connections to the actual earth
terminal, the point being very important.
The three controls, namely, the tank con-
denser, the band-spreader and the reaction
condenser, are mounted in line on the
panel, the last two components having
slow-motion drives. The tank or band-
setter condenser is the original Eddystone
model having ten settings each of 14 m.mfd.
capacity, thus providing a total of .00014
mfds., while the band-spreader has a
capacity of 20 m.mfds, This combination
gives very simple tuning with easy means of
re ing the setting for any given
frequency.

It will be noted that no L.T. on-off
switch is shown in the assembly, and in
case it is thought that this is an oversight
I will say that ite omission is perfectly
intentional. In the majority of S.W. sets
1 have used, the very action of such a switch
. invariably causes a very disturbing noise
in the , when it is fitted to the
panel, therefore, as the set in question is
used in conjunction with other apparatus,
a switch is fitted on the table within easy
reach of the operator. This could be
termed s personal fad, so if others wish to
fit a switch to the panel there is nothing to
stop them.

Operation and Results

There is very little to say comrcerning the
actual operation of the set as it in no way
differs from normal procedure, although, of
course, a8 most S.W. enthusiasts will have
already found, & certain time is required to
get the touch of the set before peak results
are obtained. With the valve in use, 90
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Fig. 2— WIRING DIAGRAM OF THE S-W. ONE-VALVER
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volts positive H.T. is found to be most
satisfactory. The aerial I am 'using is a
simple Inverted-L. type, the -effective
height being 25 feet, and the overall length
50ft. Its location is such that it is very
free from any sort of screening and its
direction is approximately E. to- W,

Space prevents me from giving a detailed
log, but I can assure my fellow enthusiasts
that the little set has been able to pull
many D.X. transmissions which friends of
mine, using more powerful receivers have,
so far, failed to contact. Naturally, I like
to think that this is due to the receiver,
but, perhaps, it is more rightly due to the
combination of my location, aerial and
patience,

Components

It will be obvious to many that the parts
used for the actual construction are those
which happened to be on hand, therefore
it is not possible to give a hard and fast
specification, For example, the grid
condenser, which has a value of .0001 mfd.,
is of the air-spaced type and was produced
by Messrs. B.T.S. A similar component
can also be obtained from Messrs. Bulgin.
The associated grid leak is by Dubilier and
it has a rating of } watt. A 1-watt resistor

can, of course, be used, but personally I
think these tend to look awkward in
positions where circuit conditions do not
call for such a rating. The H.F.C. directly
in the anode circuit is one of the B.T.S.
products, whilst the second, between the
H.T. and one side of the ’phones, is the
Bulgin HF.3, - ‘

The tank-tuning condenser is part of the
Eddystone bandspread tuning outfit. It
has a total capacity of 10 x 14 m.mfd., and
as it is fitted with at each of the ten
sections, it forms an ideal component. Its
type number is No. 1,042. The band-
spreader is also of the same make but it has
a eapacity of 20 m.mfd.

The anode by-pass condenser is a small
tubular type of Dubilier make, whilst the
two terminal blocks happen to be two odd
ones that were to hand and can be replaced
with any suitable terminal mounts of
socket strips.

Asg there may now be some difficulty in
obtaining aluminium for the panel or for
covering the baseboard, use can be made
of perforated zinc of close mesh, to cover
the back of the panel and the top of the
baseboard. Care must be taken, however,
to see that good earthing connections are
made. S.P.
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A Much Needed Invention

CHA'.[TING with an Air Ministry official
the other day, on the question of
technical instruction, the subject of the
morse code cropped up. Although wireless
telephony is used on aircraft, the morse
transmitter still predominates because it
has a far greater effective range, and also
it is possible to transmit in code, whereas
the spoken word does not lend itself so
easily to such coding unless someone
invents a new language, like Esperanto, but
which is known only to the operators.
This is not feasible.

Technical developments have been entirely
confined to the improvement of the trans-
mitting apparatus, but no one has yet
improved on the method of transmitting
morse. The speed of the average operator
varies between 18 and 30 words a minute,
and it takes from five to six months to
attain this speed. Moreover, the operator
must be kept in constant practice. Thus,
the efficiency of the apparatus depends upon
the skill of the operator. In these mass-
production days such a system is wrong.
I do not know whether it-is possible to
simplify the morse code which has always
struck me as being & cumbrous and cranky
business. It should, however, be possible
to produce a transmitting apparatus on the
lines of a typewriter so that even an
unskilled operator could soon be trained
to work a keyboard, and transmit messages
in code. Thus, by depressing the, say,
A key, the transmitter would radiate
whatever code letter was assigned to A.
Girls could quickly be trained to transmit
at a rapid rate. I know that the process
has been speeded up by automatic morse,
but I am referring particularly to trans-
missions from ship or from aircraft. Here
is a chance (if it has not already been
patented) for one of those people who
frequently write to me asking for a list of
things to invent !

Propaganda Broadcasting

APTAIN PLUGGE in the House of
Commons recently had a good deal

to say on the question of broadcast propa-
ganda which, he said, embodies the funda-
mental British spirit, since it consists in
trying to induce people to do the right
thing, merely by talking
persuading them to do it, instead of by the
other method which is to apply force, and
inflict bodily injury, to make people fall
in with your ways. As one newspaper corre-
spondent facetiously put it, the plethora
of regulations introduced since the war
would lead a foreigner to believe that the

British Government is at war with the -

British -public! However, Captain Plugge
went on to say that broadcasting is & new
weapon with which we were not faced in the
last war, and that very few Members of
Parliament realise how weak we are in this
.respect. Before the war started Great
Britain .had sixteen broadcasting stations
of which two were high-powered. These
operated on twelve wavelengths on which
seven were clear channels, and these
included one long-wave. He was referring.

to them and.

"3

By Thermion

of course, to the medium- and long-wave
gtations. Before the war, however, Ger-
many had forty stations, ten of which
were high-powered operating on 31 wave-
lengths, of which seventeen were clear
channels and included one long wave-
length. A clear channel is, of course, one
allotted to a country and is unshared by
any other. When war broke out Germany
maintained all ber wavelengths and stations,
whereas we scuttled ten of our twelve
wavelengths, and at the beginning of the
war had sixteen stations operating on two
wavelengths with one programme only, as
against Germany’s forty stations on 31
wavelengths.

I am afraid that this country has never
become propaganda-conseious. Propa-
ganda can be as powerful as high-explosives.

" It needs, of course, to be of different %mlity

to the guttersnipe vapourings of British
gamin who bave sold themselves to
Germany, and are broadcasting in English.

Our Roll of ADderit

Our Readers on Active Service—Seventh List.
T. Bingham
(Pte., R.A.0.C.),
Okehampton.
W. T. Black
(Gnr., R.A.),
Canterbury.
D. Pasfield
(Pte., R.A.0.C.),
Sutton.
J. H. Ramsbotham

(Sigmn.),
S.W.

J. A. T. Stephenson
(Pte., R.A.M.C.),
Doncaster.
L. M. Trimmer
(Sapper, R.E.),
Great Dunmow.

A. Hart
*  (Sapper, R.E.),
Ilkeston, Derbyshire.
M. East -
(L.AC., RAF),
London, N.W.1.
J. Downing

(Private, 2nd Herts Regt.),
Stoke-on-Trent.

R. H. Kilpin &

(Private, R.A.8.C.),
Kingsthorpe, Northampton.

An Idea

N connection with the question of British
propaganda, I have an idea to put
forward. It is frequently announced in the
newspapers that the German stations such
as Hamburg and Bremen are silent’ as a
result of the presence of British aircraft.
I suggest, therefore, that we send flocks of
aeroplanes over there to silence them each
night, and then transmit on the Bremen and
Hamburg, ete.; wavelengths a British
propaganda programme in German !

The sooner that the Government refrains
from treating the British public as if they
are a gang of imbeciles instead of intelligent
individuals the better. Very many list-
eners are annoyed with that supercilious, in-
gratiating, smug, complacent, I-know-more-
than-you-poor-people attitude of the bone-
headed Philip Snowdens (with their
“ gitooations *’), Ramsay MacDonalds with
their * wurrrrrlds **), Simple Simods (with
their “I know taxes are unpleasant),
childish Chamberlains (*“ Do you trust
Hitler 2°°  *““Yes, he promised me this
time.””), Hore-Beélishas (“I will demo-
cratise the Army ), little Leslie Burgins
(*“ I propose to give all unused machine
tools return tourist tickets’’), and others
who talk to us over the air as if we
were a collection of pimps, unable to think
for ourselves. There needs to be some life
and bite about our propaganda. ‘At
present it is too ansemic, too old-school-tie,
too full of we-can’t-hit-a-plane-when-it-is-
down-come-up-and-fight nonsense to carry
any weight abroad. We are engaged in a
total war, and we must adopt total methods.
It is of no use using a boxing glove with a
man attacking you with a dagger.

Radio Export Drive

ADIO manufacturers have been grumb-
ling because while all other industries
have been encouraged to export as much
as possible they have not received much
assistance from the Government in the
matter of release of steel and aluminium.
Representations have been made, and by
this time the sympathetic treatment
promised to manufacturers has no doubt
been implemented by the release of raw
material. It was neccssary to conserve
this for the manufacture of armaments,
and only to grant permits for radio
apparatus required for the Army. Navy,
and Air Foree.

The radio trade is expected to make an
enormous export drive to capture some of
the markets opened to them as a result of
the war.

Television

A LTHOUGH the television service has

closed down for the duration of the
war, technical developments have been
going on. When the war is over I expect
television will provide a boom similar to
that which was created when wireless

* telephony (developed during the last war)

surprised the public.



10

October, 1940

PRACTICAL WIRELESS

~ Audibility versus Quality

Obtaining the Best from Loudspeakers in

Factory Radio Installations.

HE popularity of musical installations
in factories engaged on full-time war
production, and the  Music While

You Work™ periods radiated by the
B.B.C. are rapidly encouraging more and
more works managers to install equipment
in their own factories. The results in most
cases are very satisfactory, but in several
instances which have been brought to the
writer’s knowledge, disappointment has
been experienced (fue to the slavish ad-
herence to quality of reproduction rather
than audibility.

For example, in a large installation
amplifiers may supply loudspeakers in an
assembly bay, a power-press shop, and a
wrapping department. Now it is essential
that the loudspeakers in these various
places should be individually controlled
with regard to their volume in order that
they may be adjusted so that their repro-
duction is just sufficient to overcome the
various levels of background noise. The
latter, however, not only differs in magni-
tude, but also in characteristics from the
heavy, low-frequency rumbling of the press
shop, the clatter of the assembly bay, and
the comparative quietude of the wrapping
department.

- Different Tonal Values

The reproduction of music in these three
examples, therefore, should be of different
tonal values.

Good quality, low-
volume reproduction is
not suitable for a power-
press shop
where back-

A narrow throated

horn loudspeaker

with a high-fre-

quency response for use where

the background noise is low-
pitched.

ground hoise is high, due to the
heavy trundling and reverberation
of the presses. The output from
the loudspeakers must not only be
sufficient to be heard above the
background noise, but the tone of
reproduction should be high,
almost strident, because any ten-
dency for the output to be *“mel-
low ” will make 1t unintelligible,
ag it will be hopelessly submerged
inthelow-frequency characteristics
of the prevailing noise. Reproduc-
tion, therefore, in such places
should be clear and brilliant, and
this may be obtained by using
narrow-throated horn-type pro-
jector loudspeakers.

Low-Note
Predominance

In places such as

Where the background noise
is high-piiched a directional
baffle type of loudspeaker having a
good low note output should be used.
The unit illustrated has a frequency
response going down to 80 c.p.s.

sawmills, grinding-
shops, etc., where the
background noise level
has a high-pitched characteristic, better
results will be obtained by using repro-
duction with a low-note predominance
which will be less liable to become inter-
mingled with the noise of the shop. For
this type of reproduction wide-mouthed,
short horn or projector-baffle loudspeakers

A good type of cabinet loudspeaker
employing an elliptical core P.M.
unit for wide-angled diffusion for general use. The cabinet
being of plain wood can be painted or sprayed to harmonise

/ with ils surroundings.

may be employed using several units to
cover the shop, and directing the speakers
towards the normal position taken up by the
operatives when attending their machines.

In offices, small-parts assembly bays, and
rooms in which guiet work is being carried
on, moving-coil cabinet loudspeakers give
good results, and may be easily and in-
conspicuously installed at convenient points.

Small Output Amplifiers

The use of a number of amplifiers each
with a small power output is often ad-
vantageous in factory installations with
the above conditions, and is to be preferred
to one large amplifier. The small amplifiers
may all be fed from the same source—micro-
phone, radio or records—but they may each
have their bass and treble tone controls ad-
justed to give the best audibility of reproduc-
tion, and each can serve one particular
shop or bayin which the most suitable tvpe
of loudspeakers have been installed.

In this way the music provided for the
employees will be most readily appreciated
by them at their work and, after all, it is
for them that the entertainment is being
provided. Audibility is more important
to them than quality reproduction.

Standardisation Troubles
WITH the promise of a renewed effort
on the part of America to lend aid
to the Allies by the supply of equipment
and materials, many will conjecture as to
the reaction this will have on the develop-
ment of non-essential industries in that
country. - At the moment television can
be classed in this category, but it would
appear from all accounts that the biggest
drawback to progress in this science is the
" lack of co-ordination resulting in an absence
of standardisation, in as far as the picture
definition is concerned, ratio of synchro-
nising to video signal, type of modulation,
ete. A marked controversy arose because of
the Federal Communications Commission
bringing about a suspension of its original
concession to companies for limited com-
mercial operation. Recently the Pregident
of the U.S.A., Mr. Roosevelt, stated that
e advocated a free competitive industry
for television, based on lines similar to that

NEews AND NOTES

operating for radio in that country. The
main difficulty hinged on an acceptance of
a common picture standard, for each com-
pany interested in the industry seemed to
have different views as to public require-
ments. The American R.M.A. advocated
a 441-line standard, but the Du Mont
company obtained a licence recently for a
transmission of 625 lines. It is hoped for-
all concerned that unanimity of ideas will
be forthcoming soon, otherwise progress
will be held up to the detriment of all
concerned.

Selenium Cell Developments

THE relatively sluggish reaction of
selenium cells to the action of light
“variations limited the application of the
device very considerably. After being
proved unsuitable for television purposes,

developments of the cell slowed down con-
siderably, although several inventors en-
deavoured to increase the rapidity of action
by mechanically presenting fresh surfaces
to the light, but without achieving the
measure of success necessary for successful
application. The need for various forms of
light-sensitive devices to perform a wide
variety of functions in the commercial
world where sluggishness was no serious bar,
revived the fortunes of the cell. One of the
latest developments is to increase the cell’s
sensitivity to both the red and infra-red
end of the light spectrum. This has been
achieved by mixing with the selenium itself
20 per cent. of iodine and adding small
traces of both lead and cadminum. In
practice these _elements are vaporised
together, and finally precipitated as a layer
of the requisite thickness on a glass face
whose surface has been roughened. As an
alternative to this process the expedient of
cathodic sputtering may be used.
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Being Placed on the Market.

KNOWLEDGE of modern factory pro-
duction methods is of importance
not only to engineers engaged in

some part of a large radio manufacturing
organisation, but also to the service
engineer in the field, whether he be working
on his own or for a dealer. It is also of

‘valne to candidates for the many technical

posts in the Forces, especially those jobs
which concern the inspection of supplies
from manufacturers engaged in fulfilling

‘Government contracts.

The object of this series of articles is to
review the many processes through which
8 receiver travels, from its inception to its
finality. In this way the points of view
of the various engineering departments
concerned will be better appreciated, and
the reasons why they cannot do some of
the things service engineers, and salesmen,
would like them to do will be more readily
tolerated.

Origin of a New Receiver

The origin of a receiver may be a sales
demand or a designs recommendation. The
sales department may press for a certain
type of receiver to meet competition either
in priee, performance, or appearance. Per-
baps s competitor has brought out a new
system of tuning which has caught the
public’s fancy, and sets that do not have
this feature will not sell. A receiver must,
therefore, be designed that not only
incorporates the new attraction, but is also
better in some respect.

On the other hand, the designs depart-
ment may put up to the sales people a new
feature, style of receiver, or method of
reproduction that they think may create a
demand for the firm’s products above all
others,

There is generally a sub-division or group
within the designs department, often

By  Service”

termed the development
section, whose job is to
bring out new features
and investigate those of
other manufacturers.

Popular Features

The ideas developed
in this department are
not always original ones.
Quite a great deal of
time and money is often
spent in trying to get
round an attractive fea-
ture or circuit arrange-
ment patented by a
competitor. For exam-
ple, most modern radio
users demand that their
receivers be fitted with
A.V.C., push - button
tuning, ete. The patents
covering these features
may be owned by one
person, = company, oOr
syndicate, but as they
have become universally
acknowledged as being
essential to’ modern ra-
dio, manufacturers have
to pay the owners of the
patent for the use of the
ideas. Thousands of
pounds are spent in this
way, and if a designer
can produce the same or -
similar results in a way not covered by
the patents he will save his company very
large sums of money every year.

The progress of a Government receiver
follows similar lines. In this case the
sales department is replaced by one of
the Services, who demand a type of receiver
to fulfil certain requirements. Alterna-

TYPICAL SCHEMATIC CHART OF

PRODUCTION

Origin of Receiver
(Sales or Dlesign Dept.)

MAJOR PROCESSES IN FACTORY

Cnbinelt design.

Samples of cabinets -
for sales approval.

- Selected design to
cabinet factory for

|
Chassis design,

Technical meeting
to consider chassis layout.

First complete hand-
made model for

drawings and' timber orders. sales qJ,proval.
T . | I I
‘Test gear Production Tools Blueprints and lists Packing
for assemsbly planning, or of parts. Service tequirements.
checking. component manual preliminary
. supplies. data for internal use.
n o
trial batch. I
Final Service Salen Transit
manual. Literature, tests.
. ! | . !
Finalapproval Soak . Despatch of Training of
:lneeting ll:s tests. mq:odelsto fvnriom urviccl:
esigns a. icts for test personnelon
service. under domestic new model.
. conditions.
Full production. Repair and inspection
of new models which
Release of model. break down.

A production line at maximum output,

L

Modern K actory Production 'Methods——-l

A Description of the Various Processes
Through Which a Receiver Passes Before

Many months of preparation
are essential before the first operative starts the chassis on its journey
down the line.

tively, a firm may put before the Govern-
ment representatives a new invention, or a
receiver having possibilities in certain
directions, and obtain an order for the
construction of sufficient quantities to
warrant mass production.

Schedule of Production Stages.

In the accompanying chart the various
stages of receiver production are outlined.
Factory managements have slightly dif-
ferent. ideas of planning, but in the main
the chart is representative of the average
schedule drawn up by the production
planning engineers. :

The schedule, which is based on the
various functions shown in the chart, gives
dates by which each operation is to be
completed. The period will probably
extend over six months, so that with the
preliminary stages during which ideas are
tried out and developed in a general way
with no particular receiver in mind, a total -
time of twelve months may elapse before a
cerlt)iziin feature of design is available to the
publie.

Once it had been decided to bring out a
new receiver incorporating special features
a conference between the sales and designs
departments, attended by representatives
from Service, Factory, and Inspection
soctions, will probably be held to decide the
backbone of the receiver—5- or 6-valve
superhet, the price marke$ which it is
proposed to attack, the output power,
Wave ranges, etce.

Question of Cost
With the ooat ever before him, the de-
signer allocated - to father the receiver
(Continued om next page.)
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MODERN FACTORY PRODUCTION
METHODS

(Continued from previous page.)

then sets about making up the first hand-
made model. Naturally, as all receivers
are but an assembly of components he must
know intimately the specification of each
item. If he cannot find a standard part
that will meet his needs, be must get one
specially designed to his requirements.

In the sphere of radio designers there are
men who are specialists in just one thing
—condensers, coils, loudspeakers, ete. Large
manufacturers retain a group of such
experts ; smaller firms call in consulting
engineers having the required qualifications,
or put their problems before component
manufacturers,

éomponents

The next dtage for the receiver de-
signer, therefore, is to advise the component
experts of the parts he intends to use, how
he means to use them (applied voltages,
desired length of life, ete.) and to receive
their report on each one.

Some manufacturers of radio receivers
prefer to buy their components from firms
who have specialised in the making of the

parts required, as this has in many ways a
definite advantage over making the com-
ponents in the factory. As they will have
been designed by experts in collaboration
with the receiver manufacturer’s designers,
any faulty component can be sent back
for free replacement, or credit, should
trouble appear in the components after
they have been accepted by the vecciver
manufacturer. The component manu-
facturer obviously wishes to retain the good-
will of his client, and will readily mvcet any
reasonable demands.

On the other hand, the making of com-
ponents by large radio receiver manu-
facturers can be made financially advan-
tageous, as most of the machinery, such as
punches and presses, are quickly adaptable
from one type of operation to another, so
that by a change of tools the machines
may be made to turn out the various parts
needed to make up the particular com-
ponents required at the time.

Factory Making Own Components

The disadvantage of a factory making its
own components is that if, a mistake is
made, and faults develop, these will often
not be . found until all the components

L Octofcef, 1?40

have been manufactured, which means
that the components must be modified or
even new omes made at the expense of the
factory, so that no profit or even a loss is
effected in the making of the components.

For the purpose of these articles, how-
ever, it wil be assumed that all, or some,
of the component parts for the radio re-
ceiver under consideration are made in the
one factory. Any meeting or conference
between receiver designers, component
designers and production engineers will
take place in other concerns just the same,
but the components manufacturers would
send along their own technical representa-
tive to be present at the various discussions.

However, as stated, we have arrived at
the stage in the receiver’s progress where
the designer commences to make contact
with departments outside his own. It is
also the stage at which theory and ideas
must be translated into practical work, and
the early processes of mass production
planning.

The next article will describe these pro-.
cesges, and will show how the service
engineer of even the humblest status plays
an important part in the designer’s delibera-
tions.

rifish
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OW that this page will be appearing
monthly, it is hoped that sufficient
constructional information will be received
from members to enable us to make it of
greater interest to the practical man. From
the tone of the numerous letters received, it
would seem that many members are carry-
ing out quite interesting experiments, and
constructing some rather original pieces
of apparatus, but owing to their modesty
they are inclined to get the impression that
their efforts would not be of general interest
and do not, therefore, give us any con-
structional details. It is rather a pity that
this happens, as it is guite possible that the
very item they have made, or the results
they have obtained from a certain experi-
ment, is just what many other members
require. When writing to us, remember the
other fellow, and let us have all the essentla.l
details, as we can then tell whether it is
worthy of ‘inclusion in this page. In any
case, you will be showing a genuine desire
to take an active part in the movement.

It has been left to Member 6,713, of

Sparkhill, Birmingham, to start the ball
rolling, and we thank him for his letter,
and the suggestion which we give below.
*“This is the first letter I have written to
you since becoming a member of the
B.L.D.L.C., because I think that most of
my experi'ment,s would not interest other
readers (Why ?—Sec.). However, there
is one thing that might be of general
interest, and that is a rather novel idea
concerning cones for ordinary moving-
- iron speaker units. I purchased a large sheet
of balsa, 1/64in. thick, and cut from it a
piece suitable to form a cone for the spare
unit I had on hand. When I tested it in
conjunction with a small set, I was amazed
at the wonderful frequency response, due,
no doubt, to the rigidity of the cone, and
its extreme lightness. I have tried various
angles and cone sizes, but I have found that
for the moving-iron speaker, a cone 10in. in

diameter, with an angle of 45 degrees,
used in conjunction with another cone of
5in. in diameter, at 30 degrees, produces
the best over-all response.

To reduce strain on the reed, the cones

Showing how the
smaller cone is lo-
cated. The linen
sirips are not
shown,

/
Outer cone shn
cut away.

are supported by a thin linen strip, fas-
tened to their edges with a smear of
adhesive.

The small diagram has been reproduced
to indicate the general ideas outlined by the
member, and we would refer those interested
to an article dealing with cone formation
which appears in our issue of June 8th,
page 255.

Smile a While

E are indebted to Member 6,679, of
N.22, for this very snappy little

story from across the Atlantic. When
listening on the 20-metre band at 01.29
B.S.T. last week he heard the following
being told by WI1ON, who was in contact
with W4EWY. He quotes the conversation
from WI1ON, ¢ Three U.S.A. hams who
were very mterested in 2.5 metre work,
decided to take their portable TX’s out
into a high '}j):rt of Boston, Mass., and
experiment. They drove their cars to the
spot concerned and separated about 50
yards apart, and after contacting each
other moved further apart to see how long
they could keep in touch. When they
had got about two miles between each
station, one of them was calling in the
usual manner, i.e., WLIFS... W .. One...
Japan ... France . .. Spain, when a couple
of elderly people came along and seemed
very interested in what was going on.

- To cut a long story short, they wrote down

the car registration numbers and reported
them to the local police, who came along
and stopped the experimenters’ activities,
About half an hour later, the State Police
came .along on motor-bikes, and told
the hams that they had been reported as
Fifth Columnists, who had been trans-
mitting to Japan, France and Spain.
After. quite a lot of explanation, and on
production of their Ham Tickets, they were
allowed to continue, but were advised ta
. Fred . . Stan, instead of
France in.’
As all S.W.L.’s and ex-Tx’ers will readily
appreciate, the words Japan, France and
§%a.m are used to identify the call letters

S.

Before concluding his letter, Member
6,679 adds, “It may be of interest to
fellow members to state that I receive
WJSV (U.8.A.), on approximately 245
metres at 05.00 G.M.T., and have received
an official verification by letter from this
station, which is owned by the C.B.S,
whose station is at Washington D.C.”

