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an A C.- DC TEST ser

BRITISH
MADE
\
aE] Re 1.
Th impl dditi { VWest ey
S st citar World’s Strongest Valveholder

will adapt a D.C. milliameter to
read A.C. milliamps with [l per
cent. higher full scale range.

Here are two of the several good features which are
responsible for Celestion-Ampheno! Valveholders being
used by numerous well-known radio manufacturers

AC 2.

AC

By adding a series resistance ‘R " the A.C. milliameter is easily

converted into an A.C. voltmeter.
on the full scale reading required.
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WESTINGHOUSE BRAKE & SIGNAL CO., LTD,,
Pew Hill House, Chippenham, Wilts,

Please send me descriptive pamphlet

No. |-

The value of *R’' depends

3.

Descriptive pamphlet No. {1-B
contains full details for the con-
struction of a simple and robust
A.C-D.C. test set, suitable for
reading D.C. and A.C. volts,
and for measuring L.F. voltages
in radio recelvers. It -also
describes how the meter may
be calibrated to read watts or
decibels and also deals with the
design of current transformers to
enable high ranges of alternating
current to be measured. Usethe
coupon and get your copy now

experimenters.

INSULATION

The remarkable fow-loss of
the highest electrical grade of
moulding powder used, plus
the moulded-in plate, provides
the greatest possible efficiency
on high frequency work.

and for their popularity with radio amateurs and

STEEL PLATES

These are of sturdy cadmium
plated steel, and because they
are under the exclusive
Celestion-Amphenat  method,
moulded and keyed Into the

I body of the valveholder, thay
cannot rattle loose.

All standard British and American types available.

CELESTION LIMITED

Engineers

KINGSTON - UPON - THAMES, SURREY

Telephone : KINgston 5656-7-B.

NEWNES’ SHORT-WAVE
MANUAL

By F. J. Camm.

Deals thoroughly with the
special problems underlying the
design of short-wave apparatus,
the special circuits which yield
the best results, and designs
for receivers based on those
circuits. Many useful tables
are included.

5/- net (By post 5/6).

RADIO TRAINING MANUAL
The contents of this practical
book are comprehensive and
deal with Radio as a career
{including Radio in the Forces,
Production Servicing, lLabora-
tory, ecte), am Outline of
Prospects, Electrical Units ex-
plained, Radio Formulaz
Simplified, Principles of
Receiver Design, a Guide to
Servicing, etc.

3/6 net (By post 4/-).

THE SUPERHET MANUAL
Edited by F. J. Camm.
Devoted to modern superhets,
and deals with fundamental
principles of radio, problemns of
selectivity, valve fundamentals,
the principles of the superhet,
aerial design, noise suppression
and A.V.C. tone control,
servicing superhets with the

cathode-ray tube, etc.
5/- net (By post 5/6).

IMPORTANT RADIO BOOKS

SIXTY TESTED WIRELESS
CIRCUITS

By F. J. Camm,

Modern circuits of every type
Diagrams and instructions for
assembling and wiring. In-
cluding Circuits for Battery and
Mains - operated Receivers,
Adaptors, Units, Portables,
Short-wave Recelvers All-
wave' Receivers, Amplifiers,
and a Room-to-Room Com-
municator.

3/6 net (By post 4/-).

EVERYMAN’S WIRELESS
BOOK

By F. J. Camm.

General Principles of Wireless
Receivers.  Testing,  Special
Remedies for local conditions.
Noises, their Cause and Remedy.
Equnpment Troubles.  Short-
wave Troubles. Improving
the Quality of Reproduction.
Accumulators and Batteries,
etc.  With 200 illustrations
and diagrams.

5/- net (By post 5/6).

Of all Booksellers, or by post

from GEORGE NEWNES,
LTD. (Book Dett), Tower
House, Southawpton  Street,

London, W.C.2.
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ROAMING THE WORLD WITH AN
ALL-BRITISH TROPHY

| WORLD LISTENING PROVIDES A NEVER ENDING SOURCE OF INTEREST AND |
\\ ENTERTAINMENT IN THESE HISTORIC TIMES Z

THE TROPHY IS
SPECIALLY DESIGNED FOR
= ALL-WORLD RECEPTION. =

i
Il

® EXTREMELY SIMPLE TO OPERATE.

BOTH MODELS CAN BE ADAPTED TO

OPERATE FROM BATTERY CURRENT.
SEND FOR DETAILS.

TROPHY 8-VALVE A.C TROPHY é-VALVE A.C
A Super !{eceiver With Please send details of < Trophy Instru- Represents Unbeatable Value.
Arwzing. Range eitsfal @ 10-545 metres continuous.
@ 7-550 metres continuous. I enclose............ for Trophy ......c..c.
@ 4 Wavebands.

@® 5 Wavebands. .
@ Solo Knob Bandspread Tuning. Name o8 Cmthy o Mmooy s @ Independent Bandspread Dial.
@ Attractive Cabinet. At o @ Pitch Control

£18 :3 : 1l £14:0:8

Matched Cabinet Speaker, £2/162 | "~ Including Built-in Speaker

PETO SCOTT CO. LTD. (Dept. P8) 77, CITY ROAD, LONDON, E.C.

PHONE : CLERKENWELL 5911.

@ The Universal AvoMinor and the
- D.C. AvoMinor put within the reach
of the serious amateur a means of

rapid precision testing of an accuracy

vnobtainable with other instruments
in their class. Their simplicity and
versatility make short work of all the
normal trouble - tracking roblems.

They are worthy members of a range
ree

of “ AVO?Y Instruments renowned
for their high standard of work:
manship and efficiency.

THE
UNIVERSAL AVOMINOR
ELECTRICAL MEASURING INSTRUMENT

22 Ranges of Direct Readings

wii

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

Volts Volts | Milliamps THE UNIVERSAL AVOMINOR
0- 75 milli- | 0- 5 volts | 0- 2.5 milli-

volts amps.
0- bvolts | 0- 25 , 0- 6
0- 25 , 0-100 ,, 0- 25
0-100 ,, 0-250 ,, 0-100 ,,
0-250 ,, 0-500 ,, 0-500 ,,
0-500 _,,
RESISTANCE

0- 20,000 ohms 0- 2 megohms

0-100,000 ,, 0-6 ,,

0-500,000 ,, 0-10 > BRITISN

Complete with instruction Looklet, leads, SAp
interchangeable crocodile clips and

testing prods.
THE D.C. AYOMINOR

ELECTRICAL MEASURING INSTRUMENT
13 Meters in ONE

Current Voltage Resistance
milliaraps volts ohms

0- 6 0- ¢ 0- 10,000

0 30 0- 12 0- 60,000

0-120 0-120 0-1,200,000

0-240 megohms

0-300 0-3
fewd Trode Mok In case (Tﬁuqo ith instrueti
, complete w nstruetion
ELECTRICAL MEASURING booklet, lends, interchangeable crocodile
INSTRUMENTS clips and testm* prods.

Wnteh{otr fuély descriptive

pamphlets and current prices

Sole Proprietors and Manufacturers ¢ THE D.C. AYOMINOR

AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT Co., Ltd., Winder House, Douglas Street, London, S.W.1.
Phone : Victoria 3404/7
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WISHES TO ALL

DIRECTORS AND STAFF DESIRE TO EXPRESS THEIR GOOD

FRIENDS AND READERS AT HOME AND

OVERSEAS

SHORT-WAVE GEAR

Short-Wave Colls, 4- and 6-pin types, 13-26,
2247, 41-94, 78-170 metres, 2/- each, with circuit,
Premier 3-Band S.W. Coil, 11-25, 19-43, 38-86
metres. Suitable any type circuit, 2111

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

Utility Micro Cursor Dials, Dircet and 100 :I
Ratios, 4/3.

New Premier 2.Gang S.W. Condenser,
2 x .00015 mf. with Incegral slow motion, 7/6.
Balkelite Dielectric Variable Condensers.
0005 mf. Suitable Tuning or Reaction, 116 each,
Short-Wave H.F. Chokes, 10-100 m., 10{d.
each. High grade Pie Wound U.S.A. type, 19
each.

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

Medium

“LEARNING MORSE"

Premier Morse Practice Key on 3 3
Bakelite Base and Brass Movement ...

5/10
10/-
Bakelite Buzzers 2,-

3 Henry Chokes 7,6

Complete Kit of Parts for Valve
Oscillator as described [n W.W.
‘* Learning Morse ”’ ... o 25,‘

General Purpose Morse Key ...

Heavy Duty TX Key on Cast Base

SHORT - WAVE CONDENSERS

Trolitu! insulation.  Certified  superior to
ceramic. All-brass construction. Easily ganged.
|5 m.mid. 100 m.m{d. 213
25 m.mid. o2 160 mmfd. ... 26
40 m.mfd. R 250 m.mfd. ... 2/t

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 valvess 3-Band S.W. | Valve -Kit, 14/9.
3-Band S.W. 2 Valve Kit, 22/6.

DE LUXE S.W. KITS

Complete to the last detail, including all Valves
and coils, wiring diagrams and lucid instructions
for bullding and working. Each Kit is supplied
with a steel Chassis and Panel and uses plug-in
coils to tune from 13 to 170 mecres.

1 Xalva Short-Wave Receiver or Adaptor

I Valve Short Wave Superhet Converter

Kic ... 231~
I Vaive Short-Wave AC Suoerhet Con~

verter Kit .., 2613
2 Valve Short-Wave Recelver Kut W 29k
3 Valve Short-Wave Screen Grd and

Pegtode Kit o 681

NEW PREMIER S.W. 4 VALVE A.C.
RECEIVER KIT

Revicwedby *“ Wireless World '’ in the December issue.
Pentode H.F. Stage, Pentode Detector, Benm
Power Output, and F.W. Rectifier. 200- 2
A.C. Operation. Bulit-in Power Pack. um-
free operation,
Speaker.
Complete Kits of Parts with drilied chassis.
all eomponents. Pluz-in Cofls covering 13-170
metres. 4-valves und full Instructions and clr-
cuits. £4-10-0. Completely wired and tested,
£5-10-0. Send for fuil detai!s.

For use in Pbones or P.M

MOVING COIL SPEAKERS

All complete with transformer. Rola 6} in., 15/ ;

8 in. P.M.s, 1716 ;10 in. P.M.s, 2216,
ENERGISED MODELS

Plessy 8 In. 175 ohm field, 7/6 ; G.12 ener-

gised, 1,250 or 2,500 fieid, 63/-; 10 in. B.T.H.

1,600 ohm field, less transformer, (16,

PREMIER 1940
“5vd” GOMMUNICATIONS
RECEIVER

A 5-valve Superhet, covering 12-2,000 metres in
5 wave bands.

Beat Frequency Oscillator.

2-spread Band-Spread Control.

A.Y.C. Switch.

{Huminated Band-Spread ®ial.

Send-Receive Switch.

Iron-Cored IF.s.

Phone Jack.

Over 4 Watts Output.
Built into Black Crackle Steel case providing
complete screening. 1G3in. Moving CoirSpeakcr
in separate steel cabinet to match.

Receiver, compiete with all £9 9 0

tubes and Speaker

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
4-watt A.C. Amplifier... £2 14 0 £3 1t &
4-watt A.C.ID.C. 3 o¢ 317 ¢
6-watt A.C. o 616 6 13!
8-10 wactt A.C.ID.C. 6t 6 79%0
15-wate A.C. 1 718 9 9 8 ¢

Black Crackle Stecl Cabinet. 1716 extra.

