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The Universal AveMinor and the

- .C. AvoMinor put within the reach
of the serious amateur a means of

rapid precision testing of an accuracy

unobtainable with other instruments
in theit class. Their simplicity and
versatility make short work of all the

notmal trouble.tracking problems.
They are worthy members of a range

of “AVO” Instruments renowned
for their high standard of work-
manship and efhiciency.

THE

UNIVERSAL AVOMINOR
FELECTRICAL MEASURING INFTRUMENT
22 Ranges of Direct Readings

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

Volts Volts ' Milliamps THE UNIVE RSALAYOMINOR
0- 75 milil- | 0- Hvolts 0o 2.5 milli-

volts ‘ : amps.
0- Syvolts  0- 25 0 5,
0- 25 . 0-100 0- 25
0-100 0-250 010
0-250 , 0-500 ,, | 0500
0-500 ,,
RESISTANCE

0- 20.000 ohims 0+ 2 megohms

0-100.000 0-5 .

0-500.000 0-10 { BRTTIAE
Complete with instruction booklet, leads, MapE

interchangeable crocodile clips and
testing prods.

THE D.C. AVOMINOR

ELECTRICAL MEASURING INSTRUMENT
13 Meters in ONE

Current Voltage Resistance
milliamps volts olims
0- 6 - 6 0- 16,000
0- 30 0- 12 - GOLOO0
0-120 0-120 0-1.200.(0K)
0-240 mm:nhms
0300 0-3
Regd. Trode Mark In ease, com ‘;‘;00 ith trieti
plete  wi justruction
ELEOTRIOAL MEASURING booklet, leads, interchangeable crocodile
INSTRUMENTS clips and testing prods,

@ Write for fully deseriptive
pamphlets and current prives

THE D.C. AVOMINOR

Sole Proprietors and Manufacturers :
AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT Co. Ltd., Winder Mouse, Douglas Street, London, S.W.1.

i Photte : Victoria 3404,7

a

USE

Keep that happy
expression

In good times or
bad, wherever you
are, keep to that
happy expression
" Player's Please.”
The cigarette
which makes
happy expressions
everywhere.

SUPERSENSITIVE
TELEPHONES

to get the very best out of

your short-wave listening
HOWEVER well you may have built your set . . .

however efficient it may be in most respects, you
are not getting 100 per cent. results if your headphones are
not of the very finest quality. These must be Ericsson
Supersensitive if you want super results.

These wonderfully sensitive hegdphones simply annihilate

distance . , . securmg at unbelievable strength the most

. distant of transmissions. In ad-

dition, their purity of tone must
be experienced to be realised.

Light and comfortable in
wear—a big point during long
spells at the dials. Very robust
in construction in spite of
their fine sensitivity.

" At all good radio dealers. If you
have any difficalty—uwrite direct to

ERICSSON TELEPHONES
LTD., 22, Lincoin’s Inn Fields,
London, W.C.2.

Tel :
HOLborn
6936.

PLAYER'S NAVY CUT CIGARETTES. MEDIUM ol
MILD. PLAIN OR CORK TIPS,

Three
Resistances,
120,2,000 and
4,000 ohms.

NCC5208%8
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for d Reli
jency an
Efficl yF::U;ZCL:lN:ES P

Obtainable from all Radio Dealers

Advt. of STEMENS ELECTRIC LAMPS AND SUPPLIES LIMITED
38-9, UPPER THAMES STREET, LONDON, E.C.4
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AYLORMETE f

32 RANGE !
UNIVERSAL METER !

Sensitivity 1,000 chms per volt. A.C.and D.C. ?}

MODEL 90

This Taylor Mode! 90 is acknow-
ledged as a dependable, sensitive
and accurate meter for Radio
and General Test requirements.

PRICE

£8-15-0

Complete with detailed
book of instructions.

Delivery at present ex stock.

THE 32 RANGES cover :

D.C. Voits 0-0.25 up to 1,000 in 7 ranges.
A.C. and Output Volts 0-2.5 up to 1,000 in & ranges each,
D.C. Current 0-1 m.a., up to 0-2.5 amps in 5 ranges.
A.C. Current 0-1 m.a., up to 0-2.5 amps in 4 ranges.
OHMS from | to 10 megohms in 4 ranges, making 32 ranges
in all.
All Taylor Instruments are British made and Guaranteed for

6 months.
419-422, Montrose Avenue,

TAYLO SLOUGH, Bucks.

Telephone : SLOUGH 2006).

Electrical Instruments Limited,

or more rooms.

The economically priced Stentorian does full justice
to the finest receivers—it gives a quality of
reproduction that will amaze you.

dealer to demonstrate NOW.

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

WHILESHE WORKS’

A kitchen can be a dull place—brighten your
wife’s working hours with cheery entertainment.
Extension speaker listening is the only satisfactory
solution to this problem it provides radio in two

Literature on application

Stentorian

THE PERFECT EXTRA SPEAKER FOR ANY SET

TRAINED MEN
URGENTLY
NEEDED

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

clerk writes: I would again cxpress my
thanks for the tuition that has enabled mic to pass
my RATL. Izamination, and particularly
for the personal way in which the Course has been
conducted.”

A grocer writes :
thanks to vour Course.

A shop assistant writes 1 “ I sailed through the
questions at the R.A.F. Test and thank you for thc
utnost satisfaction I received from your training.”

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

Our Home-Study Courses are praised and re-
commended by leading Radio Authorities. Hun-
dreds of students of all ages who are now in well-
paid positions owe their success to our training.

If you are not ligble for military service, there
are excellent opportunities for spare-time or full-
time employment.

POST COUPON NOW and learn how you
can study at hoine and become a qualified
Radio Engineer.

T. & C. RADIO COLLEGE

FAIRFAX HOUSE (P.7.)
HIGH HOLBORN, LONDON, W.C.!

1 passed the Test easily,

”»

Ask your

] (post in unsealed envelope, 1d. stamp) |
Please send me free details of your Home-Study
Radio Courses.

! NAME ...ooveeniinannnns e |

| ADDRESS ....iiiiiiivnererivesearoneannonas I

WHITELEY ELECTRICAL RADIO €O., LTD.,, MANSFIELD, NQ’I‘TS. Voo i

——.ih——_——————-———————
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-l PREMIER RADIO B>

————— NEW PREMIER S.W. A.C. RECEIVER KIT o—

in resp to many r we have now produced an A.C, version of the popular Premier Short Wave SG3 Kit.
Circuit : Pentode H. F. Stage, Pentode Detector, Beam Power Qutput, and F.W. Rectifier. 200-250 v. A.C. Operation.
Built in Power Pack. Hum-free op.ration. For use in Phones or P.M. Speaker.

Complete Kit of Parts with drilled ch all Plug.in Coils covering 13-170 metres, 4 valves and full in-
structions and circuits £4-10-0, Completely wired and tested £5-10-0 Send for full details.

SHORT-WAVE GEAR PREMIER 1940 PREMIER BATTERY
Short-Wave Coils, 4 and 6-pin types, 13-26, “5v.5” COMMUNICATIONS CHARGERS for A.C. Mains

22-47, 41-94, 78-170 metres, 2/ each, with circuit. Westinghouse Rectification

Rremier 3-Band S.W. Coil, 11-25, 19-43, 38-86 ]
metres. Suitable any type circuit, i1, REGEIVER complete and ready for use
iaagy Coin ColtFormers, Plamer Thrasded, | 1 A S-valve Superher, covering 122000 | | Jogtoctsy,, Vol tt | ine: 38
k)t?lity«?icro Cursor Dials, Direct and 100 : | metres in 5 wave bands. 6 volts at § amp. 190- 6 volts at 2 amps. 3716
atios, 413, .

New Premier 2-Gang S.W. Condenser, Beat Frequenq Oscillator.
2 x .00015 mf. with integral slow motion, 5/9. 2-Spread Band-Spread Control.
Bakelite Dielectric Variable Condensers. AV.C. Switch. MOVING COIL SPEAKERS
.0003 and .0005 mf. Suitable Tuning or Reaction, . . Al I ith P Roi )
116 each. lluminated Band-Spread Dial. M e o o & g My
Short-Wave H.F. Chokes. [0-100 m., i0id. Send-Receive Switch. 66l.. ’ s e e
::g: High grade Pie Wound U.S.A. type, 119 iron-Cored IEs. ENERGISED MODELS

M . Plessy 8 in. 175 ohm field, 716 ; G.l12 ener-
:.’I‘:"tl;“Du\:’Ia;:nfr’ i::“"'d Coils.  Medium Phone Jack. gised, 596 ; 10 in, B.T.H. 1,600 ohm. field, less

. : b Over 4-Watts Output. transformer, 1116,
i Built into Black Crackle Steel case pro-

5% " viding complete screening. 104 in.

LEARNING MORSE Moving Coil Speaker in separate steel PREMIER 1940 HIGH
Premier Morse Practice Key on 3,3 cabinet to match. FIDELITY AMPLIFIER KITS

Bakelite Base and Brass Movement Receiver, complete with 9 o Each Kit is complete with ready drilled chassis,
,lo all tubes and Speaker £ 9 selected components, specially matched valves
and full diagrams and instructions.

Heavy Duty TX Key on Cast Base |°l- - Kic of Parcs e&":;:e::?

General Purpose Morse Key ...

. with Valves Tested
Bakelite Buzzers ... |I9 PREMIER SHORT-WAVE KITS J-wate A.C. Amplifier... 2 .6 6 3 4 0
OVERSEAS NEWS 3-watt A.C.ID.C. ,, 2 6 6 3 40
Complete Kit oj PaLtsd for v\‘lla‘l}:’e 25 for ER 6-watt A.C. . 6 2 & 700
Oscillator as  describe: in AL 8-10-watt A.C.ID.C. 550 6 2 &

- : - Incorporating the Premier 3-Band S.W. Calil, wa
Learning Morse " ... , 11-86 Metres without coil changing. Each Kit is 15-watt A.C. » 614 0 8 2 ¢
complete with all components, diagrams and Black Crackle Steel Cabinet IS/ extra.

2-voit valves. 3-Band S.W. | Valve Kit, 14/9.
3-Band S.W. 2-Valve Kit, 226.

SHORT - WAVE CONDENSERS :
Trolitul insulation.  Certified _superior to DE LUXE S. W. KlTs RE PLACE M E NT V‘ALVES

i - ion. i B Complete to the last detail, including all Valves
ceramic. All-brass construction. Easily ganggd and :DI'S. wiring diagrams and fucid ms;rucuons FOR ALL SETS
15 mmfd. ... 19 100 m.mfd. ... 23 for building and working. Each Kit is supplied Europa Mains Valves. 4 v. A.C. Types
p: pe
25 mmfd. .. - 160 mmfd. ... 26 with a steel Chassis and Panel and uses plug-in A.CJH.L., ACIL, AC.US.G., A.CIVMSG,
40 mmfd. ... 2= 250 mumfd. ... 21 coils to tune from 13 to 170 metres. ACIH.P., ACIVHP, ACP, all 513 each.
1 Valve Short-Wave Receiver or Adapcor 200 IA'-_'C-'_”';-‘Pw AACCI:’VXH4P1 n7'P3“ 7#; " ?: f .IPens,
. - -H., angers,
| l;Iatlv Short Wave Superhet Converter :"6 ;d D;ryhleggaodepmo#s' ﬂg,‘ 3*;38“ D‘H
e - riode, . v. FW. Rect., R ., 616,
MAINS TRANSFORMERS Kic ... B | | 53V, 2 amp. “Gen. Purpsse’ ghﬁ,,’om ;
. . ive Sh .W AC 5 htC - ens. and Var.-Mu en., Double Diode
Wire-ends. All L.T. Windings ! verver Kﬁrf.. ™ UPESE ST 2e3 | | Triodes, Oce. Freq. Changers, 816 ‘each.  Full and
b Half-wave Rectifiers, 6/6 each,
Centre-Tapped 2 Valve Short-Wave Recelver Kit .. e 290 Triad US.A. Val
. alves .
S.P.301  300-300 v. 150 m.a. 4. 2-3a, 3 Naive Shor-Wave Screen Grid and eai. | | Wehold the largest scocks of U.S.A. tubes in this
4v.2-32,4v. 'a, 4v.la ... IS en - country and are sole British Distributors for
SP. 350A 35$§52; IOgr; a.5v.2a (not \ TthAlf( H;gth-gdradde tAmeri;:laén Va:lves.A"Atlrl‘ types
y v.2-3a ... - in stock. andard types, each. e new
Octal Base tubes, ac 6f h.
SP. 3508 350-;.Sgav4I002rr§a 4v. 2'31 141 Auto Transformers. Step up or down. [00- . eac
34, 4v. 232 .., - v to 200, 230 or 250 v. A.C., 60 watts, 91 ; Clearance Line U.S.A, Valves
125 , . ’ H
SP. 35t 353-35‘3’;' 4'v5°3"r v 1, 51 125 watts, 1316 5 250 watts, 1816, U.S.A. Types, 24. 30, 35151, 55, 56, 57, 71, 85,
p. 352 350.350 v. 150 m N 5 . 2a L.T. Transformers, all C.T. 2A5, 2A6, 2A7, 2B7, 6A7, 210, 250, ali 2 for 3/-.
: 6.3 v. 22,63 159 4v.2-3a. .. 9 63v.2-3a. .. 9l
e sa 25v.5a .. 91 75v.3a. A 9t
MATCHMAKER UNIVERSAL 5v.23a, .. 9 12v.3-4a. .. ISk Premier Pick-up Heads.
OUTPUT TRANSFORMERS Lissen Hypernik QPP Driver Transformers. Will fic any tone-arm 513
Will match any output valves to any speaker Ratio 8: 1. 4i3. ANOTHER SPECIAL OFFER.
impedance. v oure Push-Pull Driver Transformers ... ... 6/6 N:‘:t)::':::’; 5"{:3::;" f,‘;z"’;;:g:;:pga
jos from 13 : | to B0 : |, 5-7 watts, 15/9. Universal Output Transformers. |l Model with arm, 29/6. P.U. head only, De ,Luxe
11 ratios B y Y
10-15 watts, 20/6. 20-30 watts, 35/-. Ratios. Single or Push-pull ... 616 Model, 1916.

y Moving Coil Mike. Permanent magnet model mikes. Tapped secondaries. A. 20 and 40: 1 ;
PREMIER M|CROPHON€S requiring no energising. Response 90-5,200 B, 30 and 60 :i. 66 each.
Transverse Current Mike. High grade large «cycles. Output .25 volt average. Excellent Microphone Stands. Bakelite table stand, 9 in.
output unit. Response 45-7,500 cycles. Low reproduction of speech and music. 48/-. ring, 716 each. Adjustable Floor Stand, 8 in.
hiss level, 23/-. Microphone Transformers. Suitable for all ring. Chrome finish. 26/6.

ALL ENQUIRIES MUST BE ACCOMPANIED BY 2id. STAMP.

ALL POST ORDERS to: JUBILEE WORKS, 167, LOWER CLAPTON ROAD,

LONDON, E.S5 (Amherst 4723).
CALLERS to : Jubilee Works, or 169, Fleet Street, E.C.4 (Central 2833), or 50, High
R Street, Clapham, S.W.4 (Macaulay 2381).

143 a3 R
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COMMENTS OF THE MONTH

Once a Month -
S announced in our last weekly
issue, this magazine temporarily
appears as a monthly magazine owing
to the acute paper shortage. All
newspapers are now rationed as to
~their paper supply, and the ration
"allowed for this periodical would not
have made it an economic proposition
-as a weekly publication. We have,
therefore, used our ration of paper to
produce a monthly edition, and it will
be observed that we have increased
the number of pages. It is, however,
essentlal for us to stress a poéint of
‘great importance to every reader.
It is this: Whether you have pre-
viously had a regular order with your
_newsagent for the delivery of
PracricaL WIRELEsS each week or
10t, you must now place an order with
him for the delivery of this paper
monthly. When a weekly paper
changes to a monthly it is auto-
matically struck off the list of weeklies
issued to newsagents from which
they order their supplies. So every
reader of this paper who wishes to

make certain of receiving his copy of.

this paper each month must ‘go to
his newsagent and place a fresh order
for it. This is the only way to ensure
receiving your copy, as your newsagent
is not able to return.unsold copies,
and will thus only secure from us the
exact number ordered.” You will be
helping us as well as yourselwes if you
do this now.

Lookmg Back ‘
T is interesting in these  critical
~times to reflect upon the past,
and especially as it relates to wireless
“journals. - When the first issue of this
journal appeared on September 24th,
1932, there were numerous weekly
publications and several monthly
journals. Wireless was enjoying boom
years, and home construction was
almost a national hobby of thousands.
We had perceived, however, that
there were many drawbacks. In the

first place,
receivers described in the various
journals to have alternative specifica-
tions. That is to say, for each item
in the specification—valves, trans-
formers, resistances, condensers,
chokes, speakers, and so on, a number
of different makes were recommended.
It was our view that it was not
possible to ensure that the receiver
performed as the designer intended
when the constructor was confronted
with a speécification = which really
amounted to a catalogue of all the
firms making components. For, of
course, it was impossible for a given
combination of components to give
satisfactory results. This is not a
reflection upon the individual com-
ponents. Each of these have their
individual characteristics, and a cer-
tain combination of them will produce
undesirable effects. It was our view

“that a specification drawn up in this

way did not amount to a specification,
since the reader was left with a free
choice. The same effect could have
been obtained by omitting such a
specification altogether.

We ‘soon discovered, after two or

"Editorial and Advertisgement Offices :
¢ Practical Wireless,”” George Newnes, Ltd.,
Tower House, Southampton Street, Smnd
W.C.2. ’Phone: Temple Bar 4363.
Telegrams : N Rand, Lond
Registered at the G.P.O. for transmission by
Canadian Magazme Post.

The Editor will be pleased to consider avtirles of o
practical nature suitable for publication in
PRACTICAL WIRFLESS. Such arlicles should be
wrritten on one side of the paper only. and should
contuin the name and address of the sender. Whilst
the Editor does not hold himself respongible for
manuseripts, every effort will be made.to return
thein if “a- stamped and oddressed envelope ix
enclosed. Al carrespondenre intended for the
Lditor should be addressed : The Editor, PRACTICAL
WIRELESS, George Newnes, Ltd., Tower House,
Southampton Street, .Strlm(l w.(2

Owing to the rapid progress in “the design of
wireless_apparatus and to our ‘efforts 1o keep ovr
renders in touch with the latest developinents, we give
no warranty that appuratus deseribed in oy
colunns is notihe subject of letters putent.

Copyright in «ll drawings, photographs and
articles published in PRACTICAL WIRELESS
specifically reserved throughout the couniries signa-
tory to the Berne Convention and the U.S.A.
Reproductions or imitations of any of these arve
therefore expressly forbidden. PI{A(TI(’AL WIRE-
LESS incorporates * Amatewr Wireless.”

it was the custom for -

“them and to undertake to
‘them free of charge provided that

three issues had been published, that
constructors shared our view. They
had built receivers to published de-

.signs which for one reason or another

failed to live up to expectations. .We,

-however, remedied that by our solus

specification. We specified just the
parts which we had used. We did not

-say that other parts would not work

equally as well, but we knew what the
set could do when the parts used in
the original receiver were employed.
This enabled us to guarantee our
receivers to do what we claimed for
service

the parts which we specified were
used.

One by one journals retired from
the field of radio, and lelt us as
the sole surviving weekly publica-
tion.

Now we have turned to monthly
publication, but not because of lack
of readership. We have been forced
to publish monthly by virtue of the
shortage of the essential material
which makes publications of journals
possible, namely, paper. Readers
may accept our assurance that when
this position improves, and adequate
supplies of paper are again available,
we shall revert to weekly publication,
Our readers will understand that we

‘have been compelled tomake this move

with great reluctance, and we should
like to take this opportunity of thank-
ing the many thousands of loyal
readers who have supported us during
our eight years of existence.

,'Wireless Books

N connection with this journal we
have also produced in those eight
years a library of wireless books, two
of the latest being “ The Radio En-
gineer’s Vest Pocket Book,” 3s. 6d.,
by post gs. 9d., and “ The Superhet
Manual,” 5s., by post 5s. 6d. A cata-
logue of our technical books will be
sent free to any reader addressing a
postcard giving name and address.
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Constructional and Experimental Work is Facilitated by
Sectional Units of Standard Design

ROM time to time manufacturers have
produced special units known as

“ Tuners ’’ as an aid to construction.
These have been in the form of either a set
of coils and associated tuning condensers
(such as the Linacore unit), or have included
also certain valveholders ready wired into
the circuit (an example is the Igranipak).
The main ides underlying the production
of these units was to simplify the work of
the home-constructor by providing him
with the most essential parts of a circuit,
ready wired, tested and built to a standard.
Those constructors who have used any of
these units will know how adequately the
requirements were met, and it was possible
with some units to rebuild the set from
time to time, always introducing the tuner
a8 a main part without any worry as to the
performance of that part of the receiver.
Present-day experiments are, however, not
so difficult as those of earlier days, and
thus the tuner is not sueh a popular item
now. However, by arranging to build a
unit of this type on certain lines there is
provided a wide field for various experi-
mental tests, always with the knowledge
that the tuning section is up to a given
standard. This is especially the case with
the superhet type of receiver, where it
may be desired to carry out experiments
with A.V.C. or other parts of the circuit.

General Features

As has already been mentioned the main
essentials of a tuner unit are the coils and
tuning condenser, with, if the circuit calls
for it, a reaction condenser also included.
These are all wired, and ganging or trimming
carried out. In the case of a superhet
unit, of course, there are much more
critical adjustments necessary, and this is
therefore a more valuable wunit. The
oscillator tracking is carried out in this
case, and all trimmers or pre-set condensers
must be locked to prevent any possibility
of movement. In modern  tuners
undoubtedly one of the most interesting
features is the all-wave coverage which
may now be obtained by the use of suitable
coils, and it is here that the experimenter
can devote a considerable time to the
design of a really effective unit. Messrs.
Bulgin, for instance, supply ready-wound
multi-wave coil units of various types, and
also small single coils for various wave-
lengths from about 10 metres upwards.
With the aid of these, and with multi-point
switches, it should be possible to design a
unit which will give a wide range, and
improved results could be obtained by
changing the tuning condenser. On most
modern receivers of the all-wave type, it
will be found that standard .0005 nifd.
tuning condensers are employed throughout.
This means that on the short waves the
coverage is very wide and, consequently,
tuning is not a simple matter. Forinstance,
a band from 16 metres to 35 or 50 is
announced by some set manufacturers,
whereas with a small tuning condenser
16 to 20 metres would be found very full.
This means that tuning would be very
much simpler, and if a bandspread con-
denser were added it would be quite an
easy matter to tune in stations which

e

-home-made for the purpose.

could not be separated from others on the
commercial arrangement.

Coil Units

Taking the standard 4- or 6-pin plug-in
coils, we see that the tuning range, using a
.00016 mfd. tuning condenser, is given as
9-14, 12-26, 22-47, 41-94 metres, and so on.
The smaller lin. diameter coil units which
are now available will be found to cover
a very similar range, or coils could be

Polish airmen now in
England to carry on the
fight alongside the British
airmen, are now under-
going a thorough training
in various branches of
aceronautics. At the
Royal Air Force Train-
ing School **somewhere
in the North,” Polish
aircraftmen aré receip-
ing their teaching in the
capable hands of the
R.A.F. [Instructors.
They are seen here at a
radio class practising
orse.

As soon as
we come to the medium or long wavelengths,
however, the small tuning condenser would
be found useless in view of the small
coverage and one way of overcoming this
is to switch in a fixed condenser in parallel
with the tuning condenser. This is not
ideal, however, as the minimum condenser
capacity will be at least that of the fixed
condenser. This will preclude tuning to
the lower wavelengths. The better plan
is, of course, to arrange to change over the
tuning condensers, the only drawback
here being that long leads may be intro-
duced in order to connect up the switch
sections. There are two or three ways of
overcoming this, Firstly, the shortest
wavelengths may be considered as the
most important, and the coils and condensers
8o placed that the wiring to these is the
shortest, the medium or highest of the
short-wave coils being placed at the most
convenient position afterwards. Whilst
this will permit of reducing the troubles
to a. minimum, it does not overcome every
difficulty, and there is little doubt that the
- ;

.robustness or rigidity ;

only way of doing this is to arrange for the
coils to be moved en bloc so that the
wiring from the contacts to the tuning
condensers are exceedingly short, and are
exactly the same for every range.

Mechanical Units v

This provides plenty of scope for the
mechanically-minded experimenter. Rack-
and-pinion movements are undoubtedly the
easiest to arrange, and the coils may be
mounted ‘on small bases with spring
contacts’ made from the brass arms of
flash-lamyp - batteries. Any good camera
accessories dealer should be able to supply
the rack movement, and in view of the
present shortage of metal some form of
wooden structure will have to be used.
The necessary screening could, however,
be arranged for with a minimum of metal
which could perhaps be cut from old coil
screens which may be found in the spares

box. These should be cut open and
flattened out, and strips cut to fit only

those places where it is essential. An
all-metal chassis would, of course, ‘be the
idea! scheme, but it is not now possible
to obtain sheet aluminium or copper, and
thus the experimenter is provided with
yet another field for test work in devising
means for overcoming the shortage.
Finally, remember the main requirements
of these tuners—shortness of wiring on the
short-wave ranges ; stability ; mechanical
and standardised
circuit design. With such a unit as a
workshop accessory many interesting -
receivers could quickly be made up, and
more time thereby devoted to tests with
new or interesting circuit features with
the knowledge that the tuning section is
working correctly and at maximum
efficiency.

THE BOOK YOU NEED
EVERYMANS WIRELESS BOOK
‘5/-, by post 5/6.
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ANY of the older hands. and also a
number of young readers of this
paper, are aware that the present

use of short waves is due almost entirely to
the amateur. Owing to the restriction of
wavelengths in the past, and to other
regulations, the amateur experimented on
wavelengths which had been thought
unusable, and some remarkable results
were achieved. The time is now ripe for
further amateur experiments which may
result in some very valuable data being
obtained—for which we can blame the war.
Until last Segtember conditions in the air
were chaotic.” One amateur transmitter
after another * went on the air’® until
it- was "quite: a common thing to hear
an amateur say that he would have
to cease his tests or experiments owing to
difficulty in receiving the station with
which he was working *‘in the clear.”
Now all this has stopped. The elimination
of amateur transmitters in this country
and in many others has left the ether
practically clear, and tests carried out during
the past few weeks have shown that there

is now a good chance of proving many .

things - which ‘have for: long been left in
doubt, and- also-for reliable tests in given
directions. Of these the performance of the
ultra-short-wavelengths is undoubtedly the
most interesting. - -

Optical Waves -

It has been a commonplace to refer to
wavelengths below 10 metres as being
“ optical”’- or *“ quasi-optical’’ waves, in
the belief that the radiations of such stations
acted in the same manner as light waves.
That is to say, it was originally thought
that such signals could only be heard over
distances which would normally permit of

perception of a light. Such a fact has proved

inaccurate as television viewers are aware.
Signals from the London television trans-
mitter have been picked up in both America
and South Africa, whilst even back in 1935
harmonics round about 5 to 10 metres were
picked up in this country from transmitters
in various parts of Europe. There is little
doubt, however, that these signals are
affected by atmospheric conditions, and
therefore in order that they may be
properly studied systematic listening and a
careful record must be kept of all signals
heard. Although there are no nearby
amateurs now transmitting on 56 mc/s or
thereabouts, some Americans are using
that frequency and it is possible to pick
up harmonies of commercial transmitters
in this region. Thus there is some data
upon which to work, and the ouly problem
* for many readers is how to set about it.

Type of Apparatus

U.H.F. apparatus is not so simple to
design, build or operate as normal short-
wave equipment, and therefore if you do
not yet possess a receiver of this type yon
should work to a published design, ov
cipcuit, and spend some time in finding

_circult is eritical.
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ULTRA—SW. RESEARCH
What o Listen For and How to Carry

Out

Experiments Below Five Metres.
By W. J. DELANEY

out how it functions. With the scarcity
of loud signals this may be found sowe-
thing of a difficulty, but by using head-
phones and a good aerial. and tuning very
carefully you should succeed in picking up
one of the commercial harmonics mentioned
and thereby get some indication of the
performance of the receiver. The type of
My recommendation is
that you do not use a super-regenerative
cirenit but a perfectly straight arrange-

_ment, say, a detector-L.F. combination.

Although it is admitted that a good super-
regenerative set will provide better range,
it is noisy and in the hands of a beginner
may prove troublesome. A superbet will
not function very well (if at all) below
5 metres and therefore I do not recommend
that. An H.F. stage is desirable, and thus
a 3-valver should be quite satisfactory for
normal experiments.