Change of Address

Member 6430 wishes to notify all corre-
spondents that his address is no longer
2, Jenkinsville, Penarth, but now “ Gros-
venor,” Lower Westbourne Road, Penarth,
Glamorgan,
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New Cossor Programme

ETAILS have just been received of
D some of the latest Cossor releases,
some of which are illustrated on this
page. The complete programme provides
most interesting reading, but owing to the
fact that space prevents us from giving
extensive details of each model, it is hoped
that the brief general surveys will be suffi-
cient to convince our readers that the
features which have always distinguished
the Cossor receivers, namely, remarkable
range, clear cut and vivid reproduction,
absolute reliability and, above all, value for
money, are still maintained in the highest
degree in the new addition to the already
familiar range of Cossor products.

Battery Melody Maker

Commencing at the bottom of the price
scale, there is Model No. 39 which is a
three-valve battery.operated *‘ Melody
Maker,”” and retails at the very reasonable
price of £7 19s. 6d. This figure does not, of
course, include batteries. The circuit is of
the variable-mu H.F. stage type feeding
into an H.F. pentode as the detector,
which in turn is coupled to an economy
output tetrode. The current consumption
is extremely economical, a vital factor
these days, and ample accommodation is
provided inside the modern design well-
finished walnut cabinet for the batteries.
The latest type of P.M. moving-coil speaker
is fitted, and provision is also madc for an
extension speaker and gramophone pick-up.

A.C. Mains Receiver

For those requiring an A.C. operated
receiver Messrs. Cossor’s have catered for
them by providing a four-valve receiver
of reasonable price with their Model No. 49.
This is actually a three-valve receiver,
the fourth being, of course, the rectifier
having a similar circuit arrangement to
Model No. 39, with the exception that the

|
md

h The new model 63.=5-valve All-wave Co;sor

.C. mains console.

output valve is of the triode power class.
The special coils employed give increased
performance and high degree of selectivity,
while the 8in. energised moving-coi! speaker
maintains the Cossor reputation for brilliant
reproduction. The chassis and speaker are
housed in a two-tone modern cabinet
finished in polished walnut, and the
illuminated wavelengths scale carries a
full calibration of stations. Provision is
made for an extension speaker and gramo-
phone pick-up, and the price of this
attractive receiver 'is only nine guineas.

Superhet

There is always a vast number of listeners
who prefer a superhet receiver, and this
section of the public has not been over-

Model 35.—4-valve All-wave Cossor battery
superhet.

looked in the new programme.  2lodel
No. 35 is a four-valve battery-operated
receiver incorporating economy high slope
output stage, high efficiency A.V.C. system,

range.

Model 49 4-valve A.C. mains ** Melody-Maker.”

Another Cossor receiver in the new

full vision calibrated dial, automatic grid
bias, and a wide response 8in. moving coil
speaker. TUnlike the two previous models,
the No. 35is designed for all-wave reception,
the wave-bands covered being 16.35 to 51.3
metres, 190-590 metres, and 835-2,150
metres. High “Q’’ Coils are used together
with permeability-tuned iron cored LF. -
transformers, and iron cored pre-selector
coils on medium and long waves. The price
of this model is £10 without batteries.

A receiver above average in performance,
reliability and performance is the Model
No. 63, which is a five-valve all-wave super-
het, console which is priced at £14 7s. 6d.
With this receiver clear-cut reception from
an unusually large number of stations on
all free wavebands is made possible by a
brilliantly designed highly efficient superhet
circuit. An exceptionally high degree of
selectivity permits ststions working on
adjacent wavelengths to be received freely
and without interference. The handsome
polished walnut cabinet has been success-
fully designed on correct acoustic principles
to do full justice to the rich, natural beauty
of tone of the wide response 8in. moving-
coil speaker., Full A V.C. large edge-
lit tuning dial calibrated in wavelengths
and station names adds to the distinctive
appearance of this model.

New American Pick-up

T is reported in the American journal
Communications, that engineers of the
Philco Corporation of America have

designed a gramophone pick-up utilising
a photo-electric cell.

The operation of this interesting device
is quite simple. A small mirror is mounted
on a rotating axis which swings as the
needle {a jewecl point) follows the sound
impressions on the record groove. A beam
of light is directed on to the mirror at an
angle which causes it to be reflected on the
photo-electric cell.

As the needle vibrates in the record
groove, the mirror swings from side, to
side on its axis, and flashes the reflected
beam of light on and off the sensitive
area of the photo-electric cell. In this
way the current generated by the cell
is made to vary according to the impres-
sions on the groove of thé record, and is

This is *“ silvered”” with vaporised alu-

minium, and mounted on a minute block

swinging on an axis carried on two flexible
rings.

Another problem involved the design
of a bulb to supply the light beam, and to
meet technical requirements as to size
and weight a special small gas-filled bulb
was designed. It was found that if the light
was produced by a 60 c¢/s current flowing

- through the filament, the flicker, although

subsequently amplified in the usual way. .

To minimise the amount of energy
required for the needle to swing the mirror,
an exceedingly thin mirror is employed of
the type used in reflecting galvanometers.

not visible to the eye, modulated the final
output. Consequently the lamp supply
current had to be obtained from a high-
frequency source, which was actually an
oscillator generating at 1,800 ke/s.

PATENTS AND TRADE MARKS.

Any of our readers requiring information and

advice respecting Patents, Trade Marks or
, should apply to . Rayner and
Co., Pa!p:tt cn.{‘l of BLnoln:“Ch-;:’: C.;," i!.
mpton Buildings 3
will give free sdvice to rudorl:' mntio;n:
s paper,
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Planning a Power Pack

Some General Practical Notes on the Most Important Points to be Observed

T is fairly obvious that the design of the
power-supply unit or the power pack
of a mains receiver is closely linked

with the design of the receiver itself. But
it is customary to decide on the circuit and
general details of the set before completing
the details of the power supply. At the

same time, it should be remembered that,.

even when considering the receiver, some
‘thought should be given to the limitations
of the power supply section, as far as the
economic output is concerned. For ex-
ample, if it were found that by using a
P.M. speaker an H.T. voltage of 250 would
be ample, whereas when using an energised
speaker it would be necessary to have a
voltage of between 300 and 350, it might be
possible to effect a good saving in the cost
of components by employing the P.M. unit.

For the purposes of the present article it
will be best to confine our attention to A.C.
mains receivers, since various additional
points arise when dealing with power packs
for battery receivers. And again, the
power-supply system for a D.C. or universal
set calls for rather special eonsideration. It
will probably be possible to deal with the
questions arising in connection with the two
latter cases at a later date.

H.T. Required

Although it might appear obvious to
many, it is not always realised that in
working out a design for the power pack
it is essential that a start should be made
by considering the exact requirements of
the receiver. First comes the matter of
H.T. voltage. The majority of output
tetrodes and pentodes have a maximum
anode voltage of 250 ; and it is worth while
to work fairly near to that voltage if
maximum efficiency and output is desired.
Because this is the anode voltage, however,
it does not follow that it is the maximum
required H.T. voltage. From the latter
must be subtracted the voltage drop across
the bias resistor—probably about 15 volts—
and also across the smoothing choke and

rimary winding of the speaker transformer.

If the choke had a resistance of 200 ohms
and the total current consumption of the
get were 50 mA, the drop across this com-
ponent would be 10 ohms. If we assume
that the drop across the transformer primary
is similar, we find that the total voltage

“ Jost >’ amounts to 35. That would seldom-

be considered serious unless the full output
of the output valve was considered ncces-
sary. But if a choke with a resistance of
500 ohms were used and if the bias voltage
were 20 the voltage actually applied to the
anode of the last valve would be under
200. This would entail an appreciable loss
of volume,

Effect of Current

There are some possible counteracting
influences which are worth remembering,
however. For example, it was assumed
above that the total current consumption
was 50 mA ; if the rectifier in use had an
output of, say, 75 mA at 250 volts (with
the particular transformer to be used), the
actual voltage supplied when the load was
only 50 mA would probably be over 300
and therefore the output valve would
receive its maximum anode voltage when
operated under the conditions sct ont above.

‘wave, half-wave

It is seldom that the receiver requires
the exact voltage and current which con-
stitute the maximum output of -the
particular rectifier to be used, and it is
consequently important to determine the
voltage developed at the normal operating
current. This can be found from the
makers’ output curves for both valve and
metal rectifiers, and should any doubt
exist after studying the curves, the makers
will alwavs be glad to advise.

Should it be found that the voltage will
be higher than that required, it will often
be possible to insert a fixed resistor in series
with the smoothing choke, to replace the

Load or ballast

resistor
if—
HT+ _—
. Smoothing
choke

\S-moa thing
scondensers

AAAAAAAAAAA.
VVWVYVWWY

HT=

10 rectifier,

Fig. 1.—To keep down the rectifier output to that
which is normal at full current load it may be
desirable to use @ ** ballast " resistor, as shown here.

choke by one of higher resistance or by the
field winding of an energised speaker, or to
use a mains transformer having a secondary
winding giving a lower voltage than that
normally specified for the rectifier.

Another method is to connect a ““ load >’
resistor across the output from the smooth-
ing choke, as shown in Fig. 1; this will
act as a ‘“ ballast” and prevent undue
voltage surges. In that capacity it repre-
sents a safety measure and gives protection
to the smoothing condensers. The resistor
must, of course, be chosen so that it just
“ absorbs’’ the excess voltage, or—to
express it differently—just brings the
current consumption up to the rated value
of the rectifier. This value should never be
exceeded in an attempt to cut down the
voltage, for if it is the rectifier is almost
sure to suffer.

Methods of
Rectification
There are
three general
forms of rectifi- i
cation: full-

T —

and voltage-
doubler. Each
has its own
uses, but half-
wave is seldom
employed if one
of the other
forms can con-
veniently be
adopted. Full-
wave is almost
universally em-
ployed with
valve rectifiers,
whilst the

HTH+

EB

ferred with metal rectifiers. This statement
is not intended as a strict rule, since it is
often found very convenient to use a metal
rectifier in a half-wave circuit in order to
obtain the required output when using a °
transformer which may be readily available.
To make this point quite clear it may
mentioned that the Westinghouse H.T.14
metal rectifier (the smallest in the range)
has an output of 20 mA. at 140 volts, and
that the input required when used as a
voltage-doubler is 80 volts, 60 mA; as a
half-wave valve the reguired input is
135 volts. 30 mA.

The different rectifier connections are
shown in Fig 2, where it will be seen that
the two condensers in series are required
for smoothing the output of a voltage-
doubler.

Type of Rectifier

In deciding whether to use a valve or
metal rectifier there are so many points to
consider that it would be impossible to
detail all of them here. In general, it may
be found that the first cost of the metal
rectifier is rather higher than that of the
valve, but against this must be set the fact
that tRe metal rectifier is practically ever-
lasting, whilst the valve must be replaced
after a few vears of use. The valve is
usually less bulky and might therefore be
chosen where space is at a premium ; on
the other hand it is inclined to heat up to
a somewhat greater extent if easy air
circulation is not provided.

There is another advantage to be placed
to the account of the valve, which is that it
can be obtained with an indirectly-heated
cathode, if desired. This is an advantage
when the valves in the receiver are of the
indirectly-heated type, since it does not
produce its full output until the receiver
valves are in a condition to “* absorb’ it.
This means that there is no voltage surge
when the set is first switched on, and that
the smoothing condensers can have a lower
working voltage.

In many cases, however, the type of

(Canlinu.ed on nexi page.)

H T4
GOt

HT+

il

Fixed condensers

voltage- doubler

system is gener- £ia. 2.—Diagrammatic circuits for four different types of widely-use:i

allv to be pre-

rectifier arrangements.
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(Continued from previous page.)

rectifier will be governed by the outpnt
required, since the output ratings of metal
vectitiers are different from those of valves,
It ix, of course, an casy matter to vary the
output of cither by using a different trans-
former, but there is always an advantage
in «nloptmg transformers of standardised
types.

Mains Transformer

It will have become clear from the above
that the choice of mains transformer
depends primarily upon the rectifier to be
used. After settling the question of the
H.T. current, the L.T. winding or windings
arises. If all the valves in the recciver
require the same L.T, voltage, and all are
of the indirectly-heated type a single L.T.
winding will suffice, but when a directly-

“heated output valve is used in conjunction
with indirectly-heated valves for the preced.-
ing stages it is better to have a separate
winding for it. If a valve rectifier is to be
used an additional L.T. winding will be
required for its filament or cathode.

Many constructors entertain some doubts
about the current rating of the L.'I. winding.
For example, if the winding is rated at

4 volts, 5 amp. (or 2-0-2 volts, 5 amp., as
some makers deseribe it to indicate that
the winding is centre tapped) the guestion
arises as to whether or not the veltage
will rise excessively if the consumption is
only, say; 3 or 4 amp. In almost every
case the answer is in the negative, since the
ampere figure is the maximum for the
transtormer., Provided that the trans-
former  has  ¢ood  ** regulation ’—which
really means that it is a reliable, well-made
component—the™ voltage  will vary only
within very small and negligible limits if
the consumption is less than the maximum
rated output. It is, however, essential that
a good transtformer be used ; a poor-quality
component will almost certainly give rise
to trouble of one sort or another.

Smoothihg Components

After the transformer we have to consider
the important smoothing equipment, which
comprises the choke and the necessary
condensers. The importance of choke D.C.
resistance has already been dealt with, and
need not be considered further. There is
also the question of inductance ; in general,
if this is between 20 and 30 henrics when
passing the full HT'. current vequired by the
set, it will be adequate to prevent mains

hum. It is important to bear in mind that
an inductancé rating at less than the
maximum cwrrent is practically meaning-
less and should not be considered.

Smoothing condensers are genemllv of
4 mfid., and the eleetrolytic type is generally
preferred. if only because of their more
compact construction. Remember, how-
ever, that capacities of 6 mfd. and 8 mfd.
are sometimes specified by the maker of
the rectifier and should then be used, sinee
quite apart from their effect on smoothing
they govern th(, voltage output to some
extent.

The 1mp01tant rating is the working
voltage, and this should be about twice
the output voltage of the rectifier at full
current loading, so that there is-an ample
margin for the higher voltage developed at
lower outputs. This rule can be disregarded
when using an indivectly-heated rectifying
valve or if a thermal-delay switch is
incorporated in the output lead. In no
case should the rated working voltage be
as low as the rectifier output voltage at
the working current load, for if it is there
will sometimes be a danger of breakdown—
although it should be remembered that the
so-called working voltage is usually only
about one-third of the *“ test '’ or ' break-
down”’ voltage.

TEST REPORT OF THE

PILOT MAJOR MAESTRO

Brief Specification

IVE valve A.C./D.C. superheterodyne
receiver suitable for operation on
200-250 volt supplies. (It is possible to
obtain models suitable for 100-115 volts at an
extra charge of 5s.) Bakelite cabinet, 9in.
high, by 15in. wide, by 6}in. deep, incorpor-
ating a carrying handle. Medium and short
waves covering 200-570 metres, and 16.5 to
54 metres. Illuminated dial scale cali-
brated with station names and wavelengths,
. Fast and slow-motion tuning, mains ener-
gised speaker, 3-watts undistorted output,
- and~full automatie volume control. Self-

contained aerial of the throw-out type.

Price, 73 guineas.

During the course of the year we have the
opportunity of examining quite a number
of commercial receiverspand although each
individual model usually reveals some dis-
tinctive feature, we must admit that
the Major Maestro stands in a class of
its own, and should fill a great demand
for a compact receiver to meet present-
da,v requirements,

On opening the carton one is imme-
dla,tely impressed with the delighttul
finish of the bakelite cabinet and its
pleasing design. The large station-

'ma.ll\ed illuminated dial gives clear
vision on all the wave- -bands covered
by the receiver, and this is a very
important feature when one is con-
cerned with the reception of those
stations on the higher frequencies. }
Bearing in mind the low price of ;
the receiver, the overall speeifica- !
tion is really remarkable and, un-
like many of the lower-priced models, it
incorporates a very efficient fast- and slow-
motion tuning drive which climinates the
difficulty so often experienced of obtaining
perfect adjustment on the short-wave
settings.

The loudspeaker fret is certainly distine-
tive ; its design is such that although a free
passage is provided for sound 1.Ldm,tmn,
and complete protection is provided for the
cone, no awkward ornamentations are
embodied to form dust traps. In the back

of the receiver a small compartment is
provided for housing the 20ft. of throw-out
aerinl which can be wound on a neat former
and inserted in the compartment during
transit. Quite good results can be obtained
with the aerial in this position, but wheun it
is unwound, and stretched out to its
maximum length, & considerable increase in
sensitivity is naturally obtained.  'This
applies, In particulm; to the short-wave
transmissions. As is usual
with most A.C./D.C. receivers
of this’ type no earth con-
nection is required, so it is
quite an easy m‘l.ttel to brmg
the receiver into use in any
room fitted with a “source of 4
cleetric ity, and in this direc-
tion it is also worth notnwr

)
)
'

L

that the weight of the set allows even
a child to carry it with ease. 'The
moulded bakelite carrying handle does
not upset the lines of the cabinet as
the makers have taken the 'trouble to
arrange its fixing.so that it sinks back on
to the top of the cabinet when not in use.

Test Report

The makers claim of full rich tone equal
to receivers of twice the price was amply
substantiated during our tests, as we

were very impressed with the overall
responsc which has been adjusted to give
the most pleasing results on the speech
and music. Itis only fair to say that the set
was put through its paces in a steel-framed
building. Therefore, we know from past
experience that we did not attain the results
which the average user would, but even
s0, the pelfoxmance was most satisfactory
on medium and short waves : as a matter of
fact, the stations coming within the latter,
came in with remarkable strength and
very consistent volume, as selectivity
proved adequate on all frequencies and the

N !
;%\ The pleasing lines of the cabinet are revealed

2 in the above illustration, while that on the

:Q“Mfimw’ left shows the sound engineering practice

adopted for the chassis.

output was far in exeess of that which would
be required for normal domestic purposes,

General Remarks

The Pilot Major Maestro can be recom-
mended with confidence to those who require
a compact and efficient receiver of the
A.C./D.C. portable type. Needless to say,
it is covered by the wusual 12-months
gsuarantee, which applies to all Pilot Radie
models, and can be obtained on very con-
venient hire-purchase terms. The makers
are Pilot Radio, Ltd., 31-33, Park Royal

Read, Lenden, N.W. IO
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A Screwdriver for Awkward Places
HE accompanying sketch shows a
gerewdriver that I have found very
useful for dealing with screws in inacces-
sible corners. The shaft is cut in two and
& hole drilled at points A and B an inch or
so from each respective cut end. A piece

of strong spring is-then taken (this spring

A novel screwdriver for use in awkward places.

should fit closely over shaft) and the
temper at the two ends is drawn by heating
and allowing to cool slowly ; but - before
cooling, hammer the ends flat, and then
drill holes corrésponding with those in
the screwdriver shaft. Through the
shaft and each hole in the spring a short
piece of iron rod metal (red hot) is pressed
and riveted over.

A collar of metal could be passedover
the cut shaft at C, if desired, but I did not
find it necessary.—J. R. Woon (\tone-
haven).

Slm%le Home-made Valveholders
FO . those living in remote country
districts, the following method of
making seven-pin valveholders should
prove useful. Cut three pieces of ebonite
about 1%4in. square, and one piece 2in.
square. Drill & hole through the centre
of each piece, countersinking one side of
one 1iin. piece, and one side of the 2in.
piece. Bolt the three smaller pieces to-
gether, and martk *the valve-pin positions
in the usnal way with a dab of white paint.
Make the pin sockets by forming a coil of
wire into which- the pin' will fit' fairly

) oot
////> L‘?%LJ
B Showing. base bolted

to valve socket holder

A method of making improvised valoe holders.

tightly, leaving one end for connecting,
and coat it with solder to make it rigid.
Drill out holes for these sockets where
marked by the paint, and slip them in,
leaving the ends protruding for connecting.
Now remove nut from the fixing bolt,
and slip on the 2in. piece for the base.
Bolt all firmly together. Terminals can be
fitted to base piece if required, or the
wire ends left for soldering. For chassis
mounting, small holes drilled in the base
and corresponding with the pin sockets
to allow the wire ends to pass through can
be used. Holders for all pin-hase Valves
could be made in this mauner.—Arax
ArLpworTtH (Bridport, Dorset).

Automatic Morse Sending Device
RECENTLY started to teach myself the
morse code, and .30on became quite
efficient at sending in morse. I was, how-

[ THAT DODGE OF YOURS'

Every Reader of “ PRACTICAL WIRE-
LESS’’ must have originated somelittle dodge
which would intetest other readers.
not pass it 6n to us ? We pay £1-10-0 for the
best hint submitted, and for evéry other item
published on this page we will pay half-a- -
guinea. Turn thatidea of yours to account by
sending it in to us addressed to the Editor,
“PRACTICALWIRELESS,”’ George Newnes,
Ltd.,, Tower House, Southampton Street,
Strand, W.C.2. Put your name and address
on every item. Please note that every notmn
sent in must be or I. Mark en T
“Practical Hints.” DO NOT enclose
Queries with your hints,

SPECIAL NOTICE

All hints must be accompanied by the
coupon cut from page iii of cover.
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ever, unable to get on very well with the
“ receiving”’ of morse as 1 had nobody
who could practise with me. I therefore
made up the automatic key illustrated
and which I found worked very well.

The chief feature of the automatic key
is that any number of paper discs can be
made, each with differcnt groups of signals.

The component parts consist of a strip
of wood 12in. long, 2in. wide, and 3in.

Zbonite

Hmts

has been slipped to prevent any tendency’

of the disc from slipping.

The paper records or dises are cut from’

brown paper, and are 10in. in diameter.

On these paper discs a circle 8in. in dia-,
meter is drawn as a guiding line on which'to

punch the dot and dashes. In my case
I used a. 3/16in. leather punch for the
purpose. - Punch one hole for a “dot ¥’
and three holes overlapping each other
for a ‘““dash,” the space between each
“dot” or “dash” bemg the width . of
one hole, and the space”between each word

or group of letters being the width of five.

holes.

The paper disc is placed on the plyw r00d
disc, the metal disc is then placed on top
of the paper disc, so keeping it in place,
and also making contact through screw
B with the copper foil. The ebonite strip
is then placed over the two bolts so that
the springy brass strips make contact,
one with the metal dise, the other resting
on the trail of the “ dots and dashes.”” Twd
leads are taken from the terminals on the
ebonite strip to the buzzer or oscillator.

When the gramo. motor is started, and
the dise revolves, the outside brass contact
strip will make and break contact with the
copper foil path as it passes over the dots
and dashes punched in the paper dlS(.‘—
D. J. Morris (Pentre, Rhondda).

A Remote Control
Device

7o buzzer

w_p#
strip 7 X !’z

An automatic morse
sending device operated
from a gramo. spindle.

thick ; an ebonite strip 7in. "long by }in.
wide ; two springy strips of brass; a
tension spring ; and a plywood disc 10in.
diameter. On to this disc is glued a strip
of copper foil %in. wide, at about 3in.

from the edge of the plywood disc. me
this circular contact

ANY people during

raids have wished for a
wireless set. In many
cases people have an
| extension speaker in

the shelter, but owing
i to a hurried exit from
the house are unable
to switch on the set;
and even if the set can
be switched on the
0" Plywood home service closes
down just after mid-
night, thus a method
for switching off is re-
quired. The method I
have adopted is simple,
foolproof, and works
very well. It requires
no extra wires from the
set to shelter ; all that
is required is two toggle or other type
switches, a sensitive relay about 5 ma. and
a resistance about 5,000 ohms.

It will be noticed that the two-way relay
switch is shown in the ““ on’’ position, In
the other position it is ready for set
operation.—D. H. Hawr (Wythall).

path a strip of copper
foil is taken to one .
terminal screw, as
shown. A central con-
tact disc of tin 5in.
diameter is fitted as in-
dicated. The inset
illustration shows how
the whole may be fixed
to a portable gramo-
phone by screw A. The
tension spring keeps
the plywood disc tight
against the gramo.
spindle, over which a
piece of rubber tubing

Qutpur

—-.~Lf+

Two way relay switch
V4

AAAAAAAAAAA.
VVWWVYWVYWY

5000 a

Ser speaker
SSNNEENY N S
Relay
(7=
HT ~
——C.8f
Set switch HT +  Shelter switeh

Circuit diagram for the remote control of an extension speaker. -

prolonged air’
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HE development of modern  radio
equipment has followed interesting
lines, and: for.some years now the

majority of improvements which have been
introduced have been in the direction of
O])(‘l'a,tillg mechanisms or modified com-
ponents. - The valve has remained more or
less stationary, and the various attempts
which have been made to cater for the
battery-user, by reducing
maintenance or giving 1mp1oved perform-

ance comparable with mains equipment

have failed, or met with little suecess.

Some time ago news was received from .

America that a successful valve had been

produced which dispensed with the accumu-

lator, and although this meant that the
portable type of receiver was brought into
the really portable category, there were
other advantages to be obtained from such
a type of valve. It was not long before
these valves were brought on to the & inglish
market and now they are available to the
home-constructor, and in accordance with
our policy of introducing all miodern im-
provements to the home-constructor as
soon as they are generally available, we now
have pleasure in putting before our readers
the first amateur-built receiver using these
new valves,

For the benefit of new readers or those
not familiar with the latest type of valve
it may be mentioned that they are com-
monly referred to as ““all-dry’’ valves, on
account of the fact that the filaments are so
designed that they may be fed from a small
dry cell, having a voltage of 1.5. The
essential detail of valves of this type must
be a very low current consumption, and in
the valves used in this receiver the current
is just half of that taken by ordinary
battery valves. These ave generally rated
at .1 amps., and thus the valves in the new
class are rated at .05, althcugh in some cases

the ¢ost, of

) | 1 Y
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ALL-DRY

_a higher current has to be taken in order

to obtain certain characteristics.