PREMIER BATTERY
CHARGERS for A.C. MAINS
Westinghouse Rectification
complete and ready for use
To Charge : 6 volts at | amp. 22/6
2 volts at } amp. 119 12 volts at | amp. 2416
6 volts at 1 amp. 19/- 6 volts at 2 amps. 3716

MAINS TRANSFORMERS

Wire-ends. All L.T. Windings
Centre-Tapped
S.P. 301 300 300 v. 150 m.a, 4 v. 2-3 a,,
4v.2-3a,4v. ta,4v.la ... IS~
SP 350A 350-350 v. 100 ma. 5 v. 2a {not
CTg 6.3v.2-3a. 14
SP. 3508 350 50 v. 100 m.a. 4 v. 23::,
4v.2-3a.,4v.2-3a 14/-
SP. 35 350 350 v. 150 m.a. "4 v I-2 a.,
4v.2-3a.,4v. 34, ... 15
SP. 352 350-350 v. 150 m.a. § v. 2 :1,
63v.2a,63v.2a 1519

MATCHMAKER UNIVERSAL
OUTPUT TRANSFORMERS

AMERICAN VALVES

We hold stocks of all types at

competitive prices.

Auto Transformers. Step up or down. 00
25 v. to 200, 230 or 250 v, A.C.. 60 wates, 911 ;
125 watts, 1316 ; 250 wates, 816

L.T. Transformers, ai! C.T.

4v.23a .. AN 63v.2-3a, ... 9N
25v.5a .. Ml 75v.3a. ..ot
Sv.2-3a, om 12v.34a ... I5-

Lissen Hypernik QPP Driver Transformers:
Ratio 8 : 1. 43.

REPLACEMENT VALVES
FOR ALL SETS

Europa Mains Valves. 4 v. AC. Types,
ACIHL, ACIL, ACISG, ACIV.MSG.
ACIHP, ACIVHP, ACP., all 5/6 each.
A.CIH.P, AC.IV.HP., 7-pin, 815. A C.IPens.
ILH., 816 ; AC.IP.X.4, 7j3 ; Oct. Freq. Changers,
916 ; Double Diode Triodes, 716 ; 3}-watt D.H.
Triode, 12/-~. 350 v. F.W. Rect., 516 ; 500 v., 8/9.
13 v .2 amp. Gen. Purpose Triodes, 5/6 ; H.F.
Pens. and Var.-Mu. H.F. Pen.,, Double Diode
Triodes, Oct. Freq. Changers, 86 each. Full and
Half-wave . Rectifiers, 6l6 each

Premier Pick-up Heads
Will fir any tone-arm 7'6
Premier Pick-up with Volumc Control
2,000 ohms l2/6
Prem:cr de Luxe, 6,000 ohms ol
NOTHER SPECIAL OFFER
Rothermel Brush Piezo Crystal Pick-ups

PREMIER MICROPHONES

Transverse Current Mike, High grade large
Response 45-7,500 cycles. Low

output unit,
hiss level, 23/

requiring no energising. Response 90-5200
cycles. Output .25 volt average., Excellent
reproduction of speech and music. 49/,

Microphone Transformers. Suitable for ai

B. 30 and 60 : |
Microphone Stands.
ring, 716 each,
ring. Chrome finish, 26/6.

Wil match any output valves to any speaker .

T g e i P Push-Pull Driver Transformers L 1616 New Junior P.U. with arm, 2416, Standard 5.8,

11 ratios from 13 : | to 80 : I, 5-7 watts, ¥5/9. Universal Output Transformers. | Model with arm, 34/2. P.U, head only, De Luxe

10-15 watts, 206, 20-30 watts, 35/~ Ratios. Single or Push-pul! 616 Model 1916, 1940 Marconi Pick-up, 25/8.
Moving Coil Mike. Permanent magnet model mikes. Tapped secondaries, A, 20-and 40:];

; €, 50 and 100 : |, 616 each.
Bakelite table stand, 9 in.
Adjustable Floor Stand, 8 in.

ALL ENQUIRIES MUST BE ACCOMPANIED BY 2}d. STAMP.

JUBILEE WORKS, 167, LOWER CLAPTON ROAD,
LONDON, ES (Amherst 4723),

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

ALL POST ORDERS to:

PREMIER RADIO CO. o
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COMMENTS OF THE MONTH

Frequency Modulation .
HE American press has recently
dealt with the new trans-
mitting system which funetions on
the principle of frequency modulation.
The claims made for it are wide, and
it is said to be a great improve-
ment on cxisting systems. Up to the
present we have used amplitude
modulation for broadcasting, and
frequency modulation provides a dif-
ferent method of superimposing the
programme on to the carrier wave.
It is well known that with amplitude
modulation the programme wave is
combined with a carrier wave in such
a manner as will give rise to change of
power of the resultant wave.

In frequency modulation the pro-
gramme wave does not vary the power
of the carrier, but it makes it change
its frequency, thus speeding up the
carrier wave for part of the time and
retarding it for another. The ad-
vantage this confers is that the pro-
gramme is superimposed on the carrier
without changing its power, which
means that the broadcasting station
operates at full power all the time.

It will be apparent that further
advantages are that less valves are
necessary, and hence less current and
less operational cost, for the trans-
mitter can be run full out all the

time, dispensing with the services of -

an engineer, who with amplitude
modulation must constantly watch the
volume indicator so that he may
increase the volume when the pro-
gramme level is reduced, and reduce
it when it rises. With amplitude
modulation -the transmitter must be
constructed to handle four times the
rated power of the station on volume
peaks; thus what is known as the
dynamic volume range must be com-
pressed, so affecting the quality of
reception. In frequency modulation
there are no volume peaks, for all that
variation in volume does is to swing
the carrier frequency. The micro-

By THE EDITOR

phone amplifier is made to affect the
oscillator. i

General adoption of transmission
by frequency modulation would ob-
viously affect the design of receiving
sets, for two more valve functions
would be added to existing arrange-
ments. One of these controls the
strongest incoming signal at the
wavelength or frequency to which
the receiver is tuned, and it is known
as a limiter.

The other valve is called a dis-
criminator, and its function is to
expunge any noise or signal other
than the strongest incoming signal,
and it eliminates any amplitude
modulation station that might be
broadcast on the same wavelength.
Thus natural static is = virtually
eliminated as well as man-made
static, and any kind of extraneous
noise including carrier hiss and
valve noises from the broadcasting
station. Hum modulation is also
wiped out. In fact, a frequency modu-
lation receiver is absolutely silent
until the programme starts. With
amplitude modulation receivers it is
always possible to hear the set whilst

Editorial and Advertisement Offices :
“ Practical Wireless,”” George Newnes,
Tower House, Southampton Street, §
W.C.2. 'Phone t Temple Bar 4363.
Telegrams : Newnes, Rand, London.
Registered at the G.P.O. for transmission by
Canadian Magazine Post.

The Editor will be pleased to consider articles of a
practical nature switable for publication in
PRACTICAL WIRELESS. Such articles should be

Led.,
trand,

writlen on one side of the paper only, and should
contain the name and address of the sender. Whilst
the Editor does not hold himself responsible for
manuseripts, every effort will be made to return
them if a stamped and addressed envelope i3
enclosed.  All correspondence intended for the
Editor should be addressed : The Editor, PRACTICAL
WIRLLESS, George Newncs, Lid., Tower House,
Southampton Street, Strand, W.C.2.

Owing to the rapid progress in the design of
wireless apparatus and to our efforts to keep our
readers in touch with the latest developments, we give
no warranty that apparatus described in our
columns 18 not the subject of letters patent.

Copyright in all drawings, photographs and
articles published in PRACTICAL WIRELESS is
specifically reserved throughout the countries signa-
tory to the Berne Convenlion and the U.S.A.
Reproductions or imitations of any of these are
therefore cxpressly forbidden. PRACTICAL WIRE-
LESS 1ncorporates *' Amateur Wireless."

oo e

waiting for the programme to start.
You know that the set is *alive.”
Not so with a frequency modulation
receiver. It is obvious that the tone
quality of such a systemn introduces
an enormous improvement over the
present system. The system has been
tried out and adopted in certain parts
of America.

Radio Sets for the Army
ROM time to time we have re-
ceived requests from soldiers
who are stationed in huts or under
canvas for old wireless receivers, and
we have been able to appeal to our
readers, and to supply a number of
them.

The War Office has now taken the
matter in hand, and in future it is
only necessary for the troops concerned
to place their request before their
Commanding Officer.

It is necessary, when writing, to
give details as to the kind of set best
suited to the location, and whether
a battery or mains set is required.

New Books
ECENT books issued from this
office are “The Superhet

- Manual,” gs., by post 5s. 6d.; the

“ Radio Training Manual,” 3s. 6d.,
by post gs. ; the ““ Radio Engineer’s
Vest Pocket Book,” 3s. 6d., by post
3s. 9d.; “ Gears and Gear Cutting,”
5s., by post gs. 6d.;  Watches :
Adjustment and Repair,” 6s., by post
6s. 6d.; *“ Diesel Vehicles : Opera-
tion, Maintenance and Care,” 5s.,
by post g5s. 6d.; * Newnes’ En-
gineers’ Manual,” 5s., by post 5s. 6d. ;
and *‘ Motor-car Principles and Prac-
tice,” 8s. 6d., by post 4s® A cata-
logue of reference books for engineers,
motor mechanics, aero-engineers, elec-
tricians, radio mechanics, students,
etc., is available free of charge, to
those making application on a post-
card to the Book Publisher, George
Newnes, Ltd., Tower House, South-
ampton St., Strand, I ondon, W.C.2.
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RECEIVING THE NEWS ON SHORT WAVES

How to Make an Efficient Unit Which Can be Used as a Complete Receiver, as a
Converter, or an Adapter. Constructional Details of a 25-50-meire Coil are Also Given

HE B.B.C. have frequently announced
that, for reasons no doubt con-
nected with the efficient air defence

of this country, there may be occasions on
which one or other of the programmes on

the medium-wave band may be interrupted.

for a short time. To miss a part of a eoncert
does not worry any of us\in the special
conditions under which we are now con-
ducting our business in the certainty of
bringing the Nazis to their knees. But we
do like to know as soon as possible how
many German ’planes have been brought
down each day, and how successful our own
R.A.F. has been over enemy territory. In
other words, we do not like to miss *‘ the
news.”’

To make sure that we need not miss it,
the B.B.C. have brought into use a number
of alternative wavelengths, of which that
on the S.W. band around 48 metres is found
to be thoroughly reliable even if difficulty
is experienced in tuning-in any of the M.W.
transmissions. It appears to be the usual
experience throughout the country that the
48-metre transmission can be received at
any time. This may not always give
perfect reproduction of music (S.W. work-
ing is never ideal for this), but it does allow
-the reproduction of speech which can be
followed with ease.

Good ’Phone Reception

The problem of those listeners who do not
possess a 8.W. or all-wave receiver i3, there-
fore, how reception of this transmission
can most easily be effected. ¥or 'phone
reception, a single-valve receiver is quite
sufficient, and the circuit shown in Fig. 1
is unusually good. It will be seen that it is
fairly simple, although the use of an
H.F. pentode involves the use of a few more
components than would be necessary with a
triode. The tuning coil is of the simplest
type, but since it is for one S.W. range
only (covering both the 41-odd-metre
‘“ Forces”’ and the 48-odd-metre ‘‘ Home
Service’’ (transmissions), it is perfectly
satisfactory.

As every S.W. experimenter knows, good
reaction control is the most .important
factor governing eflicient operation with a
single-valve receiver.  Because of this,
special care has been taken in planning
the reaction circuit. In addition to the
usual inductive-capacity coupling with
condenser control, there is a potentiometer
to feed the screening grid. This may be
used as a final or ° vernier’’ control,
besides being useful in selecting the optimum
S.G. voltage. It will also be seen from Fig. 1

“ig. 2.—Details of the simple home-made coil.

that the ’phones are parallel-fed ; thisis an
advantage, and is of help in minimising
band-capacity effects which reduce the
ease of tuning. This is also an improvement
if the receiver is to be used in conjunction
with a receiver, which will be employed as
an L.F. amplifier.