A typical circuit is shown in the accom-
panying illustration from which it will be
seen that the standard H.F.-Det. L.F. com-
bination is used, both aerial and inter-
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connections soldered to those points. It
should be remembered that the ultra-short
waves (high frequency currents) travel
on the surfaces only, and thus large gauge
wire should be used not only for the coils
but also for inter-connecting leads. Tubular
coils are generally ecmployed, but 16 or.18
gange solid wire is quite satisfactory for the
connecting leads.

1l components should be of the best
quality specially made for U.S.W. work,
and care should be taken in the layout.
The experimenter may carry out tests in
this connection and no suggestions will
therefore be made in order that a free rein

_may be given to individual ideas.

Measurements

In order to make all experiments con-
clusive some form of wavelength measure-
ment is desirable on these U.S.W., and a
good wavemeter should therefore be con-
structed. The only difficulty arising here i
in the calibration of a home-made meter,
but if you know a local amatenr who has
such an ingstrument you may be able to
obtain his assistance in cahbrating vour
unit against his. Alternatively it may be
possible to pick up a harmonic or a powerful
commercial broadcaster and use this as a
datum point. Apart from the considerations
of equipment there is the need for really
well-kept records. A properly ruled book
should be kept and a very careful note made
of all weather conditions, as well as positions
of sunn and moon. If you are able to
obtain details as to sun-spots (these not now
being published) you may also note these as
there has definitely been found to be
some relation between sun-spot activity
and ultra-short-wave performances. Co-

valve circuits being tuned. The aerial operation between other amateurs is, of
HT+
+
3
; I
# 3
‘P
* :
—— B3
b3 —
= : T
Jc 8~
A
J/C
Lr—
LT+

L =
——
-

g

Three-valve U.S.W. circuit suitable for experimental work.

should be a short dipole, with twin feeders
coupled to the primary of the input trans.
former. Both grid coils should be tapped
to 1educe damping, and by using the small
self-supporting eoils such as the Eddystone
or Bulgin components tapping points may
first be found by experiment, and then

PRACTICAL WIRELESS
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By F. J. CAMM.

From all Booksellers 6/- nei, or by post 6/6 direct
from !he Publishers, George Newnes, Ltd. (Book Dept.),
Tower House, Southampton St., Strand, London, W.C.2.

course, vital, and it will be found in many
instances that conditions over only a few
yvards may be very different. Particular
local conditions. such as the presence of a
hill or even of & large metallic body such
as a bridge or gasometer will have an effect
upon the performance of some stations and
thus a period of listening on a given
wavelength to a definite station may prove
more valuable than a mere searching round
the dial to see what is available. At the
moment we are not able to publish data
concerning reception and weather con-
ditions, but after the war some of the
information gathered by amateurs may
prove of the greatest value and therefore
every constructor who is able should imme-
diately take steps to commence his record
in this direction.
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Microphones :

Their Design

and Characteristics

Explaining how the Construction of These Instruments offers

Great Scope for

By L. O.

HOSE amateurs who have had to
relinquish their transmitting licences
have been forced to seek fresh

fields for their experimental and construc-
tional activities, and from correspondence
received it would appear that quite a
number are concentrating on amplifiers
and microphones. - The various side issues
embraced by these two items offer very
interesting material for the enthusiast’s
energy and study, and another feature
about such work which makes it par-
ticularly attractive at such times as these
is the fact that the knowledge and apparatus
now gained will prove most useful when the
ether is once again allowed to respond to the
call signs of the British amateur.

The subjects mentioned above are too
comprehensive to be dealt with in a single
article; therefore, as the title implies, this
one will be solely concerned with the various
types of microphone most suitable for
general amateur work. .

Essential Considerations

The first and most desirable quality in
any microphone is faithfulness of repro-
duction. This could be expressed as a good
frequency response, but not necessarily a
response covering all the usual frequencies
associated” with the full scale of musical
instruments and the various ranges of the
human voice. The term faithfulness is really
more satisfactory, as one type of micro-
- phone is not always intended to_cover all
"possible sounds; for example, if one is
solely concerned with the reproduction of
the speaking voice, as in the case of most
amateur transmitters, where intelligibility
is the main consideration, then an instru-
ment having suitable characteristics would
be used which, while being ideal for the wo.rk
in question, would possibly not be too satis-
factory if it were called upon to handle the

musical sounds produced by a full orchestra. -

The second feature of prime importance
to the amateur is that of sensitivity, as
most of us usually require to keep the num-
ber of valves in the L.F. amplifier down to
reasonable figures. Unfortunately, how-
ever, if one examines the estimated outputs
of the individual type of microphones, it
will be found that the better the * faith-
fulness of reproduction’’ factor the lower
the output; therefore, with certain types
one is forced, if some predetermined
amplifier output is required, to add or
incorporate additional L.F. stages or a
pre-amplifier, the latter often being referred
to as a °* head-amplifier.”

Such requirements not only add to the
amount of apparatus required, but also to
the cost of the equipment, and for these
reasons the majority of amateurs make use
of a good quality transverse-current type of
microphone.

Transverse Current Microphones

~ Carbon, in several forms, has been used
in microphone construction and experi-
mental work since the initial stages of its

development. It is still used to-day in the .

the  Experimenter. :
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two most popular types, namely, the solid-
back and the fransverse current forms of
microphone. The former system is widely
used for the commercial line telephones,
its great features being simplicity and
exceptional sensitivity, but its frequency
response is somewhat limited. The second
type is a vastly superior instrument, and
could be rated as the most popular amongst
amateurs, and even commercial firms, for
use with certain classes of public address
equipment. It is sensitive, has a very satis-
factory frequency response, according to
its design and construction. but unless
reasonable operating precautions are ob-
served, it is liable to suffer, or rather the
reproduction is, from what is known as
** blasting.”’

Unlike the solid-back type, which often
employs a vecy thin metallic diaphragm, the
transverse current model has its diaphragm
cutfrom flaw-free mica, the thickness usually
being within [the region of 1/1000th of
an inch whilst its surface area will depend
on the construction of the body of the
instrument. Fig. 1 shows the essentials of
the design and how fine carbon granules
occupy a space formed between two carbon
rods to which the actual connections are
made. The granules are arranged in a
layer. making contact between the two rods,
and by means of an external battery and
transformer a polarising voltage is applied
to the two rods, the electrical circuit being
completed by the granules, The current
flows transversely, i.e., from rod to rod or
at right-angles to the movement of the
diaphragm. The model shown in Fig. 1
is fully described in the issue of May 20th,
1939, and it has proved most satisfactory
in spite of its compactness and simplicity
of construction.

To secure a satisfactory coupling and
matching between the microphone and the
input of the amplifier and to enable the
necessary operating voltage to be applied,
it is essential to use a good microphone
transformer, having an average ratio of,
say, 30 : 1, in conjunction with the instru-
ment, and it cannot be stressed too strongly

. Fig. 2.—Showing
F - the principle of
e r = the moving-coil

Z insfrument.

7
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Fig. 1.—The essential component parts of a
transverse-current mike. The size of the
opening of the model shown is 1.9 in. X 1.4in.

that it pays to buy a good make of trans-
former specially designed for the job. The
output from a high-grade microphone of this
type will be in the neighbourhood of .18 to
24 volts. There is one important item to
watch when operating; owing to the
construction of this particular type, it is
susceptible to sound vibrations from
practically all directions, and in view of this
it is often necessary to take special care to
secure suitable sound-screening or baffles to
eliminate unwanted noises.

Moving-coil Models

Microphones coming within this class
can be likened to the now popular moving-
coil type of loudspeakers except that the
operating process is reversed. With a
speaker, energy (the signal) is fed into the
speech coil, which forms a part of the cone
assembly, and which is so located in a strong
magnetic field that the currents cause the
coil, and likewise the cone, to vibrate in
sympathy with the signal. With the
microphone, however, minute electrical
currents are created in the counterpart of
the speech coil, by the sound-waves causing
it, vid the diaphragm, to vibrate or more
accurately oscillate within the magnetic
field. To enable the currents thus created
to be fed into the amplifier and, of course,
to obtain a suitable matching between
microphone output and amplifier input, &
transformer having a ratio of 30:1 is
used. The arrangement. is very similar to
that employed with the transverse current
model, except that no polarising voltage is
required.

As regards construction, Fig, 2 shows the
general idea, but if any amateur is contem-
plating making one, and it is by no means
beyond the possibilities of the enthusiast,
it is very essential to note that, for most
satisfactory response, the cone must be
extremely light, small in diameter, perfectly
suspended and, to reduce the resultant
weight of the moving part, the coil wound
preferably with aluminium wire. Needless
to say, the stronger the magnetic field the
better ; therefore a good magnet should
be used, and the gap, i.e., the distance
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between the magnet pole-pieces and the coil,
kept as small as possible.

Velocity or Ribbon Microphones

These terms are now familiar with all
constructors interested in P.A. or trans-
mitting work, but it would appear that
quite a number are not so familiar with the
construction . of the instrument or the
derivation of the name.

The microphones already described de-
pend for their operation on what can be
termed the pressure of the sound waves,
but with the type mentioned above one is
concerned with the velocity of the waves,
and it is this difference which allows rather
better characteristics to be obtained with
these models.

Before describing the actual construction,
reference should be made to Fig. 3 which
shows the fundamental details of the
-design, but it must be appreciated that the
actual construction and shape varies greatly
-according to the producer. 1t will be noted
that, like the moving-coil instrument, the
main part of the assembly is a powerful
permanent magnet. For simplicity, this is
shown in the popular U form. To the ends
of the magnet. are fitted two pole-pieces so

Soft iron
pole pieces

Aluminium
ridbon 3gx275 B

Permanent

Fig. 3.—A simple form of construction suitable
for an experimental ribbon microphone.

arranged and shaped to produce an oblong
gap in which, by virtue of its narrowness,
exists a concentrated magnetic field.
Within this field is arranged an extremely
light ribbon of metal, usually aluminium,
having a thickness of, say, 1/5000th of an
inch, and it is held in its position by the
insulating clamps at its upper and lower
ends. The output is taken from these ends
of the metal ribbon, and owing to the fact

“that the resistance of the ribbon is very

low, it is necessary to use a suitable trans-
former -to secure matching to the line or
amplificr input. A ratio of 20:1 or 25: 1
is usually in order.

Mention has already been made of the
desirability of providing the two types of

- microphones described, with effective sound

screening under certain conditions, to
prevent feed-back or unwanted sound
from affecting the instrument. Al this
trouble is due to the fact that the micro-
phories are susceptible to sounds, speaking
in a gencral sense, from any angle, and it is
in this direction that the ribbon mike
scores, 1t will be found that the effective
field of this type is practically limited to
its immediate front and back, and that any
sounds approaching it from the sides will
have little or no effect,

L.F. Amplifier Faults

Hints on the Location and Cure of the Simpler Faults Met
With in Normal LF. Circuits

HEN any particular fault is thought

1o be due to the L.F. stages the

oL first thing is to check this by
eliminating them and connecting either a
pair_of 'phones or the loudspeaker in the
anode circuit of the detector valve. This
can be done in two simple ways, one of
which consists of replacing by ‘phones or
loudspeaker the coupling ecomponent—
primary winding of the L.F. transformer,
the resistance or L.F. choke—connected
between the high-frequency choke and the
H.T. supply. The other method is to
connect the speaker or 'phones in series
with a2 2 mifd. condenser between the
“lower”’ end of the coupling component
and earth. Both these systems are illus-
trated in Figs. 1 and 2. Of the two, the
latter is generally to be preferred, because
it does not disturb the normal and correct
matching between the detector and its

. o7+

Phones or
I3

Fig. 1.—The easiest
G method of cutting
out an L.F. stage is
to connect a pair of
‘phones or a loud-
speaker in the anode
circuit of the
preceding valve in
place of the normal
coupling component
(L.F. transformer,
elc.).

c8

[3 HT=

output circuit, and because it ensures that
the ’'phones are isolated from the H.T.
supply. This isolation i3 of particular
advantage in the case of a mains receiver
and ensures against the experimenter
receiving an accidental shock.

Complete the Circuit

In carrying out the test in question by
either of the methods deseribed it is
desirable that the L.F. valves should remain
in circuit with the H.T. and 1L.T., and for
this reason the normal loudspeaker terminals
should be short-circuited. 1t it is found
that signals ean be heard correctly after
making the connections deseribed. one can
be quite sure that the L.F. section is at
fault ; if not, the H.F. sections of the set
must be tested. In regard to these tests
it should be mentioned that distortion
might not be so noticeable, nor cracklings
and other noises 20 pronounced, due to the
reduction in the amount of amplification
prior to the reproducing compounent.

Once it has been definitely concluded
that the L.F. ampliier is at fault the
consequent tests can be directed entirely
to that side of the receiver. 1f there are
two or more low-fiequency valves, each of
these should be climinated in tum by
transferring the *phones or speaker to the
anode circuits of each valve following the
detector, and in this way the valve stage
in which the fault occurs can rapidly be
located. After that it is not a-difficult
matter to test its various circuits to isolate
the faulty one.

Noises

When the fault is in the form of crackling
or rushing noises it is best to make a start
by testing the components in the anode
circuit, whilst using the connections shown
in Fig. 2, and where the fault is in the
stage immediately preceding, the speaker
or 'phones, This will not necessarily
apply, however, when there is only a single
L.F. stage, or where it is the last one which
is responsible for the trouble. In such
instances it is best, where possible, to

Fig. 2.—A lbetter
way of connecting
the ‘phones or
speaker when cuf-
ting out an L.F.
stage. This is par-
ticularly useful in
the case of a mains
set, since if isolates
the "phones from the
T. supply.

HT~

bridge the normal speaker terminals with
an L.F. choke. Alternatively, when a
moving-coil speaker is in use, the primary
winding of the output transformer can be
left in circuit and the secondary dis-
connected. While maintaining these
connections the anode-circuit components
should, it possible, be replaced in turn.
This may not always be convenient, in
which case the dccoupling resistance (when
used) should first be short-circuited ; it
that puts things right the resistance is
obviously defective. When a decoupling
resistance is not employed it is practically
essential to replace the coupling component,
although not necessarily by a similar
onc. For instance, the primary winding ot
a transformer might be replaced by a
convenient L.F. choke, or even by a
resistance of 10,000 ohms or so. The
resistance will generally cause a reduction
in signal strength. but if the cracklings
cease it will be established that the previous
component was faulty.

Anode and Grid Citcuits

Should it be found that the anode-circuit
components are 0.K., the next step is to
check any other resistances which might
be in circuit between the main H.T. supply
leads and the valves under test; in most
instances it will be safe to short-circuit
these. There is no need to test the H.T.
supply unit itself, because if that were
defective the objectionable noises would
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have been heard when the reproducer was
connected to the detector valve.

The grid circuit should be attended to
next, and this often presents a more
difficult problem. When resistance-
capacity or choke-capacity coupling pre-
cedes the valve under test, the grid-leak
can most easily be checked by replacement.
It 18 not necessary to replace the component
by an identical one, and any odd value can
be tried for purposes of test. The coupling
condenser also is best checked by replace-
ment, although it is quite satistactory to
remove it from the set and apply the usual
test with a battery and speaker. This
consists of connecting a 60-volt battery to
the terminals, allowing the condenser to
stand for an hour or more and then touching
the speaker leads against its terminals,

New condenser

Anode position

coupling
component

It has been stated that distortion might
easily be the result of an amplifying valve
being wrongly biased, and this 1s actually
a rather important point. The approxim-
ately correct bias voltage can always be
determined by measuring the voltage
between the anode and filament, or cathode,
of a valve by means of a high-resistance
voltmeter and then consulting the makers’
tables, which give the appropriate G.B.
voltages for various anode voltages. It is,
unfortunately, practically impossible to
measure the actual G.B. voltage between
the cathode and grid with any degree of
accuracy, although some idea can be gained
if a high-class voltmeter is available. A
simpler idea is to measure the anode voltage
as Just described and then to insert a
milliammeter in the anode circuit of the

Fig. 3.—(Left) The best method to
determine the correct G.B. voltage for

< an L.F. valve is to insert a milliammeter
I in the anode circuit and vary the bias
i . until the correct anode-current reading is
s ow 1204 obtained.
..lh g”d/:' :: 2 weden
returny 3 :: megen .
! fesd § < /‘h /: Fig. 4.—(Right) Mains hum and L.F.
2 oa00ba O/d;’:ol'r instability in a mains set can usually
s sitron . . A
2 Decoupling of decoupiing be cured by ﬁlh_ng a grid decoupling
2 resistance [l condenser resistance.
£ HT~ Normal brias
. resistance s
When this is done a distinet *e¢lick™ valve, as shown in Fig. 3, and to compare

should be heard, so long as the condenser
or speaker terminals have not, during the
tests, been touched with the fingers. When
a battery is used for G.B. supply, it is well
to make sure that the wander-plugs are
fitting tightly into the sockets and that the
battery is not run down. In the case of a
mains set, however, where G.B. is obtained
across a resistance connected in the cathode
return lead, the resistance should be tested
by replacement. The condenser wired in
parallel with the bias resistance can be
checked simply by disconnecting one of
its terminals: this might result in an
increase of hum, but if crackling ceases the
condenser is faulty.

Overloading and Other Distortion

When distortion is experienced the valve
which is responsible must first be located by
transferring the reproducer to the anode
circuits of the various valves, exactly as
described above. When the responsible
valve is traced the reason for distortion can
be found without much trouble. With
battery-operated sets, especially those which
are a few years old, the most fruitful source
of distortion is an overloaded valve. This
can easily be checked by reducing volume
either by means of the normal volume
control (where fitted) or by substituting a
short length of wire for the usual aerial.
If a valve is overloaded the distortion will
cease immediately the volume level is cut
down. In order to find the valve which is
responsible it might be necessary to transfer
the reproducer from the anode circuit of
one valve to that of another, as described
Fmviously. When the valve has been
ocated it will be necessary to replace it (if
an old one or if the wrong type), increase
the grid-bias voltage applied to it, increase
the anode voltage, or to connect a second
similar valve in parallel with it. In many
cases it will be found desirable to increase
both the G.B. and anode voltages 8o as to
enable the valve to handle s greater signal
input voltage. Where a pentode is the
valve which is overloaded the simplest cure
will generally consist of replacing the valve
by a triode.

the figure obtained with that given by the
makers for the anode voltage employed.
The G.B. voltage can then be adjusted,
either by altering the positions of the plugs
in the battery or by varying the value of
the resistance in the cathode-return lead,
until the correct anode-current reading is
obtained. In the case of a set operated

from batteries it should be switched off
between each G.B. adjustment, while the
same thing applies to a mains set unless a
continuously variable resistance is made
use of. Should it be found that alterations
in bias voltage have no effect upon the
anode current, it will be obvious that
the grid circuit is broken at some point,
and, therefore, the various components,
such as transformer secondary, grid
leak, decoupling resistance, etc., should
be tested for continuity or checked by
replacement.

Instability

Oscillation is generally indicated by a
continuous high-pitched whistle of constant
intensity, or by a general “‘ thinness’’ of
reproduction, or even by ‘‘ cracking’’ on
high notes. It can usually be checked by
touching the anode terminal of each L.F.
valve in turn until the trouble stops. A
more reliable method is to insert a milliam-
meter in the anode circuit of each L.F.
valve in turn (as in Fig. 3) and see if the
readings change when the anode terminal
is touched ; if it does, the valve is oscil-
lating. The simplest cure is to reverse the
connections to the secondary or primary of
the preceding L.F. transformer. Another
way 18 to connect & fixed resistance of some
250,000 ohms in parallel with the secondary
winding of the transformer.

A similar kind of trouble often results
from the leakage of H.F. currents from the
detector into the L.F. amplifier. Such
leakage is indicated when the touching of
the grid terminal of the first L.IF. valve
produces a noise in the speaker or a
change in volume. A cure consists of
using a more efficient H.F. choke, connect-
ing a 0002 mfd. condenser between the
anode of the detector and earth, or inserting
a 100,000 ohm ‘‘stopper’’ resistance in
the grid lead to the first L.F. valve.
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Group Abridgments can be obtained from the Patent Office, 25, Southampton Buildings, London,
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My Spare Time !
THE announcement that this journal
will appear monthly until the paper
position improves (when we shall, of course,
revert to weekly publication), has elicited
a large number of letters of regret that the
warshould inflict a wound on the only weekly
technical journal. But so it is. All readers
agree, however, that it is better to have
Practicar, WIRELESS once & month than
not at all, and pay graceful and grateful
tribute to our services. Many readers who
bave kindly commented on the interest
they find in my page, have asked me what I
shall do with my spare time. They imagine
that 1 shall have three weeks on my hands !
It is true that it will take me less time to
prepare one contribution than four, but 1
have other tasks of national importance to
perform. 1 am, fortunately, or unfortun-
ately, one of those restless individuals well
able to occupy my time. When one outlet
for my activities is restricted I am able to
turn my attention to other things. But my
interest in this journal, its policy, its
readers, and its future will remain. 1 re-
echo the hopes so many readers express that
the time is not far distant when the war
will be over, soon forgotten, and we can
return to peaceful activities,

Those Cooking Ttems

LISTENED in on a recent Sunday to
the interrogation of housewives repre-
senting various English districts concerning

the meals they were cooking, and how they .

cooked them. They were cross-examined by
- a woman expert associated with one of the
Government departments, and there was a
compére. Let me see. His name was, er—
yes, I remember, Stone, Christopher Stone,
I deny that there is any ulterior motive
in picking a gramophone compére for a
woman’s programme. It seemed to me a
great waste of Sunday programme time.
Male listeners did not want to know how
Mrs. Smith boiled her greens, and I felt
relieved when Christopher Stone, having
been round the various recipes, called upon
the cxpert to sum up. My relicf, however,
was destroyed very soon. A Scots lady who
imagined that her country had been
slighted because she had not been called
upon a second time, interjected, and so
we had to listen to a description of her
culinary methods. Every woman imagines
that she knows the best method ef cooking,
as well as the most economical. Few
women, therefore, will want to listen in to
such programmes, and certainly no male.
I suggest that they stop these programmes.

Correspondents

PROPOS our Roll of Merit I am receiv-

ing numerous requests from readers

to be put into touch with correspondents.
I am, however, not permitted to publish
the addresses of readers on active service.
I, therefore, undertake to put readers in
touch with one another through the medium
of this journal. One of my readers, W. L.
Bicknell, wishes to correspond with anyone
interested in wireless, and particularly
short-wave work, in the South Raynham

SR,

ELENGTH

s N

By Thermion

district of Norfolk. Letters addressed here
will be forwarded. .

Our Books on Active Service

ETTERS from readers on active service
remind me of the fact that most of
them have one or more of our technical
books with them, and particularly our new
Radio Engineer’s Vest-Pocket Book. This
is a veritable mine of information, strongly
bound in cloth, with rounded corners, and a
15-page index. It is printed on thin paper
so that it does not bulk the pocket, and
costs 3s. 6d., or by post, 3s. 9d. The large
demand has already eaten away a big chunk

Our Roll of Mderit

Our Readers on Active Serviee—Siath List.

A. Eden
(Dvr., R.A),
Bordon, Hants.
A. J. Letchford
(Gunner, R.A.),
Rickmansworth, Herts,
F. E. Rose
(L.A.C.),
S.W.20.
J. R. Muddeil
(L.A.C.), ,
-~ Eastbourne. -
E. McCallister
(L.A.C),
S.W.16.
J. C. Hammett
(Ldg. Std., R.N.),
Rainham.
Mr. Tongue :
(L.A.C., R.AF),
‘Wetherby, Yorks.
A. Blakeley

D. L. Walsh
(A.B-)9
Liverpool.
J. B. Hodsman .
(Sigmn., Royal Corps of Signals),
Weymouth.
G. Williams
(Gor., R.A)),
Rotherham, Yorks.
G. H

. Heppel
(L/Cpl., 4th Camerons),
Inverness.
A. Tyers
(Wireless Section, R.A.),
2eas.

of the first print. Then the Wirele:.
Encyclopedia has been round the world
some hundreds of times on all types of
ship; it has visited every port of every
country in the world. Wireless operators
on board ships in almost every case own
every one of our wireless books. It is when
you are away from home on active service.
miles from bookshops and civilisation, that
one appreciates the value of these books.
Now is the time to collect a set together.
It is less expensive than having to buy
them all at once when you are called to the
services. We have just published * The
Superhet Manual,”’ and * The Short-Wave
Manual.” Each costs 5s., or 5s. 6d. by post.

Generous Offer

. E., of Twickenham, who has been an
experimenter for some years, will
shortly be called up for military service.
He is prepared to present, free of charge.
his collection of odds and ends of wireless
gear to the first applicant. The collection
includes, valves, condensers, coils, chokes,
ete. Applicants should address a letter
to me marked ‘‘ Offer >’ in the top left-hand
corner, and give their full name and address.
} wﬁli pass along the first card received to
4,

Photocellogram

I COINED that word to apply to the
ingenious new style of gramophone
in which a celluloid film replaces the
ordinary gramophone record. It contains a
sound track similar to that used on talking
films, and one roll of film, eccupying very
little more space than one record, will
play continuously for about five hours.
There is no soundbox or needle scratch
for a photo-electric eell transforms the
sound track into music or speech, through,
of course, the usual amplifier and loud-
speaker. Such gramophones were exhibited
a few years ago at one of the Wireless Shows,
but for one reason or another they did not
live. I still think, however, that the idea -
will be revived for it seems an obvious
move in the direction of progress.

NEW INVENTION WANTED

The bore’s delight must be the * Mike,”
fu front of which he yaps,

Aud at his own sweet will holds forth,
To teach we lesser chaps.

He knows we cannot answer back,
Ot sharply cry “ Enough! ™

And so his voice rans on and on,
Yapping his stodgy * stuff.”

‘We can, of course, shut off our set ;
Bat then, he does not know it.

So what we want’s some other means,
When bored, to plainly show it.

Come then, inventors, one and all,
A glorious field is here ;

Devise a switch to * answer back,”
‘When bores torment the ear.

What joy if, in the studio,
Our voice could shout * Begone 1
Thus, silenced, might they not retire.
And brighter turns come on |

The world will hail as Genius,
‘Who brings this thing to pass,
Gives us the power, across the air,
To say : ‘“ Shut up, you ass1"”
“Toron.”™
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Simple Volume Expansion Systems

ANY systems for volume expansion
and compression have been sug-
gested, but such systems usually

require the use of three or more valves,
and are consequently relatively compli-
cated and expensive. Some simplified
arrangements have recently been disclosed
by R.C.A. making use of heptodes and
triode hexodes, and details are given
below.

Referring to Fig. 1, the valve 1 is a
heptode, and may be of the 6A7 or 6A8
type, and the signals to be controlled are
applied to the inner grid 4.

The cathode 2, input grid 4 and anode 3
co-operate to provide an audio amplifier,
and the amplified audio voltage is developed
across the potentiometer resistor 5. One
end of the resistor 5 is earthed, while

138

47 !
10 SOURCE OF i { ‘{ -3
AUDIOSIGNALS ;

Fig. 1.—An ex-

pander circuit

incorporating a
heptode valve.

10~

control electrode of the valve, and is
disposed hetween the screen-grid elec-
trodes 17 and 18; the latter two grids
are connected to a source of positive

Quality Schemes for
Gramophone Record
Reproducers

potential. It willbe understood that the
grids 17 and 18 provide an accelerating ficld
for the electrons between grids 9 and 16,
and between grid 16 and the plate elec-
trode 3. The gain control 16 is connected
to the cathode end of diode load resistor 13
by means of a resistor 19, which functions
to filter out the audio pulsations in the
gain-control voltage. The condenser 20
by-passes audio frequency currents from

TOL F
NETWORK

grid 4 increases, then the audio voltage
developed across resistor 10 increases,
thereby increasing the magnitude of the
audio voltage impressed upon rectifier 11.
In this way the voltage across load resistor
13 increases. Since the grid 16 is connected
to the cathode, or positive, end of resistor 13,
an increase in dircct current voltage
developed across resistor 13 causes the
reduction of the mitial negative bias on
gain control grid 16. The result of this
reduction of negative bias is to increase
the gain of the audio amplifier. The
amount of increase in gain and thereby
the amount of volume expansion may be
controlled by adjustments of tap 22.

Constant-pitch Winding of Grid

While it has been explained that valve 1
is of the 6A7 or 6A8 type, it is desirable
to have the fourth grid 16 ofa constant-
pitch winding. It is pointed out that in a
GA7 or 6A8 type of valve the second grid 9
actually consists of the rod supports usually
employed for supporting the grid winding,
With this type of construction the rod
supports have a minimum of influence on
the main electron stream flowing to the

its opposite end is connected to the plate
electrode 3 by an audio coupling capacitor 6.
The plate electrode 3 is connected to any
desired source of positive potential through
a plate resistor 7. The potentiometer is
provided with an adjustable slider 8, and
the audio voltage develdped across resistor 5
may be regulated as to magnitude by
adjustment of the slider 8 aleng the resis-
tor 3.