Essential Details

The provision of a supply source for the
filaments was originally met/bv using small
separate dry cells, but it is obvious that if
a single battery could be used to supply
both H.T. and L.T. it would enable a more
compact receiver to be made up and at the
same time would simplify the question
of replacements by needing the purchase of
only a'single battery unit. The question of

. the current, however, rather tended at the

beginning to complicate matters as the
cells in normal H.T. batteries would not
stand up to the total filament current drain
of a multi-wave receiver and thus the 1.'T.
section would become discharged before the
H.T. section. Thus, in the modern bat-
teries a number of standard cells are wired
in parallel to provide the L.T. supply,
and therefore, by taking a standard high-
voltage H.T. unit, and using a number

_of cells in this way, there is still 90 volts

or 80 available for H.T. with an L..T. section
which will last as long as the H.T. portion
and thus the desired end is obtained. The
maximum H.T. rating for the anodes of
the valves in question is, in fact, 90 volts.
The use of automatie grid bias in the usual
manner removes the necessity for a grid -
bias battery and thus a single battery unit
becomes practicable for a receiver even of
the 5- or 6-valve type.

Superhet or Straight ?
The walves which have so far been
introduced have heen designed for use in

4-VALVE

Constructional Details of ¢
the Latest Type of N

the superhet type of receiver, this pro-
viding maximum efliciency with a minimum
number of valves, and the inclusion of a
single-diodestriode  enables the overall
number of valves to be kept at a minimum
whilst still permitting all modern superhet
refinements, such as A.V.C. for instance,
to be introduced. In the design now to be
described we have used a frequency changer
without initial H.F. amplification, an
intermediate frequency stage, both of which
are of the variable-mu type and controlled
by the A.V.(C. section. Next comes the
single-diode-triode providing rectifieation,
A.V.C. and the first L.F. stage, the usual
volume control being included in the feed
to the L.F. gsection in the customary
manner. The output stage is of the
pentode type, and the intervalve coupling
is of the resistance-capacity type. The
auto-bias arrangement is standard, with a
large-capacity electrolytic by-pass con-
denser.

The aerial and oscillator coils are of the
dual-range type, as it was decided not to
make this particular model an * all-wave >
design for various reasons. The switching
is simplified in a standard dual-range
model, and the coils used (Bulgin square-
can types) requne a three-point unit for
each coil, and it is thus possible to use a
very neat rotary-action switch of the
multi-contact type to obtain the desired
switching action. The LF. transtormers are
also of Bulgin make and provided in similar
square cans, and these have the customary
preset trimming condensers incorporated.

. The trimming of an oscillator coil is one

of the things which usually debars the
home-constructor from making superhet
receivers, and the problems of adding
tracking or padding condensers are not
easily solved. However, -Messrs. Bulgin
have overcome this difticulty for the con-
structor by including. the necessary con-
densers inside the coil can in the same

- manner as with the [.F. transformers, and

thus the wiring is simplified and the
trimming is easily carried out.

Constructional Details
The recciver was built in its original
form on a transparent chassis, but ordinary

-

LIST OF Ct

One Bulgin coil, type 72,

'-1)-0-1_‘_(:-4

One Bulgin coil, type 70.

1—

Two Bulgin LF. transformers, type 73.

.0005 mfd.
One tuning dial, J.B. square Airplane type.
One wavechange switch, 3ulgin type, S.204,
Four octal valveholders (Clix). ‘
Oneeach A.E. and LS socket strips (Clix).

Fixed condensers (Dubilier) :

One 2.gang tuning condenser, bar-type LB,

Two .1 mfd., type No. 4603/S. 3 three .04 mfd.,
! type ‘4601/S; two .0001 mid. type 4601/S;

Underside viewy showing wiring and general layout.

a—
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SUPERHET

. Battery Receiver Utilising
qn -accumulator Valves

)'MPONEN TS
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plywood may be used, or a metal chassm
shouid one be available. Metal offers many
advantages, but under present conditions it
i8 not easily obtained. In this connection
one important point must be stressed at
this stage. The coils specified are provided
with a special fixing lug in the form of a
spring grip designed for .insertion in a slot
in 18 S.W.G. metal. Accordingly the coils
cannot be fixed direct to wood or thinner
metal as the holding edges of the fixing lug
will not grip tightly, and although the coil
would be held in position it would be
insecurely held and would be likely to
move or even come adrift entirely. There-
fore, if wood or thin metal is employed a
separate holding strip must be made from
18 S.W.G. metal, and this need only be
wide enough to form a base for the coil
and sufficiently long to permit screws to be
driven into the ends to hold it to the top
of the chassis. Most constructors will be
able to find a suitable spare piece of metal
in their spares box, but failing this, we
understand that Messrs. Bulgin have agreed
to supply builders of this receiver with
suitable strips with the coils if they order
them direct. A nominal charge will be
made for them. 'The only other point
concerns the valve-holders, and these are
of the type intended for mounting under-
neath a thin chassis, with a clearance hole
for the base of the valve, With a wooden
chassis care must be taken to make the
clearance hole sufficiently large to permit
the valve base to sink into the wood and
thereby provide good contact between the
valve pins and the valve-holder contacts.
The diameter of the hole required is 1-fin.
To permit the specified dial to be mounted
without cutting away the front of the
chassis, the variable condenser is raised
above the top of the chassis, the desired
effect being obtained in our case by
using lorig “bolts and the insulated ends
of Clix plugs as spacing or distance pieces.
These are #in. long and three are needed.

The remamdel of the construction is
straightforward and the positions of the
. parts, as well as the wiring, may be gathered
from the accompanying 1llust1at10ns and
cirenit diagram, although we shall publish
a standard wiring diagram in our next

I (| ) (| -

Resistances (Etie), }-watt type:

ane .005 mfd,, type 4601/S ; one 12 mfd.,
tybe 3016,

Two 1 megohm; two 50,000 ohms; one
100,000 ohms ; one 8000 ohms; two .25

; one 2 ; one 1,000 ohms ;
one potentiometer with 3-point swltch one
megohm.

- usual screened sleeva

“outer braiding- may

issue in the usual
way. It should be
noted that the leads
to the top' caps of
the first three valves
are screened and the

ing may be slipped
over insulated sleev-
ing with standard
wiring through it, or
flex with the screened

be obtained and cut
to suit. The small
top-cap connectors
are, of course, sol-
dered to the ends of
the internal lead and
again we must emphasise that
the outer covering must not be
permitted to come into contact with
the internal lead or the top cap.
The outer braiding is, of course, earthed
by soldering a lead to it and taking to
the nearest earthed point. Coloured leads
are provided on the coils and I.F. trans-
formers and the key to these is given in
the theoretical diagram on this page.

Battery Connections

The special combined H.T.-L.T. batteries
which are manufactured for reccivers of this
type are provided with various types of
connector, to avoid flexible leads, and at
the same time to prevent damage which
might arise due to the insertion of the plugs
in the wrong sockets on the combined
battery. The particular model specified
has a four-pin socket mounted on it, and

- therefore the battery leads are ]omed to a

four-pin plug having the standard four-pin
valve spacing. The type number of this
battery is H.1157; and the. sockets are
clearly marked to assist in the correct
wiring of the valve plug. The latter may,
of course, be a discarded valve base or one
of the special small plugs such as are
supplied by Messrs, Clix or Bulgin. The
flex leads should be the standard. maferial
and in view of the low current load there is
no neced for heavy sauge material.

cabinet,

Three-quarter rear view

‘ r of the receiver.

No cabinet has becn specified for the
recciver as this is left to individual taste.
It should be remembered, however, that in
view of the absence of an accumulator and
the small overall dimensions of battery and
receiver (the total arca being approximately
1lin. by 8in. by 1lin.), a portable or semi-
portable receiver could ecasily be built. In
this case, of course, the aerial would have
to be of the throw-out type, that is, a coil
of ordinary flex atrached to the aerial
terminal and either wound round a small
strip of cardhoard and thrown out as
required, or wrapped round the back of the
By plaving the battery behind the
receiver the overall height could be reduced

and a deeper cabinet could then be used..
- The loudspeaker could be. included in a

separate cabinet, or placed to one side,
again the exact arrangement depending
upon the type of cabinet which is
required.

The receiver is qmre simple to adjust and . -

operate, and fuli detaiis for this will be
given in our next izsie, together with a
wiring diagram and _other. relative data.

HT+

80000
-0O0/MFDR )

I

Three top cap connectors, Bulgin, type P.96.

~
~
i
T - - ST |

Four Cossor valves, Types 1.A.7.V.G.,1.N.5.V.G., T
1.H.5.G., I.C.5 G
IMFD. L—«
One wooden chassis, 10in. by 8in, with 2%in. . A —
tunners. M0 4 LT+
()nle5 I-JT ‘and L.T. dry battery, type H. 1157 . : . - - - A
(Exide) Theoretical circuit of the receiver, with colour-coded references tor the coils.

One W.B, speaker.
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- ROUND THE WORLD OF WIRELESS -

Amencan Telévision Slows Up

T is announced from America that the
expected F.C.C. approval for commercial
operation of television has failed to
materialise. A number of experimental
licences have, however, been granted and
this has been designed to keep any one
interest from creating a monopoly. It is
thought in the industry that there will be a
speed-up with the coming of the new year,
following the Christmas trade.

Wavelength Changes

HORT-WAVE listeners should make a
note of the following -wavelength
changes announced by All-India Radio.
Morning transmissions from the Bombay,
Calcutta, Delhi and Madras stations have
been transferred from the 31 to the 41
metre band. This has been carried out
primarily for the benefit of listeners within
a 300-mile radius.

, B.B.C. Monitoring Service
AT a recent luncheon members and
' guests of the Radio Industries
Club were addressed bv E. A. Harding,
lately chief editor of the B.B.C. Monitoring
service. This service employs a staff of
upwards of a hundred to listen to broadcasts
and announcements from all parts of the
world: The programmes are recorded, trans-
lated and made use of in various ways.
It is stated that about half a million words
a day are dealt with in this department.

Plug-in Components

ARTOUS suggestions have been made
for simplifying eonstruction, and cer-
tain components in this country are now
available with a form of spring grip which
enables them to be inserted into a hole and
held rigidly without the use of nuts or other
additional parts. It is announced from
America that certain plug-in parts, such, for
instance, as electrolytic condensers, are
also now available to home constructors,
They are fitted with a special locating pin
on the base similar to octal valveholders.

Enemy-controlled Radio

ISTENERS to Continental stations should
bear in mind that many French stations
are now in the hands of the enemy and a
number of them have been closed down.
Of the latter the most popular were
Grenoble, Toulouse, Limoges, Lyons P.T.T.,
Nice, Radio-Montpelier and Radio-Mddi-
terranée. Popular stations which are now
in German-occupied territory include Eittel
Tower, Paris P.T.T., Radio-Paris, Lille
P.T.T., L’lle de France, Bordeaux Sud-
Ouest, Strasbourg, Radio-Cité and Poste
Parisien.

This Radio War

EVEN after a bomber pilot has got his
wings ‘and an air gunner his coveted
* A.G. badge, their training is by no means
over. They must practise the bombing of
targets from various altitudes, the imaginary
bombing of moving targets on roades and
railways (success being checked by a
camera), diving .on a fixed target and
machine-gunning it, formation flying, avoid-
ing searchlights and anti-aircraft fire, and
exercigses with fighters to become familiar
with the various methods of attack and
counter-attack.

Not until pilot, observer, gunner and
wireless operator know the part that each

" must phv in ‘the team have the men

become airmen.

Frequency-modulation

FULL speed ahead is the watchword now
in the U.SA,

modulation.

regarding frequency-
Television stations have been

This illustration in-
dicates the handy §
size of ** The Radio
Engineer’s Vest
Pocket Book,”
which costs 3[6, or
3/9 by post. It con-
tains 160 pages of ;
facts, figures and formule, and easily slips into
the waistcoat or uniform pocket. Send postal
orders to The Publisher, Book Department,
George Newnes, Ltd., Tower House, Southampton
Street, Strand, W.C.2.

authorised to use this system and complete
rules have been drawn up for F.M. opera-
tion and new application forms have been
printed for station applicants. 1t is
anticipated that several hundred applica-
tions will shortly be made and that the
total may reach 1,000 F.M. broadcasters.
Al new receivers will probably be adapted
to cover the full F.M. band, and early
receivers will be rebuilt to take advantage
of the newly-awarded facilities which come
into force on January lst next.

Mr. J. M. G. Rees, whose new appointment
is announced below.

Mr. J. M. C. Rees

R. J. M. G. REES, Director of Oliver
Pell Control, Ltd., arf8 Tok Switches,
Ltd., has been elected to the Board of
Directors of Varley Dry Accumulators,
Ltd. To executives in the radio world the
announcement will matjer Httle, as for
years the names of Varley and Rees have
been synonymous.

Mr. W.A. T. Horler

E hear that Mr. W, A. T. Horler. who,
prior to being called up as a naval
reservist. on - August 27th, 1939. was
emploved as Exide and Drydex Battery
storckeeper at the Chloride Co.’s Bristol
Depot, was mentioned in despatches ( London

" Guzetle, July 9th, 1940) for meritorious

conduct in the manner in which he dealt
with injured survivors picked up by one of
H.M. destroyers on which he was serving.
Mr. Horler was in charge of the sick bay on
the destrover.

Williams Paley Award

HE AR.R.L. announce that no award

was justified in 1939 and the scope of

the requirements will in future be broadened

so that past achievements may be taken

into account. This award is given annually

to the amateur who has the best record tor
research and proficiency during the year.

Weather Reports

HE Swiss are stated now to be using the
balloons in conjunction with auto-
matic transmitters for collecting data
regarding weather conditions in the strato-
sphere. As most readers know, small
balloons are fitted with a special automatic
short-wave transmitter which sends .out
special signals at regular intervals as the
balloon rises, and when it reaches a certain
limit the balloon bursts and the radio equip-
ment is brought to ground by means of an
automatic parachute.

Station VUD 4
NEW station is now working regularly
on the All-India chain. This is Delhi,
VUD4 on the 25-metre band, with a rated
power of 10 kW,

The Teleprinter

ITAL messages pass daily and nightly
between H.Q. and stations of the
R.AF. via the teleprinter. Similar in
appearance to a typewriter, this transmits
messages now via land lines, and it is claimed
that it cannot be tapped. It was originally
intended that it should be operated by radio
operators, but now special operators are
being trained for the work, and women
from 18 to 43 afe wanted for this branch.
Pay is 2s. 2d. a day when trained, and
applications should be made to the nearest -
W.AAF. Area Headquarters, addresses
of which may be obtained from the nearest
post office or Employment Exchange.

Loudspeaker Nuisance

EPEATED requests are being made by
the B.B.C., as a result of letters
received from hbteners to operate loud-
speakers at a low level. Many workers are
being deprived of much-needed rest owing
to the thoughtlessness of listeners who
operate their receivers at a volume which
results in the sound being audible in
adjacent houses. We hope that readers
will co-operate in keeping this trouble
down, and it dves not take a moment to go
outside the house in order to make certain
of the volume which vou are using. Police
Regulations may be enforced if the trouble

reaches any higher proportions.

Change of Address

E are informed that the address of the

Publicity Department, E. K. Cole,

Ltd. (Ekco Radio, Ekco Lamps, Thermovent

Heaters). is, until further notice : . Green

Park  Hotel, Aston Clinton, Bucks.
Telephone : Aston Clinton 3126.
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Problems of Amateur Recelver Deszgn—2

Drawing Up the Component List and “Pruning” It

on a Baseboard or

Chassis

Positions for the Components

HE imitial steps to be taken when
planning a new receiver were out-
lined last month. In that article,
however, the subject was viewed from the
very elementary angle of a simple three-
valve “ straight’’ circuit. We could now
either go into further details concerning the
practical aspects of construction as applied
to a set of that type, or proceed to examine
the possibilities in the way of designing a
more ambitious type of receiver.
1t will be better to take the former ]me,
since much of the information to be given
can quite well be applied to more com-
plicated circuits. Having produced a final
cirenit which is to be followed, and satistied
oneself that it will meet all requirements, it is
an excellent plan to make a detailed list

Alternative Components

At this stage the component list can be
“ pruned >’ after searching out from the
junk box as many parts as possible which
are to exact specification. It will, of coyrse,
be found that many of the specified com-
ponents are not available.  But in many
cases, others can ‘be substituted without
seriously impairing efficiency. For example,
the acrial sevies condenser will ‘probably
have been given a value of 0001 mfd.,
although any component with a mting
between 0001 mfd. and .0003 mfd. will
serve very well. Should it later be found that
tuning is not quite sharp enough with the
acrial in use the condenser can be changed or
another can be placed in series. Thus, two
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Fig. 1.—The circuit taken as an example in the first article of this series pub[zshed last monlh The

use of this or a similar circuit is assumed in the layout shown in Figs. 2 and

of the components that will be needed.
First assume that a complete set of new
parts wi g although
we know very well that such a course is
not likely to be followed in these times!

Component References

Carefully check the list against the circuit
and, if you consider it worth while—
it generally is—give reference letters and
numbers to components such as condensers
and resistors. Start with the condenser in
series with the aerial lead and mark it C.1;
then go to the aerial tuning condenser and
mark it C.2, Proceed in this way throughout
the circuit, doing the same for resistors.
Here a start might be made with the upper
arm of the fixed potentiometer used to
feed the screening grid of the H.F. valve.
Call it R.1, mark the lower one R.2, and
80 on,

This procedure might appear to be totally
unnecessary when the circuit is to be used
by one person only, but for the less-
experienced constructor the marking will
serve as a useful guide when wiring. If the
idea is adopted remember to add the refer-
ences to the list of parts, so that this will cor-
respond exactly with the theoretical cireuit.

.0003-mfd, condensers in series will have an
_effective eapacity of 00015 mfd.

The screening-grid by-pass condenser will,
no doubt, have been assigned a value’ of
A condenser ‘up to ten times

1 .x.nlg]

How ito Deiermine

Laying Out the Parts
the Most Suitable
By FRANK PRESTON

“this capacity (1 mfd.) ean well be ‘nzed if

more convenient, provided that it is of the
non-inductive type—this generally means
that it is tubular or has a mica dielectrie.
The same remark applics to the condensers
used between the bottom of the acrial coil
and earth, and between the anode winding
of theinter-valve H.F. transtformer andearth.

Resistor Variations

In the case of the fixed resistors theve is
generally a fair amount of latitude. Thus,
the decoupling resistor for the H.F. valve
may have a value up to 5,000 ohms hy
comparison with the 2,000 ohms originally
assigned to it; the detector decoupler
may have a value between about 20,000 and
50,000 ohms. Tt should be remembered in
connection with these resistors that the
higher their walues are made, the lower will
be the voltages applicd to the anode of the
valves fed by them. If an H.T. supply of
150 volts is to be used the voltage will be

- ample when using the higher values men-

tioned, but if a voltage of no more than 100
is available it is wise to keep the resistance
values down to the approximate figures
sliown on the circuit reproduced last month
and repeated here in Fig. 1—with a slight
modification of the wave-change switehes !
I wonder how many readers noticed that,
with a three-point switch, the auto bias
registor is short-circuited when the switeh
is set to the medium-wave section.

In connection with resistors do notover-
look the fact that when two or more are
wired in series the overall value is equal
to the sum of the separate components, and
also that if two similar resistors are wired
in parallel the effective value is equal to halt
that of onc of the components used alone.
It is possible to calculate the value of any
number of resistors of varying values wired
in parallel; but I doubt whether readeérs who
are following this scries of clementary
muelcs W ould be greatly mtewstul in that

" aspect ot the guestion.

Planning the Layout
Having ga,theled together all of the
components which are available, aid subt
(Contmued on next page.)

L F Transtormer
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Fig, 2.—A suitable
general lagout for a
! sel incorporating a cir-
cuit of the type shown

in Fig. 1. It will be
g8° seen that reasonable
compaciness s aimed

Fr mer al, without making
@ ‘ @ Q] - access to componcnt
S terminals difficult. The
,,,,, veng chassis lagour shown in
wjc Condenser = 5 Fig. 3 is usually 10 be
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PROBLEMS OF AMATEUR RECEIVER
DESIGN
(Continued from previous page.)

stituted where possible it can easily be
determined what new parts, if any, have to
be bought. Obtain these before going very
much further. That done, the practical
details of construction can be worked out.
This part of the work can be very fascin-
ating and is very important. The careful
constructor will make a very rough assembly
of the baseboard or chassis to be used—in
either waste wood or stout cardboard—and
then place the components in position.
This sounds very easy and straightforward,
but it should be remembered that literally
dozens of different arrangements are possible
and that some will prove better than others ;
probably one will be best of all.

Short Leads

In playing this game of “ chess” there
are a few simple rules to be observed.
The first is that all leads in grid and anode
circuits should be as short and direct as
possible. Symmetry of layout helps to give
a more ° professional”™ appearance, and
often leads to the best design, but do not
be afraid to move a coil or valveholder
slightly out of symmetry to ensure more
direct wiring. Try the effect of turning the
coil base round so that as many terminals as
possible are almost adjacent to the terminals
of components to which they will be wired.
This also applies to valveholders, although
in this case it is often an advantage to
place all holders with the lines through their
filament pins parallel to each other; this
permits the use of straight runs of wire
between the pins.

Put the H.F. choke very close to the’

anode pin of the detector valveholder
and mount all by-pass condensers as near
as possible to the resistors with which they
are associated. By doing this many un-
wanted instability effects can be obviated.
At the same time as the parts are being
positioned on the chassis keep in mind the
positions of the controls on the panel or
on. their mounting brackets. It would be

silly to arrange the coils so that their grid .

leads are short if long wires had to be taken
to the wave-change switch; especially is
this the case when a single switch is used
for both coils, as shown in Fig. 1. Ifit is
found necessary to have these leads more
than about 6in. in length it is wise to cover
the connecting wires with screening braid.

Baseboard and Chassis Layouts

Fig. 2 shows a suitable layout when using
a baseboard and panel for a circuit of the
type illustrated in Fig. 1. It will be seen
that the arrangement is compact and that
short wires ean be used throughout. It
should not be assumed, however, that the
layout shown is “ correct,”” for it might be
only partly satisfactory with some com-
ponents. Nevertheless, it does represent
a good starting-point for the *‘ game of
chess *” mentioned previously.

In Fig. 3 the corresponding layout for
chassis-form construction is shown. It will
be seen that this layout is more compact
due to the fact that the L.F. transformer,
H.F. choke and other of the small com-
ponents are mounted below the baseboard.
The on-off switch and wave-change switch
are also mounted below the baseboard level
on the front of the chassis. Small com-
ponents such as fixed resistors and con-
densers are omitted in both cases, since
these would be suspended (rigidly) in the
wiring where not supported entirely by
their own wire end connections.

A metal or metallised chassis or a
metallised baseboard is always to be
preferred, partly because it simplifies the

making of carth-return connections. and
partly because the metal provides a
measure of screening. Incidentally, it has
been assumed in preparing the diagrams
for both Figs. 2 and 3 that screened coils
and H.F. choke would be used. Should
these components be unscreened the coils
should be mounted at right angles on a

baseboard (one coil being attached to &
bracket which holds it parallel to the
baseboard). When using a chassis it would
probably be possible to place one coil
underneath and to attach it to the chassis
side. The inter-valve coil would probably
be placed in this position and the choke
could be set at right angles to it by mount-
ing on another side

member.
Once the layout has

a
@
€

| Two —Cang

condenser

@.

been finally decided
lines can be drawn:
round . the principal
components, after

which screw holes may
be drilled and the parts
LE _ securely attached one
Trensformer” ot g time. In most
instances this should
be completed before
Chassis starting the wiring,
approx. but if it is noticed
24 "deep that some terminals

will be difficult of
accesg after the parts
have been mounted,

Switch _Controf

Fig. 3.—The more compact form of construction made possible by using
a metal or metallised chassis. As in Fig. 2, dimensions are approximate
only and components are not of any pariicular make or type.

On-0rF
Switch

lengths of connecting
wire can be attached
to them first; they
will be cut to length
later when the wiring
is being done.

LATEST PATENT NEWS

Abrid + hial

Grou can be

d from the Patent Office, 25, Southampton Buildings, Londen;

W.C.2, cither sheet by sheot as issued on payment of a subscription of 5s. per Gromp Volume eor in
bound volumes .price 2s. each.
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NEW PATENTS

These particulars of New Patents of interest
to readers have been selected from the Official
Journal of Patents and are published by

rmission of the  Controller of M.

tationery Office.  The Official Journal of
Patents can be obtained from the Patent
Office, 25, Sonthamgton Buildings, London,
W.C.2., price 1s. o '1,0:) 1 subscription,

I ) () ».1;1

Latest Patent Applications.

§ 11889.—Bate and Co., Ltd., J., and
z Fisher, S. N.—Telescopic tubular
members such as wireless aerials,
ete. July 19th.
12749.—Marconi’s Wireless Telegraph
Co., Ltd., and Jefferson, H.—
Volume compresser and volume
expander systems for radio, etc.,
systems. - August 8th.
13001.—Mullard Radio Valve Co.,
Ltd., and Eaglesfield, C. C.—
Tuning arrangements of radio
receivers.  August 14th.

Specifications Published.

523611.—Edwards, B. J., and Pye,
Ltd.—Television systems or the
like,

523508.—Yardeny, M.—Devices
tuning radio-receivers.

523697.—Marconi’s Wireless Telegraph
Co., Ltd., and Keall, 0. E.—Radio
and like receivers.

523742.-—Standard Telephones - and
Cables, Ltd.—Radio broadcast
receiving-sets.