Making the Coil

The remainder of the circuit is on straight-
forward lines, and the only part which calls

| by The Epperimenters

for comment is the tuning coil, for which
we suggest that a home-made component
be used. TFor covering the approximate
wavelength range previously referred to,
with a tuning condenser (a slow-motion
drive is essential) of about .00016-mfd.
capacity, the former may well consist of a
2in. diameter paxolin or shellacked card-
board tube. For the tuning winding about
15 turns of 22-gange epamelled wire will be
suitable, a tapping for the aerial connection
being taken after the sixth turn, as illus-
trated in Fig. 2. This winding is best
arranged with a slicht gap between the
turns ; ‘the spacing can well be the diameter

denser and the top of the reaction winding
to the reaction condenser.

As a Receiver

When using the unit as a simple one-valve
receiver an H.T. voltage of 100 to 120 is
most suitable, although the set will operate
on a lower voltage. The method of operation
is the same as that for a det.-L.F. type of
receiver, but a little initial experiment
should be carried out to find the best
average setting of the potentiometer; in
most cases this will be found to be about
one-third of the way between the minimum
(anti - clockwisé) and maximum settings.
After the most suitable position has been
found for smooth reaction control, the
reaction condenser is used in the normal
manner. If nccessary, a ¢ fine ’” setting can
be obtained by careful adjustment of the
potentiometer. At this point it should be
emphasised that the potentiometer should
be a good component which is “ silent’’ in
action. In many respects one of the non-
metallic kind is to be preferred, but many of
the wire-wound components made by the
leading  manufacturers are ° perfectly
satisfactory.

As a S.H. Converter

If the unit is to be employed as a super-
}:‘et ponv,e,rter In conjunction with a
straight’’ H.F.-Det..L.F. type of receiver,

\'4
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Fig. 1.—Circuit of the unit,
suitable for use as a one-valve

-
] Phones
or LF or in conjunction with an L,F,
3 I'T amplifier.
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of the wire, and can easily be arranged by
winding along with the wire a length of
thin string.  After completion -of the
winding, the string is removed, leaving the
wire in position. For this method of winding
to be completely satisfactory it is necessary
to maintain a steady tension on the wire,
while it is an advantage to apply a coat of
shellac varnish on completion to hold the
turns in position. An alternative method
is to apply a few spots of sealing wax to the
turns ; the wax can be run down the wind-
ing in two straight lines.

For reaction 12 turns should be sufficient
if they are placed a short distance away
from the tuning winding. For this coil
the wire may be of finer gange—say 26
s.w.g. enamelled—and the turns should be
touching. The spacing between the adjacent
cnds of the two windings can be about #in.,
and if both windings are put on in the same
direction (as shown), the top of the grid
winding should be taken to the grid con-

the anode connections must be slightly
modified as shown in Fig. 3. It will be
seen that a second H.F. choke is required,
this being of the ordinary ‘ reaction”’ or
“ H.F.”” pattern. It is wired in series with
the standard S.W. reaction choke, and a
lead is taken from* the junction between
the two to a fixed condenser, which is used
to couple the converter to the aerial terminal
{Continued on next page)

MW, HT+
H.F Choke
< LA " AC
002 mrd.

Fig. 3.—Modified anode connections when using
the unit as a superhet converler.
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RECEIVING THE NEWS ON
SHORT WAVES

(Continued from previous page)

of the receiver. When that is done, the
H.T. lead can be taken to a tapping on the
H.T. battery—probably between 72 and
100 volts, while the L.T. connections can
be made to the accumulator in the usual
manner. If a three-point on-off switch is
fitted in the broadcast receiver the L.T.
connections can be made to the filament
terminals of a valveholder. In that case
the switch on the unit can be left in the
on position, when that in the set will
control both the set and the converter.

The method of using the unit as a con-
verter is rather different from that of
using it as a single-valve receiver. This
is largely because the valve must be
maintained in an oscillating condition.
Thus, reaction coupling must initially be
set rather  tight.”” The set shouid be
adjusted to tune to the bottom of the long-
wave range, after which all tuning is
carried out on the tuning condenser in the
unit. A little experiment should be made
to find the positions of the reaction con-
denser and S.G. potentiometer which give
greatest signal strength, but it will generally
be found that there is no need to vary these
settings once they have been found.
Because of this, operation is unusually
simple, and the only control which need be
considered is the converter tuning con-
denser.

Three-point Switch

When using the unit as an adapter,
the anode conneections are slightly different
again and should be as-shown in Fig. 4.
It will be seen that a valve plug adapter is
fitted. this plugging into the detector
valveholder, after removing the detector

109
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Fig. 4.—Connections when the unit is serving as
an adapter.

valve. When using these connections it is
essential that the on-off switch in the
receiver is of the threc-pole type, because
it is necessary to disconnect the H.T. asg
well as the L.T. to avoid ‘ drainage’’ of
current through the potentiometer while

L G.8—-
Fig. 5.—If the unit feeds into pick-up - terminals
a potentiometer is required as shown by broken
lines.

the set is out of use. If a two-point
switch is fitted it can be replaced by a
three-point one, following the connections
shown in Fig. 1.

Using as an Adapter

As an adapter, the unit is operated in
precisely the same manner as a single-
valve S.W. receiver, since only the L.F.
portion of the broadcast receiver is being
used.

In some instances it may be found more
convenient to fced the output from the
S.W. unit (the ’phone terminals, that is)
into the pick-up terminals of the broadcast
set. That can be done cOnveniently
provided that a potentiometer volume
control is used to complete the grid circuit
of the detector valve, into which the pick-up
terminals feed. If the potentiometer were
omitted the valve would not be biased
and would therefore either fail to operate
or would be extremely inefficient. The
method of connecting the potentiometer,
which should have a valve of about one-
gquarter megohm, is indicated in Fig. 5.
This diagram makes it clear how the G.B.
supply is able to reach the detector grid
through the potentiometer.

It is of interest to note that the unit
can be used in this manner in conjunction
with a mains-type broadcast receiver,
and also in conjunction with a set of either
the ““straight’’ or superhet type. Where
a superhet is concerned, this is, in fact,
the only simple manner of providing for
short-wave reception without the need for
entirely modifying the receiver. For use in
this way, the S.W. unit. should have the
exact circuit shown in Fig. 1, for it acts
simply as a single-valve receiver feeding
into an L.F. amplifier provided by the
detector and following valves of the
broadcast set.

A TRANSFORMER-COUPLED
NEGATIVE FEED-BACK AMPLIFIER

T is well known that the input impedances
of a valve amplifier may be greatly
modified by either positive or negative

feedback, and it is frequently desirable to
overcome such effects in order to avoid
changes in the operating conditions of
amplifier stages preceding the stage to
which feedback is applied.

A typical example of this kind of problem,
and the way in which it can be solved, is
shown in the attached diagram.

Referring to the diagram, 5 is an audio-
frequency amplifier valve provided with
transformer couplings 6 and 7 in the input
and output circuits 8 and 9. The primary
winding 10 of transformer 6 is connected
to a signal source 11 having a source
impedance Zs on which a pre-determined
loading is desired. The transformer
secondary 12 is connccted between the
cathode 13 and control grid 14 through the
input circuit 8, which includes an additional
series impedance 15. The control grid is
suitably biased through a filter resistance
connection 16 with a self-bias resistance
17 in the cathode circuit, which is decoupled
by a condenser of small reactance to audio-
frequencies. The output anode 18 of the
pentode valve 6 is connected through the
output circuit 9 with the primary 19 of the
output transformer. The latter is provided
with a suitable output secondary 20 for
connection to a load.

By including the resistor 15 between the
feedback connection 23 at the grid and the
transformer secondary 12, the input
impedance across the transformer secondary

may be maintained substantially constant
for all conditions of feedback.

For example, in the system illustrated,
with the transformer secondary loaded to a
value of 100,000 ohms in order to provide
an input impedance of 500 ohms in a given

amplifier, the feedback connection would
provide an input impedance considerably
below that value without the use of the
divider circuit comprising the resistors
27, 26 and 15. By choosing the resistor
15 of a proper value, such as 56,000 ohms,

the input impedance may be restored, for
example, to 500 ohms.

Potential Divider Circuit

The amount of feedback is determined
by the potential divider circuit comprising
the resistors 27, 26 and 15, and is adjusted
to a fixed value by the resistor 26. Thus,
by adjusting the resistor 26 a predetermine(i
load may be maintained on the signal
source 11 which may represent the output
circuit of a preceding. amplifier or filter
{not shown), while obtaining advantages
of inverse feedback in the amplifier stage.

In the circuit shown, the output im-
pedance of the valve 5§ is also
reduced by the inverse feedback
action  which, as is well known,
tends to reduce the effective out-
"7

S 20 3
/ A method of overcoming

modification of the
l operaling conditions.

put impedance of an amplifier to
which it is applied. With a
pentode amplifier stage as shown
having a relatively high output
impedance, the latter may be
reduced to substantially equal
the load impedance by a proper
amount of inverse feedbaock, and
the input impedance may then be corrected
for this amount of feedback to a proper
value by including the impedance 15 or
its equivalent in the secondary circuit.
This system was developed in the labora-
tories of the Radio Corporation of Ameriea-

H.T+
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Several Unusual Methods of Using Valves for
Experimental Purposes

UITE a number of valves can be used
in positions for which they were
originally not intended. This is

useful to the experimenter, because with a
given set of valves many more circuits
and layouts may be attempted.

Perhaps the classic example of this is in
the use of an ordinary three-clectrode valve
as a diode. This is accomplished by strap-
ping the grid and anode together and using
this combined electrode as the plate of the
diode. No H.T. is used with the valve when

Y

Fig. 1 (Left).—
Method of using a
three - electrode valve

as a diode.

Fig. 2 (Right).—
Modified method of

using a {iriode valve

as a diode.

&

il

it is employed in this way. The alteration
is shown in Fig. 1,

Modified Diode

Using the same valve, we can obtain a
modified form of diode which uses a nominal
amount of H.T.—usually from about 4 to
9 volts. In this the anode of the valve is
used as the plate of the diode, and the grid
is given a slight positive potential to dis-
perse the space-charge. This form is a
little more efficient than the plain diode,
and the layout is shown in Fig. 2. ‘

For a more ambitious form of ‘ high-
tensionless >’ valve, however, we really
need a four-electrode valve. In the Osram
range there is a four-electrode valve which
detects and amplifies on a very low value
of H.T., but the same result can be achieved
with an ordinary pentode (L.F.) valve.
We transfer the control grid to the auxiliary
grid which normally goes to the maximum
H.T. point. The original control grid is
given a positive potential, usually of 6 to 9
volts, and the anode receives a potential
of from 9 to 24 volts through the usual
coupling devices—which may be head-
phones, transformer, loudspeaker, etc. The
scheme is illustrated in Fig. 3. Tt is worth
mentioning that when using an L.F. pen-
tode in this manner, a pentode should be
chosen which has the normal -control
grid connected internally to the outermost
grid ; in some valves this latter is connected
to the filament, and these are not so efficient
when used in this way. .

Some double-diode valves have their diode

Fig. 5.— Altered

conneclions o a i
pentode valve for PAELOGE
converting it to a Grid AN
normal power {normal)
valve.

plates close to the filament, from which
they derive their supply of electrons
directly. Others, have the plates placed
on either side of the anode of the valve,

-Q_O—

which latter is of open grid construction.
The Mazda L2 DD may be cited as an
example of the latter class. Now, this form
of construction is identical with the con-
ventional form of screened-grid valve.
That is, we have the filament, two grids,
and beyond these two small plates which
serve as the anode. From this it follows

that we can use the double-diode valve as a
screened-grid valve.