Gain Control of Amplifier

"In order to effect expansion of the
volume range it is essential to increase
the gain of the audio amplifier as the
intensity of the audio input cnergy in-
creases.

The gain control of the audio amplifier
is provided by a portion of the audio input
energy to the audio amplifier. It is desir-
able to amplify the control energy prior
toits rectification. Hence, the second control
slectrode’d is employed a8 a plate, or anode,
slectrode, and the load resistor 10is arranged
in circuit with anode 9. Resistor 10 is
sonnected to a source of positive potential.
It will, therefore, be seen that: the audio
energy impressed on electrode 4 develops
audio output voltage both across the
output resistor 7 and the output resistor 10,
both electrodes 9 and 3 functioning as
audio amplifier output electrodes.

The audio voltage developed across
output resistor 10 is_impressed upon a
rectifier 11, and the latter may be of the
diode type. The cathode 12 of the diode
is connected to earth through a path which -
includes the diode load resistor 13 and the
condenser 14. The diode anode 15 is
connected to the junction of condenser 14
and load resistor 13, the junction point,
additionally, being connected to a source
of negative direct current-potential so as
to provide an initial negative bias for the
gain control electrode: 16 of valve 1.

Gain control electrode 16 is the fourth - -

roL £5iGNAL 26+

) 25~_ |(2/4;16/ r

SOURCE

the grid end of resistor 19 to the
cathode 2. The cathode itself is
maintained at a positive poten-
tial above earth by means of the
usual self-biasing resistor net-
work 21 and, therefore, the 3
control grid 4 it at a normal {3
negative bias. The magnitude

of the audio voltage impressed Y
on the control rectifier 11 is
adjusted by means of the vari-
able tap 22 adapted to slide along
resistor 10, the audio coupling
condenser 23 connecting the tap 22 to the
cathode end of resistor 13.

To explain the functioning of the arrange-
ment shown in Fig. 1, let it be assumed
that the audio signal is applied to grid 4.
The amplified audio signal voltage 1is
developed across the output circuit of
valve 1. The gain of the audio amplifier
is controlled by grid 16 in a polarity sense
such that the gain of the audio amplifier
increases as the audio signal input intensity
increages. This follows from the fact that
when the audio signal voltage applied to

audio amplifier output electrode 3. It
] 3
i =
oL F
NETWORK

Fig. 2—Similar arrangement to the Fig. | scheme, but

with a triode-hexode valve.

will, therefore, be appreciated that the
valve 1 not only provides normal. audio_
amplification, but also supplies amplifi-
cation of that portion of the audio input
energy which is to be used for rectification
at valve 11 in order to provide the expan-
sion control voltage for grid 16.
Instead of the heptode, shown in Fig. 1,
a triode hexode may be used as shown in
Fig. 2. Thus, the cathode 2 provides an
clectron stream flowing through the control
grid 25 to the output electrode 26, and
(Continued on facing page.)

5 %
) Ly 1(2,4;/5//§ 24 6,
oL £ | 2% “ﬁg % AN 264 158
INPUT H é s mls o L e 2 —
34, 17’ ' 27 werworx 3 I'$-7
30. —-I'}-< Y+ ¥+ {H ¥+ ¥+
: rd ’ »
2T §205-19 20 $~19
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31 g1

Fig. 3~—~Complete action, including rectifi-
cation. is provided in this circuit.

Fig. 4.—Similar arraﬁgcment to Fig. 3, but with

grid rectification instead of anode rectification.
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SIMPLE VOLUME EXPANSION
SYSTEMS
(Continued from opposite page).

audio signal energy is impressed on grid 25.
‘The output resistor 10 is included in
cireuit with the output electrode 26. In
other words, cathode 2, grid 25 and plate 26
correspond respectively, in Fig. 1, to
cathode 2, grid 4 and output electrode 9.
The audio amplifier section of valve 1’
comprises the cathode 2, the grid 4’ and
the output plate 2. The gain control
electrode 16 is located between the positive
screen grids, as in the case of valve 1 in
Fig. 1. :

The remainder of the circuit elements
correspond to those shown in Fig. 1. Both
signal grids, 25 and 4" are connected to the
source of audio input energy, and both of
these grids are maintained at a normal
negative bias by the self-biasing network 21.
It is not thought necessary to describe the
detailed construction of the combined
triode-hexode type valve shown in Fig. 2;
it being found merely necessary to point
qut that cathode 2 provides a pair of in-
(ﬁgpendent electron streams to a triode
section and an independent hexode section.
'Jizle advantage of this arrangement is
that the control energy amplifier section
has minimum influence on the functioning
of the gain audio amplifier section. It is to
be clearly understood that in either of
Figs. 1 or 2 automatic compression will be
secured by merely interchanging the con-
nections to the cathode 12 and anode 15
of &iode 11. For example, if the anode 15
is connected to resistor 13 in plaee of
cathode 12, then with an increase of audio
input energy intensity there will result a
decrease in the gain of the audio amplifier.

Gain Control Voltage

It is not essential that independent recti-
fiers be employed for providing the gain

»
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control voltage. In Figs. 3 and 4 are
shown circuit arrangements wherein the
combined triode-hexode 1’ may be utilised
for providing the rectification action as well
as the automatic compression or expansion.
In Fig. 3 there is shown an automatic
compressor circuit. In this case the plate
electrode 26 is connected to the same
positive potential lead connccted to the
positive screen grids 17 and 18. The
cathode 2 is connected to ground by means
of a pair of series resistors 30 and 31,
resistor 30 being shunted by an audio by-
pass condenser 32, and resistor 31 being
shunted by an audio by-pass condenser 33.
The blocking condenser 35 connects the
audio input circunit to the control grids
25 and 4’ which, in turn, are connected to
the junction of resistors 30 and 31 by
means of grid leak 34. The gain control
grid 16 is connected to the resistor 31
through the series path, including filter
resistor 19 and adjustable tap 22.

The condenser 20, connected between
the grid end of resistor 19 and the cathode
end of resistor 30, functions as a portion
of the filter network 19-20. It will be seen
that in the arrangement of Fig. 3 no diode
rectifier is necessary, since plate rectification
occurring in the triode section of tube 1’ is
utilised. The resulting fcathode current
change through resistor 31 is employed to
increase the grid bias of grid 16 as the audio
input energy increases. Inother words, as
the audio input voltage impressed on grids
25 and 4’ increases there will be a greater
flow of space current through resistor 31,
and, therefore, the grid 16 will be biased
increasingly in a negative polarity sense.
This results in the reduction of the gain of
the hexode section of tube 1’ such as is
desired for automatic compression.

High Amplification Factor

It is desirable to design valve 1’ so that
the triode section is norinally biased close
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to cut-off, while with the same bias on
grid 4’ of the hexode portion of the valve
this latter portion is operating on a sub-
stantially linear portion of its character-
istic. This is readily accomplished by
utilising a higher mu, or amplification
factor, for the triode section than for the
grid 4’ to grid 17 portion of the hexode.
In the 6K8 type of valve, for example,
such a difference in amplification factor
exists by virtue of the difference in spacing
between grid 25 and plate 26 from the
spacing of grids 4" and 17. If the triode
section mu is not sufficiently higher than
the mu of grid 4’ to grid 17 of the hexode,
satisfactory operation can still be obtained
by lowering the positive voltage applied to
the triode section plate 26 below that
of the grid 17. ’

The circuit arrangement shown in Fig. 4
differs from that of Fig. 3, in that grid
rectification is utilised in place of anode
rectification in the triode section. The
signal grids 25-4" are connected to the
audio signal source through the grid
condenser 35 as in Fig. 3. The grid leak
34, however, in distinction to Fig. 3, is
connected to cathode thus permitting grid
rectification. Resistor 317 connects cathode
2 to carth, the resistor being by-passed for
audio frequencies by condenser 35. In this
form of circuit the cathode 2, signal grid 25
and plate 26 provide a grid-leak detector
circuit. Upon a signal intensity increase,
the flow of space current through cathode
resistor 31 decreases due to the well-known
action of the grid-leak and condener 34-35.
As a result, the bias of grid 16 decreases :
the gain of audio amplifier section 2-4/-16-3
thereby is increased. Expansion of the audio
volume range results. If the hexode section
has a sufficiently low mu 80 as not to be cut
off for the strongest signals, distortion effects
will be negligible. The triode section mu
should be high, as in the case of the arrange-
ment of Fig. 3.

Radio Mechanics Wanted
SKILLED radio mechanics in the par-
tially evacuated towns and other
places who are finding it difficult to make a
living under new circumstances should
join the Air Force. There is a big demand
for their services. Partly skilled amateurs
are not wanted for these posts. Applicants
should have a sound and thorough know-
ledge of both the theory and practice of
wireless sets. They will not be trained,
since the type required is the man who
does not need any training. They will be
asked, however, to pass a trade test. The
right sort of men can be accepted up to
the age of 50. They must be able to repair
sets and understand what they are doing.
Pay is at the minimum of 3s. 9d. a day,
with posaibilities of rising to 5s. 6d. a day,
with all found. Applicationsshould be made
in the first instance to a combined Recruiting
Centre, the address of which can be obtained
from any Employment Exchange.

Women Radio

Force

FTOMEN of education and intelligence,
from 18 to 35, are wanted for special
duties and as radio operators. Good eye-
sight is essential. The main qualification
sought is that applicants should be able to
work under pressure and not get ** rattled.”’
The pay is 1s. 4d. a day while under training
and 2s. 2d. a day when trained.

Women are also urgently wanted in the
W.A.AF. for slip-reading. They must be
typists, and they go through a course
enabling them to read Morse off a tapc
machine, and type it in clear. Pay is 1s, 4d.

Operators for the Air

NEwS AND NOTES

a day during training. and' 2s. 4d. a day
when they have satisfactorily completed
their course. Age limits, 18-43. Other
typists are required as teleprinter operators
and for various clerical duties. Pay is

2s8. 2d. a day when trained ; age from 18-43.

Applications for any of these posts should
be made, if possible, to one of the W.A.A.T.
Area Headquarters, the -address of which
may be obtained from any Post Office or

Employment Exchange, or to a Combined
Recruiting, Centre.

Link With Television to Disappear
HEN the two 284ft. towers of the
Crystal Palace, which withstood the
fire of 1936, are demolished, a well-known
London landmark and.link with the develop-
ment of television will disappear. The
1,600 tons of metal are to be used for war
purposes. It will be recalled that the south
tower was used by the Baird Company for
its 30-line television transmissions demon-
strated in 1935, and has since been used for
experimental purposes.

The Columbia Broad-
casting  System of
America take regular
relays of news from
this country. E. R.

urrow,  European
Director of the C.B.S..
is  seen in  this
picture making one of
these  twice daily
broadcasts fromBroad-
casting House. Onbusy -
days he works up to
twenty hours, all his
talks, of course, being
subject to censorship.
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Control
panels of the G.E.C.
receivers and other equip-
ment used for diversity reception.

FEW miles west of Johannesburg,

South Africa, there stands a small

white building that is the broad-
casting station Panorama. From this tiny
centre in the heel of that vast continent,
programmes of every kind are re-broadcast
from the pick of Europe’s stations and re-
diffused throughout the whole of South
Africa. Reception from Daventry, from
Paris, from towns all over Europe is of
such 5 consistently high order that it has
been commented upon by technicians every-
where. Indeed, completed only during last
July, the apparatus installed for the
purpose bids fair to be ranked as near
perfection as possible to-day.

The Aerial System -

In describing the equipment it is of
interest to consider first how the signals
are picked up and to explain the aerial
gystem used. This js a rthomboid arrange-
ment of three aerials so placed that (1) is
separated from (2) by 1,250ft., (2) from (3)
by 1,240ft. and (1) from (3) by, 2,250ft.
At present the aerials are directional on
Central and Western Europe, but it is
intended that additional aerials shall later
be set up to allow reception effectively to be
obtained from all parts of the world.
Although the present scheme is mainly
intended for picking up signals on wave-
bands between 13 and 30 metres, it also
functions effectively on the 49 metres band.
Beyond this point reception cannot he
maintained at peak efficiency.

The Receiving Apparatus
The radio receivers and associated gear
are completely boused and mounted in
eight racks each 5ft. 6ins. by 19ins. wide.
Rack 1 houses the aerial coupling board.
Racks 2 to 5 carry the four receivers, and
rack 6 holds the diversity locking equip-
ment. Theline and monitor amplifierequip-
ir_nent is housedhin raipkg, while rack tz?iiss used
‘'or mounting the telephone apparatus.
The aerial coupling gomd is provided with
flexible connectors allowing any aerial to be
linked with any of the receivers. The aerial
connectors and receiver inter-eonnectors
are of the concentric co-axial cable type.
Each of the receivers is an eight-valve
superhet, which was built by The General
Electric Co., Ltd., for diversity reception.
Several special features had to be con-
sidered in the design.

The specification of
the Broadcasting Com-
pany called, forinstance,
for the supply of both
high tension and low
tension current from
accumulators, to avoid
risk of noise from back-
ground.

To maintain full
efficiency each cireuit in
each receiver is - in-
dividually tuned. There
are six circuits to be
tuned before reception
from any station can
be obtained, as opposed
to the single- tuning
circuit of the ordinary
home receiver,” three
being used for L.F. and
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control lines bonded—the receiver which
has injected into it the greatest signal will
take charge of the total output. This is
explained by the fact that the receiver
obtaining the greatest signal will bias the
other receivers back so as to make them
almost—or possibly entirely—inoperative.
As soon as the strongest signal on aerial 1,
for example, fades, aerials 2 or 3 may be
in the strongest signal field, and the
receiver coupled to which ever is the
gtronger of these will then take control
Thus the total output is being supplied by
all receivers in their turn as they receive
the strongest incoming signal. )

Locking Equipment

It is possible, of course, to couple the
output of two, three or four receivers as
desired, or to extract the outputs from each
receiver separately.. Precautions are taken

South African

Broadcasting System

Details of the Equipment Used for Re-broadcasting

in the

three for R.F. tuning, the former, of
course, being adjusted only in tuning the
first station and subsequently left at the
right setting then obtained.

Automatic volume control voltage is
obtained from a valve which operates with
its anode load return to the earth line and
its cathode at minus 100 volts. The voltage
developed across the anode load resistor
of this valve is used to control the variable
amplification valves. The stronger the
signal therefore, the greater the negative
value of the voltage developed.

As an indication of the performanco: of
the automatic volume control circuits,
there is a 0.9db. change in output for
60db. change in input above zero level,
zero level being 10 microvolts.

When receivers are coupled in diversity
through the diversity locking equipment,
.., when the outputs are coupled through
a mixer unit and their automatic volume

Union

to ensure that the outputs are coupled in
phase, so that cancellation, noticeable in
the bass frequencies, will not take plact.

The line and monitor amplifier and
equaliser is of value should it be desired
to cut off the extreme high-frequencies
of the audio output.

The telephone line equipment transmits
ttl}edmodulabed signal to the distributing
studio.

Stand-by Provision

It has been proved in practice that if
aerials are separated by 1,000ft. or more,
the signal they receive from a distant.
short-wave transmitter will fade only very
seldom at all three such aerials simul-
taneously. It is not, therefore, economically
worth while to use four or more receivers
in diversity, as the reduction in fading per
receiver, added in excess of a total of three
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becomes very small. A fourth receiver is
used, in order that a spare may be avail-
able for substitution in case of failure, or
for use as a stand-by. .

Selective fading, that is to say, the type
of fading which is accompanied by severe
distortion, is not diminished by diversity
working. Inother words, diversity only aids
in the elimination of straightforward fading.

Power Equipment §

The generator equipment is housed in
an outroom which is electrostatically
shielded in order to prevent any radiation
of interfering signals. The generator set
is of a petrol-electric type capable of
delivering 3% kW. at 220 volts, 50 cycles.
1t employs automatic starting so arranged
that as soon as a load in excess of 60 watts
is thrown upon it, it starts from a storage
battery and will continue to run until the
load is removed.
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The charging equipment consists of a
large rectifier unit for the low tension,
employing two mercury vapour rectifiers
capable of delivering a. full wave rectifier
current of 50 amperes. The charger for the
high-tension supply employs a mercury
vapour full-wave rectifier and is capable
of charging the complete high-tension
battery at 53 amperes.

The battery power for low-tension supply,
i.e., 6 volts, is obtained from two batteries
of nine cells, each connected in series
parallel. The capacity of each cell is about
320 ampere-hours. Switching arrangements
make it possible to have one set of batteries
in use, while the other is in charge. The high-
tension supply is obtained by the use of
33 13-plate, 6-volt motor-car batteries,
with a capacity of approximately 60
ampere-hours. Provision has been made to
transfer the house lighting to the high-
tension battery should it be desired to
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discharge the high-tension cells more
rapidly, or if it proves necessary to shut
down the generator equipment at night.

Special arrangements have been made to
provide a good carth connection by the use
of 72 sq. ft. of copper plate consisting. of a
sheet 6ft. wide buried on end. The sur-
rounding earth is regularly watered to
maintain efficiency, ‘

Care was also taken when installing the
clectrical wiring to ensure that no alternating
current machinery could accidentally be-
come connected to a direct current supply,
all power points being wired to the generator
circuit only.

A borehole and windmill are located on
the property. - Living quarters with all
" modern conveniences’’ for one engineer
are provided at the station. - It is fully
equipped with waterborne sewerage, hot
and cold water and even an oil-burning
refrigerator. .

Identifying Coil Connections

Some Easy Methods of Finding the ‘¥
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N a recent article I gave some Fig. 2.—Simple fest Fig. 3.—A coil with separate aerial Preliminary Inspection

simple instructions concerning

methods of tracing the con-
nections to mains transformers
which are not marked with terminal
indications. To a certain extent, the same
general procedure can be adopted when
dealing with tuning coils, althongh it is
rather easier to verify the results of the
tests when dealing with coils. On the other
hand, there is such a wide variety that
rather more ingenuity may have to be
employed in order to ensure that the con-
nections found are actually those which
give best results. ’

Primarily, the method is to find which
terminals are joined together by the wind-
ings and which are not inter-connected.
Having done that, it is necessary to find to

which parts of the various windings the’

terminals are joined. The matter is some-
times complicated to a certain extent due
to the fact that two, or even three, windings
may have one of their ends joined together.
That would apply when there were aerial,
grid and reaction windings, and when a
portion of both aserial and grid windings
hﬁd a wave-change switch wired across
them.

Draw a Diagram

Before commencing any tests it is well to
have in mind the possible winding arrange-
ments, and a few of the. most usual are
shown in the accompanying diagrams.

Jor the tuning winding.

winding.

There are, of course, many other possible
arrangements, but most are modifications
or adaptations of those shown. For example,
inthe case of a coilintended foruse on short
as well as medium and long wave-bands
it might have additional terminals and
tappings. Very often this would be evident
from a careful inspection of the coil, for it
would probably be found that one winding,
or a portion of a complete winding, con-
sisted of comparatively few turns of a
gauge of wire heavier than that used for the
remainder.

Inspection might also reveal the number
of windings. For example, the simplest
type of coil, such as that represented by

the diagram in Fig. 1, would have three -

windings with two of these in series. One of
these would be the medium-wave grid coil
and would consist of about 90 turns if the
former had a diameter of tin. Then there
would be the long-wave winding with about
three times as many turns—probably
pile-wound toward the lower eng of the
former—and the reaction winding, with
rather more turns than the medium-wave
grid winding. The last-mentioned is often
placed between the other two.  This
winding lay-out is by no means standardised
bulii it is not unusual on the simplest type of
coil.

By examining the inside of the former
it might be possible to see how the ends
of the winding are brought out, whilst a
tapping on a winding would probably be
evident from the fact that a double or looped
wire was brought down from one winding to
a terminal. A coil of this type generally
has six terminals with the following con-
nections : aerial, grid, earth, wave-change
switch (other side to earth), reaction con-
denser, and detector anode. It will be seen
from Fig. 1 that the aerial is connected to a
tapping, and that the wave-change switch
is joined to the junction between the
medium- and long-wave windings.

If it is possible to form a fair impression
of the number and general arrangement-of
the windings in the first place, subsequent
testing will be simplified to a considerablc
extent. Having formed an impression as to
the number of windings, a rough, pre-
liminary diagram should be drawn. After
that, simple continuity tests, by means of a
dry battery and a pair of 'phones, a flash-
laxap bulb or a milliammeter (in series with
a 500-1,000 ohm resistor) can be made. By
this means it shonld be possible to verify
or disprove the original idea as to the
circuit arrangement.

Should the coil be fitted with a built-in
wave-change switch it is an easy matter to
distinguish the grid winding by noting
whether or not there is a change in meter
reading or test-bulb brilliancy when the
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switch is moved from one position to the
other. To find which is the tapping it is
best to examine the inside of the former,
since the difference in resistance between

one end of the coil and the other, or between

one end and the tapping, would be too small
to measure with the simplest type of
equipment.

A Good Test

If there is still some doubt as to which of
the two windings is the grid winding a
simple test can be made by using the coil
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Fig. 5.—Connections for a typical H.F. trans-
former.

as a wave-trap, as shown in Fig. 2. A
[0005-mfd. variable condenser is wired in
parallel with the winding under test and
the tuned circuit so formed is. connected
between the aerial lead-in and the aerial
terminal on the set. If it is actually the
grid winding which has been found, it
should be possible to cut down the signal
strength on the set to a marked degree by
turning the condenser of the improvised
wave-trap to one particular setting. This
test can be repeated on both wave-bands—
turning the wave-change switch on the
wave-trap after turning that on the set and
tuning in a strong signal on the other
waveband.

Should it be found that the coil does

-ing has been omitted for simplicity. .
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not act as a wave-trap when used in this
way it will be known that the wrong winding
has been chosen, and that the test should
be repeated on another winding. As each
terminal is ‘‘ found ’’ it should be marked
with a letter G or E, bearing in mind that
the G terminal is generally that con-
nected to the top of the winding.

Reaction-winding Connections

When there are only two windings it will
usually be the case that the second is for
reaction, and the terminals can simply be
marked R. To find which of these should
go to the detector anode and which to the
reaction condenser, and then to earth, it will

. be easiest to connect the coil in the receiver

and find which connections cause the set to
oscillate when the reaction condenser
(.0003-mfd. should be ample) is turned

toward maximum capacity. If oscillation is

not produced, and signal strength is cut
down by advancing the reaction condenser,
it will be known that the connections to the
two terminals should be reversed.

In the case of a coil of the type repre-
sented by Fig. 3 there will probably be
three windings, although the reaction wind-
The
separate aerial winding can be treated in
the same manner as the reaction winding by
trying the effect of reversing the aerial and
earth connections. It is not essential to
use the grid-winding tapping (if provided),
but by connecting it to the grid (but leaving
the tuning condenser connected to the top
end of the winding) tuning will be sharpened.

Fig. 4 shows a coil similar in style to that

.in Fig. 3, but in this case a three-point

wave-change switch is used to short-circuit
a portion of both the aerial and grid wind-
ings when working on the medium wave-
band. There would probably be a reaction
winding in addition to the two windings
shown, but that could be considered
separately.

An H.F. Transformer
The coil shown in Fig. 5 is again similar ;

in fact, it may be the same coil as that in
Fig. 4, but this time it is shown used as an

H.F. transformer. Because of that, and
since the primary winding (which corre-
sponds to the separate aerial winding)
carries H.T. current to the preceding H.F.
valve, a double-pole switch replaces the
three-point switch shown in Fig. 4. Here
again, there would generally be a reaction
winding, and there might also be a tapping
on the grid winding to give increased
selectivity.

"
A
i

¢ Fig.6.~In
some Pcases
the “earth”
ends of ali
windings
are joined
together in-
side the

coil.

In many cases when. there are three
windings, the lower ends of all three are
joined together and to the earth terminal, as
shown in Fig. 4. This is inclined to make
the identification of the three windings more
difficult. Since the aerial and reaction
windings may be similar it might be possible
to interchange the connections, and for
that reason it would be wise to try reversing
the leads to the points marked A and
R.C. in order to find which is better ; this
should be done while the coil is wired
in a set. The idea of using a flash-lamp bulb
and small dry battery mentioned in the
article on mains transformers will usually
serve to show which is the grid or tuning
winding, since this will have the highest
resistance—when the wave-change switch is
*“ open >—and will therefore cause the bulb
to give a dull glow, or even to go out.

Club Reports should not exceed 200 words in length
and should be received Pirst Post each Monday
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EASTBOURNE AND DISTRICT RADIO SOGIETY
Hon. Sec. : T. G. R. Dowsett, 48, Grove Road, East-
bourne, Sussex.
AT a recent meeting of the above society Mr. S. M.
Thorpe, AMIR.E., gave & lecture entitled
* Radio Reminiscences.”

First of all he told how everyone in the early days of
radio had to make their own components, i.e., con-
densers, inductances, etc.; the many hours spent on
trying different mineral mixtures in coherers. Gildredge
Park and Beachy Head were brought into the story.
of how when Mr. Thorpe and his friend tried trans-
mitting and reeeiving experiments at thege places with
most discouraging results, the Marconi Co, were even
uusttccessful when they tried out experiments on
Beachy Head.

He told of the researches of various scientists such
as Castelli, Lumis, Charles Maxwell, and Oliver Lodge.
Next he explained the action of an electrolytic detector,
and how one was always trying different crystal and
catswhisker combinations.

Different valves were explained, of which he had
some fine examples, and a demonstration of other
materials wag also given.

CHRIST’S HOSPITAL WIRELESS SOCIETY
Hon. 8ec.: R. L..Denyer, Lamb B, Christ’s Hospital,
Horsham, Sussex.
THIS term we have continued to meet twice a week,
as before. One evening is devoted to set con-

structing and the other is set aside for a lecture by a
member. T.R. Munro started off this term by giving
a lecture on “T.R.F. 8.W, Battery Sets.” Waller
followed this, giving general hints on aerials and earths
to beginners, P. A. Shears lectured on “ The Superhet,”
and J. B. C. Benpett on “ A.V.C.” R. L. Denyer, the
secretary, lectured on ‘‘ Television.” .

Various members have promised to construct, or are
constructing, pleces of apparatus such as coil winders,
capacity bridges and multi-valve testers, for the use of
the membe

TS,
We wish to thank Mr. Quick, of Horsham, for the_
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large number of wireless components witly which he ha
presented us.

The secretary would be pleased to correspond with
any other school radio societies to exchange information
and jdeas.

ABHTON-UNDER-LYNE AND DISTRICT AMATEUR
RADIO SOCIETY
Headquarters : 172, Ollham Road, Ashton-under-

Lyne.
Meetings : Wednesdays 7.30 p.nm.. aund Sundays 2.30

p.m. .
Hon. 8sc. : K. Gooding (G3PM), 7, Broadbent Avenue,

Ashton-under-Lyne.

SEVERAL letters have been received from members

with H.M. Forces, and have heen handed to
members for reply after they had been read at a recent
meeting.

Messrs. H. Hattersley and W, Taylor presented their
report regarding the proposed Social to be held on
August 7th at the club-room at 7.30 p.n. A programme
for the evening was duly compiled, including demon-
strations of superhets of similar construction by
various members, demonstration of an automatic turn-
table, demonstration of an automatic Morse sender, and
a Debate on *“ Regeneration v. Multi Stages in Super-
hets.” It is hoped that all loeal amateurs will rally
round and give the event their full support by taking
advantage of the opportunity to enjoy a large scale
post-war “rag-chew.” Suitable refreshments will he
supplied during the evening at an inclusive cost of 1s.
per head. Itisalsohoped to feature a Morse Receiving
Contest with prizes. -

ROBERT BLAIR RADIO SOCIETY

eadquarters : Evening Institute, Blundell

Street, Islington, N.7.

DESPITE many members being called up, the

society still continues to function at the above
address. We are pleased to announce several of our
members have entered the Forces in the wireless fleld,
one particularly being accepted in the BR.AF. as
ground staff radio operator.

Until further notice we are meeting only on Thursday
evenings from 7.39 to 9.30, and Mr. C. T. Bird, our
new President, and Head of the Institute, wishes it
to be known that anyone is welcome to pay us a visit,
or join the society if they wish to do so.
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What is Impedance ?

A Simple Explanation of the Term and How Many
Problems May be Solved from a Knowledge of it

AVE you often wondered why your
gset oscillates more easily as yon
reduce the capacity of the tuning

condenser ? Or what is the purpose of
the H.F. choke connected in the anode
circuit of a detector valve ? Or why the
“tone >’ of the set is altered by connecting
a condenser across the primary winding of a
low-frequency transformer ¥ Or why the
loudspeaker works best when it is properly
*“ matched >’ to the output valve ?