524094.—Philco Radio and Television
Corporation.—Push-button  vol-

for

rnw 1) | (1| ) G - || | ) A | $ G |-

v R ) - ) - |-01

ume-control device for radio re-
ceiving sets,
524193.—Philips Lamps, Ltd.—Radio
receivers comprising means for
suppressing aperiodic disturbances,
524226.—Kolster-Brandes, Ltd., and
Shannon, D. S. B.—Supply cir-
cuits for cathode-ray tubes.
524245.—Cole, Ltd., . K., and
Martin, A. W.—Tuning arrange-
ments for radio-receivers.
524373.—Philips Lamps, Ltd.—Radio
receivers with pre-set tuning.
524443.—Valensi, G.—Televigion sys-
tems. (Cognate Applications,
1425/39 and 1426/39.)
524450.—Plessey Co., Ltd., and Gil-
lard, F. G.—Mountings for coil
formers, more especially in wireless
apparatus,
524410.—Yardeny,
tuning radio sets.
524499.—Radioakt.-Ges. D. S. Loewe.
—Tunable coupling system for
~ wide-band amplifiers for short
and ultra-short waves. (Cognate
Application 30835/38.)
524537.—Cole, Ltd., E. K., Shackell,
A., and Kennedy, F. W. O
Motor-operated press-button tuned
radio-receivers.
524672.—Kolster-Brandes, Ltd., and
Beatty, W. A.—Electric signalling
systems,

Printed copies of the full Published
Specifications only, may be oblained
from the Patent Office, 25, Southampion
Buildings, London, W.C.2, af the
uniform price of 1a. each.

M.—Device for
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"Remote Control l—

Systems

New Methods of Operotmg Radio Receivers
Without the Use of Wires or Cables

ANY people like to add one or more
extension loudspeakers to their
radio receiver so that the broadcast

programmes can be received in two or more
rooms, and a logical development is remote
control mechanism for the receiver so that
the set can be controlled from any room
containing a loudspeaker. .

A common arrangement is to couple
suitable control mechanism at the receiver
and at a remote point together by means of
a greater or lesser number of electric wires
or cables according to the nature of the
control system employed. In many arrange-
ments of this kind the remote control
installation can be both elaborate and
" costly.

The relays 14-17 are preferably sensitive
to rectified signal currents, and are each
connected with a tuned rectifier circuit
from which signal currents for operating it
are derived through rectifiers. The number
of tuned circuits correspond to the number
of relays and functions to be controlled
which, in the present example, are four,
requiring four tuned circuits indicated at
20, 21, 22 and 23 for the relays 14, 15, 16
and 17; respectively. One side of each
tuned circuit, and each of the relay coils
are connected to earth at oneé terminal,
while the opposite terminals‘are connected
through suitable rectifiers, indicated at 25,
26, 27 and 28.

The circuits 20-23, inclusive, each include

The object of this article is to present an audio or modulation frequency

two schemes whereby the tuning, volume, inductance 30 provided with an adjustable
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Fig. 2.—Circuit of the transmitiing portion of the remote control.

wave change or other functions of a
receiver can be controlled from a remote
point without the use of wiring.

In the arrangement shown in Figs. 1, 2
and 3, the remote control comprises in
effect a miniature modulated carrier-wave
radio transmitter, shown diagrammatically
in Fig. 2, which is battery-operated and
thus completely self-contained, and it can
be placed at any convenient remote point,
and a receiver, shown in Fig. 1, which picks
up signals from the transmitter and causes
the controls of the receiver, shown at the
top of Fig. 1, to be operated in accordance
with the nature of the signals from the
remoté point.

Motor-driven Controls

Referring to Fig 1, for the continuous
control of tuning and volume in a radio
receiver 5, the tuning control shaft 6 and
the volume control shaft 7 are connected
to reversible electric motors 8 and 9,
respectively energised through connections
10 from the radio receiver, and eontrolla.ble
in direction of operation through a reversing
circuit comprising a ground connection 11
and circuit leads 12 and 13.

The system is a.da.pted for controlling
the motors through circunits 12 and 13 by
energising suitable relays 14, 15, 16 and 17.
The latter are provided with contacts 18
for connecting the control leads 12 and 13
to earth, thereby causing operation of the
motors 8 and 9 in either direction as the
relays 14 and 15, and the relays 16 and 17
are selectively energxsed by suitable means,

shunt tuning condenser 31, whereby the
circuits are tuned to different modulation
or audio frequencies which are to be
utilised as the control frequencies for the
system. In the present example, these
control frequencies, which may be referred

5

LP
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Fig. 3.—A more sensitive arrangement for the
receiver.
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to as fl, f2, f3, f4, may be considered to be
below 1,000 cycles and to be spaced sub-
stantially 100 cycles apart.

Signals at the desired control frequencies
of the present example are supplied by
vibrators 33, 34, 35 and 36 (Fig. 2) located
in a portable remote control unit 37 and
are conveyed to the receiving system and to
the respective tuned rectifier circuits 20-23
on a carrier-wave generated by an oscillator
38 in the remote control unit, and demodu-
lated at the receiver by a demodulator 39.

Demodulator

The demodulator comprises a clrcult 40
tuned to the carrier-wave and coupled to
an antenna 41 for supplying the carrier-
wave, modulated at any one of the control
frequencies, to & detector 42. The latter
serves to demodulate the received signal
and is provided with an output circuit 43
which is broadly responsive to all of the
differing control frequencies.

In the present example, a valve detector
is utilised for greater sensitivity, and the
output circuit 43 is an output anode circuit
including two coupling coils 44 and 45 in
series, to which the control frequency
circuits 20-23 are coupled in pairs, gne
pair for each function to be controlled.
As shown, the output circuit of the de-
modulator 42 is coupled through the
winding 44 to the circuits 20 and 21 for the
rectifiers 25 and 26 by placing the winding
44, and the windings 30 for the circuits
referred to, on a common core, or other-
wise inductively coupling them to provide
a coupling transformer having two second-
ary windings and a common primary wind-
ing.
The modulator output circuit is a simple
untuned circuit mvolvmg & single coupling
coil for each pair of control frequencies,
and the transformer arrangement is greatly
simplified, since the tuned circuits for each
rectifier are inductively coupled or mounted
on the same core with a common coupling

coil.

The coil 45 is similarly coupled to the
circuits 22 and 23 for the rectifiers 27 and
28, Thus, the function of volume control

(Continued on noxt page)
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REMOTE CONTROL SYSTEMS
(Continued from previous page)

is responsive to signals received through
the circuits 20 and 21 from-the winding 44,
and the function of tuning control is
responsive to signals received through the
circuits 22 and 23 from the winding 45.
These circuits may be coupled to the
output circuit of the modulator in any other
suitable manner, or.additional circuits may
be coupled to the demodulator output
circuit 43, as shown, for example, in Fig. 3,
wherein the windi 30 for the tuned
circuits 20-23 are éach individually coupled
to separate primary windings 50-53 re-
spectively. . This provides an arrangement
whereby the circuits may be made more

and all of the receiving and transmitting
circuits may include inductances which
require very little space. Furthermore, the
valves used, such as the valve 42, and any
transmitting valves in the remote control
unit 37, may be of the so-called ““ acorn’’
type, although the consideration of size is
not of such great importance in the receiver.

Oscillator Details

Referring more particularly to Fig. 2,
the oscillator 38 comprises an oscillator
valve 60, which may be of the ‘““acorn”
type having an anode 61 coupled through
a coil 62 with a tuned high frequency eircuit
63, which is eonnected between ground or
- chassis 64 and an aerial 65. The circuit 63
is also coupled to the control grid 66, and
through the earth connections 64, and a

sensitive to the control frequencies, since
each of the primary windings may be

Fig. 4—A tuned-reed
remole control device.

battery 67 is connected to the cathode 68.
The oscillator is provided with the usual
grid condenser, and grid leak 69. N

Each of the vibrators 33-36 is provided
with a tunable electro-magnet, or operating
winding 70, across which is connected a
shunt condenser 71 for tuning this winding
to a pre-determined audio frequency, the
various vibrator tuned circuits differing one

Y

tuned to the same frequency as the second-
ary winding to which it is coupled, by means
of a shunt condenser 54.

Relay Control )

Furthermore, as shown in Fig. 3, the
rectifier for each pair of circuits, such as the
circuits 20 and 21 and the circuits 22 and
23, may be provided with a common
cathode 55 and separate anodes 56 and 57
for each of the associated circuits, to control
relays 58 and 59 for the same or different
functions, as in Fig. 1. For example, the
relays 58 may control the power supply for
the peceiving system, whereby it is turned
on and off from a remote point, as indicated,
while the relay 59 may control the wave-
band change for two differing wave bands, o -
ag indicated. from the other in frequency. For example,

Either rectifier circuit and transformer the vibrators shown may be tuned for
arrangement, as shown in Figs. 1 and 3, response at 500, 600, 700 and 800 cycles.
or & combination of both types, may be The windings are energised from the
utilised in certain control systems, the battery 67, one lead 72 being connected to
circuit of Fig. 3 having the advantage, in the battery and to the coils 70 in parallel,
addition to that hereinbefore noted, that Wwhile the remainder of the battery circuit
it is slightly more sensitive, that the use of for each coil is completed through ground
a_single rectifier of the double anode type 64 and a push-button switch to the vibrator
simplifies the cireuit and permits a rectifier, contact. In the present cxample, one
for example, of the copper oxide type, to switch is provided for each vibrator a8
be used, thus obviating the necessity for indicated at 73, 74, 756 and 76 having
connéction with the receiving system for contacts 77’connect(_ed with the vibrator
supplying cathode heating current. contacts - 78." The vibrator armatures are

}i‘he cattier frequency utilised is such that indicated at 79 and are connected with their
it does not interfere with radio reception respective coils, . .
and, therefore, may be of an order such  The switches are also provided with an
that it falls outside the audio frequency, additional contact 80, through which the
radio frequency and intermediate frequency filament 68 is energised to cause simul-
ranges normally employed in receiving taneous operation of the oscillator with a
systems. For example, it may be of the selected vibrator.
order of 20 ke. However, preferably it may
include ultra-high frequency waves of the
order of 300 mec/s, or 1 metre, or even
higher in frequency, in order that the
carrier wave may not penetrate to any
distance, and may be about the same in
this respect as acoustic waves, thereby
permitting operation of this type of remote .
control system to be practical for ordinary
houses, or apartments, where interference
must be maintained at a minimum. The
use of the higher frequency carrier has the
further advantage that the aerial 41 may
be ‘small, and may consist of a short rod,

Fig. 5.—Details of a
push - bution  reed -
operaling device.

Vibrators

The circuit is 8o arranged that the anode
current for the oscillator is derived from
the tuned eircuits of the vibrators by the
connection of the oscillator filament, and
the low potential ends of the vibrator coils
to earth through the battery 67, while the
vibrator armatures are provided with
contacts 82 connected in parallel with a
supply circuit 83 for the oscillator anode,
which is connected through a high' fre-
quency choke coil 84 with the oscillator
anode circuit 85.- The anode circuit is

provided with a suitable by-pass condenser
82 to ground.

The contacts 82 are arranged to be
engaged by the vibrator armature contacts
when moved in the forward position under
the impulse of the exciting current from
the battery and serve to connect the coil
circuit of the vibrator then in operation
with the anode circuit, to apply the voltage
across the circuit to the anode circuit, thus
eliminating the necessity for providing a
separate plate supply battery in the remote
control unit, and permitting the said unit
tQ be made relatively small in size.

With the new low filament voltage
valves available, the battery 67 may
comprise a single dry cell of small size,
since the vibrator and oscillator are placed
in operation only when tuning and the
power requirements are low.

An Alternative System

It is also possible to devise a simple and
less expensive wireless remote control
system which needs no batteries, or other
external source of power for its operation.
Such an arrangement is shown in Figs.
4, 5 and 6, in which both the transmitter
and receiver of the remote control are
provided with tuned reeds that vibrate in
strong magnetic fields.

Referring to Figs. 4, 5 and 6, a number
of tuned vibratory reeds 5 and 6 are
provided in a remote control unit 7, and a
corresponding number of tuned vibratory
reeds 8 and 9 are provided at the receiving
portion of the system. The reeds & and 8
are tuned to vibrate at the same frequency
f,, while the reeds 6 and 9 are tuned to
vibrate a a second frequency f;. Any
suitable number of pairs of reeds may be
provided to operate at differing frequencies
in the audio frequency range, as required
to control a given number of functions of
the receiver.

The reeds 5 and 6 are fixed at one end
10 to vibrate between the poles 11 of
permanent magnets 12. The reeds are
provided with pick-up coils 13 and 14
associated with the poles of the electro-
magnets, which receive a voltage when the
reeds are caused to vibrate between the
poles 11. The coils are connected in parallel
across an output circuit 15 which terminates
in a radiator or loop antenne 16.

The reeds are caused to vibrate by being
plucked at the free ends and this action
may be arranged for push-button control,
as shown in Fig. 5, wherein the end of the
reed 5 is positioned to be engaged by a .

(Continued on opposite page)
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finger 17 carrvied by a push-rod 18 connected
‘with a push button 19. The push button 19
is depressed against the action of & spring
20 and causes the finger 17 to pluck or
snap the end of the reed, causing it to
vibrate at the predetermined frequency to
which it is tuned. Voltage fluctuations at
that frequency occur in tRe associated
pick-up coil 13 or 14, and are applied to the
radiator or loop 16.

The cnergy radiated from the loop 16 is
picked up at the recciving point a short
distance away, by a receiving loop 25 and
is amplified through an amplifier 26
connected with the loop through a suitable
coupling means such as a transformer 27.
The output circuit 28 of the amplifier is
connected with the operating coils 29 and
30 of relay devices indicated at 31 and 32,
in which the vibratory reeds 8 and 9 are the
armature elements. Suitable contact
elements 33 and 34 are arranged to be
closed with the reeds and actuated by
control circuits 35 and 36 in any suitable
radio tuning or other control system as
indicated generally at 37.

Additional Reeds

While two tuned reeds are shown in the
transmitting devices or remote control
unit, and a corresponding number in the
receiving portion of the system, as pre-
viously referred to, additional reeds may
be provided at the transmitting and
receiving portion of the system, one for
each desired function to be controlled.

Loblems

20

S ———

Fe

|-eam— ey

PROBLEM No. 4I12

MAJ OR had a battery receiver which gave
splendid quality and he thought it
would be a good idea to make some gramo-
phone records of broadcasts picked up on the

' receiver, He therefore connected a standard
gramophone pick-up to two terminals and
fitted a two-pole change-over switch to change
loudspeaker to pick-up and when he had
found a good signal he made a test record by
switching over to the pick-up, placing a new
steel needle in it and placing an aluminium
blank on the turntable. He made a tracking
device to obtain the correct spiral trace on the
blank. When he tried to replay the disc he
found, however, that he could only hear an
unintelligible noise, although the signals in
the speaker were perfectly clear and undis-
torted. What was wrong ? Three books will
be awarded for the first three correct solutions
opened. Entries must be addressed to The

ditor, PRACTICAL WIRELESS, George Newnes,
Ltd., Tower House, Southampton Street,

- 8trand, London, W.C.2, Envelopes must be
marked Problem No. 412 in the top left-hand
corner and must be posted to reach this office
not later than the first post on Monday,
September 16th, 1940,

Solution to Problem No. 411
Although Jenking appreciated the fact that the
pentode had_ different working characteristics and
accordingly changed the bias circuit, he overlooked
the fact t{at the load required by a pentode differs
from that of a triode and he thus omitted to modify
his output circuit., Thus the mismatching of his

speaker accounted for the distortion and poor output.-

The following three readers successfully solved
Problem No. 410 and books have accordingly been
forwarded to them: V. Colwell, 1, Crown Cottage,
" Cannot, Coleford, Glos. ; D. 8. Price, 30, Nelson Road,
Bournemouth ; E.Irons,82, Dunkeld Road, Dagenham,
Essex.
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ENCYCLOPZAEDIA

By F. J. CAMM
{Editor of ** Practical Wireless™)
Wireless Construction, Terms, and Definitions
explained and illustrated in concise, clear
language.
7/6 From all Booksellers, or by post 8/« from

George Newnes, Ltd., Tower House, South~
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From the foregoing description, it will
be seen that, when a button 19 is pressed

at the remote control point, one of the .

reeds is forced from its position of equili-
brium and, upon being released, vibrates
at its nataral frequency f, or f,. The
vibration of the reed induces a voltage in
the pick-up coil 13 or 14 which causes a
current to flow through the transmitting
radiator or loop 16 at the frequency of the
reed which has been actuated.

The signal f; or f; is picked up by the
receiving loop 25, and is preferably am-
plified substantially 60 db, and being applied
to the relay devices in parallel, the fre-
quency responds thereto without the
necessity for filter cireuits or selector
switch -means.  This causes a control
circuit to be cnergised or de-energised,
depending upon elements 33 and 34.

25
FLEXIBLE CHASSIS SUPPORTS
VEN with modern valves, microphony is
sometimes experienced due to feed-back
from the speaker, or to vibration of the
condenser vanes. For that reason it invari-
ably pays to mount the receiver chassis
on flexible bushes. One simple method is to
make four fairly large holes in the chassis
and fit rubber grommets in these. Long
mounting screws are passed through the
grommets, and then through short lengths
of rubber tubes or pieces of sponge
rubber, dnd into the base of the cabinet.
Another method is to fit a disc of
sponge rubber on each side of the
chassis and pass a screw through this; in
that case the hole in the chassis must be
big enough completely to clear the shank
of the screw.

Net ampton Street, Strand, London, W.C.2,

. . . and when I say thousands, I do not exaggerate,
as I can produce well over 10,000 unsolicited testi-
monials from grateful students who,
through our Postal Training, have
achieved their life’s ambition.

During the last war many people
learned how to write short stories,
ete. ; to-day a number of them are
world-famed authors,

By becoming efficient in your
vocation you can give the best
service to your country and to
yourself, The more you increase
your earning power the better it is
for the country and for yourself
personally.

War or no war, earning power
always brings its possessor to the
front. It is no use waiting for
better times. The ideal opportunity
never arrives, We have to make
the best of existing conditions,

YOU WANT HELP

1 HAVE HELPED THOUSANDS OF OTHERS

LET ME BE YOUR
FATHER

IN DIFFICULT TIMES LIKE

THESE FATHERLY ADVICE
AND GUIDANCE IS
REAL HELP

Therefore, delay is useless; it Is
worse, it is harmful.

If it 18 your desire to make progress and
cstablish yourself in a good career, write to
us for free particulars on any
subject which interests you, or if
your career is undecided, write
and tell us of your likes and dis-
likes, and we will give you practical
advice as to the possibilities of a
vocation and how to succeed in
it. You will be undér no obli-
gation whatever. It is our pleasure
to help. We never take students
for courses unless we feel satisfled
they are suitable. Do not forget
that success is not the prerogative
of the brilliant. Our experience
of over thirty years proves that
the will to succeed achieves more
than  out-

standing

brilliancy.

Advortiing sex Bates Mam agem
Vi an e ant
\gricalfurs

DO ANY OF THESE SUBJECTS INTEREST YOU?

Mining, Electrical Engineering
=ohr Engineering

otor Trade )
Municipal and h(l!:mty Engiveers

Met
mnin:.’ﬁl subjects

If you do not see your own requirements above, wrile to us on any subject,

M1 Fire B,
Applied Meohanics Yaval Architeo
rmy Certiticates, Novel Writing
Auctioneers and Estate Agents 'attern Making
gvhtlon Esgineering Writing
Special Course
Blue Prints ho:?hn. College of
Botlers Press Tool Work
Book-keeping, Accountancy and Prodaotion '
Modern Business Methods Pumps and Pumping Machinery
Babie S fantith fadio Servics Egineering
el ce i
lding, ~ Archii and  Cletk Making and Maintenance
of Works ] Salesmanship, 1LS.M.A.
Cambridge Benior Bchoo! Certificate B: tion
Civil Engineering 1 Attendance Officer
Civil Serviee Sec: Exams,
Il Commercial Subjects Sheet Metal Work
Commercial Art Shipbuil
te and 8t Shorthand (Pitman’s)
l)rluhtamnslﬂ. All branches ghort Siory Writing
gi Speaking in Puplio
d . examinations Structural i
General Education Suarveying
&.P.0. Eng, Dept. Teachers of Handioraits '
Heating and Ventilating Telephoty and Telegrapby .
Ind Television .
Institute of Housing Transport Inst, Exams. ’
o Viewers, Geugers, Inspeotors J
Mathe Weights and Measures Inspector
We
Hatricalation Wireleas Telegraphy and Telephony

Works Managers
Full particulars free,

STUDY AT HOME IN
YOUR SPARE TIME

IF YOU ATTEND TO THIS NOW IT MAY MAKE
A WONDERFUL DIFFERENCE TO YOUR FUTURE

COUPON—°Y; 1

JOURNALISM

Short Story, Novel and Play Writing

There is money and pleasure in Journalism and in
Story Writing. No apprenti ip, no i no
examinations, no outht necessary. Writing _for
newspapers, novels or pictures, is not a gift; it is
a science that can be acquired by diligent applica-
tion and proper guidance. It is the most fascinating
way of making pastime profitable. Trained ability
only is required, we do the traini y post, Let us
tell you about it.

Department of Literature No. 104
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TO DEPT, 164, THE BENNETIT
COLLEGE L7TD., SHEFFIELD.
Please send me (free of charge) -
Particulars of .......... Y(Cross out line which
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Comment, Chat and Criticism

Outline of Musical History-12

EFORE we arrive at the greatest of
all, the geniuses of the nineteenth
century, and the -only one besides

J. 8. Bach who might, but doesn’t, success-
fully challenge Beethoven’s occupation of
Mount Olympus, we must discuss that very
challenging and arresting figure, Johannes
Brahms, who was born at Hamburg in 1833.
Brahms is the one great “ classicist’’
which this incurably romantic century
threw up. He followed straight down the
pathway opened up by Beethoven, and the
saying that ¢ Brahms began where
‘Beethoven left off  is not inappropriate if
we bear in mind that the great man of
Bonn had blazed the trail and done most
of the pioneer work required by a man of
Brahms’s temperament. Incidentally, this
saying came from the amazing resemblance
and similarity in character between the
themes of the finales of Brahmse’s first and
Beethoven’s last—ninth—symphonies; a
similarity too striking to afford it any chance
of getting by unnoticed ! .
Brahms probably led the meost “ un-
eventful” life of any great artist. A
biographer, looks in vain for the excitements
and the adventures which usually fill so
many pages in a famous musician’s story.
Brahms’s story is the simplest in the
world to tell: hard work. Little else filled
it, except the usual run of concert-giving,
teaching and condneting various societies’
orchestras and choirs. .
Tta chief landmark is probably an in-
troduction he obtained to Joachim, the
famous violinist, in 1853. Joachim gave
the young master letters to Lisat and
Schumann. On the strength of his Scherzo,
Op. 4, Liszt adopted Brahms as an adherent
of the, then, most advanced school of
musical thought, . whilst Schumann’s
admiration and prophecies for his future
brought him in touch with the famous
publisher Hartel. He also wrete a memor-
able article on him in his magazine, “ Neue
Zeitschrift fiir Musik”; an_ article which
gave each new one of Brahms’s compositions
the fiercest publicity upon publication, and
eaused them to be discussed and sought as
widely as any music then being produced.
The first ptano concerto, in P minor, was
received with a storm of abuse and opposi-
tion beeause of its uncompromising nature,
and the absence of all those endearing
features and qualities that go to make the
comncertos of Mozart and Beethoven 8o uni-
versally beloved. Biahms himself played it.

Associations with Vienna
He was attracted to Vienna by his ever-
increasing interest in Hungarian folk music.
His masterly employment of it, in his
Hungarian Dances and ether works, is
only - by Liszt. Helived in Vienna
from 1861 until his death in 1897. He lies
close to Becthoven and Schubert.
Not only is Brahms the last of the great
German symphonists, but the last of that
reat dynasty of German composers which
%or over two hundred years reigned over
music in undisputed sovereignty. With the
exgeption of some masterpieces by Richard
Strauss, the last of which appeared over
twenty years ago, Germany hLas sunk to the
lowest depths ; such depths, in fact, that it
is difficult to believe that any good music
ever came out of the land. It shows no
gradual eclipse or falling off as marked its
rise ; it just ended. The reasons for this
phenomenon are obviously beyond the scope

of this article. But the rise to power, this
century, of those forces that we are now
fighting must rank as one of the most
potent.

Like Beethoven, whom he resembles at
many points, Brahms took most of music’s
world for his field and exploitation : opera:
seems about the only one in which he was

Our Music Critic, Maurice
Reeve, Reviews the Works
of Brahms

not interested. His whole output, however,
was nothing like so huge as Beethoven’s,
and he was past middle age before he
essayed on the firat of his four symphonies ;
sixty years after Beethoven wrote his last.
Seeing that those years may be said to
have been among the most revolutionary in
all music, embracing the * Symphonie
Fantastique’’ and * Tristan und Isolde,”’
Brahms’s work shows little, if any, advance
in thought or idea beyond that of his mighty
prototype. That it was highly original, and
stamped with its composer’s personality,
canmot be gainsaid. But it has often been
repeated by those who are opposed to the
school that wants to place Brahms at the
kead of all composers—and I think with
justness and accuracy—that the almost
total absence of new ideas in his works, and
his willingness to walk down the tracks
that others had beaten out, instead of
opening up new ones for himself, must
compel him to take a place rather below,
than on top of, Mount Olympus.

But that he remains one of the world’s
foremost musical geniuses, and that he has
contributed to music an imperishable store
of rich and lovely work, is his title to ever-
lasting fame.