Makeshift S.G. Valve

The control grid comes out at the top
of the valve, so that there is no likelihood
of interaction within the valve setting up
uncontrollable oscillation. When using this
as a screened-grid valve the two halves of
the diode should be strapped together,
and this implies that the centre pin, and one

i

&

. I

Fig. 3.—Using a_pentode as a four-electrode
valve.

of the side pins, should be joined. Fig. 4
shows the course to take when converting
the double-diode valve to function as a
screened-grid valve.

If you have a conventional pentode valve
which sounds harsh and screechy, it may be
softened down, but only at the expense
of the pentode characteristics. This may
be done by regarding the auxiliary grid as
the anode, the auxiliary grid being, of

Aux grid

224V adid
L so0v.
P NANANAAN
e
{rnormaljcless LS
Aux grid
12-24 Y.
Fig. 6.—A novel modification of a Q.P.P.
valve.
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course, the one to which a positive potential
of 120 to 150 volts is applied. This grid,
and the anode, may be strapped together
if desired. The valve then becomes a normal
power valve or super-power valve, accord-
mmg to the rating of the pentode, and its
amplification factor is, of course, altered.
%he necessary few alterations are shown in

ig. 5.

One form of *‘ reversed " valve with which.
you may be familiar is the Class-B valve,
in which one section functions as a detector
while the other operates as a straight
amplifier. You may not be familiar, how-
ever, with an ingenious modification of the
dFouble-pentode or Q.P.P. valve, shown in

ig. 6.

Modified Q.P.P. Valve

It is arranged to operate on a much
reduced H.T. voltage, of the order of 30 to
50 volts. As will be seen from Fig. 6, the
valve operates without any grid-bias, the
H.T. voltage being such that only a small
standing anode current is passed. The grids
are driven into the positive region by a Class-
B driver transformer, and the system
partakes of the Class-B type of repro-
duction rather than the Q.P.P., though a
double Q.P.P. valve is used. This system
makes good loudspeaker reproduction
possible on a house lighting plant of 50 volts,
the output being in the neighbourhood
of 500 milliwatts. Normal precautions are
necessary as to the matching of the eentre-
tapped output transformer, or choke, with
the loudspeaker.

Finally, for the benefit of those to whom
economical running costs are a considera-
tion, I give the circuit shown in Fig. 7.

Double-diode-triode Modification

The two halves of the diode operate as a
full-wave detector, but instead of developing
the voltage in a resistance, the load takes
the form of the primary of a transformer.
The sccondary of the transformer goes to
the grid of the triode section of the valve in

Aux.grid
New anode 60-80V
120-/50
v
Crid
{normal)

Fig. 4.—Method of utilising a double-diode valve

{o operale as a screened-grid valve.

the normal way. By this means there is
a useful step-up from the diodes to the
triode section, and within a rcasonable
distance of a transmitter the valve will
provide quiet loudspeaker signals.

LS. NI
O——n
2oV

G8—
Fig. 7.—Method of modifying a double-diode-

triode valve.
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m

of Amateur Receiver Design—5

The Method of Determining the Correct Values of Resistor for the Two Arms

of a Fixed Potentiometer. De
Grid Leaks and Other Resistors.

AST month we dealt with the ““easy ™
resistors in the typieal eircuit repre-
sented by Fig. 1. The choice of the

resistors marked R.3, R.7, R.8 and R.10
was explained in simple terms, but we
ignored the two marked R.1 and R.2,
which together form a fixed potentiometer
for supplying the screening grid of the H.F.
pentode. It would appear at first glance
that the choice of values for these is a
very simple matter, but the little calcula-
tion involved often proves difficult to the
average constructor.

To simplify the matter to a certain extent
the skeleton circuit of this potentiometer
is shown separately in Fig. 2. Arrows
are added to show that there are, in fact,
two separate current paths:one straight
through the two resistors in series between
H.T.+ and H.T.— ; and one through the
upper arm of the potentiometer and that

should have a value of approximately
33,000 ohms, and R.2 of approximately
66,000 ohms.

 Bleeder ”’ Current

In practice, this simple method of working
is completely ‘‘ washed out’’ because of
the higher current flowing through R.1
as compared with that through R.2. We
must first know the maximum H.T. voltage,
the S.G. voltage, and the current passed by
the screening grid at that voltage. After
that we must decide on what shall be the
total value of R.1 and R.2. Itisnot possible
to give any absolutely definite ruling with
regard to the last-mentioned point and,
theoretically, it does not matter in the
least what the resistance value is, It is
a reasonably good rule, however, to take
as the total resistance a figure spch that
the current passed through the resistors

+

Re Hr
T -
R,
é Rs a
Fig. 1.— The simple ! : L
circuit diagram  7e- b, It
ferred to last month is L ] -
again used in dealing v Ry 1 A
with the choice of the -
yesistors nol previously -
considered. | : f - £Ryo
s i 7
i/t

portion of the valve which is wvirtually
in parallel with R.2. At this point it should
be explained that the arrows are not neces-
sarily drawn to show the direction of current
flow (I am not going to be drawn into an
argument about that at this juncture),
‘but merely $o show the path along which
current does flow.

(without taking the S.G. current into
account), is not less than twice the average
8.G. current required. For example, if the
S.G. current werc known to be 1 mA,
the “ bleed ”’ cyrrent, as it is called, should
be not less than 2 mA. If the total H.T.
voltage were 200 the combined value of
the resistors could therefore be in the
region of 100,000 ohms. As a simple rule-
of-thumb arrangement it is reasonable to
allow for a total value of 160,000 ohms
for a battery set and 50,600 ohms for a
mains set,. in each case assuming that
the potentiometer will feed only one valve.
If it were to feed two valves, these valves
could be halved, although it will be appre-
ciated that the resistance should be kept

Potential Dividing

If there were no current passed between
the screening grid of the valve and earth
(or if this current were extremely small
in relation to that passed through the
potentiometer), the choice of resistance
values would be very easy, for they would
bear a simple relation to the ratio between
the maximum H.T. voltage and the voltage
to be applied between the screening grid

HT+

Details are Also Given Concerning the Choice of

By FRANK PRESTON

as high as practicable with a battery set,
in the interest of H.T.-current economy.

Working It Out

Now we can revert to our example,
taking it that the total value of the two
resistors should be 100,000 ohms, that the
S.G. current taken is 1 mA at, say, 80
volts, which is the voltage required by the
screening grid of the valve to be used. We
will also work on the agsumption that the
maximum H.T. voltage is 200.

It will be seen that the current flowing
through R.1 in working conditions will be
3mA, although only 2 mA will pass through
R.2. Therefore, we have to find the value of
resistor which will drop 120 volts (200
minus 80) when passing 3 mA. From
Ohm’s Law this can be found to be 40,000
ohms. By subtracting this figure from
100,000 ohms, we see that the correct value
of R.2 would be 60,000 ohms (see Fig. 3).
It is interesting ta. compare these figures
with those which would apply if no current
were drawn from the potentiometer; in
that case R.1 would be 60,000 ohms and
R.2 40,000 ohms—just the reverse of the
correct * working > figzures which we have
obtained !

In many instances the figures would
not prove to be as convenient as those
which we have just used, but the values
of R.1 and R.2 are not often critical and
therefore it is in order to use the nearest
convenient component values. This is often
simplified by disregarding the precise total
resistance and choosing values such that the
total is somewhat greater or less than that
originally taken as a guide.

H.F. Anode Resistor

It was mentioned, in passing, last month
that the value of R.3 would be modified
if the top of R.1 were connected to the
lower instead of the upper end of R.3.
This is simply because the total current
would, in the example taken above, be
increased by as much as 3 mA. Conse-
quently, the voltage drop would be appre-
ciably greater per 1,000 ohms than if the
value were estimated when taking into
account only the anode current of the
first valve. '

By-pass Resistor
When we come to R.4 we are dealing
with an entirely different type of resistor,
{Consinucd on next page)

and earth. Thus, if we were to suppose
for the moment that there is no current
taken from the tapping point between the
resistors, this point supplying a pofential
only, such as might be used in the form of
bias, the simple calculation would be as
follows: Assume that the total H.T.
voltage is 120'and that 80 volts is required
between the tapping point and the earth
line. This means that the required voltage
is two-thirds of the maximum voltage or
that, of the 120 volts, 40 must be ‘“ dropped”’
across R.1 and 80 across R.2. From this
it is obvious that R.1 should have a value
of just half that of R.2. Thus, if it were

R/

(which
R2

Fig. 2 (Left).—This simplified

skeleton diagram shows more

clearly the fixed potentiometer
included in Fig. |

Fig. 3 (Right).—The variocus

values shown in this diagram

is otherwise similar to

that in Fig. 1) are those laken

in the example given in the
text.

2m.A.

40,000

/00,0000 ——>»
e e 2001

known that the total resistance should be
100,000 ohms, it would be clear that R.1

M

HT—
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To all intents and purposes it does not pass
any current, and it is included in the circuit
primarily as a means of earthing the lower
ends of the two coils comprising the band-
pass filter. In fact, the resistor could be
removed from the circnit illustrated without
areatly affecting the behaviour of the set.
The position would be quite different,
however, if the band-pass ecircuit, were
placed immediately before an H.F. valve,
as is perhaps more usual. In that case
the resistor would be the means of supply-
ing the necessary bias voltage (even if it
were only that provided by making the
grid return to the earth line) and if it
were omitted the receiver'would show a
marked loss of efficiency. In practice, a
value of 1,000 ohms is generally suitable,
but it may be found that no appreciable
difference can be observed if the resistance
is doubled or even quadrupled. It should
not generally have a value below 500 ohms,
however, or it may affect the behaviour
of the ‘ bottom-capacity’® condenser in
the band-pass filter.

The Detector Grid Leak

I am afraid that it will be necessary to
take the grid leak, marked R.5, very much
for granted, since to appreciate its precise
. function it is necessary to study in some
detail the complete action of a leaky-grid
detector. And even when that has been
done the calculations involved in obtaining
a theoretically correct value are rather
involved. What is more, it is most un-
likely that any constructor would notice
the slightest difference in an ordinary
broadcast set if the value used were
reduced to one-quarter or increased to four
times its calculated value. For present
purposes, then, we can take it that the
average value of 2 megohms, in conjunction
with a fixed condenser of .0002 mfd., is
good enough for all ordinary purposes.

With a short-wave receiver, especially
if a high-impedance detector valve is used,
it 18 often found better to use a value of
3 to 5 megohms in conjunction with a
0001-mfd. condenser. The chief advan-

PRACTICAL WIRELESS

tage derived from the higher resistance
value is that reaction control is smoothed
out to a certain extent.

Improving Reaction Control

The resistor included in series with the
reaction circuit (R.6) is not generally used,
but it is often beneficial when reaction con-
trol is otherwise inclined to be *‘ plonky *’

HT+

Fis. 4 —In
this diagram
Jigures are
given to show
the method of
obtaining the
value of a bias
resistor  wired
in the cathode
lead of an in-
directly-heated
valve.

HT=

or when there is a tendency towards
parasitic oscillation ; the latter is indicated
by distortion, and sometimes by a form of
very-high-pitched whistle not unlike that
heard when a receiver is forced into self-
oscillation and reaction pressed to the limit.

The roactance of the reaction winding
increases with increase in frequency, and
vice versa. But when the resistoris in
series (the resistance value of this remain-
ing unchanged regardless of frequency)
-the overall impedance of the reaction circuit
is kept within narrower limits, and this
tends to obviate the form of trouble out-
lined above. It is in nearly every case
necessary to find the most suitable value
of R.6 by experiment, although it is worth
remembering that the figure will, in almost
every instance, lie between 100 and 500
ohms. Very occasionally a value up to

January, 1941
1,000 ohms is better, but if such a high
resistance is called for it is often a sign that
the reaction circuit could, to advantage,
be improved in design.