No doubt wvou have frequently asked
vourself the above questions without being
able to supply a really satisfactory answer.
As a matter of fact all these little problems,
and many more, can easily be solved if one
has a passing acquaintance with the mean-
ing of a word which is used very often in
wireless circles and yet of which many
people seem to be  scared.”’ I refer to the
word * impedance.”’ Perhaps it does sound
rather technical, but it is quite harmless and
extremely useful.

Resistance and Impedance

You know what resistance is: it is the
opposition which certain materials offer to
the passage of electrical current. Im-
pedance has a similar meaning, but is
applied, not to direct current. such as one
may obtain from a battery, but to alter-
nating or high-frequency current of the
kind which i1s used in a wireless set to
produce sounds in the loudspeaker. It is

_ measured, like resistance, in ohms.

Impedance of Condensers

Perhaps the simplest way to observe the
difference between resistance and impedance
is to consider for a moment an ordinary
fixed condenser of the kind connected
across the high-tension supply. It usually
has a capacity of about 2 microfarads. The
condenser has an infinite resistance to
direct current—else it would short-circuit,
or take current out of, the batteryv. But
the purpose of that condenser is to allow
unwanted alternating or speech frequencies
to leak away. It must, therefore, present a
low resistance—more correctly, impedance
—to them. It does, because its impedance
to frequencies of about 250 cycles per
second (that of the average female speaking
voice) is only about 300 ohms. At a fre-
quency of 4,000 cycles per second (rather
higher than that ot the top note of a piano),
it has an impedance of only 20 ohms. If
the same condenser were inserted in series
with the aerial lead-in, where the frequency
of the alternating currents which would
flow through it might be anpything from
100,000 cyeles upwards, its impedance
would be practically zero.

In considering the latter points we have
observed one simple but important fact ;
namely, that the impedance of a condenser
varies with the frequency of the alter-
nating currents passed through it—as the
frequency is increased the impedance
becomes less. Suppose we now think in
terms of a *‘ smaller >’ condenser, say, one
having a capacity of .0002 mfd. or 10,000
times less than that previously referred to.
Tts impedance at 250 cycles is approxi-
mately 3,000,000 ohms ; at 4,000 cycles it is
200,000 ohms and at 100,000 cycles it is still
over 5,000 ohms. But at 1,000,000 cycles

per second (corresponding to a wavelength
of 300 m.)., the same condenser offers an
impedance of rather more than 700 ohms.
It can now be seen that the impedance of
a condenser varies with its capacity, and
with the frequency of the current passing
through it. As a matter of fact the im-
pedance is actually proportional to the
product of the capacity and frequency and,
given the values of the two latter factors,
we can easily caleulate the impedance of
any condenser from the formula: TIm-
1,300,000
—————— where 7 i3
2 > £ (
3.14. { is the frequency and (! the capacity
in microfarads. However, we need not
worry ourselves with mathematics at the
preseut time, but the formula
s given just to consolidate, as
1t were, our deductions.

pedance (in ochms)=

Impedance of Coils and

Chokes

And now suppose we consider
the impedance of different kinds
of coils. A piece
of 24 gauge wire
43 yards long
has a resistance
{(to D.C.) of 3
ohms and its
impedance to
AC is not
greatly differ-
ent, provided
the wire is kept
in one straight
line. But if it is
wound into a
coil of, say, 220
turns l}in
diameter — this
would actually
be & tuning coil
for the long waveband—it would offer
an impedance of 5 ohms to currents
at 100 cycles per second or of 4,000
ohms at 200,000 cycles. Now suppose
we were to fit an iron core into the
coil, its impedance would go up to over
100 ohms at-100 cycles. And so we could go
on making comparisons, but there is no
need for this, since we have found that the
impedance of a coil increases with a rise in
frequency—just the opposite to that of a
condenser. We can also see why an iron
core is used in coils which have to
deal with low frequencies, smooth-
ing and L.F. chokes for example ;
it is to secure the necessary impe-

dance at low frequencies,

Fig. 1. — A
- typical tuning
circuit. As
the capacity of C is reduced
a smaller “load” is placed
on L, so that the impedance
between points A and E
becomes greater.

Question Number
One

Having arrived at
these conclusions, some
of the questions stated
in the opening paragraph
are easily answered.
Starting with the first
one: the aerial tuning = '

AAAAAA
A A AAADJ

lower wavelength (higher frequency), the
capacity of C is reduced. What does
this involve ? Well, in the first place the
impedance of C is increased, which is
equivalent to reducing the * load '’ on the -
coil L, and besides this, the impedance of
L increases due to the higher frequency.
As a result the impedance between the
points A and E becomes higher, so that
the signal voltages between these two
points are made greater. Expressed differ-
ently, the °‘ efficiency’® of the tuning
circuit is enhanced, and because of this
the valve oscillates more readily.

Why Use an H.F. Choke ?

Let us look at the second question:
“ What is the purpose of the H.F. choke
connected in the anode circuit of a detector
valve 2>’ (See Fig. 2.) The choke has
to do three things. It has to present an
casy path for the direct current flowing
from the HL.T. battery to the anode of the
valves : to allow low-frequency (or audio-
frequency) current to pass from the
detector to the L.F. valve and to prevent
high (or signal) frequencies from getting
into the L.F. amplifier. The first two tasks
are easy and could be performed by a
straight piece of wire, but the third tends
to complicate matters. Let us think for
a moment. - We saw that a coil of wire—
and that is all a choke really is—has less
impedance to low than to high frequencies.
Well. then, if a suitable size of coil is
chosen it will have a fairly low impedance
to audio-frequencies below 6,000 cycles
or so. and a comparatively high one to
signal frequencies ranging from 100,000
cycles upwards. .

My desire to enter into mathematics ab
this point is no greater than yours, so I
will merely state the results of calculations
in respect to a choke of average ready-made
type having a specified inductance (which
we can take as being a measure of the
number and diameter of turns) of 100,000
micro-henries. The impedance of such a
choke to frequencies of the order of 6,000
cyeles is about 4,000 ohms, whilst its
impedance at 600.000 cycles (500 metres)
is very ncarly 400,000 ohms. Speaking
comparatively, then, the choke will pass
the lower frequency a hundred times more
easily than the higher one and, therefore,
it will satistactorily fulfil its required
purpose. As regards the choke’s resistance
to direct current, this can be ignored, as
it will only amount to something like
200 ohms. In addition to the choke, &
condenser is sometimes used to assist in
the separation of high and low frequencies
and is connected in the position marked C
in Fig. 2. In so far as H.F. is concerned,
the choke acts as a ‘‘ rejector,”” but the
condenser is an ‘ acceptor.”” The meaning
of these terms is almost too obvious to
require explanation, since it is clear that

(Continued on next page).
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circuit consists of a coil
and condenser connected
in parallel as shown in
Fig. 1. To tune to a

Fig. 2—The anode circuit of a detector valve where high and low
frequencies have to be separated. The H.F. choke
fréquencies and condenser C the ‘high Jrequencies.

>

passes the low
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(Continued from previous page).
the condenser is to allow the high frequencies
to leak away to earth, whilst the choke
prevents their passage through it.

We can appreciate that the object of
the condenser is just the reverse of that
of the choke ; it must have a low impedance
to high frequencies and a high impedance
to low frequencies. - Again, however, the
impedance in each case must be considered

on a comparative basis, but since we-
of impedance
for the choke we can work on -the same-

established a * standard ’’
figures. We must not consider the choke
alone, though, because this is only a part
of the detector anode circuit, and the
L.F, currents have to pass through both
this component and the primary winding
of the low-frequency transformer.
latter will probably have an impedance of

100,000 ohms at 6,000 cycles, so this must
be added to that of the choke. In other
words, the total impedance to L. F. currents
is 104,000 obms. )

It isfevident, then, that the condenser
must have an impedance of not less than
10450()0 ohms at 6,000 cycles, or else it
will ¢ draw off’ some of the L.F. as well
as the H.F. . Using the formula previously
" given, it is an easy matter to find that a
{0003, mfd. condenser bas an lmpedance

of round about 100,000 ohms at 6,000 cycles, -

and 0, we know that this is the highest
capactty that should be used under normal
circumstances. As its impedance at 600,000
cycles is less than 100 ohms, it will provide
an ecasy path for cwrrents of such a
{requency.

Tone Control

What would happen if the capacity of
this condenser were increased ? As we
have seen, it would *“ rob’’ the transformer,
and hence the L.F, amplifier, of some of
its audio currents.
current it would take would naturally
depend upon its exact capacity and upon
the frequency. For example, if the
condenser had a capacity of, say, .01 mfd.,
its impedance at 6,000 cycles would be
only about 2,500 ohms, so it would take
away nearly all the audio current at such a
frequency. Butat 300 cyeles its impedance
would be about 50,000 ohms, whilst that
of the transformer would probably be a
wood deal less, so that practically the whole
of the current would pass through the
transformer. ¥rom this explanation it
will be seen that the condenser could be
used as a tone control to give a cut-off to
the higher notes, and by properly choosing
its capacity any desired amount of high-
note attenuation could be obtained. It
will readily be appreciated that the condenser
may be connected in the position shown in
Fig. 2 or directly across the transformer
primary winding—its funection would be
precisely the same in either case.

If it were desired to obtain a graduai
variation in tone whilst the set were in
use, it would be necessary to have a means
of varying the impedance of the condenser.
Obviously o variable condenser would
serve the purpose, but one having a capacity
s0 high as that required would be both
cumbersome and expensive. A much
casier solution. then, is to connect the
condenser in series with a variable resistance
a8 shown in Fig. 3. By altering the setting
of the latter component the impedance
between points A and B could be adjusted
to any required figure, since a variation in
resistance is equivalent to a change in
capacity. In practice, a tone cantrol of
the type just referred to is not generally

- used in the position shown, but is connected
across the speaker ‘terminals as indicated

The -

The actual amount of
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in Fig. 4. TIts purpose is to counteract
emphasis given to the higher notes by a
pentode valve.

In an arvangement such as this the most
suitable capacity for the condenser must
be based on the -loudspeaker impedance,
with which it is in parallel. Thus if the
speaker -were of 15,000 ohms at 6,500
cycles the most convenient 1mpedance
would probably be about one-third as much
at the same frequency. A sunitable capacity
would be .005 mfd. and if it were used in

conjunction with a 10,000 ohms variable .

resistance a variation of from 5,000 to
15,000 ohms would be possible. ,. It is

obwous that the proper values for the.

condenser and resistance we have. just
considered would be quite different if the

loudspeaker impedance were, say, 20,000.

ohms.  In the same way, if a moving-coil
speaker of only 5 ohms impedance (an
average value) were fed through an output

FIXED CONDENSER

September, 1940

former’s impedance becomes much too
small at low audio-frequencies—below,
say, 500 cycles.

As to the “input. (grid-filament) im-
pedance of a valve, this is always high in a

- low-frequency valve .which is not.passing

grid current. Consequently, if we are
properly to match this to the anode circuit
impedance of the preceding valve a step-up
L.F. transforimer is employed. For best
results the ratio between secondary and
primary should be the same as the pro--
portion between the grid circuit and
preceding anode circuit. impedances. - In.
the case.of a Class ** B’ valve, the con- |
ditions are exactly reversed. Since this .
valve passes grid current, its grid-filament
impedance i1s lower than the anode im-.
pedance of the  driver”” valve ; hence a .
step-down transformer must. be employed.
. You know that a 1:1 ratio coupling (a
tuned-grid circuit) is generally  used
" between an S.G. and

w\;eg's¢:h5‘ detector valve. The.
B N reason is now fairly
obvious; anS.G. valve’

HT+ hasa high anode impe- |
dance, and the detector -
has a (comparatively)
low grid impedance’
since it passes a small
amount of grid current. .
In practice the two.
impedances are just
about equal,and there-
fore neither a step-up
nor step-down effect

-
-

Flg 3.—A simple tone-control circuit.

series condenser and resistance is made less than that of the trans-
former primary at any frcquency, all sounds at that frequency will

e reduced in intensily.

transformer, the condenser-resistance com-
bination would have no effect if it were
connected  dirvectly across the speaker
terminals. The values must be chosen in
respect to the circuit in which they are to
be used. As a matter of fact, a condenser
of 75 mfd. would be required to be con-
nected between the actual loudspeaker
terminals to produce the same effect as the
005 mfd. component across the primary of
the output transformer.

Matching Impedances

So far we have considered the impedances
of condensers and inductances in a com-
parative way, so now we can study the
¢uestion of ““matching >’ impedances. In
any receiver the most important points
where matching nust be attended to are the
output and input circuits of the valves,
The anode circuit impedance must he
matched Yo the impedance between the
filament and anode of the preceding valve,
and to the impedance between filament and
grid of the following one.

Output and Input Impedances

To obtain the maximum output from any
valve the impedance in its anode circuit
must be at least equal to that between its
filament and anode (stated on the Instruc-
tion Sheet as ‘ Anode Impedance ). In
practice it is found best to make the former
equal to twice the latter at average fre-
quencies, I say ‘‘average” frequencies
because, as we have seen, the impedance of
a coil or transformer varies enormously
with the frequency of currents passing
through it. We are now able to see why
a cheap transformer does not do justice to
low notes : “due to the small amount of iron
used in the core and the comparatively few
turms on its primary winding the trans.

‘C and R must be less than

is  required between
them.

If thc tmpedance of the .
Matchingthe Aerial

Circuit

We now come to a
point which is very frequently neglected—
the matching of the aerial tuning cireunit to
the grid circuitimpedance of the first valve,
You know that the ordinary aerial-earthsys-
tem is actually a condenser, and its capacity
may be anything from 0001 mfd. to .001
mfd. We have also seen that a condenser has
impedance, so that if a large capacity were
joined between the ends of the aerial
tuning coil it would have the same effect
as a resistance connected between the same
points.  Thus, no matter how ““ good *” the
cail was, its cfficiency would 901‘101151.\‘ he

_ impaired and it

would not match
the grid - fila-
ment impedance
of the valve it
fed.

The Series
Aerial Con-
denser
You can see

now why selec-

tivity may be
improved by

connecting a

condenser in

series with the
acrial lead-in.

It acts as a

seriesimpedance

-—you can con-

sider it as a re-

sistance if you
like—and so
increases the
resistance in
parallel with the
eoil. There are many other wireless pro-
blems that ean be solved by applying the
principles of impedance, but I will leave
them for you to think out vourself.—R. E,

HT+

PENTODE

Fig. 4. — The arrangement
used lo counleract the highs
note emphasis given by a
pentode.  The impedance of

that of the speaker at higher
audio frequencies.
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Variable Aerial Series Condenser

HE parts needed for this condenser
can be obtained from the junk bhox.
They are : a screwed rod, about 24in. long.
a knob, two metal plates cut from a picce
of tinplate, or better still, from springy
sheet brass, a strip of ebonite, {in. by }in.

A novel variable aerial series condenser.

cross-section, and some cardboard for
making spacing washers. The parts are
assembled as shown in the diagram, and
the nuts and bolts are screwed very tight.
The central fixing screw is also screwed
up tightly. The screwed rod must be
threaded through a hole in the' panel
which is made a bit too small for it to push
through. If there is a fear of cracking
the panel, which, of course, must be of

. ingdlating material, a special bush with

the rod threaded through it can be
screwed into a hole made in the panel.
When the knob is turned the rod is screwed
in or out, and thus the condenser can be
adjusted for maximum sensitivity, or for
removing dead-spots.—J. (GREASLEY
(Freshtield, Lancs).

Novel Multi-meter Table:

THE accompanying table provides a
rapid method for reading correetly

“the various ranges of a multi-meter such

as the Twelve-range Test-metér published
in PracTICAL WIRELESS, June 29th, 1940,
To make the table obtain two sheets of
graph paper and a sheet of very stiff
cardboard, size 10in. by 8in. Glue the
sheets of paper to either side of the card-
board. The scale- of the meter is copied

.on to the top and bottom of both sides

of the table as shown in the drawing, and
between these scales are calculated the
scales of the various ranges of the multi-
meter, on one side of the table volts,
and on the other side milliamps.

The ecalculation of the various ranges is
easy because after the horizontal lines
have been drawn it is already divided into
tenths by the pale blue vertical lines of the
graph paper. All of these lines are marked
one-tenth of an inch from the horizontal
lines, and every second. line is made two-
tenths long: at everv inch three-tenths.

PRACTICAL WIRELESS

Practical Hints

THAT DODGE OF YQURS!

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
published on this page we will pay half-a.
guinea. Turn thatidea of yours to account by
sending it in to us addressed to the Editor,
“PRACTICALWIRELESS,” George Newnes,
Ltd., Tower House, Southampton Street,

- Strand, W.C.2. Put your name and address
on every item. Please note that every notion
sent in must be original. Mark envelopes
“ Practical Hints.”” DO NOT enclose
Queries with your hints.

SPECIAL NOTICE

All hints must be accompanied by the
coupon cut from page 444.

The drawing explains how t» mark them
according to their values.

The black cotton cursor is moved along
the table according to the position of the
meter pointer when it is in wuse. The

Black cotton Jooped round table
and r/gd ar top

1 2 3 '4\
Sob ot e nonbannn
METER SCALE

o ol 1 5
il Llihlxllhlﬂd.lﬁ luhl-lllnf

5 VOLTS RANGE
o 5 10 1 20
ERA AR RERRA AR ANAN

50 VOLTS RANGE

s 10 20 30 4'
KRR AREABARNANNA RN
{0 VOLTS RANGE

o 25 50 75 1
AR AR ARA R AR RANN
250 VOLTS RANGE

o 50 wo 150

o »lx|¢l'1|llh[ﬂihhh_ldrlxlll)
500 VOLTS RANGE%
o 100 200 390

Sl J‘Jrumhhnm,zﬁmum
T T 1000 VOLTS RANGE {
o |

B :T :3 o
apbptrntbennn ot
T METER SCALE

A rapid method of reading multi-meter ranges.

1eading of the same range as that to which
the meter is switched to is, of course, the
reading required.—A. TEAGLE (Badminton).

Simple Test Equipment
 KCENTLY I had a little trouble with a
two-valve battery receiver I bhad
built, and, not having any multi-range test
equipment handy, I devised the following
simple but efficient testing instrument.
First I obtained the necessary components,
eonsisting of a lamp, lampholder, two-way
switch, 2 crocodile eclips, 2 terminals,
1 cycle lamp battery, 1 pair of earphones,
and a small wooden box measuring 4in. by
2in. by 3}in. The lamp and ’phones are
placed in parallel with the battery, which

425

has a two-way switch, the necessary. test
leads being inserted in its leads, With th.
help of the accompanying illusteations, the:
apparatus may be easily constructed.

On the front panel of the box the sclector
switch is placed. and also the tenmninads for
earphone  connections, The test  leuds

A simple but cfficient
testing unit.

protrude thirough a 3in. hole, The battery
is placed in the box, and the leads are
soldered to the prongs. A hinged door
may be fitted at the back for replacing the
battery.

The apparatus will be of great service
for continuity, and insulating tests, ctc.—
J. Hinr, (Ruislip Manor).

A Concealed Indoor Aerial
READL'G the article “Why Use an
Aerial 2’” in a recent issue of
Practical. WireLess, I have found this
simply-constructed indoor aerial very handy.
It should appeal to those who object to the
loose stringing of wire around the room,
and who are at the same time intercsted
in listening only to local stations. All
that is needed is a piece of corrugated
cardboard, and a length of flexible wire.
The flexible wire is then wrapped around
the cardboard, as shown in the drawing,
which can then be slip under the set.
and concealed by a table mat. In most
cases this pick-up-will be found adequate.—
E. L. Davies (Llanrwst).
Wire coiled around &

sheet of -
corrugated *
/

easily- contructed concealed

A neat and
. indoor aerial. . .
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A rear view of the assembled
receiver showing the aerial series con-
denser localed in an easily accessible spot.

HORT-WAVE apparatus is generally
characterised by elaborate metal
chassis, screens and complicated lay-

outs, for which reason many experimenters
are not takirig advantage of the enjoyment
of shoit-wave - Work,‘ thinking ~ that it
is -complicated or beyond their ability.
Actually, of course, this impression is
ervoneous, and apart from the fact that
tuning is slightly more critical and thus has
to be carried. out more carefully, there is
nothing owt of the ordinary in-short-wave
work.  To prove that efficient short-wave
apparatus may made, even by the
beginner, without elaborate screening or
similar devices, the Short-wave Three has
been designed and  is illustrated - and
described here. . It will be seen that the
set.is compact {the chassis is only 8in. by
7in. in size) ; the layout is quite ordinary,
and the receiver is na more difficult to build
than a’standard broadcast receiver. Short-
wave components must, of course, be used
as the performance of the short-wave signals
is a little different from the normal currents
experieniced on ‘broadecast frequencies. Insu-
lation is one of the most important prop-
ertics in short-wave work, and accordingly
only the best quality coil and valveholders
are specified.  Ceramic insulation is cm-
p]oyed in all but'one of these, the remaining
six-pin coit holder not at the moment being
available in this material. A special high-
efficiency material is, nevertheless, used in
the Eddystone component speecified, and
this w111 be found perfectly satisfactory.

The Circuit

The remaining components, namely
tuning condensers arid choke, are also of
the special short-wave-type, whilst fixed
resistances, condensers and the transformer
are of standard type. The circuit will
show that the arrangement of H.F.,
detector and output stages is employed,

Dome | | O ||| D Y || 1) S A M- | G-\ D | | G G| 4D { 1D | . - | > {
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transformer coupling being used in the
tuned circuits. On the aerial side an air-
dielectric pre-set condenser,\\'ill tarke care

ot the H.I. pentode valve. . This is oi the

“straight ’ type, with a Mfloating H.T. lead
for the sereen so that maximum efficiency
may be obtained by using the most suitable
H.T. voltage on the screen. - Thé next coil
unit is of- the six=pin type. having primary
and reaction windings.” "I'he reaction circuit
is arranged with. the moving vanes of the
reaction ‘condenser earthed direct, thus

) S| () S { ) S () D | (D { D | )P ()

LIST OF COMPONENTS FOR
- SHORT-WAVE THREE

Two 00015 mfd. tuning con nsers, Shott-wave
" _‘““ Special,”’ Cat. No. 2,043 (].B.).
One 0003 mfd. reaction condenser, “« Dllecon.
- Cat.’'No. 2,094 '(J.B
: Three ceramic valveholders (Eddystone) :
.‘ Oné 4- pm, type 1,073, .
£’ . One 5-pin, type 1,074, .
One 7-pm, type 1, 075
One '4:pin coil holder, type 949 (Eddystone).
One 6-pin coil holder, type 969 (Eddvstone)
One 250,000-ohm volume control with switch,
“type J (Dubllier)
One L.F. transformer, “ Niclet *’ S/1 (Varley).
Three two-socket terminal strips. A, E and
’phones.  (See text). (Bulgin). .
OneH.F. choke, type H.F.3 (three-pomt)(Bulgm)
One push-pull switch, type S. 36 (Bulgin). - -
Five fixed condensers (Dubilier),
‘One .0001 mfd, type 4601/S,
Two .1 mfd, type 4603/S - ’
One .005 mfd type 4601/S.
7 One 2 'mfd, type 306.: > ..
(One .1 mfd type 4603/S—see text)
Three fixed renutances (Bulgin) :
One 15,000 ohm }-watt type.
One 50,000-ohm }-watt type,
One 3-megohm J-watt type. '
One Ste setcondenser, 50 mmfd Cat No. 2, 144

! One ZZl one£210, one PT2 valve (Osram).
One pair'4,000-ohm headphones (Ericsson).

Set of 4- and 6:pin plug-in coils (Eddystone)
Chassis, wire, screws, etc.

1—-t 1
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Constructional Details

avoiding hand-capacity effects, and standard

values of grid leak and condenser are
employed. ‘T'he detector anode circuit is

decoupled and at this point it will be seen
that an alternative ’phone circuit is pro-

vided. When searching for weak stations,

it is often tound that hes adphones are very
desirable, but if connected in the output
stage distress is caused when a loud signal
is passed. By cutting out the output stage,
however, this trouble may be overcome, and
when a suitable signal is tuned-in it may be
transferred to the loudspeaker, or made
louder in the ’phones by addition of the
output stage. As an economy step in this
connection the L.F. volume control is speci-
fied to include an on/off switch, and this

_ is wired in the filament circuit of the output

valve. Thus, when the volume is turned
to minimum the switch is brought into
cireuit and the output stage is rendered
inoperative, when the ’phones may be
connected in the detector stage. The
remaining valves are, of course, switched
off by the usual on/off switch. The 'phones
are filter-fed, using the L.F. transformer

of

Y [

a4 |

60075 \1

T
& ,
=

100!

‘0005

b

For those who like {o examine the theoretical ¢

they requtre

primary as an L.F. choke. An H.F. stopper
18 included in the output grid cirenit to
ensure stable working, whilst a by-pass
condenser from the anode of the output
valve will help to prevent ¢ head capacity *’
effects, .

~ Construction

The chassis will have to be home-made,
ordinary plywood serving quite well. The
size, as already mentioned, is 8in. by 7in.,
with runners 23in. deep. A panel may also
be cut, although in the original model
brackets were used for mounting the partsin
order that a more detailed illustration could
be obtained without obscuring any of the
parts or wiring, Furthermore, it will be seen
from the illustration on our cover thatsimple

dials have been fitted.” For short-wave work™

it is generally desirable to use slow-motion
drives, and there is a variety of these from
which to choose. The drive will necessitate

Note the

R e ()
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RT-WAVE THREE

; a Simple Short-Wave Receiver for the Beginner

that the condensersare mountedon brackets,
but these will have to be placed back {rom
the front edge ot the chassis in order to
accommodate the drive, and this may
mean that the two coilholders will also
have to be pushed more to the rear.  There
is, however. no other top of chassis com-
ponent which will prevent this and there
is thus sufficient latitude for any type of
drive to suit individual preference. If a
metal panel is used to provide sereening
no precautions need be taken regarding
insulation of the panel-mounted com-
ponents, The moving vanes of both tuning
and the reaction condenser are intended to
be earthed and thus they could be clamped
to the panel. The push-pull switch is also
on the earth-line and thus this is in order.
The volume control which is specified has
a ‘‘dead” spindle and therefore this is
also in order. If, however, any departure
is made from the specification this point
must be watched ag certain volume controls
are supplied in which the spindle is ** live*”
to the moving arm, and this will mean that
if such'a component is used and mounted

nree
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ircuit this diagram will give them all the dclarls

alternative "phone circuit.
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on a metal panel without insulating bushes
the grid of the output valve will be earthed
and no signals will be obtained.

Holes for the three valveholders are
drilled on the centre line, lin. diameter
holes being wused for  the four- and
five-pin holders, and a 1}in. hole for the
gseven-pin holder. The two coil holders
are next screwed down in their respective
positions, and on the underside the

choke and transformer are screwed into™

position,” after which wiring may be com-
menced.: The wiring diagram is drawn to
scale and therefore exact positions may be
marked off from this. Some constructors
prefer to assemble a . complete - receiver
before undertaking wiring, but this is not
always the best plan owing to the difficulty
of obtaining access to certain parts.” For
instance, the contacts on the switch section
of the combined volume control and switch
will be found very close to the transformer

easing, and if the control is mounted before
being wired it may be found impossible to
solder the leads to the switch.  They may.
of course, be soldered on to the switeh
betore this is mounted. or alternatively the
transformer may be lett oft until the wiring
to the switch has been completed.

Each constructor will, no doubt, have his
own ideas as to wiring, but when difficulty
is experienced due to inaccessibility, it is
not a difficult matter to remove a part to
facilitate the work. However, in this
particular receiver, it will be found that it
is preferable to leave all panel parts until
the last possible moment, wiring valve-
holders, fixed resistors and condensérs, as
they are needed, and finally connectmg up
the tuning condensers,” volume control,
reaction condenser and switch. \\'01'1{
through the circuit, marking off all leads as
they are put in.

Testing the Receiver

When the set is completed there ate two
alternative courses available.  Firstly,
batteries may be connected, without the
valves plugged in, and all voltages carelully
measured. 1 cverything is found in or der,

- intervalve condenser,

then valves may be inserted and current
tests taken at cach point.  Then the acrial
may be connected and ‘signals searchied for.
The other method is merely to check that
theve is no H.T.-L.T. short-circuit, and
then to insert the valves and commence by
signal-searching. There should be no
diffienlty in this, using the 'phones in the
detector stage for preference, and with the
aerial pre-set condenser adjusted so that
the vanes' are completely intermeshed.
Both condenser dials should be turned
together, keeping them balanced as nearly
as possible. The aerial condenser will be
found slightly flatter in tuning than the
and a scarch round
the dial on the 20-metre band should
enable you to locate some commercial trans-
mitters. In the event of your being unable
to find any signal, the reaction control
should be advanced so that there is a
rushing noise in the ’phones. Stop just
short of the point where a whistle or howl
is heard; and then search through the dial
If this is unproductive of signals it would
tend to indicate some fault in the wiring,
although it must be remembered that on

certain ds signals canmot be heard at
certain of the day or night. As a
guide w on-the next page some of

the statiorf® which you should hear on the
popular bands, but owing to the present
conditions arising from the war, it may be
found that these are not giving scheduled
broadcasts.