Chamber Music

In spite of his magnificent symphonies,
and such works as the Requiem and Song
of Destiny—chorus with orchestra—it is
in cHamber music that Brahms has scored
his greatest triumphs. Here he may be
said to be Beethoven’s equal, and in those
examples which call in the co-operation
of a piano, his superior—not forgetting the
Archduke Trio. They achieve the per-
fection of balance and poise between the
various instruments, and huge, almost
orchestral, effécts are obtained in their
big moments which, however, never offend
by going beyond the limits set by the
type of music. Some of his loveliest
melodies, too, are in these works; and
here again he proves his genius for writing
this type of music by imparting into them
certain qualities—chamber qualities, if 1
may be permitted to coin a phrase—
which cause one % believe that they
have found their true .destiny by coming
to rest in these works, and that they
would not have shown up to anything like
the same advantage m any others.

Concertos

The second piano concerto, in B flat,
is a marvellous work, and can easily claim
to be the longest and most difficult of all
concertos. Its four movements are packed
with lovely melodies and rhythms of a folk
nature, and the second—the only obe not
in the tonic key—was added afterwards

s

as some relief was deemed necessary.
Some critics, including the writer, consider
it the best. : '

Both Brahms’s two other concertos are
also grand works, lofty in inspiration and
brilliant in execution. One is for violin
and the other for violin and ’cello—the
only one of its kind. Had Beethoven
not' writéen his for the violin, then Brahms
would have stood without a peer. But,
magnificent and imperishable as it is, it is
too much influenced by the shades of Bonn,
as is so much of Brahms’s work. Strikingly
original as the content is of all Brahms's
music, it bears too great a similarity in plan
and design to its forerunners. Brahms
reached his musical maturity at a very
early age—witness the piano quintet in F
minor—and consequently found very little
left to say afterwards. It has been said,
and not unjustly, that were the quintet to
be labelled in the catalogue of Brahms’s
works as Op. 136 instead of Op. 36, no one
could detect its chronological misplace-
ment.

As a Song Writer

Brahms wrote wonderful songs, many of
which are worthy to rank beside the best of
Schumann and Schubert. The overtures,
“ Tragic” and “ An Academic Festival,”
and such works as the Variations on a Theme
by Haydn, are justly famous and univer-
sally played.

The piano works are a curious contri-
bution to the literature of the instrument.
They consist for the most part of collee-
tions of short pieces—Intermezzos, Capric-
cios, ete.—which are chippings
off the main granite slab. Although
“some Brahms™ is expected on most
recital programmes, none of them ecome
within the category of beloved pieces, like
so much of Chopin and Schumann. He
seldom * lets himself go” or lets his fancy
wander. He could no more have written

"the “ butterfly”’ study or the Berceuse
than jump the moon.

The big-scale works are two early sonatas,
two magnificent and gigantic sets of varia-
tions on themes by Paganini and Handel-—
the latter with a monumental fague ; and
two sets of exquisite “ Liebesleider Waltzes,”
in which the stern master waxes lyrical in
ag tnem' the Chopin vein as he probably ever
got.

Brahme’s music is amongst the sternest
and most formidable ever written; as
difficult to perform as it is to listen to.
It is extremely polyphonic and lacks the
graces ornaments of some other
masters. 'The cross rhythm in which he
frequently indulges, together with some
rather unyielding harmonic and melodic
characteristies, makes it puzzling and for.
bidding for many to whom * the fifth”’
i8 ““ a thing of beauty *’ and “ a joy for ever.”

Brahms Night at the Proms.

But that he is very high up in the hier-
archy is recognized even by t whom he
fails to sweep off their feet. And a Brahms
Night at the Proms.—especially with the
violin or the piano concertos
filling the bill—draws an enormous house,
To the highbrow musician his name isg
sacred, and many do not hesitate to style
him the greatest of all symphonists. But
to those who look to musio to tug at their
heartstrings, then Mr. Brahfns will seldom
satisfy them.
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Push-button Control

T least two adjustments are usually
necessary to set any one push-
button to a particular transmitter

in the pre-tuned circuit type of receiver.
The input and oscillator circuits of the
mixer have to be tuned so that the former
circuit is in resonance with the signal it is
desired to receive, and the latter circuit
adjusted to a frequency such that the LF,

signal will have the appropriate frequency,

and separate trimmers are usually provided
for making these adjustments.

It would obviously be convenient if the
two adjustments conld be ganged together
g0 that only one adjustment is necessary,
and in a design recently published by the
Radio Corporation of America this has
been done.

The tuning unit is shown in Figs. 1 and
2, Tt eonsists of the input circuit inductance
1 and the oscillator inductance 4 wound
upon a common former 14, and tuned by
means of the movable iron cores 3 and 14
réspectively. These cores are adjusted by
the same adjusting screw 11, which, is
secured to or moulded into the end of one
of the cores and extends axially therefrom
as shown and the other core is joined with
the first core in axially spaced relation
thereto, by an insulating body or core
element 12, which is moulded between the
main core clements. This insulating mem-
ber may be constructed of moulded in-
sulating material, and the core elements
may be of moulded magnetite material,
whereby both the cores and the insulating
member may be moulded preferably in one
cylindrical body, as shown, and all being
substantiaily the same diameter to slide
freely in the coil former 14.

Iron Cores _

In the preferred embodiment shown, the
two iron cores 3 and 5 are substantially
in. long, separated by the insulating mem-
ber 12 which is substantially %in. long.
The iron cores are shown in their extreme
withdrawn position from coils 1 and 4,
with which they are associated respectively.
The coils may consist of 80 turns of No. 36
enamel-covered wire. This arrangement
and design provides for tuning in the broad-
cast band with the maximum possible
tuning variation range.

The inductances 1 and 4are provided with
fixed shunt capacities to determine their
tuning ranges. The oscillator inductance 4
is' shunted by the capacities 6 and 7 in
series in order to avoid the necessity for
tapping the inductance, the common point
of the capacities being earthed and the ends
of the inductance 4 being connected to the
control grid and auxiliary anode of the
mixer according to the well-known Colpitts
circuit.

In order to gang the input and oscillator
circuits, the latter is shunted by an adjust-
able inductance 9, which may conveniently
be wound on the common former 14 at the
end adjacent to the oscillator inductance 4,
and provided with an iron core 10 adjustable
by means of the adjusting screw 13,

Tracking Curve

Agsuming a pre-determined frequency
difference between the two circuits, such as
400 ke. for example, as a desired inter-
mediate frequency, the windings are tuned
initially to this frequency difference at
1,400 ke., for the oscillator and 1,000 ke.
for the signal input circuit, as indicated in

A Simplified Adjustment for
Pre-tuned Push-button

Receivers

Fig. 3 at the points A and B respectively,
on the curves C and D, which indicate the
ideal traeking of the cscillator at C with the
signal input circuit at D in tuning over the
range of from 100 to 1,000 ke. These curves
are plotted between frequency and relative

Figs. | and 2.—Section of complete tuner unit
and details of the iron cores.

inductance change. It will be noted that
substantially a constant frequency differ-
ence of 400 ke. is maintained throughout the
range.

The ideal tracking curve C for. the

curve C. The use of a greater diameter coil
of the same length as the input inductance
causes the oscillator tuning curve to he
slightly too high hetween the two line-up
points at the low and high frequency ends
of. the tuning range, while the use of the
shunt coil tends to make the oscillator
tuning curve tco low between the two
line-up points, althongh in either,; case the
line-up may be kept within practical limits
of satisfactory operation. The curves T
and F are drawn with the departure from
the ideal curve somewhat exaggerated in
order to show the tendency of the change
more clearly.

In providing the method for tracking as
shown in the anit of Fig. 3, the oscillator
inductance 4 is wound on a sleeve 19
placed between it and the coil former, and
the tracking or shant inductance 9 is also
provided. The tracking ecurve fo1 (he
oscillator assames a form somewhat as
shown at G in Fig. 4, and more closely
approximates the ideal curve C by crossing
this curve, so that the departure thercfrom
is only slightly higher over a certain portion
of the tuning range, and only slightly
lower over the remaining portion of the
tuning range, than the desired frequency
characteristic C.

Shunt-tracking Coil

The shunt-tracking coil 9 for the oscillator
is made relatively high in inductance value
with respect to the main oscillator tuning
inductance, and the lowering of the overall
inductance of the eircuit is compensated hy
the shunt capacitance irf each circuit.

The shunt inductance 9 may be of the
multi-layer type, as indicated, and since it
is connected in parallel with the inductance
winding 4 it may be placed adjacent
thereto. The casing 17 for the unit is of
metal and is provided with a central shicld
ring 18 surround-
ing the coil former
14 between the
windings 1 and 4
to prevent radia-
tion of oscillations
from the oscillator
section of the tube
through the signal
input circuit to the
aerial circuit.

The capacitics 6,
7 and 8, and also
if desired the
oscillator grid
capacity 2. may

RELATIVE INDUCTANCE
Fig. 3.—Tracking curves of the

oscillator is approximated in the response
curve E, which indicates the result obtained
when a shunt trimmer inductance 9 is
employed in conjunction with the main
oscillator winding 4 in the arrangement
shown in Fig. 2.

' If the oscillator inductance 4 is spaced
from its core, by reducing the core diameter
or by winding the inductance 4 on a slightly
greater diameter than the signal input
winding 1, as indicated in the modification
shown in Fig. 3, the rate of change of in-
ductance of the oscillator will be less than
that of the input circuit, and the response
curve F of Fig. 4 will result. The curves
E and F fall on opposite sides of the ideal

also be included
in the tuning unit
as indicated in Fig.
2, so that both the
oscillator and input circuits are included
substantially wholly within the shield
casing.

The common tubular coil former 14 may
be secured to insulating end plates 15 by end
plugs 16 tapped axially to previde bearings
for the adjusting serews 11 and 13.

PRACTICAL WIRELESS
SERVICE MANUAL

By F.J. CAMM,

From all Booksellers &/~ net, or by post 6/6 d'reet
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The Bditor does not necessarily agree with the opinions expressed by his
correspondents. All letters l(nust be accoppanied by the name and address
not

ly for publication).

Charging Accumulators from
' D.C. Mains

IR,—I regret to observe that it has
become mnecessary for PracTICAL
WIRELESS to cease weekly publication,
but shall continue to be a subscriber to
the monthly edition.

As to the article in the July 27th issue
descriptive of trickle charging from D.C.
mains, I enclose a sketch which I have pre-
pared from an article in last January’s
issue of the 7. & R. Bulletin, which may
interest other readers. The object of this
arrangement is to enable accumulators to
be charged in serics with the ordinary
house lighting system, and accordingly to
obtain charging free of all expense.

If the consumption of all the lamps
usually in use is in excess of the charging
rate, then a three-pin socket must be
inserted in such part of the lighting circuit
as will pass the requisite current only.

As an ordinary 60-watt lamp at 240 volts
will pass a current of a quarter amp., it
will usually be necessary for the socket to
be inserted in a portion of the lighting
system which has two such lamps in general
use,

The advantage of the three-pin plug is
that it must always be inserted in the same
way to maintain polarity, and a similar
plug with its two pins shorted can be
inserted to complete the lighting system
when charging is not required.—J. H.
Covrrins (Ystrad, Rhondda).

Appreciations of Our
Monthly Issue

IR,—With reference to your new
monthly issue, I am very pleased to
say that I enjoy it more than the weekly
edition, as at the present moment work
occupies too much of one’s time to enable
a proper digest of weekly issues. [However,
the reading can now be more conveniently
spread over a month.

Although I am new to PracTtiCAL
WirELESs I have never read a radio paper
which gets you in its grip so much.—
Jouax BrIDGES (Gateshead).

IR,—As an amateur I sincerely hope
that the paper will not cease. The
first monthly issue is 0.K., and means at
least a continuance. of that enjoyment
gained in geading the weekly issues. In-
crease the price if you like, but do not
diminish the grand contents of the
magazine.—F. M. (Newport, Mon.).

Simplest S.W. One-valver

IR,—I have been reading PracTicaL
WirELESS for a year now, and would
like to congratulate you on such an informa-
tive paper. I built my first receiver last
March—your ** Simplest S.W. One-valver”’
and have been operating it from that date.
I have made one addition to the set,
however, and that is a .0001 mfd. -aerial-
geries condenser. I found it essential for
the 16, 19 and 25 metre bands, as my aerial,
although frec from interference, is too long
for #hort-wave working.

I connccted the receiver to the pick-up
of a commercial 5v. superhet, via a 5: 1
L.F. transformer. I also fitted the band-
spread arrangement, and my log includes
the following stations (excluding enemy
stations) : WNBI, @ WCBX, WRUL,
WGEO, WGEA, SP19, SPT, SBP,
SBO, RW96, JZK, TAP, TAQ, YUA,
YUC, TPB7, TPC3, OIE, together with
Moydrum (Eire) and Berne (on the 49 m.
band ?). My working hours at the set are
usually only about 1} hours each evening
—between 9.30 and 11.0. So far, I
haven’t received any stations on the 13
metre band but I hope to give more atten-
tion there in the near future.—N. W.
BerrLwoop (Croydon).

“What is Impedance ?"”

IR,—There is a misapprehension in an
article on page 424 of your September
issue, where it is implied (in middle column)
that a condenser having an impedance of
5,000 ohms at the particular frequency
considered, in series with a resistance of
10,000 ohms, will constitute a total im-
pedance of 15,000 ohms. This is not so, as
the ohmic values must be added vectorially,
and the total impedance is a little over
11,000 ohms ; the current in this circuit will
lead the voltage by a phase angle between
26 and 27 degrees.—A. O. GRIFFITHS
(Wrexham).

Air Defence Cadet Corps

IR,—One of the most urgent needs to- _
day in the R.A.F. is for trained wire-
less aperators. The Air Defence Corps
organigation, sponsored by the Air League
of the British Empire, is making every
effort to help train cadets for signals
work before joining the Services.

Already many squadrons have the benefit
of prominent radio amateurs as instructors,
but nearly all squadrons are in urgent need
of morse keys, buz-
zers and head tele-

+ Aamns j———>  phones.
OocC " . |switch > The purpose of
Mains eter and — this letter is to agk
- fuses A whether any of
) . — your readers can
Diagram  showing Distribution box assist us in the task
method of charging of seeing that
accumulators from squadrons are sup-
D.C. mains, and —® plied with morse
referred to in the . equipment. The
letter from J. H. - strength of the
Collins. Flex lead's Shorting AD.C.C. organisa-

fo plug

Wave-change and Auto Bias

IR,—In the September issue of
.PracTicAl WIRELESS there appeared
an article by Mr. Frank Preston in which is
shown the circunit of a three-valve battery
set. The three-point wave-change switch,
when closed, will short-circuit the auto-
bias arrangement and, with the volume
control at maximum bias, would leave the
output pentode unbiased.

Some of your many readers may overlook
this and be disappointed.

With best wishes for your continued
success and an early return to the weekly
Practicar. A month is a long time to
wait ! —JorN B. LrEMING.

{How many other veaders mnoticed the
tncorrect  wave-change switch connections ?
This is just one of the many items which
should be watched when modifying or
adapting a standard circuit, The point is
referred o in the second article of the series
“ Problems of Amateur Receiver Design®’
on another page in this issue.—ED.)

Short-wave Work

IR,—I wish to express my appreciation
of your jourmal, espectally now that
yvou are publishing details of the more

"elaborate types of short-wave receiver.

As with most other experimenters it is in
this branch that I am most interested.

For the last two or three years I have
experimented in short-wave work, and at
first T used a lv. adaptor. 'This was eoupled
into a home-built 0-v-2 broadeast receiver.

I notice that your contributor Thermion
speaks about leaving out certain features so
as to save space, and I think this is a very
good idea.—W. J - Moroax (Ealing).

tion may be judged
Al g from the fact that
within 18 months
of its formation in 1938 200 squadrons
(representing 20,000 cadets) were enrolled.
Readers who have spare equipment to
donate are invited to send it direct to
Squadron Leader H. W. Woollett, London
Area Controller, A.D.C.C., Kinnaird House,
14, Pall Mall East, London, S.W.1, or to
the writer at the address given below.—
JouN Crarricoars, Cadet F/Lt. (Signals
Officer, A.D.C.C.), 16, Ashridge Gardens,
Palmers Green, London, N.13.

Curing a Fault

SIR,—-—Referring to ¥. J. Grant’s letter

in the September issue, I should like
to state that I have come across a similar
occurrence, The set in question i8 & com-
mercial radiogram about seven years old.
It is of the S.G.-S.G.-Pen.-Rect. combina-
tion, employing three. 8 mfd. ““ can’’ con-
densers for smoothing. Two of these were
of the wet type, and one had been leaking.
When this had been replaced, and the
contacts cleaned, the set worked as well as
could be expected of a set of that age.—
L. Lers (Elton, Bury).

Correspondents Wanted

F. SALE, 29, Eastgate Street, Bury

. St. Edmunds, Suffolk, who iz 3

beginner, is desirous of getting in touch

with another reader interested in short-
wave work.

E. E. Melhuish, 245, London Road,
Miteham, Surrey, would like to correspond
with any young reader (16-21) residing in
Canada, or the US.A,
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RADIO CLUBS
& SOCIETIES

Club Reports should not exceed 200 words in length
and  should be received First Post each Monday
motning for publication in the following week’s issue.

ASHTON-UNDER-LYNE AND DISTRICT AMATEUR
RADIO SOCIETY
Headquarters : 17a, Oldham Road, Ashton-under-

2
Mostings : Wednesdays, 7.30 p.m. Sundays, 2.30

p.m.

: K. Gooding (G3PM), 7, Broaitbent Avenue,

Ashton-under-Lyne
AT the annual general meeting held on July 31st
the following officials were appointed: Presi-
dent, J, Partington (G5PX); Chairman, W, P.
Green; Treasurer, J. Cropper (G3BY); Secretary,
K. Gooding (G3PM); Asst. Secretary, W. Taylor;
Librarian, H. Hattersley; Morse Instructors, J.
Partington (G5PX), and C. Noke (G6DV). The
secretary reported that since the society’s Inaugura-
tion two years ago 75 names had passed through the
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records, and that the present membership was 33,

After considering the claims made by H.M. Forces,
and other work of National importance, the position
was considered very satisfactory. . Twenty-five mem-
bers and friends patronised the sooml evening ”’ held
at the clubroom on August 7th, when an eutertaining
programme of demonstrations of geal was provided,

2BK made the journey from Royton to demonstrate
his automatic * test-call”” relay, and many varied
opinions were expressed as to when we shall hear this
particular exhibit on the air again! Suitable music
was provided by members’ records and an &-record
auto-radiogram loaned by Mr. W. Taylor. A “racing”
record helped to swell the club funds later in the.
evening,

SLOUGH AND DISTRICT SHORT-WAVE CLUB
Hen. Sec. : K. A. Sly, 16, Buckland Avenue, Slough.
Meetings : Alternate Thursdays at 7.30 p.m.

T the last meeting of the above club held on

August 1st, 1940, the firat matter for attention

was the continuation of the hire of a meeting room ;
it was agreed that the flnancial position of the club
did not warrant continuing the hire of a room, and
it was decided that meetings should be held at
members’ houses for a time,

The meeting continued with a discussion and a
demonstration of G3XH’s portable receiver. The
evening was completed by a session of Morse practice,

Members who are unable to attend on Thursdays
are asked to communicate with G4MR, 16, Buckland
Avenue, Slough, telling him which evening would be
more suitable for them and we will try to arrange
meetings to suit the malonty of our members,

FULHAM RADIO SOGIETY

Headquarters : Beaufort House School, Lillie Road,
Fulham, \ W 6.
Hon See. : F. f. Jones, 52, Oakbury Road, London,

THls socnet\ has commenced its winter programme
at the above address.

A special beginners’ course has been arranged in
wireless and Morse telegraphy ; this may be of interest
to those contemplating entering the Services, New
members will be welcome and should pay us a visit,
or the secretary will be pleased to forward particulars.
Meetings are held on Monday and Wednesday, 7.30
pa. to 9.30 p.m.

A New Book

NEWNES SHORT-WAVE MANUAL

A Com Treatise on the Design, Oonstruo
tion lng]Opemtlon of all Short-wave Equipmen

Prlce 5/- or 5/6 by post

from_George Lid., Towey House,
Southampton Strast, Sirand, W.C.2,

MASTERADIO MALLORY
VIBRATORS

MOST constructors are now familiar

with the various types of vibratory
rectifiers and their general applications,
but from the inquiries we receive it would
appear that many readers have the im-
pression that it is only possible to obtain
a very restricted output. Those holding
such opinions would do well to read the
well-produced leaflets obtainable from
Masteradio, Ltd., and, if possible, examine
some of the exceptionally fine unites manu-
factured by that firm. The name Mallory
has too long been associated with vibrator
equipment to need any introduction from
us, but when it is combined with Masteradio,
who actually produce in this country quite
a wide range of units, excepting the vibrator
component, it will be appreciated that the
combined effort is one of some standing
backed by a service of unguestionable
efficiency.

One of the standard vibrapacks with valve
rectifier. .

It is not possible for us to give details of
all available types in these columns, there-
fore we must confine our remarks to the
more general and essential features. For
example, Masteradio Mallory Vibrators are
recognised for their superiority because of
their proven performance and outstanding
engineering designs. When it is realised
that four out of five American motor-car
radio receivers derive their H.T. power
from Mallory-made vibrators, it becomes
apparent that Mallory is and always has
been the leader in the vibrator field.

ELECTRADIX

Equipment and Gear
for . Service Training

KEYS, BUZZERS, SOUNDERS, RECORDERS, 'PHONES, INKERS, ALDIS MORSE LAMPS, HELIOS, eic.

TAPPER KEVYS for Morse Signal Transmission. Army
Service Silent Practice Keys. 8/~ T.X. Practice .Kev
\r -t on blac! d base, a good small key,

3/6. Long Bar Type Practme Key, T, X 2. with cranked
bar 5/6. Superioz- model B2,
th contact. a_ well-
ﬂmshed key on polished
wood base, 7/6. Operators’
P.F. plat.ed pivot bar_ and

rminals, mahogany base,

9/8. Type LV. Buperior ditto,

nlckel ;ﬂate

pivot bar and
fittings, lished base,
/8. Panel to fold up ﬂa.t 8/

ouble-acting Key, solid brass on heav.

/8. Three-colour light Rwitch Box with morse

oode 1g'na.ls

ey for
4/8. 8.G. Brown totally enclosed type. 42/-.
MORSE PRACTICE SET. 8pecial Du-
Key, Buzzer and Lamp for sound and visual, 10/~
10/~. Lecture Buzzers, 17/8.

exwi
avemeter Bugers,
Siemens Morse Line Transmitters, with key and brass-
cagsed Power Buzzer, 17/8. Hellogmpbs and tripods.

BUZZERS, small type, with cover, 1/6. Power Buz-
zers, with screw contact and adjustable armature,
2/6. Heavy Buzzers, in Bakelite case, 3/6.

TELEPHONES for all purposes. Signals,
Shelter and Office

L.R. SOLO PHONES., The extra receiver

for h or buzzer morse. Single Earpiece,
, metal hook loop, with cord 1/3.

Ditt;o D3 60 ohms, with cord. 1/6. W.E

chms, é}wéth cord, 2/-. 2,000 ohms Earplece, w1th

House,

METERS. Linesman’s Q & I & Galvos. Two ranges with
three terminals for circuit testing, 15/~ Horizontal
Silvertown Galvos, 7/6.

ELLIOTT TESTERS. Government Model 108, {in wood
case with 1. Moving Coil Ammeter and graded rheo-
stat, 37/8. 1 m/a 40,000 ohm Telephone Relays, 10/8.
FERRANTI 8 m/a TUNING MILLJ-
AMMFTERG. 3/8 only. DC Few low-

with mica panel and bracket. Neat and
compact, Great bargalin at 3/9.

R VEMENTS. Jewelled,
moving coil, P.M. for home-made
multi-mnge testers, 5/- DOSL. 1/

NEW LESDIX 2-AMP SAFETY

SWITCH FOR RADIO SETS, THERMO

AUTO-TRIP FRONT KNOB CONTROL|;

BACK OF PANEL FIXING. WORTH A
GUINEA, B5/6 ONLY.

7in, X-RAY VACUUM TUBES.
Government Hospital Surplus, Tips. dial
bulb. Big Electrodes Emission guaran-
teed. Cost £5. SALE 15/~ Callers.

NEW PANELS. Ebonite quarter-inch
Panels 24in. x 24in. for 8/6.

ALUMINIUM FOIL, difficult to get
now. New smooth sheets 12in. by 12in.,

SCR.EEN-ALL for lining Cabinets. anti-
interference screen, flexible, fireproof
thin asbestos faced aluminjum foil back
and front. Any length cut in 24in. width,
1/- per 2 square feet.

ARMY PORTABLE FIELD PHONES FOR LISTEN-
ING POSTS AND A.R.P. Wood or leather cased W.D.
Type. Service Field Phones are useful at the present
time. We bave battery call fitted morse keys, mike
and phone. Also magneto call speech only.

PHONE EXCHANGES. Plug type. 5 line and 20 line.
Wire and cables cheap.

Lamp Signal training is very Important.

FIELD SIGNAL LAMPS, ALDIS
HAND or TRIPOD. Trigger
Type £3 10s.

OZONIZERS for sweet air, for A.C.
mains, 15/-.

COMPASSES., W.D. MarchmgM mpass,
jewelled, course setter. etc. ahogany
case 31n x 3in. x1in., 10/-. W.D. Prismatic
Watch type, brass case, floating card-

foldlng prism, 85/-. Mariners ein Binnacle Boat Com-
pass, portable. gimbal bases, etc., 46/~. Kelvin Ship
Compass, pattern 14, liquid type, mahogany case, 10in. x

104in. % 7iin., 60/-. Plain lin, pocket
compass, 1/-.

TELESCOPES, Navy Gun, spotting,
25/-; Stick Periscopes, 3in.” mlrror od.

TESTERS. Vest Pocket Tester * Dix-
Mipanta’ Bakelite case, 2iin, by 3in.