The determination of the most suitable
value for R.9, which is the grid leak for the
resistance-capacity-fed output valve, is
similar in all important respects to that in
connection with R.5. It is, of course,
possible to calculate the theoretically-
correct value, but in practice it is generally
sufficient to make it about ten times as
high as the anode coupling resistance which
precedes it. The most generally-used
value, which is perfectly satisfactory in
almost every case, is .25 megohms, al-
though double this value may be better
in conjunction with a comparatively high-
impedance L.F. valve—as opposed to a
small-power or other output valve.

A.C.-Set Bias Resistors

Now that we have dealt in general terins
with all of the resistors used in a simple
battery receiver we may consider the most
important of those used in, say, an A.C.
mains set. First of these is the bias
resistor shown in Fig. 4. It is in series
with the cathode lead, and can be con-
sidered in the same light as R.10, shown in
Fig. 1. The only difference is that it
passes only the anode current of one valve ;
its value is calculated from Ohm’s Law.

When variable bias is obtained by using
a variable resistor in the cathode lead the
maximum value can be determined from a
knowledge of the maximum bias voltage
required by the particular valve in use
and the combined anode and S.G. current
passed by that valve at that G.B. voltage.
Thus, if the voltage were 15 and the
current 2 mA the value would be 7,500
ohms. It is of practical importance that
a good ‘‘ graded’’ component be used for
this position so that smooth control can be
obtained round the setting which gives the
normal G.B.—probably about 3 volts.

When a potentiometer of this kind is used
‘to apply the variable bias to two similar
valves, the maximum resistance men-
tioned above would be halved, due to the
current padsing through the component
being doubled.

Books Received

RADIO - FREQUENCY MEASUREMENTS.
BY BRIDGE AND RESONANCE METHODS.
By L. Hartshorn, D.Sc., A.R.C.S., DI.C.
Published by Chapman and Hall. 266
pages. Price 21s. net.

E progress made in the realm of electri-

cal engineering during the twentieth
century has been amazing, and during the
last few years the allied sciences of high-
frequency and electrical communications
technique have moved forward with such
gigantic strides that it is not very sur-
prising that the electrical engineer whose
college days are some years behind him
finds it absolutely essential to devote a
considerable amount of time to reading to
keep his knowledge abreast of modern
developments. Unfortunately, however,
the comprehensive and voluminous litera-
ture covering the revolutionary advances
which have been made, is 8o scattered that
the student or engineer had to waste, so
to speak, much valuable time on intensive
siterary research. So far as radio-fre-
juency measurements are concerned, this
unsatisfactory procedure no longer applies,
18 the author of this most comprehensive
work has succeeded to the full in presenting,
not an encyclopedic account of everything

that has been written on the subject, but
a systematic account of the basic principles
and general working ideas that form the
tools of the practising technician. To give
an idea of the scope of the book it may be
mentioned that included amongst the sub-
jects covered in its twelve chapters are
Impedanceand Related Quantities; General
Principles of Screening and the Radio
Frequency Bridge ; Generators; Standards
of Capacitance ; Standard Inductors; Re-
sistance, Power Factor, Decrement by
Resonance Methods ; and Bridge Methods.
This useful book, which is illustrated with
numerous diagrams, also includes a full
index.

INTRODUCING RADIO RECEIVER SER-
VICING. By E. M. Squire. 100 pp.
Sir Isaac Pitman and Sons, Ltd., London,
6s.
HIS new book is intended to cover the
ground between elementary radio
theory and the practice of radio engineer-
ing. Thus, the scope is wide, and the
difficulty of treating it adequately must be
admitted. The author has started by giving
a general outline of the operation of a
wircless receiver and of the simpler aspects

of the underlying theory. Later, he deals
briefly with servicing equipment and
concludes with a chapter entitled ‘“ Tackling
the First Service Job.”

There are 106 line illustrations.
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The New Year

I AM necessarily writing this, the first copy
to be issued in 1941, some time bcfore
the abbreviated Christmas holiday, but I
wish every reader the happiest possible
New Year, and I hope that superlative
degree of happiness will be consummated
during the year by peace. As I write
there seems to be a erack in the Axis, which
lacks a little grease, if you will excuse the
pun. Further evidence of this crack is
evinced in the broadcasts from Germany
and Italy. The swashbuckling blacksmith
ceases to work himself into a frenzy or fo
obtrude his diabolical physiognomy. The
specches by thc little house-painter have
lost their self-complacence. It seems,
indeed, that with thc collapse of Italy
there may not be a focal point upon which
the Axis may revolve.

You have only to listen to Haw-Haw’s
broadcast, and then compare it with the
German version intended for homc con-
sumption, to detect the weakness. What a
tragedy it is that the ether should be used
for the propagation of lies.

However, we can still hope that there
will ‘e a Witeless Exhibition in 1941. It
does not seem possible at the moment,
but in this quaintest of all wars anything
is possible.

When peace is declared we shall rcevert
to weekly publication, but naturally this
may take a little time, bcecause the paper-
producing industries will not immediately
get back to their pre-war stride.

On Active Service

ANY hundreds of our readers are on
active service, but they are able to

find the time to write interesting letters
to me. I ‘have received a large number
of entrics for the * How War Has Affected
My Radio Hobby *’ compctition, and it is
noteworthy that wmany of them arc from
readers on active service whose names
have already appeared in our Roll of Merit.
A point which emergesis that they maintain
a keen interest in radio and that this
journal is sent to them each month. Some
of them plan eircuits in their spare time,
and send them for criticism. Most of
them pay tribute to our library of technical
books which has helped them to obtain
promotion. I shall publish a selection
of the winmming entries next month. .

New Designs

LTHOUGH the war has necessarily
stifled enterprise and design, I know

that there are many ingenious new com-
ponents, valves, and circuits in cold storage
awaiting production when peace returns.
One of the greatest developments which
will take place is in connection with
television. When the last war finished,
wireless telephony suddenly descended
on the world to cheer, mystify, and interest
us. It provided the antidote to the war,
and caused memories of it rapidly to recede
into the background. It is my view that
television will do the same when this war
finishes. 1 am privileged to know some-

By Thermion
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thing of the development. and experiments
which have taken place, and which arc
being pursued. Radio has lapsed into the
ordcer of accepted things, lilke the aeroplane,
the telephone, and the gramophone. Tele-
vision has yet to be born, but it is inevitable.
In a few years we shall wonder how it was
we were able to listen to a wireless pro-
gramme without being able to sce those
providing the entertainment. No one
to-day wishes to sec a silent film, and
no one a few ycars hence will tolerate a
blind broadeast programme.

It is also my view that the large cathodc-
ray tube, eostly to make, difficult and slow
to produce, will vanish, and in its place
will be a small tube no larger than a
wirelessvalve. Oncsuchtclevisionreceiver,
of course, has already been marketed, but
I think that system will be general. The
replacement of a cathode-ray tube, which
has a compaatively short life, is too
expensive at prescnt, and there is always
the danger of an implosion,

It is one of the tragedies of the war
that telcvision fcll, an early casualty. Tt
was getting into its stride and high definition
was showing us the way. It was still,
however, imperfect. I always felt that
the Cossor velocity modulation system was
a better proposition. I well remember
witnessing some experiments late at night
at the Cossor factory when Bedford and
Puckle demonstrated the veloeity modula-
tion system. It was as necar perfect as the
cinematograph is to-day. The Television
Advisory Committee, however, recomp-
mended that the Baird system should be
used, and finally abandoned this in favour
of the E.MI. iconoscope system. It
seemed to me that the Cossor system, on
which so much had been spent, was never

Our Roll of Ddevit

Our Readvrs wn Active Service—Ten'h List.

eland.
R. Burns (Ordnance Artificer),
ayling Island.
{. E. A Reed (Cpl., Royal Signais).
Home Forces.
. Kecnan (Driver, R.A.S.C)),
Duffield, Yorks.
E. Woondcock (A/C.1, RAF),
Gloucester.

— Ludbrook (Signalman, A.F. Sigaals),
near. Essex,

N. L. Foster (Gur., R.A),
Irel

given a fair trial. Perhaps when this wa:
is over it will be, and the public left to
judge.

Whether television will ever be possibie
as a hobby for constructors is a matter
which cannot, at present, be considered.
Before the war started there were a few
experimenters, and the editor of thia
journal founded  Practical Televisian ©
which, however, suspended publication
because it was found that the market was
top small. Those were the davs of mirtor
serews and mirror drums and synchronising
gears, and I early formed the opinion that
they were too c¢rude and unmecchan:cal to
achieve the object in view. The Baird
30-linc system had bcen made as perfect
as its crudeness permitted, but it had not
progressed very far beyond the experiments
of Nipkow towards tlic end of the last
century. I also formed the opinion that
many of those toying with television {and
I use the word advisediy) had not suflicient
knowledge or training to enable them to
understand what they werc doing, and
that is why so much of it had the appear-
ance of being built by schoolboys from =
well-known constructional outfit. Take
onc example—the 30-line disc machine
Thie disec was driven by a toy motor whick
suffered from sporadic. changes of speed
Rather than design a motor whieh had =
constant speed (a fairly simple matter
complicated  synchronising gecar was
attached, but even this failed to keep thc
motor stcady. Some experimenters found
that they could control the speed betier
bv holding their finger against the periphery
of the disc. The mirror screw does not
look right, and neithcr does the mirror
drum. The cathode-ray tube, however,
solved the problems. Much has to be done
at the transmitting end, for therc was little
depth of focus in the transmissions, also
there were far too many knobs on the
receiver. Still, we have some interesting
times to anticipate when scientific bruins
can be diverted from the production of war
material.

A DOUBLE DEMAND

“CUMBAT " and ‘* Respit ™
Get our Thermion's goat.
And with much indiguation
He asks us to note
A subject at which
He’s determined to hammer,
The horribie state
Of the B.B.C. grammar,
Now, we know, as a rule,
That our Thermion is right,
And rarely, if ever,
Is prompted by spite.
But may we point out,
Wit the greatest respect,
That more than good grammac
We really expect
Bad grammar’s annoying,
We freely admit,
Bad programnmes are worse
And our languagé unfit
For polite conversatiou
When both are combined.
So in kindly induigence,
P'r’aps our Thermivu won't mind
If we press a demand
That both besimproved ;
Or “ them wot’s responsible ™
Tirmly removed.
* Torcn.”
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Comment, Chat and Criticism

Qutline of Musical History-15

AGNER spent the years immedi-
ately following the revolution in
prose writing, chief of which was

a remarkable treatise, ‘“ The Art Work of
the Future.”” The defeat of the revolution
hagd not shaken his belief in the desire that
had givenrise toit. In fact, his belief only
strengthened that musie, like government
and all other things, needed thoroughly
re-casting and placing on an entirely new
cconomic basis. One of his strongest
prejudices strongly savours of modem
German thought: he was a most violent
anti-Semite. Every evil that Germany
then suffered from he attributed to the
gentlemen with the wrong-shaped nose.
He had the firmest faith in the *‘ folk »’—
the German folk legends. Againlike modern
Germany, he believed that the Germans
were like the Greeks with their wonderful
mythology —“a nation of high-souled
dreamers and deep-brained thinkers.”” His
study and research into German mythology
have certainly enriched the world with a
eycle of the most stupendous music dramas
that it is ever likely to see.

Music Dramas

This cycle, which ultimately comprised
the four operas, *° The Rheingold,”’ * The
Valkyrie,” * Siegfried,”’ and * The Twilight
of the Gods’’—known collectively as
“ The Nibelung’s Ring’’—had long been
turning round in his brain, and when
Liszt commissioned him to write an opera
on the young Siegfried for 1,500 marks,
the whole plan further matured.