(Continued on_ nexi page.

PR

Plan view of the underside of the chassis, showing the exact location of parts and the
associaled wiring,
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THE SHORT-WAVE THREE
(Continued from previous page.)
! ) O L]
) - WIRING DIAGRAM OF THE S.W. THREE
40-50 metre Band
!Metres . L
41.32 Lisbon (Pottugal) CSW8 - : .
41.32 B.B.C. } GSU
41.34 Tokio (Japan) JBW | .
41,49 B.B.C. . GSW
44.94 Radio Nations (Switzerland) HBQ i (-
i 48.47 Schenectady (U.S.A.) - . WGEO
48.86 Pittsburgh (U.S.A.) WPIT
49.10 B.B.C. . GSL M—I@I
49.59 B.B.C. . . GSA =
49.67 Boston (U.S.A.) WRUL
49,75 Moscow (U.S.S.R.) RW96
50.00 Moscow (U.S.S.R.) RNE v
30-40 metre Band o
Metres “000I5Mfe
30.96 B.B.C. . GRX
31,25 Moscow {U.S.S.R.) RAL
31.25 B.B.C. GRY
31.28 Sydney (Australia) VK2ME
31,35 Pittsburgh (U.S.A.) WPIT
31.41 Schenectady (U.S.A.) WGEA
31.48 Tokio (Japan) ¥Z1 4 ‘
31.48 Schenectady (U.S.A.) WGEO ) o .
31.70 Ankara (Turkey) TAP '
32.12 Radio Nations (Switzerland)  HBL 8
39.89 Moscow (U.S.S.R.) RKI -~
; 20.30 metre Band , S
§ 20.64 -Radio Nations (Switzerlandf700]
25.00 Moscow (U.S.S.R.) “*RNE
25.21 Chungking (China) XGoy
25.27 Pitsburgh (U.S.A.) WPIT o () .
25.29 B.B.C. GSE
2538 B.B.C. GSM 6 7
25.45 Boston (U.S.A.) WRUL
25.53 B.B.C. GSD
25.58 Boston (U.S.A.) WRUL
26.31 Radio Nations (Switzerland) HBO
16-20 metre Band
Metres )
16.85 B.B.C. GSV
16.86 B.B.C. GSG
16.87 Bound Beook (U.S.A.) WNBI
16.87 Pittsburgh (U.S.A.) WPIT
- 19.47 Moscow (U.S.S.R.) RW96
19.60 B.B.C. . GSP -
19.66 B.B.C. GSI
19.67 Boston (U.S.A.) WRUL
19.72 Pittsburgh (U.S.A.) ~ WPIT
19.74 Ankara (Turkey) TAQ
19.74 Chungking (China) XGOX
i 19.76 B.B.C. GSO
N 19.76 Moscow (U.S.S.R.) RW96
hd 19.82 B.B.C. GSF
N 19.83 Boston (U.S.A.) WRUL
19.95 Moscow (U.S.S.R.) RKI

-

IMPORTANT NOTICE TO ALL
READERS OF ¢ PRACTICAL WIRE-
i LESS” WHO MAY BE LEAVING

THEIR PRESENT ADDRESS.

e

if yoy are moving from your
‘ present address into another district
1 it is most important to place an 3
‘ "order with your newsagent as soon @ @) SW. HEC.
| as possible after arrival. By this 6.8) {p - | A HRC
" means the copy cancelled at your @nh @ s /k ——— A
old address will be made avallable : , »
in your new district, and you will be el
; able to continue reading ** Practical i ‘1 Mfd], @
g Wireless” without interruption. i @ o FIXED
. Please - remember to order from <) - a
your newsagent because owing to 35M = .
the paper shortage he cannot sup- ' v} | i T
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School Broadcasting in- 1940-41

ETAILS of the year’s programme of
broadcasting for schools starting on
September - 9th next are now available.
The Central and Scottish Councils for!
School Broadcasting are pursuing the policy
of keeping as close to normal school broad-
casting as is consistent with war conditions.
Copies of the year’s programme may be
abtained on receipt of a 1d. stamp from the
Seeretary, - Central Council for School
Broadcasting, 6; Duchess Street, London,
W.1. Since the Government evacuation
scheme of last September, touch has been
lost with many schools and all are specially

asked to register with the Central or-

Scottish Councils.

The Candler System

lT is with regrét that we announce the
death of Mr. Walter H. Candler, the

- orviginator “of the Candler System and

foundetr of the Candler System Company.
Mr. Candler has planned for a continuation
of his work by training and preparing
thoroughly qualified sucecessors, and in
this country no alteration is being made
with regard to the Lgngon office, which
remains at 121, Kingsway, W.C.2. Full

-details of this system of code training may

be obtained from that address.

Circuit Data

MOST manufacturers supply circuit and

data sheets of their products for the
use of servicemen and others. Most
important details are found on these sheets,
but the Radio Corporation of America
recently introduced an innovation in the
cirenit diagram, wherein they now indicate

. the stage by stage gain values. In view of

the increasing use of the Signal Trace
testing deviee this additional material will
greatly facilitate fault finding.

Money in Radio
NTEREST has been aroused by the fact
‘that a radio dealer who died last March
left gross estate at £49,633, with net
personalty at £35,395. This would seem to
disprove the common belief that theve is
no money in radio !

Valve Boxes

DEALERS are asked by manufacturers
to save all valve cartons in good
condition, when they will be collected from
time to time, It is hoped that by doing
this future deliveries will still be possible
in cartons, rather than in wrappers or
other paper-saving devices, If cartons are
soiled they will probably be stamped
“peissued carton.” ]

New Interval Signal

HE B.B.C. has announced that it has
decided on a new interval signal
based on the musical notes B, B, C, and that
the new signal will be first used on Sunday,
August. 11th, after a short programme
illustrating some of the many alternatives
considered by the B.B.C.

.~ In some cases a small mains .
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Frequency Modulation -
P RESIDENT SHEP-

PARD of the Yankee
Network, speaking recently
for 1M Broadcasters, Inc.,
said that the investment -
of the Yankee network
in  frequency - modulation

experiments to date was
$250.000.  He wurged  an
increase  of power limits

from 1 to 50 kW.

Car Radios

SEVERAL firms are now

taking up the question
of conversion of
receivers  for

car-radio
indoor™  use.

unit is being fitted, whilst
in others compl¢te mains
sections, including rectilying
valves, are being used.  In -
many models it is necessary
to exchange the loud-
speaker for a  permancnt-
magnet model or to rewind
the field to a high resistance.

H. F. Apparatus

IT is now necessary for all persons using

diathermy, electro-therapy, eddy-current
heating or similar apparatus, including
H.F. furnaces, test oscillators. or other
H.F. equipment, to notity the authorities
of such apparatus. Enemy aliens are
prohibited from possessing any such
equipment without a permit.  Certain
test equipment which comes under this
heading is exempt but fuller details may
be obtained on application to the nearest
police station.

Schwarzenburg Transmitter
HIE Swiss station at Schwarzenbwrg
has now been rebuilt following the
fire in 1939, which destroyed it, and it is
being used for the dircet U.S.A. wireless
telephone service.

Air Bettle Commentary

HE B.B.C. broadcast in July an account

by Charles Gardner of an air-battle

over the Channel. This caused some

controversy, but was nevertheless a stirring

eye-witnessaccount ofan attack ona convoy.

This commentary has now been recorded by

Decea and is available on a 12in. dise,

No. SP35, price 2s. 6d. Profits from the

sale of the record are to be devoted to the
R.A.F. Comforts Fund,

Radio Provides Ambulance

R. R. A. ROTHERMEL, well-
known radio" accessories agent, has
made a suggestion which has led to the
provision of an American ambulance unit
to operate in this country in connection
with air-raid casualties. Subscriptions have
been made entirely by Americans resident
in this country, and the first unit is fo
consist of 100 vehicles to be maintained by
an organisation to be known as the
American Ambulance, Great Britain.

Young apprentices are being trained as mechanics at an R.A.F
station ** somewhere in the Midlands.”
recruiled at the age of 15} years, and they serve an apprentice-

Most of the boys are

ship of three years.

Sir Edward Wilshaw

T is announced that Sir Edward Wilshaw,
chairman of Cables and Wireless has
been honoured by His Majesty the King of
Greece. The Cross of the Grand Officer of
the Royal Order of (GGeorge I has been
awarded to him in connection with the
development of Greek communications.

US.A. Sales

T is stated that during 1930 the sales of

radio receivers in the United States
reached the figure of 10,500,000. More
than a million of these were portables;
roughly a million and a half were car-
receivers and five million were table models.

Marconi International Marine

WENTY-THREE radio officers in the
service of the Marconi International
Marine Communication Company bhave so
far lost theirlives during the war, according
to Mr. H. A. White, chairman of the
company. Included amongst these were
three who were serving on the Rawalpindi.

, Radio Cabinets

LTHOUGH restrictions have now been

placed on the supply of timber under

the new Timber Control Orders, the Timber

Controller has intimated that every en-

deavour will be made to saupply certain
wood for simple radio cabinets,

Old Valves for New

RECEN'T order in Berlin provides that

in {uture purchasers of new wvalves

must give an old valve in part-exchange.

"This is similar to the orde in force regarding
aramophone records.
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Reducmg Temperature Effects
in Permeability Tuning

Methods of Obtaining Reliable Tuning

JT is known that the value of an induct-
tance wound upon an iron core can be
changed by altering the current

flowing throngh a polarising winding

arranged on the same core, and it has been
suggested that radio-receivers should- be
tuned in this way. When this method is
used care has to be taken to ensure that the
current through the polarising winding
shall not be subject to undesirable casual
changes, and it is found that one of the
most troublesome causes of such changes
is the variation of the resistances of the
polarising winding with temperature. It
is possible, however, to overcome this
difficulty, and a few suitable circuits will
now be described.

Fig. 1 shows the circuit in simplest

A
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Figs. 1,2, and 3 show the simplest eﬂedwe cm:ml
how double regulation is obtained and finally the

addition of the resistance S to assist in the matching
of the temperature cocfficients.

AAAAAAAA.
WYVVVVVY

form. W is the polarising winding, the
current throngh which is reguired to be
independent of temperature. 1In series with
W is a_temperature-independent resistance
R,, and shunted across this series arrange-
ment is a pure copper resistance K. In
series with the whole shunt ecircuit is
another temperature-indepecdent resistance
Ry.  Other conditions being equal, the
current through W has a positive tempera-
ture coefficient for smaller values of R,
and a negative coefficient for larger values
of R;. The resistance R, serves to establish
a divergence of temperature coefficients
between the two parallel arms, and may be
dispensed with if such a divergence already
exists. As the temperature rises, the
resistance of the coil W increases, and the
resistance K also increases. This increases
the total resistance of the whole circuit,
and, therefore, the total current decreases.
Since R; is practically temperature inde-
pendent, the resistance in the upper arm in
Fig. 1 rises less than that of the lower arm,
so that though the total current is less, a
greater fraction flows through the upper
arm, thus the current in this upper arm
may be maintained sufficiently tempera-
ture-independent.

Double Regulation

Fig. 2 illustrates an application of double
regulation, the two resistances R, and R,
being adjusted in opposition. The greater
R; becomes, the smaller must be the
resistance R; in series with W. Actually,
to the extent that R, increases, the tempera-
ture coefficient of the whole circuit de-
creases : whence it follows that the com-
pensation afforded by the divergence of the
temperature coeflicients of the two shunt
arms, and therefore the divergence of
these temperature coefficients itself, must
decrease.

In Fig. 3 the matching of the tempera-
ture coefficients of the shunt arms is
assisted by the resistance 8, which is
regulated in the same sense as Ry : at the

lowest value of R., the value of 8 is zero |

or low.

In Fig. 4, R, and S are combined into a
potential divider P, which enables the
temperature coefficients of the two arms
to be controlled in opposition in a very
simple manner.

The methods of regulating indicated in
Figs. 2 to 4 entail the disadvantage that
when R, and S are regulated in the divee-
tions as shown, their effect opposes that of
R, as regards variation of current through
W. The arrangement of Fig. 5 is designed
to avoid this difficulty : here the matching
of the temperature coeflicient of the arm W,
R; with that of the parallel part of the
eircuit is done by means of a resistance T
shunted across K and regulated in oppo-
gition to R.. Over a very wide regulating
range the regulation of the resistance T is
limited below in such & way that the
temperature coefficient of K, T does not
fall below that of W, R,. Over small
regulating ranges the whole regulation may
be performed by the resistance T, only two
leads, A and B, being required betwecn the
device and the regulating point.

Component Values

The relative component values required
for the circuit of Fig. 1 should be chosen
according to the following equations, which
relate to the case when the highest current
in the regulating range is flowing through
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Fig. 4.—An elaboration of Fig. 3 and (Fig. 5)
an arrangement to avoid the disadvantage of the
other schemes which are illustrated.

the coil W: ie.,
consumption in W,
1. Yor least possible
temperature :
R Ry
w
2. For lowest total power:
.
Y =0.5 to l. VV =25 t0 3,
Relation (1) should always be observed,
and relation (2) also ebserved when power
losses are to be kept to a minimum.

the greatest power

dependence on

£

A new Dbattery superhet
by Messrs. A. C. -Cossor,
using the latest form of per-
: meability-tune iron-cored
LF. transformers. It is known
as Model 34 and covers three
wave-bands, 16-50, 200-580,
and 900 and 2,000 metres.
Automatic grid bias is pro-
vided, and "the controls are
tuning, tone, volume
wave-change switch.  The
price is 11 gaineas, and more
complete details will be found
in our issue of July 27th or in
the descriptive leaflet obtain-
able from the makers.
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PUBLISHED

RADIO
ENGINEER’S
VEST
POCKET
BOOK
By F. J. CAMM

Contains in easily consultable form nearly
every fact, figure and formula which
service engineers, students, circuit de-
signers, radlo-operators, transmitters,
constructors and manufacturers require.
It is fully indexed.

A mine of radio information, including : Valve
Symbols, Wavelength of Tuned Circuit, Inductance,
Inductive Reactance, Capacity of Variable Con-
densers, H.F. Transformer Ratio, Capacity of
Fixed Condensers, Resistances in Parallel, Con-
densers in Parallel, Condensers in Series, Resist-

ances in Series, Resistance, Capacity and Inductance .

in Series, Reactance of Coil, Reactance of Con-
denser, Wavelength Formula, Resistance of Tuned
Circuit, Valve Base Connections, Valve Leg
Spacing, Reflector Aerials, Long-wave Coil
Data, Medium-wave Coil Data, Short-wave Coil
Data, Transformer Data, Crystal Combination,
Accumulator Data, Miscellaneous International
Abbreviations, etc., etc.

A Time Saver ! A Money Saver !
FITS THE WAISTCOAT POCKET.

3,6 NET (By Post 3/9)

At all Booksellers or'direct from the Publishers
on Order Form below

()
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7| Skilled
wireless mechanics
wanted by the

RAF

Increased aircraft production demands more men
on ground .duty to maintain the radio appliances of
the R.A.F. There are vacancies NOW for fully
qualified mechanics, aged 18-50 with a good
theoretical and practical knowledge of radio. No
cxperience of morse code is necessary. Pay for
accepted recruits will be from 3/9d. to 5,6d. per day
according to proficiency, with good prospects of
prometion and higher pay. Men already employed
on radio instrument production and other work
directly connected with the war effort are not eligible

AN S R MU RS SR S S S S SN S S S S 0 A but any men within the age limits, who are on the
To GEORGE NEWNES, LTD. (Book Dept.), servicing side of the radio industry and qualified as
TOWER HOUSE, SOUTHAMPTON  STREET, wireless cnginéers, testers or repairers, including
:IONDON'd w.Ca ( : . wireless mechanics, are invited to volunteer. Men
ease send me by return ............... copy(ies) of registered under the National Service (Armed Forces)
RADIO ENGINEER'S. VEST POCKET BOOK. Acts who have not yet been posted for service with
I enclose P.O. value...............re.c.NOwceerereren. one of the Forces may volunteer for enlistment.
NAMIE ettt re e teeeee e e e e e ae e ‘ APF[V IMM[“MT[”
AdAress vuuveeieeiiiniiiiiiii s eevees :

R.A.F. Section of your nearest Combined Recruiting
Centre, the address of which may be obtained
from any Employment Exchange.

i
=]
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More Shgﬁ, Cuts for the Constructor

Simple Calculations and Other Hints for the Non-mathematical Experimenter

'HERE is a simple rule for finding the
approximate grid bias for an L.F.
amplifying valve of the triode type.It

is obtained by dividing the H.T. applied
voltage by twice the amplification factor
of the valve. For example, suppose you
have a valve, such as a Cossor 230XP, and
want to know the correct grid bias, having.
mislaid the pamphlet issued by the makers.
From the lists you find that this valve has
an amplification factor of 4.5. Using the
maximum anode voltage of 150 volts the
grid bias required is 150 divided by 9=
17 volts (approx.).

- Mains Receivers

~ In the ease of a mains receiver a know-
ledge of the correct bias voltage is not
sufficient, The bias voltage is obtained
by means of a resistance across which the
required voltage is dropped. The value of
this resistance is easily found by dividing
the total anode current of the valve into
the bias voltage and multiplying the
answer by 1,000. Thus, if the makers state
that the anode current of the wvalve is
10 milliamps at the maximum anode
voltage of, say, 200, and the necessary
grid-bias is 8 volts, the value of the required
resigtance isl—so % 1,000=800 ohms.

The value thus arrived at also holds good
for lower values of applied H.T. voltage,
gsince with a lower voltage the anode
current becomes less and so the drop in
voltage across the bias resistance becomes

less. In other words, when a lower H.T.
voltage is used the grid bias automatically
adjusts itself to a lower. figure. There is
one warning needed when calculating the
value of a bias resistor for a pentode valve,
and that is that the “ total anode current
must include the current taken by the
screen. For example, to find the value
of bias resistor for a pentode taking 60 mA.
anode current and 10 mA. screen current
and requiring a bias voltage of 22 volts
you must add together 60 and 10 milliamps,
divide this into 22, and multiply the

answer by 1,000, thus: 22 3 1,000 = 314

70
ohms. Say 300 ohms, as the nearest
round figure. .

When we come to deal with the output
stage of a receiver there are three very
handy rules of thumb which are well worth
knowing and which can easily be memorised.
The first concerns the impedance of the
external circuit when using an ordinary
three-electrode valve. What is meant by
the “‘ external circuit ’ is either the speaker
windings when the speaker is connected
directly in the plate circuit, or the choke
windings, when choke output is used, or,
again, the transformer primary, when
transformer output is adopted. In each
case the impedance of the speaker,
choke, or transformer primary should be
one and a half to twice the impedance of
the output valve. (The impedance of
a valve is the same thing as its A.C.
resistance.)

If you do not know the impedance of
vour speaker, then you take it as a rule
that in the case of a moving-iron speaker
it is approximately equal to its resistance.
With a moving-coil speaker its impedance
is about twice its D.C. resistance.

Speaker Matching

When endeavouring to match your
speaker with the output valve, by means
of an output transformer, the ratio of the
required transformer is given by the
formula : Ratio=

Optimum load of valve

Impedance of speaker
The ‘ optimum load ” of the valve means
the impedance of the external circuit which
is most suitable. We have already seen
that this, in the case of a three-electrode
valve, is equal to one and a half to twice
its impedance. In the case of pentode
valves, however, there is no easy rule for
finding the optimum load, and the makers
should be consulted. As an example of
how the formula is wused, let us take
the case of a speaker whose impedance is
2,000 ohms, and which is to be used
with a valve requiring a load of 4,00p

ohms. The ratio of the necessary trans-
former equals:

4,000 2

2,000

The square root of 2 is 1.41, and, therefore,
the ratio of 1.41 to 1. The nearest standard
ratio of 1.5 to 1 would be suitable.

An Oscilldtdr Circuit for'
| Short Waves .

An Improved Arrangement Utilising a Small Reaction
Coil for Maintaining Oscillation

N order to reduce costs of production,
it is important to limit the number
of wave ranges of an all-wave receiver

as far as possible. To cover the widest
possible frequency range on one set of
coils, the stray capacities of the tuned
circuits must obviously be reduced to a
minimum, but this is found to be difficult
in the case of the oscillator circuit because
large Teaction coils have to be used to
maintain oscillations at the highest fre-
quencies, and such coils are found to
resonate with their self-capacities to a

frequency so close to the frequency to which |

the oscillator is tuned that they introduce
a capacitative component into the tuned
cireuit of the escillator.

This undesirable effect of the large re-
action coil leads one to inguire into the
possibility of generating oscillations more
efficiently so that the reaction coil can be
reduced.

Frequency Changer 5

The accompanying illustration shows a
conventional triode hexode frequency-
changer with a tuned anode oscillator cir-
cuit in which feedback is provided by the
coupling between the reaction coil R in the
grid circuit and the coil S in the tuhed anode
circuit and additional coupling is provided
over the padding condenser C. The anode
voltage is usually fed via a resistance WI1

eonnected to the upper end of the coil S
It will be observed that the resistance W1
is effectively shunted across the tuned
circuit, and as it may be as low as 30,000
ohms, has a considerable damping effect
on the tuned circuit. It is this damping
which mainly necessitates the use of large

‘reaction coils to maintain oscillation at the

higher frequencies.
The damping can be largely removed by

feeding the anode voltage to the anode of
the oscillator valve, via a resistance W2
connected to the junction of the padding
condenser €, and the coil S, as shown, so
that the resistance W2 is in effect tapped
down on the tuned circuit, and therefore
introduces much less damping than would,
be the case were it connected directly
across the circuit according to the usual
arrangement previously mentioned.

By the adoption of this improved method
of feeding the anode voltage to the oscillator
valve it is found that the number of turns
on the reaction coil can often be reduced to
about half, and the capacity thrown into
the tuned circuit of the oscillator by the
reaction coil thereby greatly reduced, with
the result that a useful extension of the
frequency range for each set of coils is

obtained.
It will be appreciated
that a suitable H.F. choke
+ may be substituted for the

(2
PO P )
VN0 resistance W2.

VWA 1.
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Circuit of the oscillator stage
arranged as described in the
accompanying article,
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Outline of Musical History -11

HE name of Franz Liszt, 1811-1886,
looms large in the history of music,
and of the nineteenth century in

particular, for many reasons. His title to
greatness, apart from some splendid works,
may best be founded on the influence he has
exercised on almost all subsequent music.
Few composers would be able, or would
care, to admit that the greatest of all
pianists had not powerfully affected their
outlook in some way or other. Even the
mighty Wagner cannot claim immunity—
far from it. ) :

- Mr. Newman has styled Liszt ‘the
greatest of the second-rank composers.
*Tis pity ’tis true, but pity ’tis "tis true.”
For all that his is a striking name in the
story of musical evolution, and his per-
sonality probably unique.

Born at Raiding, in Hungary, his life was
a glittering cavalcade from start to finish.
A scandal and a reproach, if judged from
even the most liberal and unconventional
standards, there were few facets of life of
which he couldn’t boast experience. From
the age of twenty, and for about twenty
years, he enjoyed an unexampled career as a
pianist during which period he wrote most
of his finest compositions for the piano.
Strange to relate, his trashiest things, and
his poorest operatic pot-pourris, were
poured out in his old age when he was a lay
abbé. Even to-day, an age of pianistic
giants, the name of Liszt is still maintained
at the head of them all.

Always a poseur, and the possessor of
striking masculine beauty, he was the first
pianist to play with his profile turned
towards the audience.

At Weimar

He settled in Weimar in 1842 and later
became conductor of the Court Theatre
orchestra. He reigned there as undisputed
sovereign of the musical world. Always an
ardent admirer of Wagner, he produced
many of that master’s operas there and
elsewhere. The story of their relations, of
Liszt’s many acts of charity, and of the
influence each had on the other’s music,
forms a bizarre tale the last of which has
not yet been heard. (See Newman’s
monumental “ Life of Wagner” and the
short but revealing “The Man Liszt.’)
Wagner’s famous wife Cosima, formerly
the wife of Hans von Bulow, was one of
three daughters Liszt had by his liaison
with the Countess d’Agoult.

A man of imited and boundless
generosity, he was the prime force in raising
the money for the famous Beethoven
memorial at Bonn.

His spell over women must have been:
even more remarkable than that of Casanova
or Benvenuto Cellini. Many have been
known to leave husbands and homes, and
to travel a thousand miles in order to try
to obtain a few lessons from him, their
sole impulse rising from having heard some
of his exotic music played at a concert, or
even through having merely bought it and
tried to play it themselves.

Old Age

. In his old age, in Italy, Liszt ran a
* master class’’ of about twenty young
pianists, who lived with him and studied
with him as his guests. After having satis-
fied the master of their gifts they to
take 8 vow consecrating their lives to

mugic. This remarkable class included
many of the most famous pianists of the
following generations such as Moritz
Rosenthal, Siloti, Sauer, Sophie Menter,
Tausig, Joseffy, Freidheim, ete.

In his last years he entered the Roman
Catholic Church and became a lay priest.
He died in Beyrouth.

Liszt’s fame, like that of Schumann and
Chopin, rests chiefly in a series of master
works for the piano. But he also wrote much
for the orchestra, choral work and songs.
He didn’t touch opera or chamber music.

Our Music Critié, Maurice
Reeve, Reviews the Works
of Liszt

His piano music ranges from the sublime
to the ridiculous. At his best he is incom-
parable. Not even Chopin can eclipse him
in sheer magic and brilliance. In some of his
transcendental etudes and short pieces
like ““ Au bord d’une Source,”’ no one has
equalled him,

He is the father of the modern concert
grand piano, and firms like Steinways incor-
porated most of his suggestions 'in their
models, such as the second sustaining pedal.
In his pages the piano becomes a veritable
orchestra, and no effect is impossible of
achievement. In such works as the Sonata,
the two Legends of St. Francis, the three
Years of Pilgrimage, the Poetic and Re-
ligious Harmonies, the best of the Schubert
arrangements, and a few others, piano
music reaches its apotheosis ; and although
it is not all to everyone’s liking, it remains a
superb contribution both to piano litera-
ture, and to music itself.

Liszt is unquestionably at his best
either when he is painting a little ncene such
as ‘“Au bord d’une Source,”” ‘‘ Feux
Follets,”” “ Gnomenreigen,”’ ete., or when
he indulges in Satanic or diabolic disquisi-
tions like the inimitable Mephisto Valse,
the Dante Sonata, parts of the Faust Sym-
phony, and the *‘ Dies Grae >’ Variations for
piano and orchestra. In purely romantic
or melodic music he is apt to cloy and over-
sentimentalise.

Valses Oubliées

In the first-mentioned genre, which also
includes such little masterpieces as the
three Valses Oubliées, two of the Con-
solations and many of the Years of Pil-
grimage, he stands quite unrivalled; at
least only Debusifr can challenge his
supremacy {his pupil, Rosenthal, wrote one
piece, Papillons, which is at least the equal
of anything the master himself accom-
plished). In the second category, not even
Wagner himself surpassed him in sheer
diablerie and hellishness.

The incomparable Sonata is a truly
wonderful work in every way. Although in
six ‘‘moventents,” which are more like
sections, they are all linked up and the
whole work is played through without a
break. It is exotic, hothouse music, and
bears absolutely no relation to the sonatas of
Beethoven. Every possible source of the
instrument is tapped for effect, as well as
some almost impossible. The form of the
work is more like that of Liszt’s Symphonic
Poems—copied later by Strauss—with

*“ Jeitmotivs >’ running through it, than
the: ordinary sonata. It is fabulously
difficult and none but the finest executants
can ever hope to do it justice.

Hungarian Rhapsodies

The most famous of all Liszt’s works are
unquestionably the fifteen Hungarian Rhap-
sodies, marvellous confections of Hungarian
folk tunes dressed up in all the passionate
and wild beauty of the Puszta. The techni-
cal resources employed in the arrangement
of these tunes, and their ornamentation and
embellishment, are astonishing in their
inventiveness and originality. Under the
fingers of a skilled pianist, all the instru-
ments of a Gipsy orchestra can be faithfully
imitated. In talking of rhapsodies, the
beautiful and brilliant Spanish one must
receive special mention. Based on three
famous Spanish folk tunes, including the
Gota Aragonesa, it is at least as good as its
Hungarian companions.

Liszt’s transcriptions are a curious
medley, reaching the perfection of artistry
in such examples as Schubert’s *“ Hark,
Hark the Lark,” and ““ Thou Art Repose,”
Schumann’s ** Dedication,”” Mendelssohn’s
“ Sprmg Night,”” Chopin’s “ Six Polish
Songs,”” Wagner’s *‘ Spinnerlied ** from “The
Flying Dutchman,”” and the closing scene
from ** Tristan and Isolde,” etc., and passing
to the depths of banality in Wagner’s
* Tannhauser Overture and other Wag-
nerian excerpts, Schubert’s “ Ave Maria ™
and Serenade, most of the overtures from
the Italian operas, Mendelssohn’s ** Wed-
ding March,” ete.