Three ra.nges H
0-160 volts ; 0-300 volts. 19/6 only.
MORSE RECORDERS, Ex W.D, Standa.rd G.P.O
Paper Tape Inkers record morse e signals o a.tioally
Work direct on line or throufh relay on radlo. mahog-
any base drawer coptains ree

are ingood order, £7/0/0. Super
£8/0/0.

SOUNDERS. G.P,0. Standard
Type Sounders, massive brass con-
gtruction on mahogany base, 15/-.
Repeater Sounder with platinum
output contacts. 25/-.

BARGAINS IN BATTERY CHARGERS
Y NITNDAY ” Metal Rectifiers—8tesl Chassis
Model N/A 23, Radio Home Charger. To charge 2 volts

Mod.el ‘WA 162&6 Trickle Charger. To charge 8 volts,
Model V/B /1/ Car Charger. To charge 6 volts,1 amp.
uoczl/ N/B@/1}, Car Charger. To charge 8 volts. 1}
Mod uel '\11082'%.6. Car Charger. To charge 6 volts 2 amps.
Mod u’Z!/ N/D 12/1. H.M. Car Charger. To charge 12 volts
Mod eﬁ?ﬁ 12/52 N.K, Car Charger. To charge 12 volts,

am|
Model Np!sa 2, Doubler Meter Car Charger. To charge
volts and 12 volts, 2 a 85/-.
ALL ABOVE MODELS FOR 200'250 Volts A.C. Input.

A.C. MAINS MOTORS. Enclosed, self-

start on load A.C. repulslon 1/60' h.p.

with pu]ley Type , 1,500 revs., 18/6.

Ditto, 1/16 h.p., ., 3,500 tevs.. 27/6.

Induction 1/10hp 25«) revs., 85/~

1,425 revs., 49/-.

D .C. MAINS MOTORS. 1/40 b n, 110 v,
220 v., K.B. series, 1,750 revs, 5/=. i

Dltw 1140 h.p. GE.C., 230 v. se 000

r%vst 16/- Ditto, 1/12 h.p., Croydon 110 and 230 v.

shunt,

Sounder.

COME TO US FOR DYNAMOS, MOTORS, METERS, MIKES, TESTERS, RECORDING
GEAR, LABORATORY INSTRUMENTS, PROJECTORS AND SOUNDHEADS, ete.”

Stamped envelope must be enclosed for Sept. Bargain List *“N.

" or for replies to enquiries,

ELECTRADIX RADIOS

218, UPPER THAMES STREET, LONDON, E.CA.” Telephone !

Central 4611.
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An Aerial Couplmg Unit

A Useful Device whlch may be Built from Spare Parts.
Designed and Described by W. J. DELANEY

ANY listeners are using simple types

‘of receiver in which the aerial

circuit is of the simplest design, and
accordingly they are troubled with selec-
tivity difficulties. The usual advice to such
listeners is to use a wave-trap, but a
suitably designed unit of this type may have
other uses, giving it a much wider appeal,
and providing a very interesting source fog
a series of experiments. In the ordinary way
a wave-trap is merely a tuned circuit, that
is, a coil and condenser, and this is ineluded
between the aerial and a receiver which is
unselective. It may, however, also be

Fig. |.—The funda-

mental circuit of the

unit discussed on this
page.

connected in parallel with the receiver in
which case it acts in a slightly different man-
ner. If, however, the coil, instead of being
a simple winding, is provided with a series
of tapping points (Fig. 1), it offers alternative
methods of connection, and this then intro-
duces the variations in performance which
make it 8o useful. The unit illustrated on
this page has been made up on these lines,
and it will be found extremely effective
with almost any type of receiver—including
a superhet in which second-channel whistles
may be experienced.

Components Needed

The unit (Fig. 5) consists of a standard".0005
mfd. tuning condenser ; a standard 4-pin coil
holder; a two-terminal or two-socket
strip ; & small panel carrying four sockets,
and ‘a baseboard and panel. Almost all of
these items may be found in the spares
box, and there is no need for any special
reference to any but the socket strip. This
was made in the original design from a strip
of paxolin, and four standard Clix sockets.
This arrangement is better than- crocodile
clips and tappings brought out on the coil,
as it permits not only of quick changes in
connectlon but also gives a reliable and
noise-free contact not being subject to
vibration as are ordmary clips. The wiring
diagram is shown, from which it will be
- seen that the four terminals on the coil
holder are joined to the four sockets, the
tuning condenser being connected to two
of the coil-holder terminals, and the two-
terminal strip being provided with two
lengths of flex to which plugs are fitted.

Using the Unit

The theoretical circuits (Fig. 2) show some
of the many schemes which are possible with
this unit, others no doubt occurring to the
user after it has been put into uge. In the
simplest form the two plugs are inserted into
the sockets corresponding with the ends of
the coil, and if this is then of a standard
medium-wave broadcast type the circuit
will tune to the usual medium-wave stations.
The aerial should then be removed from your
receiver and connected to one of the input
terminals on the coupling unit, and the other
terminal should then be Jomed by means of

a short flex lead to the aerial tetminal of
your receiver. Now tune to a station which
you normally cannot hear very well owing
to a background from another station.
Ignore the interference for the time being,
When properly tuned in. using reaction if
it is necessary, carefully adjust the control
knob of the coupling unit. This must be
carried out slowly, and it will be found that
a point is reached where the interfering
station will suddenly disappear. A slight
adjustment on either side of this poirit will
also cause the wanted station to dis-
appear, and therefore the adjustment has
to bc carried out very carefully. Tt is
obvious that the coupling unit should tune
very sharply. otherwise the same trouble
will be experienced in a reverse direction,
that is, the trapping effect will be so broad
that not only the unwanted, but also the
wanted station will be cut out, or at least
seriously reduced in signal strength.

Rejector Circuit

To improve the sharpness of tuning,
therefore, the simple connections just
described are not always ideal, and there-
fore the coil in the unit should be wound with
fairly thin wire and it should be tapped so
that the aerial and also the receiver input
lead may be connected to provide an auto-
transformer effect. It is suggested that, to

?g# ]
s

provide a fair number of alternative effects,
the coil be tapped at one-fifth and two-
fifths of the distance from one end. This will
then provide a number of alternatives as
indicated in the diagrams. An alternative
method of connection is to add the unit in
parallel with the receiver, that is, with the
aerial and earth leads connected to the
receiver in the usual way, but with duplicate

- /"/ Seid

£ | iE 5

Fig. 4.—A suitable method of connecting the
unit to a single tuned aerial circiit to provide
band-pass tuning.

leads from aerial and earth terminals to
the two input sockets on the unit. Then
by modification of the position of the plugs
the same alternative schemes as already
described become possible, but the unit,
instead of cutting out unwanted stations
will cut out all stations except that to which
the unit and receiver are both tuned.
In practice this desirable effect may not be
fully achieved. As the normal tuning cir-
cuit accepts a fairly wide band of fre-
quencies (hence the interference), the
coupling unit coil will also act in a similar
manner, but the addition of a further
tuned circuit will give added selectivity -
which will result in some improvement.
Additional advantages may be gained, if

=

Fig. 2.—The circuits
shown bhere indicate
some of the various
possible  arrangements
obtainable.

the input circuit of the receiver is of the
simple type, by cutting out any serics
aerial condenser which may be fitted, and
then joining the coupling unit through a
small pre-set condenser, thereby intro-
ducing a band-pass circuit with what is
known as top-capacity coupling. Adjust-
ment of the condenser will govern the
(Continued on next page.)

. Coupling Coup/ing
\wnst unit

Fig. 3.—Acceptor and y : ;

; - Y o A —0 A
rejector wave - lrap
circuits are obtained Recerver =3/ Receiver
by connecting the unit . ]

as shown here. £ e

C
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AN AERIAL COUPLING UNIT
(Continued from previous page.)
selectivity, and, of course, with this arrange-
ment, the aerial is only joined to the
oouphng unit, and not to the aerial terminal
on the receiver. This arrangement is indi-
cated in Fig. 4.

Screening

., There 1s one essential point which
should be borne in mind when using a unit
of this type, and that is the question of
direct pick-up, either by the coil itself or by
the lead between it and the receiver. There-
fore, it should always be placed close up
against the receiver, but in such a position

I |
E1 FFixed
1 . vanes
=
Movingl O O
baries
o O
i / —
@), cbosmid @

Fig. 5.—This plan view of the unit reveals
the simplicity of construction and wiring.

that coupling does not exist between the
coil and any coils in the receiver, and if
possible it should be in a metal box, with the
case earthed. The lead to the receiver
should be as short as possible, and if any
trouble is experienced due to pick up by
the lead, it may be screened and the
screening earthed. This will result in some
Joss in signal strength, and therefore
should only be introduced when absolutely
necessary, and in any case the lead should
be as short as possible,
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Install an extra
speaker.

Your wife may be alone for a good part of the day—in
times like these loneliness is not good for her.
bring to her side while she works the cheery company of
radio entertainment ?

Why not

If your set is in the living-room—

and your wife spends a good deal of time in the kitchen—

she needs a Stentorian Extension Speaker.

its superbly

faithful reproduction of her favourite programmes wili
lighten many otherwise dreary hours. Ask your dealer for
a demonstration NOW.,

Cabinet models from 21/6 Chassis models from 19/3

THE PERFECT

I |

WHITELEY ELECTRICAL RADIO €O, LTD.,

Literature on application

Stentorian

EXTRA SPEAKER FOR ANY SET
MANSFIELD, NOTTS.

The
Sup

By Albert T. Witts, AM.LE.E. A reliable,
comprehensive and up-to-date guide to
the superheterodyne receiver, incorporating
all recent developments. It is particu.
larly useful for those intending to
radio hanics in the Services.
Fourth Edition. 182 pages. 4/6 net (by
post 5/-).

Order from a bookseller or direct from’
PITMAN, Parker 8t., Kingsway, Leoandea, W.C.2.

tero
el“le n eceivel'

A Dictionary of Metals
and Their Alloys
Edited by F. J. CAMM.

This book is a handy and straight-
{ forward compilation of salient and useful
: facts regardmg all the known metals, and
nearly all the known commercial alloys.
Chapters are also included on polwhmg,
metal spraying, mdprooﬁng, meltal colous-
ing, case-hardening and plating melals, as
well as numerous instructive tables.

The book costs bs., or by post Bs. 6d.,
and 8 obtainable Sfrom all booksellers or

the publisher
GEORGE NEWNES, LTD. (Book Dept.),

Tower House, Southampton Street,
London, W.C.2.

 mae—————————
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‘THE PRACTICAL
WIRELESS
ENCYCLOPZDIA

o By F. J. Camm

A complete guide, in alphabetical order, to
the construction, operatlon, repair and
rinciples of every type of wireless receiver.
rdudes definitions, explanations, formulae
and complete instructions on the making
and testing of various wireless components.

Hlustrations  include a. complete. series of
circuits for every type of modern receiver.

392 pages. Over 500 illustrations.
N[ uz:uB llen, 7/6 nd or by post 8/ grom George
Lt *

, Tower House, Southampton
) 0" on,

rodyne |

Specified for the ‘' 4-Valve
All-Dry Battery Receiver.”

smssnsmmun :

J.B. SQUARE PLANE DRIVE

A Tuning Dial of modern design, giving maximum
visibility to the scale which has very bold calibration.
Dual ratio type (8-1 and 100-1).

Type No, 2,152, - PRICE &16.

J.B. MIDGET BAR TYPE 2-GANG CONDENSER.

Rigid construction. Perfect Bearings. Compact.
PRICE 12k,
Catalogue *‘P’' on request.

'JACKSON BROS. (London) LTD.

72, ST. THOMAS STREET, LONDON, 8.E.1
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Repllesto Queries

Crystal Amplifier

‘] have purchased a erystal amplifier
and wish to know more of its working
principle and how to conneet for operation.
The unit has an adjustment over it and a
small horn loudspeaker is fitted on the base.
There are four terminals, two on each side,
Two are marked positive and negative,
8 volt, and two marked L.E. 4,000. If it
is possible a cireuit diagram would simplity
matters a great deal. 1 attach a rough
sketch of the device.”—D, H. (Moss Side,
Manchester).

HERE were two or three devices of

the type mentioned, all of which

consisted of a mechanical method of
amplifying the weak signals developed by
a crystal receiver. In effect, they consisted
of a reproducer, such as an ordinary
earpiece, to which was attached a small
microphone or other amplifying device,
and this fed the speaker. Onc special tvpe
had, in place of the earpiece and micro-
phone, a special reed movement arranged
in a similar manner. The terminals marked
positive and negative 6 volts are for
connection of a dry-cell or accumulator to
provide energising current for the micro-
phone circuit. The other terminals indicate
that the ’phone terminals of the crystal
receiver should be connected at that point,
the load provided being 4,000 ohms (similar
to a normal pair of headphones).

Accumulator Problems
‘1 have a new accumulator with indi-
cator which I understand is in perfect
order. But upon filling with new acid
the indicator goes to the full mark. Why
is this if the battery is not charged ? Should
the acid contain distilled water ; if so, in
what quantity ? *’—J. C. (Manchester, 21).
HERE are two points raised in your
query. Some types of accumulator
are sent out in a “‘ dry charged ” condition,
the addition of the correct acid stvrength
bringing them more or less into a charged
condition. This might account for your
problem. On the other hand, accumulator
acid consists of sulphuric acid which is
diluted with distilled water to a certain
specific gravity, the gravity reading gener-
ally being given on the label of the cell.
If you have purchased ordinary acid (not
diluted for accumulator-use) and have
poured this into the cell, it would account
for the needle rising to a fully-charged
position, as the needle is no doubt operated
by a hydrometer device which indicates
its position according to the gravity of the
solution. If, however, you have purchased
acid ready prepared for accumulators the
gravity should be approximately correct
and the first suggestion above would then
answer your problem.

LF. Transformer Connection

““1 have an LF. transformer for use in a
superhet. I know how to connect it in
general, but I am puzzled as to why the
leads from each end of each coil are of
different colours. From oneé coil the leads
are red and red-yellow, and from the other
brown and black. - Can you tell me which
eolour should go to each connection, and
‘also why it should make any difference
which end of each coil goes to anode or
grid, say ? Provided one coil is in the anode
and one In the following gﬂd cireuit I cannot
-see why it matters as to ° which way up’
each ocoil gees in its proper circuit.”’—
“T. D. C. (Shiplake).

.

OLOUR-CODING is now adopted by
many manufacturers, but there does

not appear to be any standardisation in
this country for LF. transformers. Tt
might be assumed in your case that red
indicates H.T. positive and black H.T.
negative (or G.B. or A.V.C., according to
the circuit used). In that case, of course,
red-yellow would be the anode connection
and brown the grid connection. The first
point, however. is to settle which is each
geparate coil. They must then be correctly
connected, that is, in phase. The trafis-
former consists, of course, of two coils,
arranged a certain distance apart and
they are wound in the same direction.
Consequently, to provide maximum coup-
ling they must be connected in the same

RULES

‘We wish to draw the reader’s attention to the
fact that t,he Querles Service 18 intended only
for the of probl or diffi

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 circuit diagrams of complete

{ multi-valve rocelve:sgr s
(2) Suggest alterations or modifications of
recelvers described in our

densers in series. This means, of course,
that double the usual capacity must be
chosen for cach condenser, and a special
insulated fitting would have to be used for
one of the condensers if the metal-case type
is obtained. Then, if one condenser breaks
down, the short-circuit will not damage
the valve,

Signal Strength Meter

‘“Is there any advantage in the ther-
mionic signal strength meter as compared
with the ordinagy ‘ R* meter ? 1 wish to
make one for my set but cannot deeide on
the best arrangement.””—L. R. (Kingston).

HE term “ R meter actually covers

all forms of signal strength indicator,
although very often it is only applied to
the ordinary current meter which is so
placed as to give an indication of carrier
strengths. - The thermionic meter would,
of course, be a more reliable arrangement
if placed so that it measured the incoming
H.F. currents, but it must be remembered
that most signal strength meters are not
capable of differentiating between the
carrier and a rectified signal. Consequently,
when receiving amateur transmissions the
percentage modulation will in some cases
give a false ‘“‘strength ” indication. Much
depends, however, on the system which is
adopted, as there are so many different
ways of including such a meter in the
circuit.

poraries.

(3) Suggest alterations or modifications to

commercial receivers.

(4) Answer queries over the telephone.

(5) Grant interviews to querists.

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

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

8end your queries to the Editor, PRACTICAL wmn.:u

George Newnes, Lid., Tower House, Southampton &

ﬂmd. London, W.C2. The Coupon must be onoloul
with every query.

“gsense.” That is, the high-potential ends
of each winding must be correctly placed
and you will find that this may be arrived
at by test. Take the red lead as H.T.
positive and then try the alternative posi-
tions of the brown and black leads. You
will find that in one position signals will
be weaker than in the other.

Short-circuit Protection
‘“I have had three or four difficulties
with mains units in which I have had to
replace a rectifying valve owing to the
smoothing condenser breaking down. 1
have increased the voltage test of the
condensers each time, but still this seems
to happen and now the valve has gone again.
On test I find the same trouble, an electro-
lytic which has developed a complete
internal short-eireuit. This seems an
expensive arrangement and I wonder if
there is not some way of overcoming it.
What should the working voltage of these
condensers be, compared with the reectifier
output ? Perhaps you ecan tell me how to
get rid of this trouble.”’—R. J. (Hendon).
YOU may have considered only the D.C.
output of the rectifier and chosen a
condenser rated for working at that voltage.
It is necessary, however, to consider the
superimposed A.C.
supply, which may add a large percentage
to the actual voltage. There is also the
question of a surge when the set is switched
on and off. Your condensers should there-
fore.be chosen with a working voltage at
least 50 per cent. greater than the D.C.
output of the valve and as a further
precaution we suggest you use two con-

ripple on the D.C.-

REPLIES IN BRIEF

The followtng lies to queries are given in
abbrevw mgmn rbecam of non-compliance
the pointraised is notof

mcml interest.

A. D. (Shrewsbury).
issue dated May 1l1th.
standard in this circuit. .

R. L. H. (Menston-in-Whartedale). We have no
blueprint or similar data, but think you would find
difficulty in obtaining a satisiactory circuit, with
speaker; in the space mentioned. All-dry valves
would be of assistance, but we may publish details
of a similar set at a later date. .

E. H. (Walthamstow). The usual cause of such a
trouble is a broken-down condenser, usually the one
on the mains side of the smoothing choke. Check
all by-pass condensers.

E. M. (Rotherham). We cannot give any of the
data you require as you do not mention any of the
current ratings. H.T. current must be known to work
out the voltage drop, and the heater current must
be known to work out the heater series resistors.

M. (Tenterden). We regret that the reference
number is not sufficient to enable the component to
be _identifled.

D. 8. P. (Bournemouth). It is not possible for us
to say for certain what the type is, and therefore it
would be desirable to write direct to the makers,
Messrs. Westinghouse, giving them full details of the
rectifier. They may be able then to identify it. You
should remember that there are a number of these
items on the market which have been dismantled from
commercial apparatus and which have been specially
designed and are not standarg.

8. (Gorton, M/c.). We have published an ampli-
ﬂer on the lines mentioned, but will deal with it again
at a later date.

A.J. (liferd). The addressis 77, City Road, London,
E.C., and "phone number is CLI 9875,

A C. 8. (Dartford). A substitute of similar char-

A layout was given in our
The wiring is, of course,

: acteristics should still permit the set to function satis-

factorily. Could you let us have further details regard-
mg pertormance

F. (Welwyn). Any standard set could be made
ué)l tto meorporate the valve. What is the main diffi-
¢

W. B, (Geldtherpe). If the carbon has been lost the
mike will have to be refilled. We suggest you return
it to the makers for overhaul.

-R. A. F. (Huyten). The reference is quite cor:ect
The valve may be obtained direct from Messrs, Osrar,
or you can use a modern equivalent.

R. B. (Costessey). The only data we have published
appearsin our Service Manual, Hereare main references
to all types and bases, but obviously space prevents
the publication of every individual make of valve.
All types are, however, clagsified.

The coupon on pnge. iii of cover
must be attached to every query
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Some Simple Faults, and How They Were
Traced and Cured

N the course of my work I have to deal
with all kinds of receiver faults, from
complete failure to °* scratching noises

in the speaker.”” And although I always
carry a fairly complete kit of small tools
and test gear when I am called out to an
- ““emergency case’ it is seldom that I
have to use other than the simplest of them.
This is no doubt because the faults which
generally prove most baffling are those
-which can be repaired most easily.

Hum and Distortion

For example, I was recently asked to
“vet> a superhet which gave perfectly
good reception at some times, although at
others there was a kind of intermittent
hum combined with nasty distortion.
The owner had noticed that it was often
possible to stop the trouble by striking the
receiver cabinet with his open hand; but
this did not always work, and even when
it did the fault usually recurred fairly soon.
Loose connecting leads, slack mains con-
nector, loose valves and badly-fitting
screening cans were all suspected and

Radiogram reproduction was found t¢ *' cut-out”

sometimes while the gramophone was in use due to

short-circuit of the pick-up leads where ihey
passed through the motor board.

‘checked without any fault becoming
apparent,

The owner then remembered that the
fault had sometimes been known to clear
when the wave-change switch was quickly
turned from one position to another, and
then back again. The switch was, therefore,
examined and a check made to see that all
contacts were clean and not strained. Again,
no fault was found.

In making further superficial tests it was
discovered that the electrolytic condenser
in parallel with the bias resistor of the out-
put valve was slightly loose on the steel
chassis. To make a closer examination, the
condenser (mounted by means of a central
bolt) was removed. This showed that the
chassis was slightly rusty underneath the
condenser ; removal of the rust with a
strip of fine glass paper—emery cloth is
1ot recommended because the abrasive is a
conductor—and proper tightening of the
mounting nut cleared the fault.

Radiogram Cutting-out

In another case the radiogram section
was the cause of trouble. The turntable ran
correctly, and when the needle was placed
on the record good reproduction was
obtained for a time. But by the time the
needle reached about the middle of the
sound track, reproduction first became
“ thin”’ and then ceased. If the motor was
allowed to continue running, reproduction
would sometimes -start again,  but not

always., The fault was clearly of an inter-
mittent nature because it did. not always
arise, and it was not confined to any
particular records.

It did not take long to diagnose the
trouble as being due to a short-circuit
between the two pick-up leads at the point
where they passed down the bush of the
pick-up arm and the motor board. By
removing the three mounting screws and
raising the arm, the wires were reached
and bound with insulating tape. A little
more ‘‘slack’’ was allowed in the leads,
and these were then made more secure
against the under-side of the motor board.

Reproduction Fades

A fault which is not particularly unusual,
and yet which often seems to baffle people
is one which results in the set operating
normally for some time after it is switched
on and then “ fading out.”’ Very often it is
noticed that distortion sets in before
signal strength falls to any marked extent.
This trouble is usually confined to mains
receivers, and in many cases results from
overheating of a valve—frequently the
output valve. Due to over-heating, the
grid becomes red hot and begins to act as a
cathode, emitting an electron stream. The
fault is referred to as grid emission, for
obvious reasons, and can be due to lack of
air circulation through the receiver ; more
often, however, the only satisfactory method
of effecting a cure is by replacing the valve
responsible for the fault. The wvalve is
nearly always an old one which has ‘ had
its day,”’ and is really in need of replacement
quite apart from the grid-emission trouble.

Superhet “ Groan”

A fault which I had to investigate recently
caused the set to groan badly if the tuning
condenser were set to any station on the
lower half of the scale. The receiver was a
superhet, and at first it was suspected
that the frequency-changer valve might
be responsible. Temporary replacement
of this disproved the idea, so a search had
to be made elsewhere. It was soon found
that the screen of the first I.F. transformer
was not making good contact with the
metallised chassis; the fault had been
made worse by the owner of the set attempt-
ing to re-set the LF. trimmers. This had
thrown the whole set out of alignment, so
that it had to be taken back to the work-
shop so that it could be accurately lined up,
using a modulated oscillator.

The same fault has sometimes been
traced to a bad earth connection from
the by-pass condenser used in the de-
coupling circuit for the oscillator anode of
the F.C. valve.

Power-supply Contacts

In looking for the cause of crackling noises
there are many set users who overlook what
should be the most obvious of possible
reasons, For example, I was asked to
repair a three-valve battery set which was
subject to this trouble. After I had removed,
cleaned and slightly opened out with a
sorewdriver the three wander plugs, and
made sure that the flexible leads were
properly connected to the plugs, the
trouble had disappeared ! With mains sets
this form of trouble is often due to the fact
that the mains plug has dirty pins.
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CRYSTAL BETS
Blueprints, 8d. each.
1934{,rvsta1 Becexver . .o —
The ** Junior > Crystal Set .. 27.8.38

STRAIGHT SETS. Baitery Operated,
One-valve : Blueprints, 13, each.