The whole gigantic plan always depended
on an adequate presentation. No existing
theatre or opera house came anywhere near
Wagner’s requirements, with their huge
symphony orchestra and enormous settings.
The full story of the construction of the
world-famous Wagner Festival Theatre at
Bayreuth cannot be told here.- But even
to-day, it alone presemts the only perfect
production of the immortal operas.

A Great Conductor

During these years of exile he established
his reputation as a great conductor, and
appeared all over Europe, including
England. He gave memorable performances
of the classioc -orchestral works, as well
as special concert arrangements of excerpts
from his own operas. He lived in Zurich
as an honoured cxile, féted and banqueted.
He had never known such prosperity.
Three special concerts were given for his
benefit, and at last, in spite of very in-
different health, and a mind roaming
over all sorts of problems, he reached that
mental state which allowed him to plunge
into the completion of thc Ring.

His energy at this time appeared to be
inexhaustible, and he completed the scores
and libretti of these monumental works at
incredible speed. He may have been
inspired by a remarkable woman he met,
Mathilde Wessendonck, whose husband had
financed the Zurich festival just mentioned.
A typical Wagnerian affair where the
barassed musician borrowed money from
the husband whilst he made love to the
e with acumen and aplomb.

A larger flat, a de luxc publication of his
operas at his own expense, and other
oxtravagances, made him jump at an offer
of the London Philharmonic Society to
conduct a scrics of their concerts. But
Mendelssohn was the rage in England then,

and poor \Wagner was practically reviled.
A chance here for some slashing attacks
on the Jews, which was seized with both
hands. Hopes, that Covent Garden would
mount his operas were also frustrated, the

Continuing the Life and Work
of Wagner, by Our Music
Critic, MAURICE REEVE

management then being slaves to the
Italian vogue.

Return to Zurich

He returned to Zurich and expcrienced
a bad attack of his old complaint, erysipelas.
However, a birthday present of 1,000 trancs
from Liszt enabled him to take a cure,
and a complete rest at Mornex. The great
work that had been engaging him must
have been,a colossal strain, but by complete
rest and a rigid diet he returned to Zurich
cured.

Wagner’s second wife was the eldest
daughter of Liszt, Cosima, the wife of
Hans von Bulow. Few more remarkable
affairs than this one are to be found, even
in the annals of great people. Not only
was Bulow-—a great pianist and musician
—the intimate triend of Wagner by virtue
of the master employing him to transcribe
his orchestral scores into piano arrange-
ments, but his worship of Wagner and o
Wagner's art was of such a quality that he
accepted the loss of his beloved wife with
a stoicism and a fortitude which one reads
of rarely and never sees.

Bulow’s Sacrifice

The nobility of Bulow's sacrifice in
putting aside all personal feelings for
what he considered were the imperious
needs of one of the world’s master minds,
i8 a classic example of calm resignation
and devotion to the highest idcals. On the
other hand we see the great musician, him-
self the servant of his art, who would
stop at nothing where a stimulant to his
creative genius was concerned.

I am unable, owing to the cxigencies
of military service, to detail the entrancing
story of the foundation and construction
of the world-renowned Wagner Festival
Theatre at Bayreuth, and of the master’s
amazing relations with the young, and later
insane, King Ludwig of Bavaria. Here
again the tyrant and egoist had his way.
No existing theatre or opera house was m
any way competent to stage the mammoth

THE PRACTICAL
WIRELESS

ENCYCLOPZADIA
By F. J. Camm

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

Nlustrations include a complete serles of
circuits for every type of modarn receiver.
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Of all Booksellers, 716 net, or by post 8- from George
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works which Wagner was either planning,
or which were in actual composition—the
mighty  Ring of the Nibelungs’ (four
works which he demanded performance for
on four consecutive nights), * ‘[ristan and
Isolde,”” ‘‘ The Mastersingers of Nurem-
berg,” ‘‘ Parsifal,”” ete. Not only were
the stages inadequate to the thcatrical
side of the works, but the most important
point was the- necessity for the provision
of an orchestral pit capable cf seating
seventy or eighty musicians forming the
Wagnerian orchestra, at the same time
blending acoustically, and artistically, with
the stage presentation. The Bayreuth
Theatre, built at Ludwig’s personal ex-
pense, fulfilled every requirement.

Return from Exile

When Wagner returned from his exile,
it was to a *‘ young ’* Germany flushed with
the Bismarckian victories that culminated
at Sedan in 1871. He was, in fact, witness-
ing the birth of that Germany which, during
the present century, has been the scourge
of mankind. It is not surprising that his
music should, almost at all times, have a
nationalistic flavour stronger than in any
other of the great masters. Triumphant
young Germany breathes in every noto.
It is not German in the sense that Bee-
thoven or Bach are—by culture, tempera-
ment and historical development—but it
is German deliberately, as it were, because
he gloried in Germany and in being a
German. Wagner's music breathes the
spirit of the dominating, militant Germany
of his and our own day, just as so much of
Shakespeare glorifies England, whether
right or wrong. But the music would not
be what it is if there was no more in it than
that, any more than our own illustrious
Swan of Avon would be where he is if he
were solely judged on Henry V’s speech
at Agincourt, or his seandalous decrying of
Joan of Are, just because she was French.

Wagner at the Proms.

For this reason it may not be so strange
as it would otherwise seem that war with
Germany and a righteous hatred of all
things Teutonic make no difference what-
ever to the public’s demand for Wagner’s
music. Monday’s Wagner night was as
firmly established in the last series of
Promenade Concerts as it was in the last
war. I say “ Wagner’s music’’ as apart
from ‘‘ Wagner’s operas’ purposely. 1
have no doubt whatever that any attempt
to mount any of the operas at the present
moment would meet with organisedp resist-
ance. The compulsory witnessing of stage
action and the listening to the spoken word
—especially in its native tongue—would
completely destroy any illusion which we
may be under when engrossed in the
abstract and uncontaminated language of
music

Wagner’s death in 1886 marks the end
of 200 years of domination of music by
German masters. Brahms lived a few more
years, and only Richard Strauss, among
subsequent writers, can be classed in the
top flight. Unique among the musicians
of all time, his legacy to the world is indeed
fmat, judged from any angle. His poetry,
ibretti, works on musie, literature and
other subjects, and his voluminous corres-
pondence, together with his amazing, if
dishonest autobiography, are an ordinary
man’s lifetime in themselves.
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—Tuning-up“Your S.W. Receiver

Apart from Experimental Considerations, it is Essential in the
Interests of Economy to Secure the Maximum Efficiency from

PRACTICAL WIRELESS

the Minimum Number of Valves and Components
By L. O. SPARKS

ONSIDERABLE interest has been
shown, in the last two or three issues
of PracticAL WIRELESS, in what has

been described as *° hotted-up ’’ one-valvers.
Numerous opinions have been expressed by
readers, concerning what constitutes the
processes embraced by the rather ambiguous
term “ hotted-up,”’ and it would seem that
the majority of them miss the essential
considerations. Quite a nunber of those
who had been carrying out experiments,
appear to have concentrated solely on the
reaction circuit ; others have devoted all

Fig. 1.—One form of well-known low-loss insu-~
lator. It has great shengif;l and a very long leakage
_patn.

their skill on the tuned circuit ; whilst an-
other group apparently thought that the
values of the grid-condenser and its
associated leak held the solution to all their
problems. Whilst each experimenter is
tackling an item which would directly
effect the performance of a receiver, they
miss the main issue by taking too much for
granted, so far as the whole installation is
concerned, and allowing their own par-
ticular theories to govern their activities.

Let us examine the subject under the
term °‘ tuning-up’’ rather than ‘‘ hotting-
up,”’ as this puts a different aspect on the
whole matter and suggests more suitable
lines of approach. We speak of tuning or
tuning-up musical instruments; the term
is also used with relation to high-efficiency
engines, accurate timepieces and many
other items where so much depends on the
final adjustments. In no one of these in-
stances does the term suggest the adoption
of some drastic expedient to obtain a tem-
porary increase in efficiency at the sacrifice
of some other vital factor. Rather does it
convey the impression of the application of
great skill, unlimited patience and fine
craftsmanship, and it is in these very
important details that the term differs from
“ hotted-up.”

The Aerial

This vital part of the average instal-
lation is sadly neglected. Toomany listeners
and constructors choose to starve the input
to the receiver, rather than go to the
trouble of erecting a simple but efficient
aerial. They are encouraged in this lax
practice by the high gain obtainable from
a modern receiver. It is, perhaps, under-
standable in the case of the ordinary
listener, but it hardly seems credible that
a genuine constructor would wish to put
forward that plea as an excuse for (a) an
inefficient outdoor aerial, or (b) an equally
inefficient but more unsightly external
aerial system. PracTioaAL WIRELESS has
already stressed the value of a good aerial,
and it is apparent in some districts that
endeavours are being made to make
outside aerials businesslike and neat, but,
in spite of what has already appeared in
these pages. there are still far too manvy

who appear to be content with hideous
contraptione waving about in the air, which
can neither be efficient nor safe and ean,
therefore, only form a permanent eyesore
to their neighbours and a source of poor
results to the owner. It seems obvious
that any attempt to tune-up an installation
must start at the input, or otherwise the
aerial. If constructors will try and appre-
ciate that the high-frequency currents
developed in the aerial circuit prefer
travelling on the surface of and not in or
through a conductor, and that it is practi-
cally impossible to imagine the minute value
of such currents, then they will be taking a
step in the right direction, provided that
they allow such appreciations to govern
their treatment of the aerial.

Losses
Losses can be inenrred through any part
of a receiver, including the actual construc-
tion and wiring. It is of vital importance
that such detrimental factors are eliminated
or reduced, and this applies in particular
to those parts of the circuit carrying high”
frequency -
currents. It
must be real-
ised that the
higher the
frequency of
an adterna-
ting current
the more
difficult it
becomes to
provide
satisfactory
insulation.
Forexample,
when erect-
ing an aerial,
especially if
itisintended 2
for use on the
short - waves,
careful con-
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Fig. 3. — Examplgs of a com-

mercially produccdl adjusl[z[zble
] & bracket and an insulating pillar.
:lhdocsiital ObI; Both very useful for S.W. work.

given to the insulation at the points of sus-
pension. It is far better to use, say, three
small insulators in scries at each point than
one large one, as the latter tends to offer
a much shorter path for leakage when
effccted by moisture or deposits from the
atmospherc. Insulators are cheap enough,
and practical tests have proved that a
remarkable Increase in efficiency can be
produced by their intelligent use. There are
certain proprietary types specifically de-
signed to provide a very long leakage path
(Fig. 1) and constructed from material less
effected by atmospheric conditions than the
original porcelain models. Although they
are slightly more expensive, the extra
cost is well worth while.

Aerial Wire

Bearing in mind the characteristics of
H.F. currents, the diameter of the aerial
wire is also important. For normal work,
7/22 SW.G. wire is quite satisfactory, but,
with many S.W. aerial systems it is better
to use a single wire having a gauge of, say,
12 to 14 S.W.G., the material being copper.
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Fig. 2.—A neat and efficient inverted ** L type
of aerial. Note' the three insulators, continuous
length of wire and good earth connection.

When designing and erecting the aerial,
endeavour should be made to use 2
continuous length of wire for the horizontal
portion and the down-lead (Fig. 2). If cir-
cumtances prevent this, then the junction
formed between the down-lead and the
aerial should be well and securely soldered
and finally bound with insulating tape. On
no account should a simple twisted joint be -
made; the wires are bound to become
coated with a film of oxidisdtion, and a
high resistance and intermittent contact
will result. Many weird noises can be
traced to such joints, and they are a recog-
nised source of loss of efficiency. If it is
possible to bring the down-lead straight
into the room through an insulating tube,
so much the better, but if a lead-in tube
fitted with terminals is used, do see that -
the contact between wire and terminals
is good and that the metal parts are bound
with insulating tape or other suitable
material to protect them from the atmos-
phere. Lightning switches are another
possible source of loss; they also should
be covered to prevent any moisture or
deposits reaching them, the contacts
frequently cxamined and clcaned and a
periodical examination carried out to make
sure that the associated wires are not
fractured or corroded. The earth system
is equally impartant. No trouble should be
spared in securing the best possible earth
connection. The earth wire should be kept
as short as possible. It is preferable to use
insulated wire of reasonable gauge, say.
7/20’s or 7/22’s and, if it is not feasible.