He made marvellous reductions of all
the Beethoven symphonies, and a classic
arrangement for two pianos of Berlioz’s
Fantastic Symphony.

Orchestral Music .

Liszt’s orchestral musie, like much else,
lacks sincerity and depth, though it is
extremely brilliant and original. His chief
works are twelve symphonic poems, a form
which he created, and which has sub-
sequently been used by Strauss, Scriabin,
Saint-Saéns, etc. Mazeppa, Les Preludes,
and one or two others, are in most reper-
toires to-day. The Faust Symphony, with
choral attachments, is a huge, uneven work
which takes over an hour to perform. And
the marvellous ‘Mephisto Valse, wherein
we are made to gaze into the very jaws of
hell without regret; in fact, with our
appetite for another peep whetted !

Liszt piano works with orchestral accom-
paniment are as brilliant as would be ex-
pected. Two concertos, the Dance of
Death (a gorgeous set of variations on the
Dies Grae), the Hungarian Rhapsodie—
No. 13 in the collection for piano—and an
exquisite setting of Schubert’s * Wanderer”’
Fantasie. All these lack the passionate
depth and set pi of a concerto by
Beethoven, but they fascinate by their
dazzling brilliance and wellnigh imperti-
nent audacity.

In summing up, Liszt may be said to
present the student and historian with a
bundle of contradictions. Subtract the
gold from the dross and few composers, if
any, would be found to surpass him in the
powers of imagery and suggestiveness,
daringly origh harmonigation, exquisite
or exotic portraiture. !
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o H.T+ desirable ; and so it woyld, but it could not
VWWWWW I - always be provided satisfactorily when

using variable-mu, because the current
passing through the bias resistor would
vary according to the setting of the variable-

4 mu control. In practice, this difficulty
need not be of great importance provided
3 that the V.M. valve passes a small anode

current in relation to the total H.T.
consumption of the set, and that it is of the
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== short grid-base type. This means, in effect,

_____ o that if the output pentode passed, say,
7 mA while the maximum current consump-

O tion of the H.F. valve was 2 mA (under

.the working conditions of screen and
anode voltage which will apply) it is prob-
able that auto bias would be satisfactory.
This is because the total maximum con-
sumption of the set would be about 10 mA
(allowing one mA for the detector) and the
minimum would probably be between
81 and 9 mA. Thus, the percentage varia-

HT—  tion would be no more than 15.

NS
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Current and Voltage
If we work out g few figures this point
will be clarified. Supposing that the out-

Fig. 1.—~The basic skeleton circuit for an H.F.-Det.-Pen. receiver. put valve required a (+.B. voltage of 44,

N general, it is desirable that the home-
constructor should adopt a complete
PracticaAL WIRELESS design  when

building a new set, but there are instances
where this is not favoured. For example, a
constructor who has been building receivers
for a number of years may wish to break
away from published designs so that he
may exercise his own ingenuity and try out
a few ideas which have occurred to him
while handling other sets.

Provided that the inherent difficulties are
recognised there is' no reason why this
procedure should not prove to be entirely
successful. It must be appreciated that,
after the set has been built, it may be
necessary to carry out a good deal of experi-
mental work to bring the receiver to the
high state of efficiency dedired. Addi-
tionally, it should be borne in mind that
a few simple test instruments will prove
extremely valuable when carrying out
these experiments. It will, at least, be
necessary to have a fairly good milliam-
meter, whilst a multi-purpese meter is
better.

The Initial Circuit

It may be assumed that the constructor
who proposed to design his own receiver
will have deeided on the general form of
circuit to be adepted. Additionally, he
will probably have in mind certain features
which he will wish to incorporate. - What
is the next step ? The first job is to sketch
out the general circuit arrangements, pre-
ferably devoid of all ** frills** and perhaps
without the special features which ‘are
to be incorporated. @When the skeleton-
form circuit has been drawn on paper it
" will be possible to study it in greater detail.
First it should be analysed in comparison
with other complete published circuits
which have been given in these pages,
and which are of the same general form.
That may bring to light one or two ** weak
spots’’ in the arrangement, or‘it might
make evident the fact that, say, the H.F.
coupling system could be improved. *

Fig. 1 shows an example of the type of

initial skeleton circuit which I have in -

mind ; this is of very simple type, but
it will best serve our present purpose.
Looking over this, it would be realised that
tuning would probably be too flat. We
might, therefore, substitute an H.F. trans-
former with tapped secondary in place of
the tuned-grid enil. - The screening grid

the required bias resistor would have to be

Problems of Amateur Receiver
Design

Building Up the Complete Circuit from a Skeleton Diagram; The
Incorporation of Special Features ; The Effect of Different
Available Components By FRANK PRESTON

of the H.F. pentode is fed from a tappin f 4} divided by 10 and multiplied b
on the H'T. battery; it would be bette% Y,OOO ohms. Th%; is 450 Oth,pand Wz:
to provide a fixed potentiometer in this should therefore use 500 ohms, as being the
circuit. Turnmg to the reaction circuit, nearest standard resistor value. If the
it would be noticed that hand-capacity total current were ¢ut down to 9 mA
troubles would be less likely if the reaction 3he theoretically correct value for the bias
condenser were placed on the “earth’’ developed would be exactly 4§ volts.
side of the reaction winding. sllxm‘;)ld the 1current be reduced still further
. the bias voltage would also be redudéd b

V.M. and Auto-bias a further small amount, but this woulg
_Va.nable-ml} voiume control would cer- not be of very great importance. It should
tainly be desglrable 8o provigsion should be be noted that figures similar to those given
made for this. At this point it may be would apply only when using a short
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Fig. 2—The final circuit including the features referred to in the text. V.M. control is provided
by of a potentiometer in parallel with the auto-bias resistor, but since the resistance of the
potentiomeler is relatively high it does not -have any marked effect on the fixed bias. Component

values not shown are those which should be taken from valve-maker’s literature.
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grid-base V.M. valve and a small output
pentode, tetrode or triode.

The L.F. Stage

Tuming to the L.F. coupling it will be
seen that a parallel-feed transformer is
shown in Fig. 1. This would be perfectly
satisfactory, but reproduction would prob-
ably be just as good jf a direct-feed trans-
former of reasonable quality were used,
since the anode-current consumption of the
detector valve is assumed to be only 1 mA.
The choice of coupling would therefore
be governed largely by the particular
L.F. component available.

When using a pentode in the output stage
it would he desirable to introduce some
form of time compensatm or control.
In most instances s .02 mfd. fixed con-
denger in series with a 10,000 ohm variable
resistor would be most convenient.

The above are just a few representative
points which would call for consideration,
and they help to show the lines on which
the amateur designer would work. They
are all incorporated in the complete circuit
shown in Fig. 2. It is not suggested that
this is an ideal circuit, although it should
be perfectly satlsfacbory, but it does illus-
trate most of the important features, and
show how the skeleton circuit may be
used as ‘a basis for building up a final
layout. .

Component Values

After reaching this stage the original
-eirenit may have been drawn several times ;
if 8o, it is all to the good, for the constructor
will know the circuit by heart.  After
reaching the final stage, make a ‘‘ clean’’
drawing and start to mark in the component
values.
standardised and in any case each con-
structor has his own ideas about such
points as the best combination of grid leak
and condenser for a particular valve, and
would use those values even if he were told
‘that others were better.

PROBLEM No. 4l11.

JL\IKI‘IS had a eomme%clal battbry 3-valver

provided with auto-bias circuits. This .
gave very good results but was not quite Joud
enough, and he found that volume could be
improved by replacing the output triode by a
pentode. He purchased the valve, calculated
the modification required in the bias resistor,
and made the necessary change. When he
tested the receiver in the new condition
results were disappointing, signals being not
quite so loud as previously, and distortion
was present. He checked and made certain
that the bias modifications were correctly
carried out. What was wrong ? Three books
will be awarded for the first three correct
solutions opened. Entries must be addressed
to The Editor, PRACTICAL WIRELESS, George
Newnes, Ltd., Tower House, Southampton
Street, Strand, London, W.(.2. Envelopes
must be marked Problem No. 411 in the top
left-hand coruer and must be posted to reach
this office not later than the first post on -
Monday, August 19th, 1940,

Solution to Problem No. 4[0.

Sturvis overlooked the fact that the short-wave
tuning eondenser-would not give the required coverage
with broadcast coils and accordingly he eould not tune
high enough to obtain the Home Service transmission.

The following three readers successfully solved
Problem No. 409 and books have accordingly been

forwarded to them:
W. Davison, Roosebeck, Redrow,.
. L. Ymith, Mount Royal, Carleton Road, Carlisle.

Northumberland
C Martin, * Lynton,” Pound Road, Bursledon,
Southampton.

Morpeth,

Many of these are practically

In indicating the resistance values of the
resistors forming the fixed potentiometer
for the screen of the H.F. pentode it is
wise to be guided by the recommendations
of the maker of the valve to be used. There
1s little point in experimenting with
alternatives, since the maker’s research
department will already have carried out
exhaustive tests before making rccom-
mendations.

Throughout the process outhned above
the amateur designer will also have had in
mind another very important point; the
selection of components. In this he will
no doubt have been guided by a knowledge
of the collection which he has on hand or
in the junk box. This is of especial import-
ance to-day when cost has to be considered
so closely, and when difficulty may be
experienced in obtaining certain parts due
to their makers being entraaed in the pro-
duction of war materials. In most cases
coils will be a deciding factor, because

these have a marked influence on the
exact circuit which can be used. Valves
must also be taken into account, whilst
L.F. coupling components are not without
importance.

Form of Construction

Having drawn' up a final circuit and
decided upon the components to be used,
it becomes necessary to.consider the form
of construction to be employed. Here again,
experience will help in coming to a decision.
Besides, if a cabinet is available, this might
be a deciding factor. In general, however,
it is best to use 3 metal or metallised chassis,
since this is most convenient and efficient
and also helps to give a neater appearance.

We must leave a discussion of chassis or
baseboard layout until a later article.
Other articles in this series will also deal
with mains receivers and superhets, and
with the special problems which are likely
to arise in designing them.

—

ELECTRADIX

LESDIX ‘‘ NITNDAY (‘llAR(,Iul{b, with metal
rectifiers for charging on A.C. main
Model N/A 2}, Radio Home Charger.

§lodel l\lzlg 63, Trickle Charger.
{lodel {71? 6/1, Car Trickler,
Model N/B /1%, Car Trickler.
) 1I)del N/C 8/2 Car Charger.
odel \HD 12/1, HM. Car Trickler. To charge 12 volts
hll%dgl 1\5/3 12/2, N.K. Car Charger. To charge 12 volts

Model N/E 2, Doubler. Meter Car Charger.
6 voits and 12 volts 2 amps. 85/~
All models for 200/250 volls input.

FULL RATE METAL CHARGERS

Model LN/D /4, To charge 6 _volts 4 amps. smo
M Bf /8. To charge 12 volts 6 amps. £7/10
Vloc el LN/D 24/5, To charge 24 volts 5 amps. £10,15
lel LN/D 40/3, Trade Battery Charger. wall type
gg'll_ljpeto 45 cells, 40 volts, 3 amps., meter and controls.

’lo charge 2 volts
To charge 6 volts
To charge 6 volts 1 amp.
To charge 6 volts1i amps.
To charge 6 volts 2 amps. -

To charge

8
22
e
g
U

2

LARGE WESTINGHOUSE RECTIFIERS for SDemal

%00 No, 1 250 watts in Steel cabinet, 24in, x 24in.
250 volts, A C. to 32 amps, 8 volts D.C.. 28/10

No. 2. Larger size. 800 watts, in Steel cabinet, 48in. X

24in., 200,250 volts A.C. to 35 amps. 23 volt, D.C. £14/10.

VALVE CHARGERS.

LVR DOUBLER CHARGER, 68 volts and 12,15
vgla T;s 56 amps., in Steel case, is a low priced charger
a /18/

Model LVR/M is identical to above, but fitted with
meter and all controls, £5/5.

MAINS LLGDIX TU\GAR CHARGERS.

No. lffor 70 volts 6 amps.
wlth meters and controls, etc..
100 cells a day, £7/17/6. No. 3
Tungar for two 5 amps. circuits
with meters and variable volt
controls, 70 volts, 10 amps.,
for 200 cells, bargain, £12/15.

DAVENSET AS.C4. 4-circuit
charger for up to 80 cells, List
Price £32. Four_ sets of Auto-
charge regulators,of } amp., 1 amp , 2amps., and 2
amps. or three of 1 amp., 2 ai lps amps., or one
of 50 volts 6 amps. Fine steel clad set complete, £14/10,

D.C. ROTARY CHARGERS. 3h.p. 220 volt D.C.motor,
G volt 250 amp. dynamo, £16. 200 volt motor, 25 volt 8 amp.

0, £4. tor 220 volt, 8 volt, 50 amp. dynamo,
86/10, and others up to 6 kW.

A.C. ROTARY CHARGERS, 3-phase motor, 200 volt
to D.C. dynamo, 8 volts 15 amps £4/17 8. RCA 3-ph
motor, 220 volts, couPled to D.C amo, 500 volts
200 mA.. £5/10. e-phase to D Higgs 230 volt
. dynamo, § volts 16 amps.,
£510. B.T.H., 1 h p ‘motor with starter on bed
with15 volt 30 amp dynamo £27/10.

800-CELL A.C. Crypto Motor-Gen. Set, for 220 volt
AC mains, for Radio Cell Circuits and ten 12 volt.

0 amp. Car Batteries D.C. output, 100/160v. 20 amps.
with Staﬂser and Regulator, £32.

STORAGE. Youmay have charging facilitiesand want
to install high capacity steel accumulators which will
hold their charge almost indefinitely.

EDISON HIGH CAPACITY STEEL CELLS at half
price for sf.and by lighting, 120 A.H. to 300 A.H, at 25/~
to 30/-. Ma * Price is £6. Ask for leaflet, FU L
PART CU% gladly given as far as We are able to

AC.

ACCU\IULATORS, for stand-by H.T. at @d. per volt.
3 amp. hours, in 24 volt unit crates, glass cells, 12/- each.
Can be parailel charged off 12 volts.

MOTORS. We still have a good stock of fractional H.P.
motors, A.C. and D.C., ‘as well as large machines of all
sizes and wpes.

SWITCHBOARD, PANEL AND PORTABLE
METERS. We can supply 8in,, 6in., 3n. and 2in. meters
in certain ragges still at the old prices.

for Bargains in Radio, Electrical,
Mechanical & Scientific Apparatus.

TAPPERKEYS for Morse Signal Transmi
vice Silent Practice Keys, 8/~ T.X. Practice Key,
front contact, on black moulded base. a good small key,
3/6. Long bar Type Practice Key, T.X.2, with cranked
bar, 5/8. Superior model B2,
with back contact, & well
finished key on _ polished
wood base, 7/@. Operators’
P.F. plated pivot ba.r and
terminals. mnhogany base,
y;ﬁ Superior ditto,
’ nickel ted’ pivot ba.r and
ﬂt.tmgs on polished base,
Panel Keys to fold up flat, 8/6. Fullerphone
d brass on heavy base,
7i6. Three-colour light Switch Box with morse key for
code signals,4/8. S.G.Brownitotally enclosed type, 42/-,
LEARNERS’ \IORSL PRACTICE SET. Special Du-
plex with Key Buzzer a.nd Tamp for sound and visual,

10/- Heliographs and tripods.

L’.’ LERS, small type. with cover. 1/8. Power Buz.
th screw contact and adjustable armature,
2/8- ’ Heavy Buzzers, in Bakelite case, 3/8, Slemens
Morse Line Transmitters, with key and brass-cased
Power, Buzzer, 17/6. Magneto
) l"’l“ixrlgt%/l-‘mn PHONES FOR
OSTS V. AND

A.R.P. Leath 135,
Service Field Phones are difficult to
get at the present time. but we have
some soi le«:lp but serviceable and can
give immediate delivery. Pig-skin
cases, morse keys, mike and phone,
EXCHANGES, Plug type, 5 line and
20 line. Wire and cables cheap.

TELEPHONES for all purposes. House, Shelter and
Offi

.nc.esom PHONES. The extra receiver you want on
your phone line. For use with buzzer morse. A circuit
tester, with a pocket cell. Single Barpiece, 40 ohms,
metal hook loop, with cord, 1/3. Ditto, D3 60 ohms, with
cord, 1/6, W ? ohms with cord, 2/ 2,000 ohms Ear-

CoMi WIS%‘E%? \izv?) Marching Compass, jewelled,

(\:ngs%sr?twrh wWatch type, brass o x . 20
smatic .

folding prism, 35, o Mm' ers 6in. Binnacle Boat Com-

pass. nortable, bal bases, etc., 45/-. Kelvin Ship

mpass, pattern 14 liquid type. Mahogany case, 10in.
10i1n. % T3in., 60/ ‘}l'la.ln 1in. pocket compass, 1/-.
TLLIA)

MMETERS. New. Where the
JOb calls for something simple without
calibration for t! or galvo for .
testing. Back of panel type, as illus.,
8 mA., full scale. Plam scale and lin. |
needle with mica panel, back lamp and g
bracket. Neat and compact. Can be A
used as voltmeter with extra resistance. &
Great bargajn at 3/0 each.

METERS. We have a large s¢lection with dials from 2in

to 8in.
METER MOVEMENTS, with magnets, switchboard

size, with moving coll on jewelled pivot. For home made

ssion. Ser-

10/8.

double acting. Morse Key, soli

-relays or meters, 5/~ each to clear. Movements from A.C.

rders induction motor, magnet brake, gear to

Uni

1 dials to 10,000, 5/

D ANTA VEST POCKET
. A wonderfully versatile
moving-iron mulm-ranse meter for

service on A.C. or D.C. jobs, No pro-
jecting te: rminals, s of
volts : 0-7.5, 0-160, 0-300. for

Used

MIL PS, reads : 122 mA. and 75
mA In black bakelite case. Measures
24in. by 2tin., with pair of test
lea. s and plugis Leaflet gives full in-

formation.

5/- EMERG] Y PARCELS of useful

experimental electrical and radio repair

gmt:)ii/al and apparatus, 7 lbs. for §/-
08

Stamped envelope must be enclosed for Free

Bargain List ** N," or for replies to enquiries.

ELECTRADIX RADIOS

218, Upper Thames Street, London, E.C.A.
Telephone : Central 4611.
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C.R. Tubes and Graphite
T first sight there does not seem to be
any link-up between cathode-ray
tubes and graphite, but if some of the tubes
used for special purposes are examined
carefully it will be seen that the interior
walls of the glass envelope have applied to

';,andta

ing cathode-ray tube bulbs is a very important process.

to treat the glass envelope interiors with
metallic elements.

Absolute Cleanliness "
CATHODE-RAY tube is an accurate
precision instrument which is capable

of providing invaluable visual observations

September, 1940

electrons strike against the meshes of the
regularly spaced grids to which is applied
a progressively increasing voltage. This,
of course, is the normal process of secondary
emissive multiplication, but due to the
finite size of the apertures in the grids and
the infinitesimal size of the electrons them-
selves, some of the electrons will follow a
straight path right through without impact
against the grids. Naturally, these electrons
will possess a higher velocity than the
secondary electrons released at each grid
stage and attracted to the subsequent
stages by the graded voltage field. It has
been proved that if a modulation is to be
applied to this device it is preferable to
carry out this operation en those electrons
in the stream which have approximately
the same velocity. The method employed
in practice to carry this into effect is to
place a modulating giid at right angles to
the path of the main stream, that is to
say, the plane of the grid is parallel to the
mid axis of the stream direction. A voltage
is applied to this grid to deflect the electrons
of a predetermined velocity, and these are
attracted to the grid to be multiplied in
intensity by normal secondary emissive
grids before reaching a second collecting
anode. Electrons with a velocity in excess
of the required one pass over the grid to
a separate collecting electrode and serve
no purpose in the modulating action.

Local U.S.W. Interference

HI exigencies of radio commumication

in war-time necessitate the use of a
very large proportion of the available
frequency spectrum in order to meet the
needs of the fighting and civil services.

Electronic Brevities

them a conducting layer which extends
from a poeition on the neck of the tube
where the electrons are emitted at high
velocity from the cathode and anode
electrodes to the edges of the fluorescent
sereen itself. This layer has an important
function, and being conducting has, by
design, been made to assist in carrying out
accurate focusing of the stream of electrons.
If a lustrous surface is used for this conduct-
ing layer, then internal reflections produce
many types of diffusion in the locality of
the focused spot, and annoying halations
frequently destroy the sharpness of any
tracing ‘being observed on the screen, or
give imperfectly focused pictures when the
tube is incorporated in a television receiver.

Graphite Films
N some tube designs, therefore, it is found
necessary to have a conducting layer
which provides complete opacity and a dark
matt surface. Graphite films are specially
advantageous in this respect, particularly
when formed through the agency of
colloidal graphited water of the proper
concentration. - Yet another important
factor with these types of films is that they
are very highly resistive to oxidation and,
in addition, acquire “ getter’’ properties
when baked, and possess a low coefficient of
expansion. It has been found that films
formed with colloidal graphited water
adhere equally well to metallic parts when
such a course is found necessary with
certain of the cathode-ray tube electrodes,
or even lead-in wires. When these graphite
films were employed initially the course
adopted arose from the requirements of
opacity and dark surfaces, but subsequently
tests showed that the eonductivity of the
graphite deposits made it quite unnecessary

Notes on U.5.\V. Working,
and Cathode-ray Tube
Development

of every conceivable form of signal. Apart
from its utility in all types of television
receivers, mno laboratory or research
engineer’s equipment is complete without
an oscillograph. It is for this reason that
s0 much individual attention has to be
given to the manufacture of each tube, and
the watchword throughout every process
stage is absolute cleanliness. Any trace of
impurity, no matter how minute, is liable
to spoil the tube’s final performance and
turn it into a reject on the final test-bench.
Foreign matter which is present during the
application of the fluorescent screen can
produce patches of the wrong colour, and
in consequence the washing, cleansing and
examination operation is a vital factor.
The accompanying illustration shows this
stage in one important factory, and the
bulbs arc placed in wooden racks before the
long neck is welded on. A vertical column
of water is injected into the tube and left
running for some hours so that every trace
of impurity is removed. As will be seen on
the right, the small circular opening is then
covered and the glass envelope dried
thoroughly in readiness for the next process.

Electron Stream Modulation
HEN electron. multi
under certain special conditions it is
necessary to undertake a modulation of the
stream during the passage from the initial
emissive cathode to the final colleoting
anode. If reference is made to a multiplier
of the Weiss type, as an example, it is
found that a large proportion of the

iers are used |

That is to say, not only are the medium and
long waves employed but also the short
and ultra-short waves to an extent far in
excess of that existing in peace-time.
Furthermore, due to a variety of special
needs these multitudinous carrier fre-
quencies radiated into space do mnot
necessarily carry simple speech modulation
for telephony or morse characters for
C.W., but may have other forms of modu-
lation for special purposes. It is therefore
possible that when ordinary broadeast
listening is undertaken within the vicinity
of an ultra-short-wave transmitter, owners
of some of the earlier forms of home-
constructed radio receivers may experience
interference in the form of a whirring sound
or high-pitched whistle. As a rule, this is
not noticeable on a modern type of com-
mercial receiver, and must in no way be
confused with the all too familiar electrical
interference, which evidences itself as
crackles, due to a variety of causes. Perhaps
the poor frequency response of the home
set prevents the U.S.W. interference being
heard, but when the trouble is apparent,
then the cure is quite simple. It can be
effected by inserting a grid-stopper in the
detector valve circuit. The connection to
the grid terminal of the detector valve
should be broken and between that connec-
tion and the grid terminal of the valve-
holder insert a 10,000-ohm one-watt
resistance in series. In the majority of
cases this will be found quite effective, but
if the trouble still persists, then a choke in
series with the aerial down lead ©¢an be
tried. Ten turns of wire spaced }in. apart
on a lin. former will generally be found
to be quite satisfactory, although adjust-
ments either side of this number can be
tried where necessary.



_§e9iembgr, 1940

~ PRACTICAL WIRELESS

-

O/zerz to Discussion

The Editor does not necessarily agree with the opinions expressed by his
All lettors T‘Iﬂ be accompanied by the name and address
not

correspondents.

of the d

ily for publication).

Curing a Fault

IR,—In reference to your article in
July 13th issue regarding °‘ Electro-
chemical Faults,”” I would like to bring
to your notice a fault that I recently
witnessed.

I was called in to service a commercial
mains model which was  of the Rect.
S. Grid, Det. and Pentode type, the
speaker being built on to the chassis.

The receiver would function clearly for a
time and would then break into distortion
and instability.

This set incorporated two aluminium
8 mfd. smoothing condensers, and on
pushing one of these chassis- mounting
components the set played perfectly.
The condenser could not be removed from
the chassis, and you will readily realise
how impossible it was to apply a soldered
wire to earth.

On the ohm-meter from chassis to casing
a resistance reading was shown.

Seeing that I could not remove the
condenser, the fault was cured by applying
a wedge-shaped piece of metal between
the casing and a metal upright of the
chassis, this tending to bear the condenser
slightly over and thus cancel out the
registance. The set in question was about
four years old and gave a perfect per-
formance after this cure was effected.—
F. J. GRaxT (Andover).

Radio Lectures from Station
WRUL

TIR,—I was interested to read your note
in the July 20th issue of PracrticAL
WIRELESS on the radio courses recently
broadcast by station WRUL in Boston.
U.S.A.

Up to a month or so ago when conditions
permitted I have tuned this station in
regularly on 11.79 me/s. to listen to this
feature. I have also heard it on 15.25 me/s.
and this last few weeks I have been very
disappointed at being unable to tune it in
on either . and.

As I am one of those readers who have
not the time to delve into books apart
from my PracticaL WIRELEsSS (I find time
to read that), listening to these lectures
by C. Davies Belcher was certainly most
interesting.

As you will know, this station is a non-
commercial organisation and is maintained,
1 understand, mostly by voluntary sub-
scriptions.—NIGEL J. Nicsors (Don-
caster).

On Active Service

IR,—I have been a regular reader of
Pracricar, WIreLEss for the past
four years and have obtained most of my
know{adge of radio from your excellent
publication.
Like many other readers, I have been
alled to the Colours and am serving in the
yal Artillery. Although on active
service, I still find time to read Pracricat,

\WirELESs which, by the way, is sent to me
cach week from home, being unable to
obtain it locally. Pracricar WIRELESS is
my only means of keeping in contact with
the radio world.

Wishing Pracricar. WIRELESS every
success in these trying times.—C. W. T.
GrREEN (Bognor Regis).

IR.—Being a regular reader of

Pracrica. WireLEss, I cannot let

this fine chance of sending a line along pass

by without response. Many thanks for a

fine magazine and also the many interest-
ing pages of good reading.

I still do my daily dozen on the key
to keep in trim for peace-time again. when
I hope to again apply for a ticket. I have
made a diversity amplifier for P.A. work at
camp and for dances. In my bunk I also
have a small commercial all-waver (28 mc/s
to 600 me/s.) battery operated, which helps
to pass away the long evenings in camp.

Wishing Practicar. WIRELEss the best
of luck—E. M. VarrLey (Selby, Yorks}.

H.T. Battery Problems

IR,—In reply to S. Peach, of Penzance,
I wish to state that until quite recently
I used to make my own H.T. batteries, but
unlike Mr. Peach, I used to press out my
own cells and when bound with zine they
used to slip into 11b. jam jars. Of course,
this type of battery takes a lot of room, but
as to performance, 1 made one in April,
1939, and it’s still going strong with a
drop of 10 volts.—A. STaNLEY (Dent.
Sedbergh).

A "Spares Box” Superhet

IR,—Will you kindly consider pre-

paring for us a ““ Spares box >’ superhet

to make up when the long evenings come ?

Failing this, perhaps you would consider

a ** Straight >’ Four from the same source—
preferably with A.V.C.

Parts are very difficult to get now, and
in many cases the prices have gone up so
that a /minimum of new parts is very
desirable in these days—H. Epcear
PARKER (Southampton).

[What do other readers think of this
suggestion —EDp.]

Audible Radio Frequencies

IR,—I am very much obliged to
Mr. Gerald R. W. Lewis for his letter

in your issue dated July 27th, and I can
assure him that it is apprceiated. Your
correspondent appears to deal with the
matter from the point of view of the audio-
frequency output, and it is agreed that this
is difficult at first to believe. Your corre-
spondent states that the effect of shifting
the datum line (which personally 1 prefer
to call the zero voltage line) of a wave,
whether modulated or not, can be achieved
by adding to it a source of constant
potential, i.e. D.C. I am afraid that I
cannot agree with this, but am willing to
be corrected, and should like vour
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correspondent to forward further detailed
particulars.