All-Wave Unlpen (Pentode) . —
Beginners’ One-valver .. .. 19238
The * Pyramid ’ One-valver (HF
Pen) - .. .. .. .. 27.8.38
Two-valve : Blueprint, 1s.
The 8ignet Two (D & LF) .. 24,0.38
Three-valve : Blueprints, 1s. each.
Se}e{::aong)mttery Three (D 2LF
Sixty Shilling Three (D 2 LY
“BC & Trans)) .. . -—
Leader Three(SG D Pow) .
Surami oe (HF Pen, D, Pen) —
All Pentode Three (HF Pen, D
(Pen), Pen) .. 29.5.87 .
Hall-Mark Tlu'ee SG D, Pow)
Hall-Mark Cadet (D, LF Pen (RC)) 16.3.35

¥F.J. Camm’s Silver Souvenir (HF
gﬁ:’ D (Pen), Pen) (All-Wave

Cameo deget Three (D 2 LF
(Trans))

1936 Sonotone Three-Four (HF
Pen, HF Pen, Westectot, Pen),

Bagl?i%ry All-Wave Three (D 2 LF

The Monttor (HF Pen D, “Pen
The Tutor Three (HF Pen,
The Centaur Three (3G,
F. 3. Camm’s Record All Wave
Three (HF Pen, D, Pen)
The “Colt " All-Wave Three (
2 LF (RC & Trans))
The * ide Strmght 3 (D
2LF(RC & Trans)
F. 3. Camm’s Oracle Ail-Wave
Three (HF, Det.., Pen)
1038 * Triband » All-Wave Three
(HF Pen, D, Pen)
F. J. Camm’s “ Sprite W ’l‘hree
(HF Pen, D, Tet)
The * Hurricane " All-Wave Three
(SG D (Pen), Pen) .
m’s * Push-Button W
’lhree (HF Pen, D (Pen), Tet)

Four-valve : llupnnh 15. oach.
Sonotone I‘onr 8G, D, P .
Fury Four (2 8 D I‘en) .
Bet? gnnvema] Tour (SG D, LF,

CL. B)
Nueleon Class B Four (06, D
(8G), LF, C1. B)
Fury ¥Four Super(SG SG D Pen)
Battery Hall-Mark 4 (HF
D Push- Pull) .o
F.J. Camm’s * Limit ” All-Wav
Four (HF Pen, D, L1', P) .o
* Acme ” AB-Wave (HF Pen, D -

13.4.35

{’en) 213, 36

51 10.36
18.2.39
1287
28.8.37
22.1.33
26.3.38
30.4.88

3.9.38

1.5.37
8.56.37

(Pen),Ll‘ CL B) .2.38
The * Admiral”’ Four (Hll' Pen, :
HF Pen, D, Pen (RC)) . .. 3938
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Two-valve : Biueprints, 13, sach.
A.C. Twin (D (Pen), Pen)

A.C.-D.C. Two (8G, Pow). .

belectone A.C. Radiogram Two

(D, Pow)
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Double-Dlode-Triode Three (HF
Pen, D! .

D.C. Ace(sd D en) ..
ALC. Threo (50 S@, D, Pen) . ..

A.C. er (HF Pen, D, Pow) ..
D.C. Premler (HF Pen, D,

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

Armada Mains Three (H¥ Pen, D,

¥.J. C’amm 's A.C. All-Wave Stlver
Souvenir Three (HF Peo, D, Pen)
“All-Wave * AC. Three (D 2

A C 1936 gonotone (HF Pen, HF
Pen, West:

en)
Mains. Record All-Wave ‘s (HF
Pen D, Pen

AC FuryFonr gﬁ

AC. F)u:yrout uper(éG 8G, %)
AC. HalllMark (HF . Pen, D,
Push-Pull
. Univemd Eall-lhrk (nr Pen D
Push-Pull)

.. ..

0. of

N
Blueprint

PW71
PWo4

PW3lA
PW85

PwWo3

PW76

PW10

PW39
PW4l
PW48
PW49
PW51
PW53
PW55
PWél
PW62
PWe4
PWao
PW?T2
PWSs2
PW78
PWa4
PwWs?
PWs9
PWO2

PW4
PW1l
PWi?

PW34B
PW34C

PW4o
PWer
PW83
PWOO

’

PW18
PW31

PW19

' SUPERHETS.
Battery Sets : Blueprints, 1s. each.

£5 Superhet(Three-valve) . 5,637 PW40
¥. J. Camm’s 2-valve Superhet. ,, _— PWb52
Mains Sets : Blueprints, 1s. sach.
A.C. £5 Superhet (Three-valve) ., - PW43
D.C. £5 Superhet (Three-valve) .. -_ PW42
Universal £5 Superhet (Three-

valve) - .. -— PW4t
F.J.Camm’s A.C. Superhet 4 .. -— PW59
F. J Cnmm s Universal £4 Super.

- PWG60

Qualitone * Universal Four .. ' 16,137 PWT3

;ou:lr]-\]v;lzto : 4Dg;|abtl:-sllgo£luunnt 1s. &d.
utton ery
Push Button 4, A.C. Mains Model }22 1088 PWO5
SHORT-WAVE SETS. Battery Operated.

One-valve : Blueprint, 1s.
Simple 8.W. One-valver .. .. 281239 PWss
Two-vaive :  Blueprints ll. mh.
Midget Short-wave Two (D -_— PW38A
The “ Fleet”’ Short-wave TwoA

(D (HF Pen), Pen) .e . 27.8.38 PWIO1
Thros-valve : llnprinn. 1s. each.
preﬂmenter s Short-wave Three

(8G, D, Pow) -_ PW30A
The Prefect 3 (D, ‘s LF (RC and

Trans)) .. - PW43
The Band-pr‘end 8.W. Three

(HF Pen, D (Pen), Pen) .. 11038 Pwes

PORTABLES.

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

Portable (HF Pen, D, Pen) -— PWe65
Parvo Flyweight Midget Pottable

(8G,D, Pen) .. . . 3.0.80 PWT77
Four-valve : Biueprint, 1s.
“Imp ” Portable 4 (D, LF, LF

(Pen)) .. . .o .. — PWss

MISCELLANEOUS
Blueprint, 13.
8w, Converl:er-Adapter (1 valve) — PW4BA

AMATEUR WIRELESS AND WIRELESS MAGAZINE
GRYSTAL SETS.

Blueprints, 6d. each.
Four-station Crystal Set ..
1934 Crystal 8et ..
150-mile Crystal S8et

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

Two-valve : Blueprints, 1s. each.
Melody Ranger Two (D, Trans; .
Full-volume Two (8G det, Pen

Lucerne Minor (D, Pen) ..
A Modern Two-valver

Three-valve : Blueprints, 1s. each,

£5 53, 8.G.3 (8G, D, Trans)

Lucerne Ranger (SG D, Trans) ..

£5 6s. Three: De Luxe Version
(8G, D, Trans) .

Lucerne Straight “Three (D RC

Trans)
Transportable Thl‘ee(SG D Peu)
Simple-Tune Three (8G, D, Pen). . .lune'83

28 7.38

Operatet.

19.5.34

Lconomy-Pentode hree (SG D,

Pen) e Oet, 83
“WM.” 1934 Standard Three

(8G, D, P

£3 35, Threo (3G, D, Trans) .. Mar. 84

1935 £6 6a. Battery Three (8GQ,

Pen) .. .. ..
P‘TP Three (Pen, D, Pen)
Certainty Three (SG D, Pen)

Minitaube Three (3G, D, ’lrans) .. Oct.'35
All-Wave Winnlng Three (8G, D,

Pen) . .e .. -
Four-valve : lluog{inh. 1s. 8d. each
668. Four (8G, D, RC, Trans) .. —
2HF Four (2 $G, D, Pen) -
Self-contained Four (8G, D, LF

Class B Aug. 83
Lucerne Struight “Four (SG D

LF, Trans)

£5 bs. Battery Your (HF, D, 2 LF) Feb,"35
The H.K. Four (8G, SG, D, Pen) —
The Auto 8traight Four (HF Pen,

HF Pen, DDT, Pen) .. Apr.'38

Five-vaive : Blueprints, 1s. u. aach,
Sn’fer-quullty Five (2 HF, D, RC,

n8)
Cl%s's B Quadradyne (2 BG, D, LF:
ags B

New Class B Five (" SG D 'LF
Class B) .. .-

AW427
AW444
AW450

AW387

AW388
AW392
AW426
WM409

AW412
AW422

AW435

October, 1940 -

These Blueprints are drawn full size.

Copies of appropriate issues containing descrip-
tions of these sets cam In some cases be supplied
at the followmg prices which are additional to the
cost of the Rlueprint. dash before the Blueprint
Number indicates that the issue is out of print.

Practical Wireless (issues dated prior to June

1st, 1940). ost Paid
" « (Issues dated Jlmt- 1st to
July 27th, 1940, 5d. Post Paid
(Issues dated September, 1
and after) 7d. Post Paid

Amateur Wireless . 4d ” ”

WirelessMagazine

The index letters which precede the Biueprint
Number indicate the periodical in which the des-
cﬂgtion appears : ‘Thus P.W. refers to PRACTICAL

, AW, to Amateur Wireless, W.M. to Wire-
lessMaoazi

Send (Dreferably) a J)ost.al order to cover the cost
of the blueprint, the s%mmps over 6d.
unnccentable) to PRACTIC. LESS Bl
Dept.. George Newnes, Ltd Tower House, South-
ampton Street, Strand. W.C.2.

Mains Opsrated.
Twe-valve : Biueprints, 1s. uch
Consoelectric Two (D, Pen) A -— AW403
Economy A.C. Two (D, Trans) A G -_— wM286
Unicorn A.C.-D.C. Two (D, Pen) . - WM394
Three-vaive : Blueprinis, 13, each.
Home Lover's New All-Electric
Three (8G, D, Trang) A.C. ., - AW383
Mantovani A.C. Three (HF Pen,
, Pen) . - WM374
£15 158 1936 A.C. R.adlogram
(HIF', D, Pen) .. . Jan.’36 WM401
Four-valve : Biueprints, Is. 6d. ucll.
All Metal Four (2 8G, D, Pen) .. July '33 WM329
Harris* Jubilee R.adxogram (HF
Pen, D, LF, P) . .. . May’35 WwWM386
SUPERHETS.
Battery Sets : llucpmm. 1s. sd. uch
Modern Super Senior . WMB375
*Varsity Four . .. . Oet. '85 WM395
The Reguest AN- Waver .. . June*36 WM407
1935 Super-Five Battery(Superhet) —_ WM379
Mains Sets : Blueprints, 1s. mh
Heptode Super Three A.C. May ‘84 WM359
“'W.M."” Radiogram Super A. C.. WM366
PORTA!LES.
Feur-valve : Blusprints, 1s. 6d. each.
Holiduy Portable (8G, D, LF,
Class B) . — AW393
Famlly Portable (HF D RC
Tra - AW447
Two HF Portable (2 SG, D,

QP21) .. .. .. e - WM363
Tyers Portable (8G, D, 2 Trans) . —_ WM367
SHORT-WAVE SETS. Battery Operated.

One-valve : Blueprints, 1s. each.
8.W. One-valver for America ., 15.10.38 AW429
Rome Short-Waver .. —_ AW452
Two-valve : Blueprints, 1s. mh.
Ultm-short Battery Two (SG, det,
en) .. Fsb WM402
Home-made Coll Two (D Pen) .. AW440
Thres-valve : Blusprints, 1s. each.
World-ranger Short-wave 3 (D,
RC, Trans) . -— AWS35
Expenmenters 5-metre Set (D
Trans, Super-regen) .. 30.6.34 AW438
The Carrier Short-waver(8G, D, P) July’85  WMB390
Four-valve : Blueprints, 1s. 6d. each.
A.W. Short-wave World-beater
(HF Pen, D, RC, Trans) AW436
Empire Short-waver (8G, D, BC
Trans) —_ WM313
Standard Four-valve Short-waver
(8G, D, LF, P) .. .. 22,739 WM383
Superhet : Blueprint, 13. 6d.
Simplified Short-wave Super .. Nov.’86  WM307
Mains Operated.
Twe-valve : Blueprints, 13. each. .
Two-valve Mains Short-waver (D
Pen) A.C. 13.1.40 AW453
“W.M" Long-wave Converter .. o WM380
Thres-valve : Blusprint, 1s.
Emigrator (8G, D, Pen)A.C. . - WM352
Four-valve : Blueprint, 1s. 6d.
Standard Four-valve A.C. Short.
waver (8G, D, RC, Trans) .. - WM391
MISCELLANEOUS
8.W. One-valve Converter (Price
6d.) e . .. .. -— AWS29
Enthusiast’s Power Amplifier (1/6) = WMS38?
Listencr’s 5-watt A.C. Amplifier
(1/8) .e . .o . —_— WM392
Radio Unit (2v.) for WM392 (1/-), Nov,’86  WM308
Harris Electrogram battery am-
plifier (1/-) - WM399
De Yuxe Concert A.C. Electro- ,
gram (1/-) .. Mar,'86  WM403
New style Short-wave .Adapter
-) . -— WM3s3
Trickle Chargcr (6d ) . - AW482
Short-wave Adapter (1/- .o .. —_ AW458
Saperhet Converter(1/-) .. . -— AW457
B.1.D.L.C. Short-wave Converter .
(1/-) e May '86 WM403
Wilson Tone Master (1/- s .. June’ss  WM408
The W.M, A.C. 8hort-wave Con- w408

verter (1/-) . . .
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The “Fluxite Quins” at Play.

“ Let’s join in a song,” warbled OH

As he switched on the wireless, and so
Fluxite’s praises they sang

Till the old rafters rang,

For ’twas Fluxite that made the set go!

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
by leading engineers and manu-
facturers. Of Ironmongers—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.

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

| L T p—

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

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

Write for Free Book on the art

of *‘soft” soldering. and ask

for leaflet on CASE-HARDEN-

ING STEEL, and TEMPERING
- TOOLS with FLUXITE.

FLUXITE LTD. (Dept. W.P.),
'DRAGON WORKS, BERMOND--
SEY ST., S.E.L.

FLUXITE

SIMPLIFIES ALL SOLDERING

PRACTICAL WIRELESS

classlf ed Advertisements

ADVERTISEMENTS are accepted for these columns |

at the rate of 2d. per word (minimum charge 2/-
each paragraph). All advertisements must Dbe
prepaid.

EACH paragraph will commence with the first word
printed in bold face capitals. Additional words in
bold face capitals are charged at 4d. per word.

ALL communications should be addressed to the
Advertisement Manager, ‘* Practical Wireless,” Tower
House, Southampton Street, London, W.C.2.

PUBLIC APPOINTMENTS

VACANCIES IN THE AERONAUTIGAL INSPECTION
DIRECTORATE. MINISTRY OF AIRCRAFT PRO-
DUCTION.

Vacancies exist for une%tablished appointments as
Examiners in the General Enginecering, W/T Instru-
ment Branches.
QUALIFICATIONS.

All eandidates must have
able to read dtawings, understand specifications, use
micr ters and other ing instruments.
{a) Applicants for the General Engineering Branch
must have had practical experience in an engineering
works. An elementary knowledge of materials testing
is desirable.
(b) Applcants for the Instrument Branch must have
knowledge of physics and training in light engineering
or instrument making. Candidates with knowledge of
optical instraments are also required.
(¢) Applicants for the W/T Branch must have practical
knowledge of W/T and electrical equipment with
techpical training in radio communication equal to
City and Guilds final examination standard.

ceopted candidates will undergo & period of training
in inspection as applied to the above subjects, not
exceeding three calendar months, and will be paid
£3/15/0 weekly during training. Subsistence allowance
of £1/5/0 weekly during training is payable to married
men normally residing outside the training area. On
successful completion of training, candidates will be
appointed as Examiners at a salary of £270 per annum
(payable monthly in arrear) snbject to a deduction
of £12 per annum for each year of age below that of 24.
Payment for overtime. Examiners must be prepared
to serve in any ¥art of the United Kingdom,
Normal age limits, 23 to 60.
Candidates should indicate on their applications for
which type of vacancy (i.e., (a), (b), or (¢)) they wish
to be-considered.
Applications must be made on Form 786, copies of
which can be obtained on tion, »
only, to: Ministry of Labour and National Service,
Box No. 171, Head Post Office, Small Street, Bristol,

CABINETS

A CABINET for every radio purpose. Surplus cabinets
(undrilled) from noted makers, We have hundreds in
stock (no catalogues). Send measurements of chassis,
ete., and say what kind of cabinet required. Stamp
for rep]g Inspection invited,

MITH AND CO., LTD., 289, Edgware Road,
W 2. Tel,: Pad. 5891,

LITERATURE

ood generat education, be

NEW Idition. American Amateur Relay League
Handbook. 500 pages of up-to-the-minute technical
information, 8/-, post 6d.—Webb’s Radio, 14, Sohe
Street, London, W.1. ‘Phone: Gerrard 2089.

35

TRAINED MEN
URGENTLY
NEEDED

The R.A.F. wants trained radio men for service
as Radio Mechanics. We give the training that
enables applicants to pass the Trade Test.

A clerk writes: ‘I would again express my
thanks for the fuition that has enabled me to pass
my R.AF. Examination, and particularly
Jor the personal way in which the Course has been
conducted.

A grocer writes :
thanks to your Course.”

A shop assistant writes : ‘I sailed through ihe
questions at the R.A.F. Test and thank you for the
utmost satisfaction I recetved from your training.”

Even if you know nothing about radio, we
can train you. If vou have some I\nowledge
of the subject, we can arrange a special Course
to meet your requirements,

Our Home-Study Courses are praised and re-
commended by leading Radio Authorities. Hun-
dreds of students of all ages who are now in well-
paid positions owe their success to our training.

If you are not liable for military service, there
are opportunities for spare-time or full-
time employment.

POST COUPON NOW and learn how you
can study at home and become a qualified
Radio Engineer.

T. & C. RADIO COLLEGE

FAIRFAX HOUSE (P.8.)
HIGH HOLBORN, LONDON, W.C.I

"~ T(post in unsealed envelope, Id, stamp) ¢
l Please send me free details of your Home-Study I
Radio Courses.

“I passed the Test easily,

i NAME .. ciiiiiniernisnnssssescssnsnncncs I

| ADDRESS......0ovvirnirennennen I |
!P.S. .................................. '

for PERFECT PORTABLE POWER
’

MALLORY

VIBRAPACKS
& VIBRATORS

LOUDSPEAKER REPAIRS == Any Output Range. up to 300 —
—— 1.

LOUDSPEAKER repeirs, British, American, any volts at 100 m/afrom 6 or |2 volts.
make. 24-hour service, moderate prices.—Sinclair Also 150 watts A.C. from 110 or
Speakers, Pulteney Terrace, (openhagen Street, 220 volts D.C,
London, N.1. he S

As supplied to all the Services.
REPAIRS to moving coil speakers. Cones/coils supp X
ﬁtte&d or re]w«allmd “Fieldgo a]terelfil or woum‘ll Pnlt‘:es Send for technical data.
quo including eliminators ck-ups and speaker
transformers rewound, 4/6. Trade invited. Guaranteed MASTERADIO Ltd,,
satismctiqn.s.l’r;)m%t %er‘\gce. @ London. . W Vibrant Works,
Eottoren ooy o & Balbam Grove, London, 8.1.12. 193, Rickmansworth Rd., Watferd, Herts.

‘ Telephone : Waford 9%5;?_892
elegrams ; astioia atfor
MORSE EQUIPMENT
Greenwoud

FULL range of Transmitting Keys, Practice Sets,
Oscillators, rders and other Radlo Telegraph
A ntus designed and manufactured by T.
McElroy, World s Champion Telegraphist. Sole d1s~
tributors: Webb's Radio, 14 Scho Street, London,
W.1. *Phone: Gerrard 20

MORSE TRAINING

‘WIRELESS Code Courses. “ Book of Facts ” Free.—
qwgzl(l}d;er System Co. (L.0.), 121, Kingsway, London,

MORSE and theory classes continue at Walworth
Evening Institute, John Ruskin Street, 5.E.5, 7.45
Mo'ndays and Fridays. 1Is. 8d. a term, Everyone

FOYLES

New and secondhand books on WIrolou
and every other subject.
113-125, CHARING CROSS RD., I.ONDON, w.C2
Tc’cphone Gerraid 5660 (16 lines)




ARMSTRON

AMAZING NEW CHASSIS
& SPEAKER AT LOW COST!

NEW MODEL EXPA8, S&-valve, 4-band, All-wave Super-
* het chassis, 13-160 metres, continuous on normal bread-
cast iband, {developed on the lines of the popular AWSS,
with  additional shert-wave band and numerous’ other
refinements. CASH PRICE £9 9s., with &in. speaker. or
44/_ with order and 8 monthly payments of 20/-;
carriage and packing, 4/8.
We confidently recornmend this Chassis— write for ful}
patticuluts of this and other Armstrony models on similar
terms.

% W. B. LOUDSPEAKER CHASSIS

Btill the finest permauent tagnet unit, ideal as principal
or catension speaker. Write for particulars and lowest

ter also alf sets, §; Valves, Compo-"
nents, cte.
* 3“"“:{"'";“.0 SHAVEMASTER

wititthe new *
V.. A.C or D
payments of 10/-.

VICERO

475 7 Head gives a perfeet shave, 10250
4s. post iree, or 10/- down and 8 monthiy
Non-

etectric Dnv SHAVER

(Made Iy Ralls Razors, LuL).

Ideal for wen in the Servives or at home where electricity
is not available. No Lrush, soap or water ix needed. Cuin
plete in case £2 10s, or 10/= with order and & monthly
payments of 7/3.

% DOMESTIC ELECTRIC

? "‘% EQUIPMENT

for Cash or
'5, EASY TERMS

Despite the war we are still
able to snpply a number of
domestic  electrical  uppli-
Vacnum Cleaners,
my, Fang,  ete.
1d. postuge  for
full  details  amd  termis  of
any of the above,

RADIO SUPPLY
COMPANY 1325

Late of 11, Oat Lane, London, E.C.2. Orders sent by return,
All communications to evacuation address—
“ WINDEN,” ARDINGLY RD., BALCOMBE, SUSSEX.

«“ GO 10 it”—

If you want to get right down to 2
speedy and sure way of becoming a
highiy efficient Morse operator, get it

the candler W&y

The Candler system of Code Training was
devised for those who intend to enter or
have entered. the commercial side of tele-
graphy, the Services, or who take a real
interest in Amateur Radio work.

JUNIOR Scientific Code
Course for beginners.
Teaches all the necessary code
fundamentals scientifically.
ADYANCED High-speed
Telegraphing for operators
who want to increase their
w.p.m.speed and improve their
technique,

Telegraph Touch - Type-
writing for those who want
to become expert in the use of
the typewriter for recording
messages.

Courses supphed on Cash or Monthly Payment terms.

Please send Free Copy of Candler ‘* Book of facts *’

to—

NAME ...

ADDRESS .....eeiiinitiiiiee it

Post Coupon in |d. unsealed envelope to London Manager
CANDLERSYSTEM CO.

(3.L.0.), 121, Kingsway, London, W.C.2

Candler System Co., Ashville, North Carolina, US.A.
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NEW LOUDSPEAKERS

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

NEW RECEIVERS AND
AMPLIFIERS

CHALLENGER RAD]O GCORPORATION,—We stil}
lead with best value money can buy; send 2id.
stamp for illustrated catalogues of finest all-wave
receivers, handsome capinets, speakers and valves, firsts
only 6/- each; cvery article fully guaranteed; buy
now before prices a%aw rise.
CHALLENGER ADIO CORPORATION, 31,
< Craven Terrace, Lancaster (iate, London, W.2,

RADIO CHASSIS

ARMSTRONG COMPANY have a limited number of
chassis not included in the current catalogue, but
carrying the makers’ guarantee. Chassis are offered at
especiallv economical prices. Several cxamples are
given below,

ARMSTRONG RF86 All-wave Radiogram chassis with
R.F. pre-amplifier, supplied complete with matched
moving-coil speaker. £6 10s. 0d

ARMSTRONG RFPP7? All-wave Radiogram chassis
with R.F. pre-amplifier and Push-pull output w«ung
PX4 valves capable of handling 6 watts. £7 7s. O
ARMSTRONG 7 stage Radiogram chassis complete
with matched speaker, £4 10s. 0d.

ARMSTRONG have several other models. Please
write for particulars.
ARMSTRONG COMPANY,
HOLLOWAY, LONDON, NI

WARLTERS ROAD,

RADIO MAP AND GLOBE

WEBB’S Radio Map of the World enables you to
locate any station heard. Size 40” by 30” 2 colour heavy
Art Paper, 4/6, post 64. Limited supply on Linen, 10/6,
post 6d. WEBB’'S Radio Globe-—superb 12" full-
eolour model, Radio prefixes, zones, etc. Heavy oxy-
dised mount. Post Paid, 27/6.—Webb's Radio, 11,
sSoho Street, London, 'W.1. °‘Phone: Gerrard 2089

REGCEIVERS AND COMPONENTS

VAUXHALL. Rola 8. P. M. speakers, 14x. Od.:
Rola 30in. P.M. speakers, 18s. Gd.; IRola 1,500 ohm
energised speakers, 12s. 6d.: all with transformers.
Electrolytic condensers, cardboard case, 8 mfil., GOU V.,
2s.; %43 mfd., 300 v., 3s. 6d. ; 50 mfd., 50 v., 1s
Volame controls, 2s.; with switch, 3:
tuning coils on base with terminals, switch, 2-cang,
12s. 6d. ; 3-gang, 19s. 6d.  Bar-type 2-gang condensers,
0.0005 mfd., 6s. 6d.: with trimmers. Rexistors,
1 watt, 4. each. Niclet 31-1 L.F. transformers,
55, 0d.  Skeleton H.T. 10 reetifiers, 11s. Gramophone
pick-upx, 113, and 18s. .
VAUXHALL UTILITIES, 163a, Strand,
W.(.2. Posgfage extra orders under 3s.
list,

London,
Stamp for

SPARTAN 5-valve Press Button Radio. No mianual
tuning. 7 stations on press button, Walnut cabinet,
provision for pick-up and extension speaker, 4 watts
outpit with negative feed baclk, Multi-stage Superhet
with A.V.C,, for A.C. mains only, guaranteed reception.
Price £4/5/0, carriage paid.

CRYSTAL SETS, Permanent Detector, sutitable for
A.R.P. shelters, few only, 7/G, post free. Olthams

ex-police used unspiliable 2-volt 7 amp. Accumulators,
suitable for lamps, portables, ete., 2/-.