Tuning
Condenser
C ) RN
T, W TMa -
Bracket =
\J >\ Insufating
Pillars — —~ﬂ‘
s M | 1

Fig. 4. —When good use is made of brackets o
pillars, wiring can be simplified cnd efficienc
increased. ¢
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—  owing to local conditions, to use an earth

tube or plate buried in moist ground, then
the next best thing is a connection to the
rising main water pipe. For this purpose,
use should be made of the special clips or
bands which are adjustable to suit various
diameter pipes.

Tuned Circuits

Careless planning of the layout, use of
unsatisfactory connecting wire and the
selection of components without due regard
ta their low-loss properties, all contribute
to the overall loss of efficiengy. The location
of the coil-holder, variable condenser and
associated valve-holder—with relation to
each “other—forms an essenfial considera-
tion. A tuning condenser mounted on a
panel several inches from the coil and valve-
holders, can introduce sufficient unwanted
wiring to cause H.F. losses, additional
capacity to earth and across the tuned cir-
cuit, and pick-up or break-through of signals
at frequencies other than that to which the
circuit-is tuned. It is not possible to illus-
trate all flaws in a layout, but Fig. 5
shows a good and a bad arrangement of
the components just mentioned. ¥t will
be seen that one layout necessitates long
inter-connecting wires, one of the things
to avoid. The other diagram shows how the
components have been re-arranged to re-
duce length of wiring to a minimum. The
use of brackets (Fig. 4) for holding variable
condensers, raising the coil holder by means
of insulating pillars, until its terminals
are on the same level as those of the con-
denser, are but two items which will do a
great deal towards reducing losses. All
tinned-copper wire used for connecting
components on the H.F. side of the detector
should have a gauge of, say, 18 SW.G., as
such diameter wire not only tends to reduce
H.F. losses but it also makes rigid wiring
which, in itself, is an important item.

Tt is not usually necessary, unless one is
concerned with the reception of the 56
me/s band, to raise the valve-holder, as the
length of the grid-condenser invariably
permits a straight-line connection to be
made between the coil and the valve-
holder when they are arranged as shown in
the diagram. The band-spread condenser
should always be mounted close to its
“ tank,” similarly, H.F. chokes and anode
by-pass condensers should always be so
located so that the wiring to the anode
terminal is as short as possible.

Reaction Components

When capacity-controlled reactioncircuits
are used, don’t assume that any type of
variable condenser will do. Remember that
it is carrying H.F. currents, and choose one
of the air dielectric type of good make and,
preferably, fitted with a slow-motion drive.
Quite a good deal of erractic reaction can
be traced to a poor condenser; always
make sure that the fixed vanes are con-
nected to the H.F. side of the circuit,
.i.e., anode, and that the condenser is placed
50 that the connection between anode and
plates is kept short. As it is desirable to
keep the complete reaction circuit as com-
pact as possible, without, of course, bringing
the actual controlling condenser so close to
the grid or aerial winding as to introduce a
degree of permancnt reaction, it is well to
devote some little time in the placing of‘the
associated parts and, in this direction, it is
often found that a chassis construction
lends itself to an easier solution of the
problem than when the parts are mounted
on a baseboard. As with tuning and tank
variable condensers, don’t be afraid of using
extension rods for control purposes, not
solely from the point of view of reducing
hand-capacity effects but to allow the most
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satisfactory placing of the components as
suggested above.
Wiring

It is not sufficient to keep all wiring as
short as possible. Each constructor must
acquire, by experience, the knowledge about
which components can be brought close
together, just how close they can be and
how much wiring can be shortened without
introducing an undesirable form of inter-
action. A few experiments with a simple
S.W. receiver will soon show many interest-
ing snags which are likely to arise if the
‘“ all wiring as short as possible > statement
is taken too literally.

As stressed before, use wire having a
diameter which will form rigid self-support-
ing wiring and cut down H.F. losses. Thin
wiring, straggling all over the assembly, can
introduce serious losses, instability and
inconsistent performance. The same applies
to poorly-made connections, presence of
soldering flux on components and faulty
earth returns. Whercever possible, solder
all connections and see that a perfect joint
is formed. Earth every part which has to
be -connected to the common negative-
earth line with stout wire, taking all such
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connections direct to the earth terminal
by the shortest way. The earthing of the
frame and the moving vanes of a variable
condenser, when such is called for, is usually
a point so-often treated with scant con-
sideration. Don’t assume that any indi-
vidual part is earthed because it is making a
mechanical contact with another part which
is. Connect all such parts together electiic-
ally by 18 S.W.G. or, in certain cases, it is
better to use the metallised sleeving used
for screening conductors, pressed flat and
well soldered to the part concerned.

Layout

While a pleasing layout is wusually
desirable, especially so far as the panel is
coqcemed, it must not be made an over-
ruling comsideration. It is far more
important to study component location in
the light of associated wiring than appear-
ances. With a little thought and skill, it
is often possible to arrange matters so
that a satisfactory compromise is secured
but, to achieve this,'one must be prepared
to devote a good amount of time ex-
perimenting with the layout on a dummy
baseboard or chassis, bearing in mind all the
time the necessary interconnecting wiring

Coil holder
o
00 -] ( o] 4 [} 00
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-] o] o
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suggested layout on the i . \
. right.  The one on 7 Tuning
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NOTES AND NEWS

¢ Personal ” Parcels to Prisoners of

War

E are informed by the G.P.O. that the
arrangements for the despatch of
‘“ Personal ”’ parcels to prisoners of war
interned in enemy territory which were
suspended last July have now becn restored.
Under these arrangements the next of kin
of a prisoner will be allowed to despatch
a parcel once every three months. Each
parcel must bear a special label which will
be issued by the British Red Cross Society
and Order of St. John of Jerusalem, 14,
Finsbury Citcus, London, E.C.2, otherwise
it will not be accepted for transmission at

a Post Office.

Full particulars of the arrangements are
given in a Post Office leaflet, number
P.2280E, which contains the general regu-
lations for communication with prisoners of
war interned abroad. Copies of this leaflet
may be obtained at any Head Post Office.
Copies will also be sent by the British Red
Cross Socicty to the next of kin.

It should be noted that the British Red
Cross Society is preparing complete lists
of prisoners of war and their next of kin,
and special labels for use on ‘‘ Personal’’
parcels will be issued to all concerned as
soon as possible. As these will have to be
issued in rotation some time may elapse
before all the labels are issued. In the mean-
time next of kin are asked to refrain from
applying for the labels, but if they have
recently changed their addresses they
should notify particulars of the change to

the British Red Cross Society at the address
given above.

G.E.C. Radio Sets in the Wars
DURING the past few weeks several

letters have been received by The
General Electric Co., Ltd., bearing news of
radio sets that have stood up to the Luft-
waffe with what might be called typical
British fortitude.

One visitation by Goering’s staff which
Londoners will remember occurring near a
railway station caused the roof of a Salva-
tion' Army canteen to be lifted several
inches, most of the goods on the shelves
inside consequently being thrown to the
ground. A G.E.C. B.C. 4040 was among the
casualties. All “‘injuries,”” however, were
of ‘““superficial’> nature. The Adjutant
reported that after making a couple of con-
nections which came away in the fall, the
set now performs as well as it did when new.

Another note from a Midland branch of
this company tells a similar tale of a battery
set which successfully survived the damage
caused in a private house by an aerial
torpedo. ‘‘ Apart from a few scratches,”’ the
correspondent says, ‘‘and a broken high-
tension lead, no serious damage seems to
have been done, and the set is now working
again in good order.”

LATHE WORK FOR AMATEURS
by F. J. CAMM

1) or 1/2 by post from

George Newnes, Ltd., Tower House, South-
ampton Street, Strand, London, W.C.2
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Practical Hints

Simple Continuity Tester
IN constructing a bench with aerial, earth,
amplifier, etec., I devised a dodge which
may be of interest to other readers. Itisa
fii:lnple continiuity tester on the following
es.

A small pocket compass was countersunk
into the bench, leaving the glass level with
its surface. An old H.F. choke was then
mounted with its axis at right angles to the
field of the compass. Through the choke
may be passed a current, the strength of
which will depend on the choke resistance
and the thickness of the wood. In my case
1} volts sufficed. The choke was wired up
in series with a switch and a pair of test
prods. After a little use the device gave a
rough idea of resistance values, etc., and
acted quite well as a continuity kick meter.

The compass response can be improved,
and its position ** off ’’ reading standardised

y putting a bar-magnet in a position
oughly at right angles to the choke and at
a distance best found by experiment.
The inclusion of the bar magnet below the
desk serves to balance the compass, and if

Test
Prods

THAT DODGE" OF YOURS !—'

Every Reader of “ PRACTICAL WIRE.
LESS’’ must have originated somelittle dodge
which would interest other readers. Why
not pass it on to us ? We pay £1.10-0 for the
best hint submitted, and for every other item
pu!)“shed on this page we will pay half-a.
guinea. Turn that idea 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 notion
sent in must be original. Mark envelopes
‘ Practical Hints.”’ O NOT enclose
Queries with your hints.

SPECIAL NOTICE
All hints must be accompanied by the
coupon cut from page 136.

- { D I

the dial is held securely. The magnifying
glass is lin. in diameter and is taken from
an old torch. This is mounted over a
hole {in. in diameter cut in the plywood
panel. It is held in posi-
tion by a square of ply-
wood having a central
hole of Zin. diameter cut
in it, and screwed to the
panel. Washers may have

to be interposed between
the panel and the holder
to prevent undue pressure
on the glass.

For best effects the

Choke’
Mounting Block

Details of a simple continuity testing apparatus.

well placed, gives it a sarprising sensitivity.
—R. KEarRNEY (Belfast).

A Slow-motion Dial

ERE are details of an illuminated
S.W. dial I made recently and which
gives me very satisfactory service. The
actual dial is composed of a celluloid
protractor, the other half being a semi-
circle of stiff cardboard the same size as
the protractor. At the junction of the
marked angles on the protractor is a small
semicircle. - This is cut out with a razor
blade. Treat the cardboard likewise. The
two semicircles are then, by means of
another piece of cardboard and eyelets,
made into one complete disc with a central
hole for the spindle. This central hole is
occupied by a brass bush with a Jin.
hole drilled througli it. The condenser
spindle also has a {in. hole drilled through
it. Put the dial on the bush, leaving the
nut slack. Then put the bush on the
spindle of the condenser and insert a split-
pin in the &in. hole. Turn the condenser
to maximum, turn the dial round on the
bush until it reads 180°, then tighten the
nut holding the dial on the bush. The pin
prevents the dial turning on the spindle,
and the dial is now sct to show the correct
values.

The rest is fairly simple. A brass bush
is fixed in the panel so that the top of the
rod turning in it is level with the bottom
of the dial. A washer carrying a spring is
slipped over the driving spindle, the end
of it resting over the panel bush. Between
this washer and an adjustable brass collar

/c.a T

Battery

back of the protractor
should be painted over
with white enamel. This
does not affect the mark-
ings which are black and
sunk in grooves. A vertical wire should be
placed behind the magnifying glass, but a
hair dipped in adhesive and stuck to it
will suffice.—JoBN BRIDGES (Gateshead).