The writer has spent many years on this
subject, and the theory was first published
four years ago, and has been circulated
in many countries of the world. I have
forwarded your correspondent a copy of the
book as originally published. The writer
hopes that he is not being personal when
he says that he has entered into corre-
spondence with technical experts and
scientists in this country and America,
and the correspondents are sincerely
thanked, but no one has forwarded any
experimental proof to prove that it is wrong
in any fundamental. The nearest they
have approached to this is on the gquestion
of sidebands. That, however, has been a
difficult subject, and it is agreed that it
has not previously been stated clearly
enough, but in the new theory it is not
claimed that there are no sidebands.

The writer is hoping to be able to write
one or two articles entering into the
sideband question in more detail and, it
is hoped, more clearly.

Although the theory as first published
was perhaps a little difficult to understand,
it is hoped that the letters and articles
which the writer has contributed have
cleared up many points, and have helped
to make it capable of being more clearly
and more simply understood.—D’Arcy
Forp (Exeter).

Back Number Wanted

IR,—As a regular reader of PracTicAL
WIRELESS, and a B.L.D.L.C. member,

1 would be glad if any reader who has a
copy of “ Wireless Magazine’’ in which
the A.C. Standard Four-Valver ¢ WM391 *°

- is described will kindly drop me a postcard

stating how much he would sell the copy
for. I will refund postage to anyone who
will oblige.—Joun ParkiN, Junr., 18,
Rowley Grove, Cottingham Road, Hull,
Yorkshire.

Proposed Club for Bradford

IR,—I much regret that, owing to

pressure of work and A.R.P. duties,

I am compelled to abandon, at least for the

present, the idea of forming a radio club

for the Bradford district. Will local readers

Fleg;;e note ?—G. HarrisoN (Heaton, Brad-
ord).

Correspondents Wanted

. HUTCHESON, 86, Inglemire Avenue,

Hull, is anxious to get in touch with

any local reader who is building the
* Students Three.”’

A. Simons, 361. Roman Road, Bov.
L., would like to hear from another
reader residing in the district with a view
to practising morse together on one or two
nights a week, .

E. M. Barlow, “ Burnside,” Bawtry
Road, Canklow, Rotherham, 8, Yorks,
would be pleased to meet at his QRA, or
hear from, any S.W. enthusiasts—about
seventeen years of age—living in the
Sheffield-Rotherham district.

E. Pickin, 168, Michael Road, Blaencwm,
Treorchy, is anxious to get in touch with
another reader interested in radio service
and repair work. Jge would also be glad if
Mr. Moyes, of Bury St. Edmunds. would
communicat® with him again.

k)



Filament Supply
* Would it be possible to use 2 Leclanche
cells with a resistance instead of a 2-volt
aceumulator for the L.T. side of a battery
wireless set? 1 have recently made up
two such cells and in the L.T. lead (—) I
have inserted a resistance-—home-made. As
I am moving to a country distriet where the
facilities of getting the accumulators charged
are very erratic, and having regard to the
fact that valves are now on the market
which take their current from a 1.5 volt dry
cell, T do not see why cells of this nature
could not be used for 2-volt valves il the
voltage could be brought down.”’-—A. H.
(Lerwiek).
OUR suggestion i3 quite in order, and
there is no difficulty in using dry cells
for the L.I. supply. The only problem is
in the resistance, and to ascertain the value
of this you must add together the current
of each valve in use and then divide this
into 1. which is the difference between
the source of supply and the required
voltage. We assuine, of course, that you
are connecting your two cells in series so
as to obtain a 3-volt supply. Alternatively,
you could use the cells singly or in parallel
to feed modern 1.4 volt valves.

Erecting a Mast

‘I am thinking of building up a mast for
my garden, and I have a fair quantity of
wood which I intend to use. There is a
point which I think may cause some diffi-
culty and that is in the method of getting
the mast up. Is it best to build the mast on
the flat and then pull it up (I think I should
have sufficient room for this), or can it be
raised stage by stage? I have not decided
upon a pattern and should be glad if you
could also help me in this direction.”’—
L. T. R. (Tewkesbury).

HERE are two methods available.
You can, if there is sufficient room,
assemble the mast in any desired form
whilst it rests on the ground, and then pull
it into a vertical position, or it may be
built gection by section and raised during
building. The method to adopt depends
mainly on the design. Thus, if you assemble
on  the lattice principle you would un-
doubtedly flnd it best to adopt the latter
procedure, attaching guy ropes or wires;
and when the top section has been built,
raise this and support it in place whilst the
next section is built. The top is then
lowered on to the finished second section,
bolted in place and the two raised by pulley
and tackle, and the process repeated. The
guys should be paid out regularly, and thus
yon would need two or three assistants,
but the mast would go up perfectly easily
and without difficulty. If you try to haul
such a mast from a horizontal position you
may find that it will buckle or break in the
centre. A single mast, however, could be
raised in this way by hauling on several
rear guys and with others running through
suitable guides.

Mains Unit °
‘I believe it is possible to use rectifying.
\alves in series or parallel in order to obtain

él
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an improved output, but I am not certain
regarding the arrangement and should be
glad if you could explain it to me.”—
H. B. A, (Camden Town).

HIE scheme is to use two valves in
parallel, each valve being of the half-
wave type. The usual centre-tapped trans-
former winding is employed, the ends of
the H.T. section feeding each anode, and
the filaments being operated from a single
winding capable of delivering the current
required. 1t is also possible to use a bridge
circuit, wherein there are two further valves
fed from separate filament windings, and

RULES

We wish to draw the reader’s attention to the
fact that the Queries Service is intended only
for the solution of problems or difficulties
arising from the construction of receivers
described in our pages, from articles appearing
in our pages, or on general wireless matters,
‘Weregret that we cannot, for obviousreasons—

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

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

(3) Suggest alterations or modifications te
commercial receivers,

(4) Answer queries over the telephone.

(5) Grant foterviews to querists.

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

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

Send your queries to the Editor, PRACTICAL WIRELESS,

George Newnes, Lid., Tower House, Sonthampton Street,

Strand, London, W.C.2. The Coupon must be enclosed
with every query.

the output is then taken from the junction
of the two anodes of the additional pair of
valves. The centre-taps of the filament
windings for the additional valves are con-
nected to the anodes of the first pair.

Abbreviations

‘“T have noted several times in your
paper, and also In others, amateur abbre-
viations which are not clear to follow. I
have been unable to find them in any other
publication and should, therefore, be giad
if you could explain to me what * x * stands
for. A letter you published some time ago
from a reader referred to his Rx. What is
this? DX I am told means long distance,
but I should like to have a ruling on this.”’
—M. S. B. (Lisburn).

HE letter ©“ x” is now used for varions
things, although originally it was
used to replace the prefix ** trans.” Thus
xmitter stood for transmitter; xmission
for transmission and so on. Now we have
DX meaning distance; WX 1meaning
weather ; PX meaning press, and so on.
The only “ rule ” that can be offered is that
any part of a word may be omitted and the
letter ““x* substituted, but as with all
abbreviations it is essential to be judicious
in the use of them.

Scteening Boxes

‘“ A book which I recently read (American
origin) said that it was .not advisable to
use a common screen between adjacent

stages. I should be glad if you would
explain why this remark should be made,
as I always understood that the screen was
connected to earth and therefore should be
neutral so far as any stage is coneerned.
What difference ean it make, therefore, it
a single sereen is interposed between two
stages ? *’—R. R. (Jedburgh).

LTHOUGH it is quite trne that the
screen is at earth potential the reason
for the remarks referred to is that there is
a risk of instability due to the screen
carrying currents from adjacent stages. If
the coils, for instance, are so placed that
the screen cuts into the fields, it is possible
for the two stages to be coupled together
through the screen—although earthed.
This may sound rather paradoxical, but a
few tests will show that it is quite true.
It is therefore preferable to use separate
metal boxes for adjacent stages, and to
leave an air space between the two inner
surfaces. You will, perhaps, remember that
we have also previously mentioned this fact
in connection with certain short-wave
superhets where it was found desirable to
insert a separate “"lid” to the bottom
of LF. screens in order to prevent coupling
between the 1.F. transformers.

Poor Insulation

‘““1 have a very old set which I was
thinking of converting to a modern design,
but there are two points which I cannot
quite understand. First,’ 1 can take out
the grid leak in the detector stage without
any difference in signals, and secondly, if [
put the aerial off the aerial terminal and
straight on to the tuning .coil, the set is
twice as loud. Could you explain this ? **—
S. T. E. (Paisley).

HE first peculiarity is probably due to
the fact that as the set is an old one
the material from which the valveholder
is made is of poor insulation. There is
thus a leakage path from the grid terminal
which acts just as a grid leak. Replacing
the valveholder by a modern component
made from good insulating material should
overcome this. The aerial problem: may be
due to a similar fault, the leakage taking
place between aerial and earth terminals
or, on the other hand, the input circuit may
be in the form of .an H.F. transformer,
and this never gives such loud volume as
a direct coupled coil, although. of course,
it gives better selectivity. Thus, when vou
transfer the aeriallead you probably cut out.
the primary winding and this naturally
results in improved volume.

REPLIES IN BRIEF

The following replies to queries are given in
abbreviated form either because of non-complianu
with oug rules, or becauss the pointraised is not of
general interest.

6. E. R. (York).
not tune down low enough for modern needs.
conkd be used temporarily.

K. E. (Bangor). 'I'hie 66-volt snpply is not sufficient.
Get another battery and connect them both in series.

F. R. C. (Portsmouth). Transmitting apparatus or
similar eyuipment is now illegal.

H. N. (Hull). The case may be iron and this iz quite
suitable ou the L.V, side. Make sure it iz effectively
earthed.

P. P. 8. (Wokingham). The resistance of the coil
should be in the region of 5 ohms.

€. P. U. (Watford). Spring clips wonld suffice,
Lat they must e strong =0 that a sound contact is
made.

The coil is not suitable, as it does
1t ,

The coupon on page 444 must be
attached to every query.

rn.oc
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Super One-valvers

ONSIDERABLE interest has been

) caused by our remarks about hotted-
upsingle-valve receivers, and although

we have received quite a large number of
letters about the subject, we are still waiting
for a member to send along a copy of the
circuit he has found successful, together
with sufficient constructional details to
enable others to try to emulate the sue-
cesses achieved by so many of the older
S.W. fans. We have, however, heard from
Member 6,583, of Dunfermline, who gives us
some details of the log he has been able to
compile with a home-made one-valver.
To quote a part of his letter: 1 am 15
years of age and started S.W. listening a
little over a year ago. My first set was an
0-v-0, constructed from odd parts, home-
made coils and grid-leak rectification. It
afforded great experience of 8.W. listening
as I was able to receive India, Japan,
Canada, U.S.A., Northern Rhodesia, and
Guatemala, together with others which
-brought my log up to 36 countries. Nearly
all the stations logged were amateurs,
amounting in all to approximately 300.
Quite a number of Q.S.L. cards were

received in reply to my frequent reports,

and during half the time I spent on listening,
the aerial T used was a bedstead !’

While we certainly agree with the owner
of this little set that his log is certainly
very satisfactory, we hope that too many
-members will not make use of the same
aerial-system ; but this only goes to show
that a keen enthusiast is not going to hold
up his hobby for the want of an orthodox
aerial arrangement.

A Suggestion

While making his application for the
A.C.R., which has been duly granted,
Member 6,679 makes the following sug-
gestions. °‘ Regarding your article in a
recent copy of PracricaL WIRELESS 1
should like to see. a section of your F.B.
paper set aside to inform readers the best
time to hear certain DX transmissions.
Some readers may be getting a certain
station every night by just knowing what
time and frequency to listen, while other
readers may have been patiently listening
for the same station without results
because they donot know the best time to
:listen. If your paper could give just a
: few stations in each issue, and the best time
, to listen, I think many readem would appre-
‘ciate it, and would be willing to help by
sendmg in information of any DX station
:of which -they had the schedule; and if

any readers carc to send in reports of the.

statlons mentioned in your paper, compari-
" sons could be made between various areas.
Another item that could be included is a
“**Radio Quiz,” questions of interest to
amateurs and S.W.L.s of an educational
nature.”’

As mentioned before, we are always
ready to reccive suggestions, but before
devoting space to any proposal it is very
essential for us to know if they have a
general appeal, especially during these days
of restricted space. Tt doesn’t take long to

write us a letter or postcard, and it is far

better to spend a few seconds doing that

than to continue hoping that this or that

teature will be incorporated in this page.

Contact Wanted .

We are very pleased to receive an inter-
esting letter from one of the early members
of the club, namely, Member 1.139, of
West Hartlepool (ex-G3LS), and the main
object of his letter wag to let other members

in his district know that he will be very
pleased to make contact with them, with
the hope that it might be possible to form
a small club to keep interest in radio alive
and up to date. To enable direct contacts
to be made we would mention that the
member’s address is 8, East View Terrace,
SeatonCarew, West Hartlepool, Co.Durham.

Many thanks to Member 6304, of Bridg-
water, for an interesting letter, and for the
trouble he has taken is sending us a photo
of his receiver, Unfortunately, however,
the snap is lacking sufficient detail and
contrast for reproduction. The circuit is of
the 0-V-2 type using the Eddystone band-
spread tuning unit, Eddystone coils and
pentode output. An aerial of the inverted
L tvpe, 75 feet in length, is used running
east to west.

YOU WANT

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

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

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

War or no war, earning power
always brmgs its possessor to the
front. It s no use waiting for
better times. The ideal oppottumtv
never arrives. We have to -make
the TDbest of existing

| HAVE HELPED THOUSANDS OF OTHERS

conditions. LEY ':ETDBIE RYOU

IN DIFFICULT TIMES LIKE

THESE FATHERLY ADVICE
AND GUIDANCE IS
REAL HELP

‘Therefore, delay is useless: it is
worse, it is harmful.

If it is vour desire to make progress and
establish vourself in a good career, write to
us for free particulars on any
subject which interests you, or if
your career is undecided, write
and tell.us of your likes und dis-
likes, and we will give you practical
advice a3 to the possibilities of a
vocation and how to succeed in
it.  You will be under no obli-
gation whatever. It is our pleasure
to help. We never take students
for courses unless we feel satisfied
they are suitable. Do not forget
that succds is not the prerogative
of the brilliant, Our experience
of over thirty wvears proves that
the will to suceeed achieves wore
than  out-
standing M
briltianey.

Accountancy Examinations
Advertising and Sales Management

Agri

AM.1 ¥ire E. Exams.

Applied Mechanics
rmy Cortiti

caten
nnyt!gnu'? and Estate Agents

Banking

Blue Prints

Boilers

nook-kmu. Accountancy and
Modern Bumeu Methods

Builders’ Qunmiu
Bu&lﬁ#, Architectural and Clerk
Cambridge Semor 8chool Certificate
Civil Engineerin;
' Civil Service

Commercial Subjects
Commercial Art

DO ANY OF THESE SUBJECTS INTEREST You?

Mining, Electrieal Engineering
Motor Engineering
Motor Trade

and County E
Naval Architecture
Novel Writing
Pattern Making
Play Writing
Police, Special Course
Preceptors, College of
Press Tool Work
Production Engineering
Pamps and Pumping Machinery
Radio Commuonications
Radio Service Enginee:
Road Making and Hl.incemue
Salesmanship, I.8.M.A,
Sanitation
School Attendance Officer
Secretarial Fxams.
Sheet Metal Work
S)npb\nldmg

Pitman’s)

Enei All b bi

Short Stoxy Wrmng

examinations
Gonenl Education
G.!O Eng. Dept.
Hesting lml Vanhlahnx
Chemis:

. Industrial try
Insiitute of Houwsing
Insurance

Mining, all subjects

if you do not see your own requirements above. wrile to us on any subject.

Structural Engmnrlnl

Surveying

Teachers of Handicrafts

Telepkony aund 'l'e!mtphy
Television

Transport Inst, Exams. -
Viewers, Gaugers, Inspectors
Weights and Measures Inspecior
Welding

Wireless Telegraphy and Telephony
Works Managers

Full particulars frec.

STUDY AT HOME IN
YOUR SPARE TIME

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

COU Po —OU'I' 'I”HIC

JOURNALISM

Short Story, Novel and Play Writing

There is money and pleasure in Journalism and in
Story Writing. No apprenticeship, ne pupilage, no
examinations, no outht necessary. Writing for
newspapers, novels or pnctures, is not a uxft itis
a science that can be ucqunrcd by diligent apphca-
tion and proper guidance. It is the most fascinating
way of making pastime profitable. Trained ability
only is required, we do the training by post. Let us
tell you about it.

Department of Literature No. 104

T RS G S W GEED W SN S W AE
TO. DEPT. 104, THE BENNE'I-"}
COLLEGE LTD., SHEFFIELD.
Please send me (free of charge)
Particulars of .......... (Cross out line which
Your private advice about does not apply.)

-~
e
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PRACTICAL WIRELESS
Date of Issur
CRYSTAL SETS
Bluepmlts, 6d. each.
37 Crystal Receiver . .
!lhe ** Junior ”’ Crystal Set. e

STRAIGHT SETS,
One-valve : Blueprints, 1s. each
All-Wave Unipen (Pentode) .e

27.8.33

Begmnets One-valver 19.2.38
The * Pyramid *’ Oue-valvet (BF
Pen) . . . .. 27.8.38
Two-valve : Blueprint, 1.
The Signet Two (D & LF) .. 24.9.38
Three-valve : Blueprints, 1s. eath.
selectone Battery Three (D, 2 LF
(Yrans)) .. -_—
Sixty Shilling Thtee (D 2 LF
(RC & Trans)) .. .. —
Leader Three (8G, D, Pow) .o -~
Summit Three (HF Pen D, Pen) _—
All Pentode Three (HI‘ l’en, D
(Pen), Pen) .. 29537

Hall-Mark Three(SG D, Po w) .

Hall-Mark Cadet (D, Ll‘ Pen (RC) 16.3 35

¥. J. Camm’s Silver Souvenir (H¥
Pen, D (Pen), Pen) (All-Wave
'1hree) . ..

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

1936 Sonotone Thtee-Four (H.FI
Pen, HF Pen, Westector, Pen),

Battery All-Wave Three (D, 2 lf

(RC))
The Momtor(HF Pen D, Pen) .o
The futor Three (HF Pen D, Pen)
lhe Centaur Three (8G, D ) .
J. Camm’s Record All-Wave
Thx‘ee (HF Pen, D, Pen) . 81.10.36
The “Colt” All-Wave Three (D
2 LF (RC & Trans)) . 18.2.39
The “ Rapide *’ Stralght, 3 (D
2 LF (RC & Trans)) 4.12.37
F, J. Camm’s Oracle All-Wave
Three (HF, Det.., Pen) 28.8.37
1938 ** Triband All Wave Three
22.1.33
26.3.33
30.4.38
3.9.38

13.4.35

(HF Pen, D, Pen)

F. J. Camm’s “ Sprite % Three
(B'F Pen, D, Tet)

The * Hurricane ” All-Wave Three
(8G, D (Pen), Pen) Ve

¥.J. Camm’s “ Push-Button®
Three (HF Pen, D (Pen), Tet)

Four-valve : llmrmts, 1s. each.

Sonotone Four (3G, D, LF, P) ..

Yury Four (2 8G, D, Pen) .

Beta Universal Four (8G, D, LE
ClL

1.6.37
8.5.37

Nucleon Class B Four (
(8Q), LF, Cl. B)
Fury Four Super(SG SG D Pen)
Battery Ball-Mark 4 (HF Pen,
1) Push-Pull)
. J. Camm’s ** Limit " All-Wave
I‘our(llt Pen, D, L, Py .
“Acme ” All-Wave 4 (HF Pen, D
(Pen) LT, CL. B)
The “ Admiral ” Four (HI‘ Pen,
HF Pen, D, Pen (RC)) . .

- Mains Operated

Twe-valve : Blueprints, 1s. each.
A.C. T'win (D (Pen), Pen) ..
A.C.-D.C. Two (8G, Pow). . .
aelectone )A .C. Radiogram Two
(D, P
Mn-nlu H llnopnnh. 1s. each.
Double-Diode-Triode Three (HF

Pen, DDT, Pen) . .
D.C. Ace (8G, D, Pen) .. .
A.C. Three (8G, D, Pen) .. .
A.C. Leader (HF Pen, D, Pow) .
D.C. Premier (HF Pen, I) Pen)
Unique (HF Pen, D (Pen) Pen) ..
Armada Mains Three (HY Pen, D,

26.9.36
12,2.33
3.9.33

2
I

39

Pen

F.J. C)amm's A.C. All-Wave Silver
Souvenir Three (HY Pen, D, Pen)

“All-Wave” A.C. Three (D,
LT (RC)).

A.C. 1930 Sonotone (H¥ Pen HF
Pen, Westector, Pen) .

Mains Record All-Wave 3 (HF
Pen, D, Pen) .. .e ..

Four-valve : Blusprints, 1. each.
A.C. Fury Four 8G, 8G, D, Pen
A. C Fury Four Super (SG SG

Ag )Hall-]Mark (HF Pen D

Universal Hall-Mark (HF Pen, D
Push-Puall) ..

Bamry Opaerated.

No. g
Blueprint

W7 1
PW94

PW31A
PWs8s

PWoI3

PW18
PW3i

PW10

PW23

PW25
PW29
PW35C
PW358
PW36A
PW3s
PW50
PW54
PW58
PW70

PW20
PW34D

PW45

PW47

Class .e .. . .n
New Class B Five (2 G, D, LF,

SUPERHETS.

" Battery Seis : Blueprints, 13. oaeh.

£5 Superhet (Three-valve) 5.6.37

¥.J. Camm’s 2-valve Superhet ..

Mains Sets : lluo{rinu, 1s. each.
A.C. £5 Superhet (Three-valve) ..
D.C. £5 Superhet (Three-valve) ..
Universal £5 Superhet (Three-

valve . .
F.J. Camm’s A.C. Superheu ..
F. .T Camm’s Universal £4 Super.

het 4 Vo
Quahtone * Universal Four . 16.1.37

Four-vaive : Double-sided Blueprint, 1s. 6d.
Push Button 4, Battery Model 29.10.38
Push Button 4 A.C. Mains Model e

SHORT-WAVE SETS.
One-vaive : Blusprint, 1s.
Simple 8.W. One-valver .. .

Two-valve : Blueprints, 1s. each.

MidgetsShort-wave T'wo (D, Pen)

The “ Fleet” Short-wave Two
(D (HF Pen), Pen) .e .s

Thres-valve : Blueprints, 1s. each.
Lxperimenter’s Short-wave Three
(3G, D, Pow) .. .. P
The Prefect 3 (D, 2 LF (RC and
Trans)) .. . s .
The Band-Spread S.W. Three
(HF Pen, D (Pen), Pen) <o 11088
PORTABLES,
Thru-nlvo : Blusprints, 1s. each,
J. Camm’s ELF Three-valve
I’ortable(HF Pen, D, Pen)
Parvo Flyweight Mldget. Portable
(8G, D, Pen) .. .. .

Four-valve : Blueprint, 1s.
“Imp” Portable ¢ (D, LF, LF
(Pen)) .. .. .o ..
MISCELLANEOUS
Blueprint, 1s.

S8.W. Converter-Adapter (1 valve)

23.12.39

27.8.38

3.6.30

PW40
PW52

PwW43
Pw42

PW44
PW59

PW60
PW73

PW95

Battery Operated.

PWSs

PW38A
PWo1

PW30A

PW63
PWés

PW65
PW77

PW36

PW43A

AMATEUR WIRELES;"_RND WIRELESS MAGAZINE:

SETS.
Blueprints, 6d. each.

I'our-station Crystal Set .. . 28.7.38
1934 -Crystal Set ., . -
150-mile Crystal Set . ..

STRAIGHT SETS.  Battery Operated.
One-valve :  Blueprint, 1s,
B.B.C. Speclal One-valver e

Twe-valve : Blusprints, 1s. each,
Melody Ranger Two (D, Trnns; .r
Tull-volume T'wo (SG det, Pen) ..
Lucerne Minor (D, Pen) .. ..
A Modern Two-valver

Thres-valve : Blueprints, 1s. each.

£5 5s. 8.G.3 (8G, D, Trans) ..

Lucerne Ranger (8G, D, Trans) ..

£5 58, 'Three: De Luxe Version
(8G, D, I'rans) .

Lucerne 3tr¢uﬂht ’lhxee (D RC
Trans) ..

Transportable Three(SG D Pen )

Simple-Tune Three (8G, D, Pen)

Xeonomy-Pentode Three (SG, D,

Pen) .. .. .o
“W.M." 1934 Standard
(3G, D, Pen) .. ..
£33s. Three (S, D, Trans) e
1935 LG 6s. Battery P hree (SG
n) ..
Pll’ 'l‘luee(Pen D Pen) .
Certainty Three(SG D, Pen) ..
Minitube Three (3G, D, 'l‘rans) .o
All-Wave Winning Three (5G, D,
Pen) . . .. .

Four-valve : Blueprints, 1s. 6d. each
658. Four (8G, D, RC, Trans) ..
2HF Four (2 SG, D Pen)
Self-contalned Four (8G, D, LI‘
Class B) . . Aug.'33
Luceme Strmghb Four (SG D
LF, Trans)
£5 5s. Batterv Four. (HF D 2 LF) Feb. '35
The H.K. Four (3G, 8§ 0R)
The Auto Straight Four (HF Pen,
HF Pen, DDT, Pen) .. . Apr,'36

Fin-nm Blusprints, 1. u. enth.
r-qunlity Five (2 HY, D, RC,

n8)
Class B Qua,dradyne (2 SG, b, LI",

19.5.34

June'33

.. Oct,’33
Three

Mar.'34
Oct. '35

Class B) .. . . .-

AW427
AW444
AW450

AW387?

AW388
AW392
AW426
WM409

AW412
AW422
AW435
AW437
WM271
WM32?
WM337

WM351
WM354
WM371
WM38Y
WM3HS
WM96

WM400

AW370
AwW42l
WM331
WM350
WM3st
WM3s4

WM404

WM320

WM344.

WM340

B September, 1940 -

These Blueprints are drawn full size.

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

Practlcal Wireless (issues dated prior to June

st, ). 4d. Post Paid
- - (Issuyes dated June 1st,
1940. and after)
bd. Post Paid
Amateur Wireless - 4d. »

WirelessMagazine 1/4
The index letters which precede the Biueprint
Number indicate the periodical in which the des-

cription appears : - Thus P.W. refers to PRACTICAL
}IVIR,‘? S AW, to Ama'eurWzreless, W.M. to Wire-
ess ]

Send (preferably) a postal order to cover the cost
of the blueprint, and the issue (stamps over 6d.
unacceptable) to PRACTICAL WIRELESS Blueprint
Dept., George Newnes, Lid., Tower House, South-
ampton Street, Strand, W.C.2

Msins Operated.
Two-valve : Blueprints, 1s. ueh

Consoelectric Two (D, Pen) A.C. - AW403
Economy A.C. Two (D, Trans) A. C — WM286
Unicorn A.C.-D.C. Two (D, Pen) . — WM394
Three-valve : Blusprints, 1s. each.

Home Lover's New All-Electric

Three (8G, D, Trans) A.C. —_ AW333
Mantovani A.C. Three (HF Pen,

D, Pen) . - WM3T74
£15 15s. 1936 A.C. Radiogram

(HF, D, Pen) .. .. . Jan, 36 WM101
Four-valve : Blueprints, 1s. 6d. mu
All Metal Four (2 8G, D, Pen) .. July '33 WM329
Barris’ Jubilee Radiogram (H

Pen, D, LF, P) .. .. .. May '35 WM386

SUPERHETS.

Battery Seots : Blueprints, 13, u. mll.

Modern Super Senior . WM375
'Varsity Four .. . o Oct. '35 WM395
The Request All-Waver .. .. June’36  WM407
1935 Super-Five Battery (Superhet) — WM379
Mains Sets : Blueprints, 1s. each.