PHILLIPS Step-down Transformer, input 200-240 volts,
B.I. Coudenscrs, 4 mfil.,
, mid.

output 6v. 3 amps, 2/9 each.
450 v. working, resin oil filled, 3/-, post free.
1,000v. working, 2/3 each; .1 mfd ditto, " .
A.C. 5-pin H.F, Pentodes. AC/HL 5-pin Delectors
each. Morse keys, 2/11 each, Microphone 80/1 F'rs
tormers, 1/9 each.
BALL-BEARING Bakelite Turntalles, 6in.
suitable for all purposes, 2/9 each. Universal Output
Transformers for Pushi-Pull Class B, Pentode, ctc.,
4/9 each. High-note Morse Buzzers, 1}-6 volts, 2/ ‘6 each.
PERMANENT Crystal De'ettors complete  with
Bracket and Screws, 2/- each. New Mains Energised
Speakers, best makes, 8in. 8/9 each. Hand Telephone
Sets, 6/6, with cord 7/-. Dial Communication Tele-
phones with hand set, 18/6 each. Step-up Transformers,
230-10V volts, or vice versa, 30-40 watts.
ZETOZONE Air Conditioners, 1 valve, 220/250 volts
A.C,, suitable for shelters, rooms, etc., £1 each. Super
Model, 2 valves, with Llectric Induction Circnlating
Fan in handsome Polished Waluut Cabinet, 50/-.
4-valve model in Metal Cabinet, £4/10/-. Geared
relays, 12/6 each. Continental Lever 8-day clock
movements, Hiin. enamel dial, 10,6 post free. Positron
Dry Electrolytic Condenscrs, 8-+8 mfid. 500 volt working,
4-lcad, 2/4 each. All goo:ds posst free.
LONDON GENTRAL RADIO, 23, Lisle Street Tondon,
W.C.2. Gerrard 2069.

diameter,
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ARMSTRONG

SPECIAL OVERSEAS MODEL EXP48
8-v. 4-BAND ALL-WAVE SUPERHET CHASSIS

This chassic has been developed on the lines of our
Model AW38 which has proved an cutstanding suc-
cess since its introduction at 1939 Radiolympia.
Overseas requirements, however, have been given
primary consideration. Firstly, an additional short-
wave band has been incorporated and the chassis
now gives an efficient continuous short-wave cover-
age from 13 to 160 metres. All coils and LF. trans-
formers have been specially treated to render them
impervious to humidity. Switching is of extra
robust construction and contacts heavily plated.
The mains transformer is interleaved and has a
generous irgn content to avoid excessive tempera—
ture rise and the steel chassis itgelf is 8 ns-
heavily cadmium plated for tropical use. '
EXP48 is equally suitable for Home Market.
Packing and Carriage 4/6 on all models.

With 8" P.P. Speaker.. £9. 9. 0
With 10* P.P. Speaker £103. 0
Please write for Specification.

ARMSTRONG MANFG. Co.

WARLTERS ROAD, HOLLOWAY, LONDON, N.7.
(Adjoining Holloway Arcade)
"Phone : NORth 3213

VALVE- -
& MOLDERS

Valve-holders embodying
the perfect contact helic-
ally slotted CLIX socket
built on laminatad plastic
or Frequentite CERAMIC
plates—for all standard
valves and all conditions

z of service.
Clix Valveholders ard Strips
are specified for the 4-valve
receiver described in  this

e CLIX

BRITISH MECHANICAL PRODUCTIONS, LTD.,
1, Church Road, Leatherhead, Surrey.

This
show;

unique Handbook
the easy vgay to

A M I.Mech E., ‘AM. I.E.E..

{IA.M.L A.E., ADMIW.T,,
A.M.LR.E.. and similar qualifica~
tions,” WE GUARANTEE—NO PASS—NO FEE.”

Details given of over 150 Dlgl Courses in all
branches of Civil, Meeh., Elec., Motor, Aero, Radio
and Production Engineering, Televlsion, Buﬂdlng.
Drauxhtsmanship, Tracimg, Inspec Govern-
ment Employment, etc. Write or ths en hghtemng
Handbook to-day FREE and post free.
Men with radio knowledge can oblain afiractive posts €n.the Services.
British Institute of Engineering Tachno;ogy.

400, llnkolgln Houwss, 17, 18 19, Stratford Pl
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RECEIVERS AND COMPONENTS

D.G. ﬁOTOR BLOWERS, 2in. inlet and outlet.
Aluminimn body, laminated tiekl, ddeal for dug-out
ventilation, 100-volt, 25/« ; z220-volt, 30/-. Carriage
Paid.

CRYPTO SHUNT WOUND DYNAMD,
3/10 amps., 2,200 r.pan., in new  condition,
carriace forward, |

X-RAY TUBES by well-known makers, 7-in. bulh
Tungsten Targets, 15/« each, carriage forward.
MAGNAVOX PM PUBLIC ADDRESS MOVING COIL
HORN SPEAKERS, handle 15/20 watts, size of horn
40 in., 2C-in. flare. Price 476, carriage paid.
EX-8.P.0. UNI-SELECTOR SWITCHES, with relay,
3 rows of 25 contacts in new condition, 18/~ cach.
HIGH-VOLTAGE TRANSFORMERS, useful for. all
test work, or television. Input 200/240 volts, out-
pat 5,000 and 7,000 volts, 6/6.each, post 1/-.
MAINS TRANSFORMERS, 200/250 volts input, 12
and’ 24 volts at 4/6 amps. output, suitable for model
traing, ete,, 15/- each, post 1/-.

MAINS TRANSFORMERS, 200/240 volts input, 50
volts 8 amp. output, useful for small ares, etec., 15/-
each, post 1/6.

ELECTRO DYNAMIC ROTARY CONVERTOR, 110
volts D.C. input, 600 volts 150 m/a 6 volts 5 amps.
D.C. output, 45/-, Carriage {orward.

B.T.H. LIGHTWEIGHT HEADPHONES, 1,000 ohms,,

12/18 volts,
37/6,

comdition ag new, but headgear needs repair. Price
3/- per pair, Post free,
VOLTAGE CHANGING TRANSFORMERS (Auto

“Weund). 100/110 to 200/210 volts or vice versa.
Guaranteed 12 months. 25t watts, 25/- 5 500 watts,
32/8 ; 1,000 watts, 56/ ; 1,000 watts, 62/6. Delivery
7 days from date of order.

SMALL. ELECTRIC ROTARY CONVERTOR, 110

voits D.C. input. 10 volts at 30 amps. output. Useful
for garage charging. B85/-. Carriage forward.
1,600 r.p..,

50-VOLT D.C. MOTORS, % h.p,
8/6 each. Ditto, 100 voits 1).C., 7/6 each.
EPOCH P.M. MOVING-COIL SPEAKERS, 10-in. cone,
10 ohm speech coil, handle 10/12 watts, 32/8 each.
Carriage 2/6

MOVING-COIL METER MOVEMENTS, for recalibrat-
ing into multi-ragge meters. Low milliamp deflection.
24in. dial. Makers: Everett LEdgeumbe and other
zood makers. Price, 6/- each.

EX-G.P.0. PEDESTAL TELEPHONES, complete with
automatic dials, 8'6 each; Bell Boxes, complete with
A.C. bell, microphone, transformer, condenser, ete.,
3/6 each. Hand Combined Telephones with finger
press switch, 4/6 each.

EX-6.P.0. SMALL RELAYS. 1,090 x 1,000 ohms
with multi contacts, new, 5/-, Ditto, 7,000 ohms two-
leave type, 3/6 each.” Useful for remote control, ete.
DYNAMOS, for charging or lighting, cte. all shunt
wound and fully guarantee 100-volt 10 amp.,
4-pole, 1,500 r.p.m., -3 H0/75-volt 15 amp,, 1,750
r.p.m., 4-pole, 90/-; 30-volt 1} amp., hall bearings,
1,500 r.p.m., 4-pole, 70/-; 25-volt 8 amp., 1,750
r.p.m.,, 2-pole, hail-bearine, 37/6 ; 50/75-volt 25 amp.,
4-pole, 1,500 r.p.m., 110/-,

CROMPTON, scif-exciting 350/100 cycle Alternater,
70 volts 500 watts. £3/10/-, carriage forward,
NEWTON MOTOR GENERATOR, 220-volt, D.C.
input, 16 volts 11 amps output, in perfect condition.
a5/-, carriage forward.

A SPECIAL LINE—-MAIN3 TRANSFORMER for
Dugout lighting off 12-volt car bulbs, input ef Trans-
former is 200/240 volts, output is 12 volts at 3 ampe,
Price 7/6 each, 6d. post. .
VOLTAGE CHANGER TRANSFORMER, 2,000 watts,
110 to 2007240 volta or vice versu. Price T5/-. Guar-
anteed 12 months.

PHILIPS HIGH VOLTAGE CONDENSERS. Infd. at
4,000-volt working, §/6 each, carriave paid. T.C.C.
Electroiytic Coinlensers, 2,000 Mfd., 12-volt working,
2/6 each, post 4d.

Terms : Cash with Order or C.0.D. charges extra.
ALL GOODS SENT ON THREE DAYS’ APPROVAL
AGAINST CASH.

GALPIN'S ELECTRICAL STORES, 75, Lee High Rd.,
Lewisham, Londen, S.E.13. Telephene : Lee Green 5240.

COULPHONE RADIO, Station Road, New Longton
Preston. Prompt personal service. Brand New
Goods only. See September P.W. for Pick-ups,
Speakers, Valves. Latest Ambassador Chassis avail-
able—3349, discount; Bulgin Products 20% discount.
Special offer of 10 guinea A.C. Decca Receivers.
Two-wave, Push-button, 4 watts, at 5 guineas.
Airmaster (British) 8-valve 4 waveband chassis,
complete with speaker, List 14 gns., at 8 gns. Stamp,
for New List.

A.C. ELIMINATORS, as new, 20s, ; with trickle charger,
30s. ; carriage free,—12, Yewcroft Avenue, Newcastle-
on-Tyne, 5.

BANKRUPT Bargains, Bramd new 1039-40 models,
well-known best makes, makers’ sealed cartons, with
guarantees, at Jess 309%,-409 below listed prices: also
Midgets, portables. Send 23d. stamp for lists,—
Radio Bargains, Dept. P.W., 201-3, Lichfield Koad,
Asten, Birmingham.

PRACTICAL WIRELESS

'RADIO CLEARANCE Ltd.

ALL-WAVE superhct chassiz, 5 valve A€, Latest
Mitard valves TVH.4.B, V. P4.B, I.10.1.4, Pen.
Ad, LW.350v. Ranges: short] wave, 16-43
metres ; niedium wave, 200-560 etres; lony
wave, 800-2.200 netres. Size of chassis, 14}in,
long, 7in. deep; height overall, 81in. Controls:
tuning at side. volume on/off at side, wave-
change, yrovision for pick-up. Complete with
valves and knob=. £4/17/8 each, SpeeialSpeaker
1,500 ahms fiekl, 10/6 each.

LISSEN 2. screen-grid valves, 8.G.215 and S.G,
2v., 8/6 cach. Lissen 2v. batiery pentodes, 4-pin,
side terminal, P.T.2A and P./T.225, 4/11 cach.
LISSEN rectifier valve U650, 2/11 each,
ULTRA-SHORT and short-wave double-wound
low-resistance choke. Lissen Hi-Q. resistance less
than .05 chmr. Boxed. List 2/6. Our price,
1/3 each.

LOW-L0S§S8 Ceramic valveholders, Lissen Hi-Q.Base-
hoard and chassis, 5- and 7-pin10d. and 1/- each.
MANSBRIDGE type condensers, Lissen Hi-Q.
250 D.C. working. Moulded case with feet. .1 mfd.
and 1 minfd., 6d. each.

ROTARY COIL UNIT. Lissen Hi-Q. Four-band
from 4.8-91 metres. Can be selected by turn of
knob. With circuit. Boxed. List, 15/6. Our
price, 6/11 each.

LOW-LO$S short wave variable
Ceramic insulation. Brass vanes. Lissen Hi-Q.
Minimum capacity 5 microfarads. Two types.
Boxed. With knobs. 160 m.mfd. List, 7/6.
Qur price, 3/- each. 20 m.nfd. List, 5/6. Our
price, 2/6 each.

5/6 PER GROSS, i watt Resistances, 12 values.
PUSH-PULL switches. Lissen, 2-point, 4d. each.
3-point, 6d.each. American Line Cords, 350 ohms,
with fittings, 3/6 each.
ROLA P.M. Speakers.

condensers.

Latest type, 73in. cone,

with Power and Pentode transformer. Boxed.
15/- each.
CLOCK-FACED DIALS. 5in, x 3iin. With

printed 3-wave scale.
MAINS transformer.
350-0-350v. 65 m.a.
Suitable for replacements in G.E.C
5/6 each. Input 200/250v.

MAINS transformers. WEARITE.
R.C.1 250-0-250v. 80 m.a., 4v. 2.5 amps, 4v. 4
amps., 9/41 each. R.C.2 350-0-350v. 120 m.a.,
4v. 25 amps., 4v. 4 amps, 12/ each. R.C.3
350-0-350v. 150 m.a., 4v. 2.5 amps., 4v. 2 amps., 4v.
5amps., 15/-each. R.C.4. 500-0-500v., 150 m.a.,
4v. 2 amps., 4v. 2 amps., 4v. 2.5 amps., 4v. 5.6
amps., 21/- each. All above are centre-tapped
windings. R.C.5 100-watt auto transformer,
100-110v., 200-250v. reveiible, 12/6 each. All
transtormers 200-250v. tapped primaries, R.C.D.
Drop-through type capped, 350/350v., 100 m.a,,
5v. 2 amps., 6.3v. 5 anips., 10,6 1.
CHASSIS mounting Valveholders. American 4-,
-, G-, 7-pin, 4d. each. Octals, 6d. each. Loctals,
10d. each. 7-pin English type, 3d. each.
ONE-WATT Resistances. Polar N.8.F., 4d. each,
3/9 per dozen. All sizes up to 2 meg.

VOLUME CONTROLS. American C.T.8. finest
made, divided spindles. Length 2}in. With
Switch. 2,000, 5,000, 10,000, 25,000, 160,000,
250,000, 500,000 and 1 meg., 2/11 each. Wil
wound 5 watt (less switch). 2,000, 10,000, 20,000
ohms, 2/6 each,
SPEAKER transformers.
ohms matching. 3/= each.
B.l. wire-end type, bias electrolytics, 50 mfd., 12v.,
1/6 each. Ditto, 50 mfd., 50v., 2/6 ¢ach.
TUBULARS. Wire-end non-inductive paper con-
densers. Allgizesup t00.1, 5d.each ; 4/8 perdozen.
B.1. 8x 8 mfd. 550v. working. Cardboard electro-
Iytics, 3/8 each, Ditto, 16 x 8 mfd., 4/6 each. Ditto,
8 mfd. tubulars, 2/- each. Ditto, 4 mid. tubulars,
1/9 each. .
HUNTS CARDBOARD ELECTROLYTICS. Wire-
ends. 8 mfd. x 8 mfd. x 8 mfd. 450v. wkg.
2 negatives, 3/1t each. Ditto, 16 mfd. x 8 mfd.
350v, wkg. 3/3 each. .
RAYTHEON First Grade Valves. Largest stockists,
all types in stock, including Glass Series, Glass
Octal Series, Metal Series, Bantam Series, Single-
ended, Metal Series, and Resistance Tubes; allat
most_competitive prices. Send for lists.

FUSE HOLDERS. Totally enclosed type. I\'_Iou]‘led
base amnd bridge complete with two 1.5 amp.
tubular fuses, 1/6 each. .

G.E.C. #in. Energised SPEAKERS with trans-
former. 2,000 Ohms Field, 9/11 cach.
GOODMAN Ditto, less transformer, 6/11 each.
PLESSEY DIAL. With printed Scale. 3
wavebands (S.W., M.W., and L.W.). Horizontal
type. Size of scale, 5iin. x 2in.  Overall
height, 5in., 2/ each.

DROPPING RESISTANCES. TFor all purposcs.
Total Resistance 535 Ohms—>5 taps in steps of
5) ohms. 3/- each.

All orcders must include sufficient postage to cover.
Hours of business: 9 a.m.-6 p.m. weekdays;
9 a.m.-1 p.m. Scturday,

PLEASE WRITE YOUR ADDRESS IN BLOCK

LETTERS. WE CANNOT UNDERTAKE Yo

ANSWER ENQUIRIES UNLESS ACCOM-
PANIED BY FULL POSTAGE (2}d.).

63, HIGH HOLBORN, LONDON, W.C.t,
Telephone : HOLborn 4631.

G.E.C. American windings,
5v. 2 amps., 6.3v. 2.5 amps.
.C. models,

Pentode output, 3-4

\ ' g

RECEIVERS AND COMPONENTS

SOUTHERN Radio’s Bargains,

ALL -Guaranteed. Postage Extra.
5/« Parcel of usefnt Components,
densers, Resistances, Volume Controls, Wire, Circuits,
ete. Value 25/-. 5/- per parcel.

15/~ Service Man's Component Kit. Electrolytic
Condensers, Valume Controls, Resistances, Tubular,
Mica, Puper Condensers, Valve Holdery, ete. 120
articles contained iu strony carrying case, 9" x 77 x 77,
15/- the Kit.

5/- 100 Wire-end Kesistances, assorted capacities.
3 and 1 watt, 5/- per tao.

ORMOND Loud-speaker Units, 2/6.  Crystal Sets,
5;6; Westectors Type W2, 2/6 1 Crystal Detectors,
2/~ Crystalg, Gd.; * P.O." Microphones on Stand, for
use with any receiver, 5/-; Telaen W349 Irosn-core
Midget 1).R. Coils, 5/6: Morse Tapping Keys, 3f-:
Buzzers, 1/6.

2/- Tool or Instrument Carryving Cases, ex Govert.-
ment Stock. Wood 97 x 7" x 77, 2/-,
SOUTHERN Radio, 46. Lisle street, London, W.C
Gerrard 6653,

comprising Con«

READERS’ BARGAINS

RADIOLAB Analyser. £5. as new.—Dunsire, Haugh,
East Wemyss,

REPAIRS AND SERVICE

SERVICE With a CGuarantee.—Fet Challenzer over-

haul your radio and bring it up to date for the

winter; low prices, Lert workmanxhip: 3 mouths’

suarantee card given with every job; ol replace-
"

ments;  valves /- each,——Chal er  Radiv Cor-
poration, 31, Craven Terrace, L L, W2,

TUITION

PRACTICAL Postal Courses, radio television, test
equipment ign, trade-test coaching for K.AF.
yosts, LP BT and WL, exams.; booklet free.—
Secretary, LLP.R.I., 3, shirley Roead, Londen, W4,

YOUNG MEN urgently required to train ax Radio
Operators in the R.ALF. Short training periol. Low

fees Boarders accepted.  Write for particulars.—
Wireless College, Colwyn Bay, or Cnlmore. South-

amptan,

WANTED

RECORD-CHANGER wanted, — Full partivutars to

Nicholls. Five firange Close, West Monkseaten,
Northumberland.
BOOKS

¥YOU need a good war atlas when you read Lhe siewse
papers or listen to the wireless huntletins.
Comprehensive War Atlax” will make the progress
of the contlict understandable in all its aspects.—
Of all Newsagents and Booksellers, 16 net, or by post
19 from Georgze Newnes, Ltd. (Book Dept.), ‘Tower
House. Nouthampton Street, Strawd, L

KNOW what to do before ilie doctor comes.~—Learn
from the new book, ** First Aild For Fhe Householder,”
and your knowledge n Lie thie means of saving a iife,
Teals in simple Tanuwvace with all kinds of injuries
and their treatment. war-gases, #hock, and the minor
ailments of everyday life, learly  illustrated.—
Of all Bookselers, 1/4 net, or by post 1/9 from George
Newnes, Ltd. (Book bept.). Tower House, Sonthanipton
Street, Strand, London, W2,

THE whole amazing scienee of wirciess is contained
in *“The Outline of Wireless ”” by Ralph Stranger,
The entire theory of reception is clearly explained,
Over 800 pages,  Hlustrated.—Ot all Bookselters, 10/6,
or by post 11/3 fram George Newnes, Ltd. (Book
Dept.), Tower Honge, Scuthampton Street, Strand,
London, W.C.2. R

AMATEUR and professional sevvicemen will find all
their radio problems solved in = The Practiea] Wireless
Service Manual,” Dby F. J. Camm, liustrated.——
Of al Booksellers, /-, uor by poxt /6, from George
Newnes, Ltd. (Book Dept.), Tower Honse, Southampton
Street, Strand, London, W.C

'. l-lw'-()-ﬂi
rl FREE ADVICE BUREAU

! This coapon is available until Ociobez 5th, 1040,
l and must accompany all Queries and Hints.
l " PRACTICAL WIRELESS, October, 1940.
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EXCLUSIVE CFFER
At Half Price

!

Published at 5" Yours for Only 2,6
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—vave | GHANCE
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HERE I:s a fimal :p?o:tsur:it, La(r i.al! model he Srandard Work on
raliway enthusias 0 oovtain 3 com- 7
prehensive, lavishly illustrated standard Indoor Model Railways

work on the subject at hail the published =~
price ! The author is one of the best-known """ T
mode! railway experts, and his book deals hﬂﬂf;*ﬁug&“ﬁ:;fﬂ

with seales and dimensions, electric traction
motors, reversing gear, modelling. proto-
types, motor mechanisms, carriages, wagons,
third-rail and two-rail sy:tems, etc, It con-
tains 126 specially prepared drawings and
photographs. Send in the Order Form
below at enca, Supplies of this book
are running low, so hurry if you wish
to take advantage of this bargain offer.
This fully, Hlustrated 5/= Look is

offered 1o readars nf PRACTICAL 2,6

WIRELESS for...
(Plus sixpence
for

Pos'r "fl»ll! ORDER FORM
THOUT DELAY!

A gon ool winli &0 cud rour capi oo |
pli pagor, men floning 1o \\m--u =

= tacking ond
pastage)

Gonzss, Soales and Dimensions.

1he |¥r' T:lcllm Motors, Rotation
nudl Reveriing.

Frotolype Locomotives and Kodnl-
ling Hame,
tfator Moehnoisma uod Their Adap=
tetion fo Protelype Enginen,
The Twin Railway, Its Locomolives
pod Electrioul Worklog.

Fleslila Motor Conshes, Crrvicges,

Wognna and Anto-Uonplers,
Track, Lavoul and FEoglnesrloe
Worka.
Thir-Bail sad Two-Rall Sysiems,
Ooptral und Shemalling.

Architectaral Fratares, Ein,, Eto,

Peadirely  Hilusteatnf oad  Howd

soverly Naund,

NAME

ADDRESS ..

To the Book Pubilisher, George Newnes, Ltd., Tower
House, Southampton Street, London, W.C.2.

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

l'enclose P.O. value 3s. Moo

T WY 1040,

=

(1) RADIO ENGINEER’S
VEST-POCKET BOOK

Contains in easily<onstltable form nearly every
fact, figure and formula which service enginears,
students, circuit designers, radio-operators, trans-
mitters, constructors and manufacturers require.
It deals with Valye Symbols, WWavelength of
Tuned Circuit, Inductive Reactance, Capacity of
Variable Condensers, H.F. Transformer- Ratio,
Resistances in Parallel, Condensers in Paralel
and Scries, Resistances in Series, Capacity and
Inductance in Series, Reactance af Cail, Wave.
length Formula, Valse Base Connections, Reflector
Aerials, Long-wave Coil Data. Medium-wave
Coil Data, Short-wave Coil Data, Tran&‘iormer Data,

Crystal Combination, Accumu-
lator Data, Miscellaneous Inter- 3,6
national Abbreviations, etc., etc. By lmt 39)
(2) SUPERHET MANUAL
Just published, this useful book for Your wirsless
library deals with Fundamental Principles of
Radio, Problems of Selectivity, Yalve Fundamentals,
the Principles of the Superhet, General Design,
Aerial Design, Variable Selectivity, Noise Suppres-
slon and AV.E. Tone Control,
NET
5,- (By post 5ié)

Servicing Superhe:s with the
Cathode-ray Tube, etc.

(3) RADIO TRAINING MANUAL

This immensely helplul baok will aid you in adopt-
Ing one of the important branches 25 3 profession,
The toantents are comprehensive and deal with
Radio as a career {(including Radio in the Forces,
Production Servielng, Laboratory, etc), an Out-
line of Prospects, Electrical Units Explained, Radia

o the 7th of each month by GEDRGE NEWNES, LIMITED, Tower -House, Southampton Streat.

'lh.ﬁ-ﬁo"i FERINTING CO,, LT,

Infand Te.

Géndral Post Offios for thi Canadian Magnzing

Wi por annam, G, 9d.

for aix monthia 3

grana, London, W,0.2, and printed in Ens!und WTEE
Baomooe Steeet, London, W 10, Sol€ Agents [or Austrlia and Now Zealand : GORDON & GO TOH, Sou

AGENCY, LTD, ﬁul:m:lplllm raten inclading postage ; Alumul ™,

Farmula Simplified, Principles of Receiver Design,
a Guide to Servicing, ete, Fully
Hustrated with Circuit Dia- 3,6 & =
grams, Tables and Formuiz. {Snpainde)
ﬁ"_ WG S — S S S RS S
at -To the Publisher, GEORGE NEWNES, LTD. {Bask Dape),
l TOWER HOUSE, SDUTHAHPTON §T., LONDON,
POST W.C2. |
COUPON I Please send me by rewurn the book or baoks
T0 - DAY i encircled below. | enclose Postal Order for the necessary I
Of oil ' Book- amount,
sellers, or by 1. % 3. I
go:t from m:r
ublivhers,
you . do’, not P.O. Value....... ] TNl I
wish. o cut
your copy I Name ..... '
order on
plain  paper, ~ I
mentioning Addres: ..
“Practical I
Witelese."' PW. 1D.40
) -—--——_—---_-J
Geerge Newnes, Lid
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