A Valve Oscillator Unit
THOUGH the neon oscillator is very
popular as a circuit tester, morse
practice oscillator, etc., I have always
preferred a simple valve oscillator, asno high
voltage D.C. is required, and the necessary
parts are usually to be found at hand.
After much experimenting I finally
made up the unit, as shown in the

\
Switch

Panet

Atuminium
bracket

Magnifying |
glass Prorracror

Brass
bush

Solit
o —H]

Rivérs <.

1

[~Cardboard

BrYas backing

bush

Constructional details of an
illuminated slow-motion dial.

Sritt cardboard
backing

Semi-cntular piece
o cardboard

sketch, and which has since proved indis-
pensable.

Though the basic circuit is not original,
one or two of the detailsare. A single head-
phone is permanently mounted on the unit.
For momse practice and testing of high-
resistances this may be removed and 'phones
used. The 3-volt H.T. battery is mounted
inside the box. Note that the negative
lead goes to L.T.4, so connecting both
batteries in series.

A pre-set condenser is mounted on the
panel, by means of its terminals, to vary
the tone, and a valve-holder is mounted on
the panel with the filament terminals across
the output, for testing filaments for con-
tinuity.

Single Aeadphone
mounted-on bracket

Valve Holder
with Filament
N Pins wired

across output

Plywood Cabinet
with stoping Panel

Circuit diagram and pictorial view of an
easily-made oscillator unit.

I sometimes use this oscillator for feeding
a resistance-capacity bridge, in which case
the headphone is shorted out. This is also
done when testing transformers, the 'phones
being connected to the second winding,
thus testing both windings at once.—R.
BuckERIDGE (Radford).

A New Book

NEWNES
SHORT - WAVE
MANUAL

A Complete Treatise

on the Design, Con-

struction and Opera-

tion of all Short-wave
Equipment.

Price 5/- or 5/6

by post.

from George Newnes, Ltd.,

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

Y
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Modern Factory Production Methods—4

Details of Assembly Work, and Wiring Operations

HILE the test engineers are
designing their test equipment
which was dealt with in the last

article, the production planning engineers
will be working out details associated with
the actual assembly of the components on
to the chassis, and the wiring-up of them
into the receiver circuit.

Methods of Assembly

There are two main methods of assembly,
one being the continuous belt system which,
however, is generally only worth while in
very large establishments, and the sccond
system in which cach operator as she
finishes her particular job on the cha:ssis
passes the chassis along to the next girl
on the line. As this is the more general
method among most manufacturing con-
cerns we will deseribe its functioning more
fully.

The accompanying chart conveys the
general idea wunderlying the average
assembly line.

The first eight stages along the line are
shown, but it will be appreciated that the
amount of work done at each stage will
depend upon the production per hour
required. As stated above, each operator
passes the echassis to the next operator
‘when she has completed her job, but this
passing along has to be carried out by all
operators at the same time. Therefore,
the first ‘consideration of the production
planning engineer is to arrange that each
operator will take the same amount of
time to do her qwn particular job as all
the other operators.

For example. let us assume that he works
to a period of three minutes tor an operation,
he will have decided that this period is the
shortest time in which any single operation
can be done. In the accompanying chart
the first operation on the actual assembly
line is to fit a mains transformer to the
chassis. This will entail putting the
transformer bolts through the chassis,
fixing the required washers and nuts, and
tightening these up with an electrically
driven tooi.

Second Operation

The second operation is the fitting of the
smoothing condenser, but as this may only
comprise driving a couple of P.K. screws
through a flange of a condenser block or.
in the case of tubular condensers, fixing a
clamping ring to the chassis by means of
one nut and bolt, the operator willobviously
have time to spare. The production
planning engineer will, therefore, arrange
for some other work to be carried out at
this stage, such as the fitting and connecting
up of certain lengths of wiring to the
condenser or transformer so that the total
time of three minutes is expended in working
on the chassis.

The third stage. as will be seen from the
chart, is the fitting of the wavechange
switch and variable condenser.

It will be appreciated, therefore, that the
chassis will be coming off the end of the
line at the rate of one every three minutes,
and if the production planning engineer
wishes to double the output from the line
he can do so by halving the amount of
" work done by each girl and doubling the
number of girls. Thus. ea~h one conipletes

By ' SERVICE”

her operation in one and a half minutes.
This cutting-down of the time may
necessitate the increasing of the amount of
work done by groups of girls working on
sub-assemblies The question of sub-
;w;sembhes, however, will be dealt with
ater

Timing

Reverting back to the timing of the
various operations, the moment at which
the chassis is being passed from one

The start of an assemb[y line.

operator to the next is often indicated by a
bell, or klaxon, operating in conjunction
\vlth a large clock fitted with a single hand.
The hand travels round the circular scale
with zero at the twelve o’clock position.
and the klaxon or bell is arranged to sound
as the hand of the clock reaches the zero
mark.

1t is obvious that as the girls become more
expert at their individual jobs they will be
able to carry out their operations more
quickly. This will be evident to the obser-
vant enginéer in charge of the floor, because
the girls will be waiting for the bell or
klaxon to sound so-that they can pass the
chassis along. When all the girls have
become so efficient that they are all finish-
ing their jobs before time, the production
engineer will often arrange that the clock
runs more quickly, and he may cut off a
quarter minute 8o that the signal is given
every 2% minutes instead of every three
minutes, as previously, and he may be
able to do this again when the girls have
got used to the new conditions.

So that they will not be penalised by the

L-__—"t_s - -

Note how the chassis are safcguarded
by the protecting steel cradles.

increase of efficiency with its proportionate
increase in output they are often paid a
bonus based on the production from their
linc which, naturally, encourages them to
maintain as much output as possible.

Protecting Cradles

The passing of the chassis along the line
when the signal is given is rather a rough
process for a radio receiver, and they are
generally fitted with protecting steel
cradles which are shaped so as to hold the
chassis in a position
that will not allow
any harm to come to
it, no matter how
roughly the chassis
cradle is handled.
These cradies may be
seen fitted to the
chassis in the accom-
panying photograph,
and it will be noted
that not only do they
protect the chassis,
but they also form
runners like those on
a sledge by means of
which the chassis is
easily slid along the
bench fron one opera-
tor to another.

With regard to the
actual passage of the
receiver down the line,
for illustration pur-
poses in the accom-
panying chart the
operators are shown
seated next to each
other, but where a
large output is re-
quired a correspond-
ingly larger number
of girls is needed.
Where the facilities for
long assembly shops
are not available, the
passage of the receiver
chassis down the line
may be arranged as
shown in the insets at
A and B on the assembly line chart.

Awkwardly Placed Components

One of the chief considerations which the
production planning engineer has to keep
in mind is that the work on the chassis must
progress so that the awkwardly placed
component or wiring are assembled first.
Components and leads which lie close to the
chassis must be put into position before
complicated arrangements such as wave-
change switches and multiple condenser
blocks are fitted to the chassis. If this
point is not looked after time will be
wasted in trying to make soldered joints
in practically inaccessible places, and there
will also be the danger that such joints
will be bad ones and adjacent wiring or
components damaged by the hot soldering
irons.

This problem is one that really should
be taken care of by the chassis layout
engineer a3 he generally compiles the
sequence of operations, but it may be that,
due to an oversight on his part, or to
modifications effected on the chassis at the
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last minute, that the production planning
engineer has to rearrange the sequence of
operations when he finds that some of the
operators experience difficulty in carrying
out their jobs efficiently. Therefore,
although for explanatory purposes the
accompanying assembly line chart shows
the major operations carried out and
completed in one sequence, it may well be
that in actual practice some of the fixed
condensers or resistances referred to in
a later stage may be wired into the circuit
~in earlier stages along the line.

Sub-assemblies
A glance at the assembly line chart will
show that there are other operations being

carried out simultaneously with those per-_

formed by the girls on the line. These sub-
operations, as they are termed, are for
purposes of making up sub-assemblies
which are being constantly fed to the girl
whose job is to fit them to the receiver
chassis.

For example, the production line cannot
be expected to remain stationary for the
length of time needed by operators to cut
wires to the right lengths, fit them with
systoflex, and bend them into position
before finally soldering them into the
circuit. One of the girls at a bench near the
assembly line will be given this job. If will
10t be skilled labour and, therefore, the
¢ost will be reduced in addition to the
general speeding up of production.

Another reason for sub-assembly opera-
tlons would be the fitting of wiring to the
hottom tags of the tuning coils, because of
the fact that when the tuning coils are in
position on the chassis such wiring would
be difficult to carry out.

Dealing with Long Wires

In large receivers several long wires will
take the same path when they are finally
assembled in the chassis, and the layout
engineer will, wherever possible, have these
wires made up as a sub-assembly.

After they have been cut to length,
prdperly shaped on a jig comprising a
length of wood with wood or steel pegs
driven into it, and bound together to make

SRR

PRACTICAL WIRELESS

19

what is called a cable form, they will be
supplied to the operator on the assembly
line, who merely places the cable form in
position and solders the ends of the wines
to the various terminal tags, which should
automatically be adjacent to them.

In the accompanying photograph supplies
of cut and prepared wire may be seen in
1;1_1el cardboard boxes in front of the first
girl.

When the whole of the assembly line
planning has been completed a small quan-

MAIN

Start.
ASSEMBLY,

Mains transformer fitted <
to chassis.

Smoothing Condenser

and transformer carried
out.

Wavechange switch and
tuning condenser fitted.

Tuning coils fitted.

Chassis fitted with pro-
tecting cradies.

Wires soldered to switch
“€ and condenser

tity of chassis will be ordered, say about
fifty, and on the production of these the
girls will be tanght and shown what to do.
Any difficulties experienced by the operators
can be rectified, and a general-idea of the
job can be obtained by the engineer in
charge of the assembly floor.

This early trial production is very
important, and in the next article the tests
carried out on the chassis, and the in-
formation gleaned from this early work,
will be discussed.

suUB
ASSEMBLY.

Vailveholders and ter-
minal panels riveted to
chassis.

-«

Wires cut and formed
fitted. Wiring to V/holders <~ for heater circuits, etc.

¢ Wires prepared for fit.
ting to switch and con-
denser.

Wires fitted to bottom «€— Wircs prepared for fit-
tags of coils.

ting to coils

2}
5¢ — Wiring between above A 'Y, i u“ m_iNeY
+ components carried out. /,/ |
t 2o 7
6? L Small condensers and o3 T T — =0
resistances fitted and Do |
| wired into circuit. //‘ *
Y 4‘\\ i
Z+ - Volume control fitted 95 g-—=g——-_ 5
and wiring completed. ‘// ]
r +,
Y 5.:\\ [
q‘ — Wiring and mechanica’ \)7 76— ———¢8
| tnspection. - T
‘ A |
as” ¥
—~—
~.
Finai =
Stages

Assembly line chart of operations tn o modern radio factory.

American Radio Artists’
First Appearances

ANY of the American radio artists
heard over the air from station
WLW (Cincinnati) were clever
when they were children. Presumably,that’s
why they’re performers to-day. Forinstance,
Arthur Chandler, Jr., veteran organist for
WLW, made his entertainment debut at
the age of seven, playing the piano in a
dramatic skit. The conversation exchanged
was notable. Arthur’s mother said,
* Arthur, will you play that charming
piano selection you-have been practising ? *’
And Arthur, acting just as if he hadn’t
expected the request, cavalierly replied,
*“ With the greatest of pleasure, mother!”’
To-day, Chandler is embarrassed when he
remembers those elegant words.

Piano Recital at Five

Anita, the new WLW song stylist, also
started her career at the piano, giving a
recital at the age of five. John Cornell,
gnnouncer, played the triangle in a kinder-
garten thythm band at the same age.

Younger still was Jim Day—just turned
three, when he discovered he could walk,

which was also the age he found he liked
to jig-dance in front of an audience.

Billie deVore, of the sweet-sing