Heptode Super Three A.C. . May ‘34 WM359

* W.M.” Radiogram Super A.C... WM366

PORTABLES.
Four-vaive : Blueprints, 1s. Gd. each.
Holiday Portable (SG, D, LF,

Class B) . AW393
Family Portable (HF D RC

Trans) -— AWa4T
Two HF Portable (2 SG D

QP21 -_— WM363 -
Tyers Portable (SG D, 2 Trans) WM387

SHORT-WAVE SETS. Batte Opouhl. .
One-valve : Blueprints, 1s. each. i
8.W. Ope-valver for America ., 15.10.38 AW429
Rome Short-Waver . .e - AW452
Twe-valve : Blueprints, 1s. each.
Ultra short Battery Two (8G, det,

en) . Feb. 36 WM402
Home-made Coil Two (D Pen) . AW440
Three-vaive : Blueprints, 1s. each.
World-ranger Short-wave 3 (D,

RC, Trans) _ AW355

Experimenter’s 5-metre Set (D

rans, Saper-regen) . 30.6.34 AW438
The Carrier Short- waver(SG D, P) July '35  WM390
Four-valve : Blueprints, 1s. 6d. sach.
A.W. Short-wave World-beater

(HF Pen, D, RC, Trans) AW438
Empire Short waver (8G, D, RC

‘Trans) . - WM313
Standard Four-valve Short- -waver -

(8G,D,LF,P) .. 22.7.39 WM383
Superhet : Blusprint, Is. .

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

Twe-vaive : Blusprints, 13. sach.

T'wo-valve Malns Short-waver (D,

Pen) A.C «e 13.1.40 AW453
WM. Long-wave Converter .. ot WM3s0
Three-valve : Biuspriot, 1s.

Ymigrator (SG, D, Pen) AC, ., - WM352
Four-valve : Blueprint, 1s. 64d.

Standard Tour-valve A.C. Short-
waver (8G, D, RC, Trans) .. - WM3o
MISCELLANEOUS '
8.W. One-valve Converter (Price

6d. . .. .. . -— AW329
Enthuslast’s Power Ampliticr (1/6) —_ WM387
Listener's 5-watt A.C. Amplitier

(1/6) WH302
Radio Unit. ("v )for WM3g2 (1/-) Nov. 'Sn WM38
Harris Llectrogram battery ame :

plifier (1/-) — WM399
De Luxe Concert A.C. Electro-

m (1/-) . Mar.86  WM403
New style Short-wave Adapter

1/-) .o — WM3ss
Trickle Charger (6d ) . - AW462
Short-wave Adapter (1/-). . .o — AW456
Superhet Converter (1/-) .. —_— AW457
B.L.D.L.C. Short-wave Converter

(1/-) e oo May'36  WM405
Wilson Toae Ma,ster (1/-).. .. June'86  WM408
The W.M. A.C. Short-wave Con-

verter (1/«) .. . . -— WHM408
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-USE EDDYST WE SHORT-WAVE COMPONENTS-

EDDYSTONE SHORT-WAVE H.F. Choke with patented low

loss and conpection D.L.-0 formers with spaced homeycomb
wontd cojls.  ILC. resistance 22 ohms.  Inductance 1.25 milli-
henrfes.  5.180 inetres. No. 1010, . . - 22

EDDYSTONE New Type EDDYSTONE Exteusion Control OQutfit muade jrom precision

MWicrodensexs wiith - drawn paxolin tube. tapuot warp or bend ; jnsulating part EDDYSTONE Frequentite Insnlater ior carying TP,
proved D.i.-8 jpsulation din. Jong. Brass insert Sin. lopg.  No, 10068 . .. 15 leads through anctal basebeards with miniinwm less,
No, 1018 . .. . .e 22

No. 1094, 18 mrdd.
high-voltage type. Min
prmfd. Max., 18 m
D.C. flash-over voltage,
3,500 volis .. .43

id.

EDDYSTONE
All - Wave H.F.

No. 120, 40 m.mfd. g 1’? D]?EY 5 Tow  los
2‘:“‘“’“’;?0 tvaen Miﬂ" Adi Ilol table former
4.8 m.mid ax. 0 vo section
Izll ‘l&:'d‘ “nl: €. fash- u\:)g, " X i’[‘l:k:t] L ?ﬁ (x)h wound
Loy A me  serew

. . mounting coin-
No. 1093, 60 uriafd, D.C.flash- <« EPDYSTONE » Pillar ponents  which s ,‘,},3‘[”:“}“
o 431 qneplstors, uade ot are  gontrolled t"" o

‘No. 1131, 160 m.mid. D.C. flash-  glazed Frequentite and from an exten-
over, Luno volts ., 8.6 tested to a breakdown sjon «pindle or millihenries.

RTINS i a0.000. 1 ‘i -oup- i
voltave of  30.0 n flexible  coup: existance

two types, one having a ler. The insu- B0 o,
2 BA fixing hoh and latedd  portion, No. 1066 23
wing nut, the oiher made front i ot

DAL-9 high-

leavy duty plug and
frequency

wocket fitting with sulder-

ing tag conpections. dieletric, is
No. 1049 .. 18 adjustalsle.
No. 1045 .. .. 110 No. 1007. 18
EDDYSTONE Flexible
Driving Shatt. 1Vor frent,
panel control of awkwardly
placed components.
—OR Drives through 90 deurecs
perfectly. Cable length 5%,
] ORDER WRITE No, 1086 . S
EDDYSTONE Flexible Coupler. OUR
. "Free from backlash but very FROM
flexible, this coupler banishes align-
ment troubles. D.L.-& H.F. lusu- YOUR . SERVICE
. Jation. For 4in. spindles. DEALER-— DEPOTS

No. 109, 1/8,

: ‘STRATTON & Go. Ltd., BROMSGROVE STREET, BIRMINGHAM, 5

‘London Service: WEBB’S RADId, 14, SOHO ST., W.1 Birmingham Service : WEBB’S, 41, CARRS LANE

‘ ' 1T — i
*]’u st Out ., - Invaluable to all whose work concerns the
A tracing of faults and the effecting of repairs.

| GET IT FOR YOUR WIRELESS LIBRARY TO-DAY! PR ACTICAL WIRELESS
'THE | SERVlCE MANUAL

A complete, practical and up-to-date work on the testing |

and servicing of all types of wireless receivers. With

over 200 illustrations. A

. Contents : Theoretical Symbols, Choice and Types of )
Instruments. Fault-tracing without Instruments. -D.C.
] Multi-range Milliammeter. Measuring Resistance. Measur-

ing A.C. Voltages. Measuring Capacity. Using the {

; Universal Meter. Calibrating and Using the Valve |]
Edlted by F' J Camm Voltmeter and the L.F. Oscillator. Tracing Faults in a
‘ Superhet. . A Signal Generator. Trimming and Aligning }
This important new book devoted to Modern » | Receivers. Testing Valves. Valve Replacement. Reaction
h deal ith fund | princiol f Faults. Improving Old Sets. Universal (A.C.-D.C.) }
Super els deals w undamental principles o Receiver Faults. Checking Receiver Performance.
" radio problems of selechvny, valve funda- Distortion—Causes and Cure. Tracing Sources of
‘ Is. th | f the S h I Interference. Temporary Repairs. Renovating Cabinets.
1 mentals, the principies of the Superhel, genera i Servicing with the Cathode-Ray Tube. Tracing and
- design, aerial design, variable selectivity, noise Eliminating Hum. Simple Tests for Components.
. ion and AV.C | . . | Adjusting and Testing Coils. Servicing Commercial
_.suppression an .V.C. fone control, servicing -Receivers. Second-Channel Interference. Background
Superhets with the Cathode-ray tube, etc. Noises. Speaker Faults and Remedies. Equipping a
‘ Workshop. Wireless Calcutations, etc.
7
57 e By Post 5/6) 3 . 6= NET. (By post 6/6). 3
Of all Booksellers, or by post from y \ Of all Booksellers, or by post from :

GEORGE NE S, LTD. Dept.),
 GEORGE NEWNES, LTD. (BookDept.) (| | | Tomor House Scothammton oty Strara,

TOWER HOUSE,'SQUTHA"‘I‘M 8T., STRAND, LONDON, W.C.2 London, W.C.2.

-
\

George Newnes, Lrd. George Newnes, 114 .




The Bulgin
Range of L.F. or
A.F. Chokes in-
cludes models
to meet all
requirements,
both for new
receivers and
equipment,and
for replace-
ments. . All
types are true to
. ratmg, .and the induct-

_ ances .. given .are  working
values, Generous alloy cores
are used with clamp-shrouds, and
flexible leads for connexion. Wind-
ings are mono-metallic throughout—
a sure precaution against any possi-
bility of breakdown.

Al prices advanced 165%
STANDARD L.F. CHOKES

These clamp-shrouded L.F. Chokes are ail of
high efficiency and low price.. Flsxible ds
for connection are fitted. Shrouds finished
matt ’ny colluloss, and prevent °‘lamination

buzz.’’ 2.65 in by 2 in. by 3 in. high.
List No. Henries @ mA. . £ [ A
1.F.14.8 20 50 400 9/6d.
1.F.158 32 30 600 9/6d.
1.F.16.8 20 20 700 6/6d.
F17.8 60 - 25 1000 10/6d.
8.8 10 60 320 12/6d.
0.8 32 15 900 T/6d.
1.8 15 100 450 15/04.
4.8 100 10 1800 12/0d.
478 025 075 6.1 12/04.

SMALL L.F. CHOKES

This nw rangs of L.F. Chokes comprises econemy
pes of extreme utility. With welded Jeints,
030 chokes are true to rating and are tested at

IKV. to sarth. Fitted with gapped high-permea-

bility iron core fitted with grey celiulosed shroud,

with fixing lugs. Provided with & in. leads.

Size 2} in. by 1% in. by 1.58 in. high,

Tist. No. Henries @ mA,

1.F.67 5 go g}g

1..F.68 7 0 25

1.F6o 10 45 300 6/3d. each
“L.F.70 15 35 580

LI.71 20 gg ]ggo

1LK.72 30 0

1.3 10 20 1250 = ©/94. each
L.Y.74 50 15° 1500

L.F.39 . 8} GO 400 7/64. each

- . NEW 1940

RADIO SERVICE MAMUAL
Servicing and Modernising Radio

Receivers is easy with this New Manual,

with its 280 pictorial and theoretical

diagrams, and clear, concise, section-

alised text. - Solves your problems.
Price 1/- post free.

To: A.F. Bulgin & Co., Ltd., Barking, Essex.’

.. Please send me the New 128 pp. Catalogue
No. 163, showing full range of Bulgin Products,
for which I enclose Gd. stamps.

NAMe covennvanonns

cusacssssserenteareranes

AdAress cuveveraanssosscecssceorcsonsanosans

P.W. 9/40

BULGIN

QUALITY COMPONERNTS

BULGIN & Co., Led., BYE PASS
Tel. RIPpleway, 3474 (4 hnes)

Advert. of A.
ROAD, BARKONG
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NOTES FROM THE TRADE

Ohm’s Law Simplified

ALTHOUGH the well-known Ohm’s Law
is not a difficult mathematical cal-
culation, it does offer at times some trouble
in arriving at an answer. JIonic Labora-
tories, appreciating this fact, have there-
fore produced a handy pocket calculator
in ivorine which enables all problems which
are solved by the application of this law to
be answered without calculation. The
device consists of three discs, the outer 5in.
in diameter, the inner 2%in. and the remain-
ing one 3}in. in diameter. A transparent
cursor is hinged at the centre and carries a
hair-line. The inner disc is marked
logarithmically with resistance values from
one hundredth of an ohm to nine hundred
thousand ohms; the next disc is marked
with voltages from .1 to 1,000, whilst the
outer disc carries current and wattage
ratings in milliamps and amps.. and milli-
watts and kilowatts. With the aid of
indicating points and the cursor it is thus a
simple matter to arrive very quickly at an
answer to a problem, the method of apply-
ing Ohm’s Law being fully detailed on:the.
back of the device. The price is 4s. 6d.
from the makers, Ionic Laboratories,
514, Ipswich Road, Tla,dmg Estate, blounh
Bucks

The Latem Lamp

HE recent introduction of the Varley
dry accumulator has resulted in the
production of a number of interesting
devices which have hitherto not been very
very popular on account of the problems of
battery replacement. The latest device to
be brought to our notice is the Latem lamp
illustrated on the right. This is designed
primarily for use in air-raid shelters, and
is ot heavy iron construction, provided with
a secret switch if desired, and is practically
indestructible. The Varley cell fitted to it
provides about 26 hours’ continuous light
per charge. The lamp may be attached to a
ceiling or wall and the arrangement of the
cover glass and switech is such that no
unauthorised person can obtain access to
the inside and thus the lamp may be relied

Taylor model 90 32-range testme’er.

_.they are 10 times theyoarked values,

upon at all times., It is 74in."high by 5in
wide and 6in. deep. The price is 45s., and
the makers are Latem Klectrical Co., Latem
Works, Iastwood Strect, Hall’ Lane,
Bradtord.

Taylor Testmeter No. 90
NEW 32-range meter has been pro-
duced by Tavlor Electrical Instru-
ments and is illustrated on this page. This

has a 4}in. square meter movement and
gives the following readings :
up to 2.5

Up to 1,600

volts A.C. or D.C. ; 5 amps. A.C.

The new Latem lamp.

or D.C., and resistance values up to 1
megohm with the incorporated battery. A
higher resistance range may, of course, be
obtained in the usual way by addition of
another external battery. The sensitivity
of the meter on all A.C. and D.C. ranges is
1,000 ohms per volt, the total resistance on
the highest volt range being 1 megohm.
The resistance scale is actually marked from
10 to 100000 ohms and the desired readings
are ascertained in conjunction with a range
selector switch  which indicates at one
setting the values marked on the dial, on
another setting values are one-tenth of
these, and on the third resistance setting
The
internal battery is of the 9 volt type and is
easily replaced by removing the panel
scréws. — Special and novel arrangements
have been adopted by the makers of this
instrument to ensure tha,t the resistors used
for the various ranges will not materially
change during the life -of- the instrument,
(mfomn,h( compe nﬁmtmn being provided to
overcome (~hzmges in value due to tempera-
ture; * fatigue,”” or other’ similar external
factors. As a result the ‘instrumenp may
be relied upon to opetrate effectively over
its entice range, indefinitely- and -it- repre-
sents very vood value at £8 15s. 0d. The
makers are Tavlor LElectrical Instruments,
Litd., 419,422, Montrose Avenue, Slough,
Bucks.

PATENTS AND TRADE MARKS.
Any of our readers requiring information and -§
advice respecting Patents, Trade Marks or
Designs, should apply to Messrs. Rayner and
Co., Patent ents, of Bank Chambers, 29,
Southampton Buildings, London, W.C.2, who
will give free advice to readers mentioning
this paper.

S L L L Y,
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The ‘‘ Fluxite Quins”’ at Play.
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Cléssified Advertisements

From the depths of the wireless one night
Came a spook, and *‘ Ol *' trembled with

fright.
*“ I’'m the ghost of the set and it’s my job you
bet :
To haunt those who forget to use

FLUXITE ' **

See that FLUXITE is always
by you—in the house—garage—
workshop—wherever speedy
soldering is needed. Used for 30
years in government works and
by leading engineers and manu-
facturers. - Of _lronmongers—in
tins, 4d.,-8d., 1/4 and 2/8.
Ask: to see the FLUXITE
SMALL-SPACE . SOLDERING
SET—compact but substantial
—complete with full instruc-
tions, 716.

[ - - - ——— - ——— —

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

b e - —— o ——

The FLUXITE GUN is always

ready to put Fluxite on the

soldering job instantly. A little

pressure places the right quan-

tity on the right spot and one

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

Write for Free Book on the art
of ‘“soft’ soldering and ask
for leaflet on CASE-HARDEN-
‘ING STEEL, and TEMPERING
.. - TOOLS with FLUXITE.

- - -

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

L

‘DRAGON

SIMPLIFIES ALL SOLDERING

ADVERTISEMENTS are acgepted for these columns
at the rate of 2d. per word (minimum charge 2/-
each paragraph). Series discounts of 5 per cent, for 13,
10 per cent. for 26 and 15 per cent. for 52 insertions
are allowed. All advertisements must be prepaid.
EACH paragraph will commence with the first word
printed in hold face capitals. Additional words in
bold face capitals are charged at 4d. per word.

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

PUBLIC APPOINTMENTS

VACANGCIES IN THE AERONAUTICAL INSPECTION
DIRECTORATE. MINISTRY OF AIRGRAFT PRO-
DUCTION.

Vacancies exist for unestablished appointments as
Examiuers in the General Engineering, W/T Instru-
ment Branches.

QUALIFICATIONS. - .

All candidates must have good general education, be
able to read drawings, understand specifications, use
micrometers and other measuring instruments. *

(a) Applicants for the General Engineering Branch
must have had practical experience in an engineering
works. An elementary knowledge of materials testing
is desirable.

(b) Applicants for the Instrument Branch wust have
kunowledge of physics and training in light engineering
or instrument making. Candidates with knowledge of
optical instruments are also required. .
(¢) Applicants for the W/T Branch must have practicai
knowledge of W/T and electrical equipment with
technical training in radio communication equal to
City and Guilds final examination standard. .
Accepted candidates will undergo a period of training
in inspection as applied to the above subjects, not
exceeding three calendar months, and will be paid
£3/15/0 weekly during trdining. Subsistence allowance
of £1/5/0 weekly during training is payable to married
men normally residing outside the training area. On
successful completion of training, candidates will he
appointed as Examiners at a salary of £270 per annum
(payahle monthly in arrear) subject to a deduction
of £12 per annum for each year of age below that of 24.
Payment for overtime. Examiners must be prepared
to serve in any part of the United Kingdom.

Normal age limits, 23 to 60.

Candidates should indicate on their applications for
which type of vacancy (i.e., (a), (b), or (c)) they wish
to be considered.

Applications mst be made on Form 786, copies of
which can be obtained on application, by pestcard
only, to: Ministry of Labour and National Service,
Box No. 171, Head Post Office, Small Street, Bristol.

CABINETS

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

H. L. SMITH AND €O0., LTD,, 289, Ldgware Road,
W.2. Tel.: Pad. 5891. .

FOR SALE

FOR SALE.—'lelevision To-Day,” bdund ; Every-
mait's Wireless Book ; Television Short-wave Hand-

book :  Encyclopedia._Popular Mechanicg; 5 years
PRACTICAL  WIRELESS, 44s.—4, Waldeck Grove.
S.E.27. - - : Loty

S SR

LITERATURE

NEW Edition.  American Amateur Relay Eedjrue
Haundbook, 500 pages of yp-to-the-minute technical
information, .8/-, post 6d.—Webb's Radio, 14, Soho
Street, London, W.1, ‘Phone: Gerrard 2089, -~

LOUDSPEAKER REPAIRS |

LOUDSPEAKER repairs, British, American, any
make.. 24-hour  service, moderate prices.—Sinclair
Speakers, . Pulteney Terrace, Copenhagen Street,
London, N.1. . " TR

REPAIRS to ‘moving . coil - speskers. - Cones/coils
fitted -or rewound. Fields altered or wound. Prices
quoted, including eliminators. Pick-ups and speaker
transformers rewound, 4/6. Trade invited. Guaranteed
satisfaction. Prompt service. . e

L.8. Repair Service, 5, Balham Grove, London, S.W.12,
Battersea 1321. -

MORSE EQUIPMENT

FULL range of Transmitting Keys, Practice Sets,
Oscillators, Recorders and other Radio Telegraph
Apparatus, designed and manufactured by T, R.
McElroy, World’s Champion Tefegraphist. Sole dis-
tributors: Webh's Radio, 14, Soho Street, London,
W.1, ‘Phone: Gerrard 2089,

"RECORD
BREAKING

iTH A TROPHY

“70 different countries and
1,200 stations on loudspeaker "’

\\ is one Trophy user’srecord.

This 8-valve A.C. receiver with all essential tuning
refinements for efficient short-wave operation still
remains unbeatable in performance and price.
Waverange 7 to 550 metres, continuous bandspread
tuning. R.F. on all 5 bands. For use with separate
P.M. type speaker. 'Phone sockets. Accurately
aligned and ready for use. Price, £i4. 19. 6d.
Matched Cabi Speal ilable, 46/3 extra.

Terms : £3 down and 44/- monthly,

TROPHY 6 - ., .e .. EIL 1L 0.
Including built-ir
speaker.
Terms : 45/- down and 34/6 monthly.

SEND FOR FULL LISTS.

PETO SCOTT CO. LTD,,

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

—————
GOOD REASONS for
Learning Code the Candler Way !

‘*Since my work takes me away from home each -
day, the time for practice is limited, but | can send
a steady 8-10 words per minute and read 5-6 which |
think very good in only 4 lessons.—V. D. F."*

** After studying the first two lessons | am able
to read at 5 w.p.m. and to send at 8 w.p.m.—W. P."'
NOTE : 5 weeks later this student reported as
follows :

‘“ Am now able to read at 10 w.p.m. and to send
at 12-15 words per minute.—W. P."’ .

(Original letters of above ‘can be seen on request.)

CANDLER CODE COURSES

The Candler system of Code Training was
devised for those who intend to enter

or have entered the commercial side of
telegraphy, the Services, or who take' a
real

interest in  Amateur Radio work.

-JUNIOR Scientific Code
Course for beginners. Teaches
all the necessary - code funda-
mentals scientifically.
ADVANCED High - Speed
Telegraphing for operators
who want to increase their
w.p.m. speed and improve théir
technique.
Telegraph Touch-Type-
writing for those: who want
to become expert in the use of

the typewriter for recording
i B messages.
Courses supplied on Cash or Monthly Payment terms.

COUPON

Please send me a Free Copy of the Candler ‘* Book
of Facts.” N

NAME ..ot
ADDRESS. ...

arusERrumns

Post Coupon in 1d. unsealed envelope to :
CANDLER SYSTEM CO.
(S.L.Q), 121, Kingsway, London, W.C.2,
Candler System Co., Asheville, North Carolina, U.S.A.

9/40



RADIO SERVICE MAN,

DEALER AND OWNER

The man who enrolis for an I. C. S. Radio
Course learns radio thoroughly, com-
pletely, practically. When he earns his
diplome, he will KNOW radio. We are
not content merely to teach the prin-
ciples of radio, we want to show our
students how to apply that training in
practical, every-day, radio service work.
We train them to be successful!

INTERNATIONAL CORRESPONODOENCE SCHOCLS

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

the subject marked X.
Complete Radio Engineering
Radio Service Engineers
Elementary Radio
Television
If you wish to pass a Radio examination,
indicate it below.
Inst. of Wireless Technology
P.M.G. Certificate for Wireless Operators
Provisional Certificate in Radio Telephony and
elography for Aircraft
City and Guilds Telecommunications

NAME. .veevenrrenesraoneans cersenesAge. ..,
Address ...ceiennn

(Use penny stamp on unulled envelope )

PRACTICAL WIRELESS

September, 1940 _

MORSE TRAINING

WIRELESS Code Courses. * Book of Facts ™ Free—
Candler System Co. (L.0.), 121, Kingsway, Londou,
W.C.2,

NEW LOUDSPEAKERS

3,000 Speakers, P.M. and energised 4in. to 14iu. in-
cluding  several Epoch 18in.—Sinclair Speakers,
Pulteney Terrace, Copenhagen Street, Londou, N.1.

RADIO CHASSIS -

ARMSTRONG COMPANY have a limited nwuaber of
chassis not included in the current catalogue, but
carrying the makers® mmlautee Chassis are oftered at.
c~pemallv ecconomical pme~ Reveral examples are
given ‘helow. ‘
ARMSTRONG RF96 All-wave Radiogram chassis with
R.V. pre-amplifier, supplied complete with matched
moving-coil speaker. £6 10s. 0d.

ARMSTRONG RFPP7 All-wave Radiogram chassis
with "R.1". pre-amplifier and Push-pall output using
PX4 valves capable of handling 6 watts. £7 7s. 0d.
ARMSTRONG 7 stage Radiogram chassis complete
with matched speaker, £4 10s. 0d.

ARMSTRONG have several other models. Please
write for particulars.
ARMSTRONG COMPANY, WARLTERS ROAD,

HOLLOWAY, LONDON, N.7.

RADIO MAP AND GLOBE

WEBB'S Radio Map of the World enables vou to
locate any station heard. Size 40” by 30”7 2 colour heavy
Art Paper, 4/6, post 6d. Limited suppl!y on Linen, 10/G,
post 6d. WEBB’S Radio Globe—superb 127 full-
volour model. Radio prefixes, zones, ete. Heavy oxy-
dised mount. Post Paid. 27/6. ~\\cbbs Radio, 14,
Soho Street, London, W.1. ’Phone: Gerrard 2089.

READERS’ BARGAINS

SALE 5.1. 600 and M.C. speaker, 30/- lot.—Haines,
Chute, Andover, Hants.

—

FREE ADVICE BUREAU

This coupon is available until September 7th.1940,
and must accormapany all Queries -and Hints.
PRACTICAT, WIRELESS. Reptember. 1940,
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for PERFECT PORTABLE POWER
)

MALLORY

VIBRAPACKS
& VIBRATORS

volts at 100 m/afrom 6 or 12 volts.
Also 150 watts A.C. from 110 or
220 volts D.C.

As supplied to all the Services.
Send for technical data.
MASTERADIO Ltd,,
vibrant Works,

- 193, Rickmansworth Rd., Watford, Herts.

Telephone @ Waiford 9885/5890
Telegrams : Mastiola, Watford

Greenwood

Any Output Range up to 300 ——

2 WATT Q.P.P. Battery Amplifter coinplete with
W.B. P.M, loudspeaker and 3 valves in cabinet, 30/-
—Hedgeland, 8, Hayle Road, Maidstone.

HALLICRAFTER Sky (hampion receiver. as new, £13.
Peto-Seott Preselector, bramd new, £7. Valves, trans-
formers. compounents, ete.  Stamp for replies,  Sel
in your requirentents to @ No V. Davies, 42, Craubourne
Road. Salt Hill. Stough, Bucks.

-
FERRANT! components, A8, new, 12/6; A4
7/6; 2 mfd. condensers, 1,000v. 10, test, 2/- each,
B3 choke, new, 5/-; Bulgin 32H . choke, new, H/6;
Wearite A.V.(. unit, 3/6; Modula armchair control,
new, 1/6 ; Metro-Vice transformer, nm\, with terminals,
mput ll( 0, output 230-0-250, 4\ Zamps, v, Hamps,
/61 Telson Ampllml uew 20 htamp for full list.
— I, Korshaw, * Glenesk,” Flixton Road, Urmston,
Manchester.

ENLARGEMENTS, cheap, from small negatives. list,
write-——Hobbs, 83, Curling Crescent, Kingspark,
Glasgow.

RECEIVERS AND COMPONENTS

K.B. G-valve chassis, 8 press button A.C. mains super-
het, 3 wave bands (5.M.[..) magic-eye tuning indicator,
manual tuning, less wvalves, in perfect condition,
price 353/ carriage paid.

SPARTAN 5-valve Press Button Radio. No manual
tuning. 7 stations on press button, Walnut cabinet,
provision for pick-up and extension speaker, 4 watts
output with negative feed back, Multi-stage Superhet
with A.V.C. for A.C. mains only, gnaranteed reception.
Price £4/5/0, carriage paid.

CRYSTAL SETS, Permanent Detector, suitable for
A.R.P. shelters, few only, 7/6, post tree. Aluminium
Screening Boxes, 3-section, 8% x 3} x 4", 1/3 each.
Oldhams ex-police used unspillable 2-voit 7 amp.
Accuamulators, suitable for lamps, portables, ete., 2/-.
Heavy duty Porcelain Telegraphh Tvpe Insulators,
for aerials or current cable, 1/3, post free.
PHILLIPS Step-down Transformer,input 200-240 volts,
output 6v. 3 amps, 2/ each. B.I. Condensers, 4 mfil.,
450v. working, resm oil filied, 3/-, post free. .25 mfd.
1, 000\ warking, 2/3 each; .1 mwfil. ditto,
A.C.5 5-pin HL.F. Pentodes, AC/HL 5-pin Detector
each. Ardente Portable Amplifier with Gramophone and
Pick-up, Twin Speakers, ¢ watts output in Steel Case,
£14. Morse keys, 2/11 each. New Clock Movements
complete with 5}” face, ready for inserting in case. /6
each, post free. Microphone 80/1 Transformers, 1/9 each.
LONDON CENTRAL RADIO, 23, Lisle Street, London,
W.C.2. Gerrard 2969,

ARMSTRONG

SPECIAL OVERSEAS MODEL EXP48
8-v. 4-BAND ALL-WAVE SUPERHET CHASSIS

This chassis has heen developed on the lines of our
Model AW38 which has proved an outstanding suc-
cess since its introduction at 1938 Radiolympia.
Overseas requirements, however. have been given
primary consideration. Firstly; an additional short-
wave band has been incorporated and the chassis
now gives an efficient continuous short-wave rover-
age from 13 to 160 metres. All coils and LF. trans-
formers have been specially treated to render them
impervious to humidity. Switching is of extra
robust construction and contacts heavily plated.
The mains transformer is interleaved and has a
generous iron content to avoid excessive tempera_
ture rise and the steel chassis itself is 8
heavily cadmium plated for tropical use. gns
*EXP48 is equally suitable for Home Market.
Packing and Carriage 4/6 on all models.

With 8” P.P. Speaker £9.9.0

With 10” P.P. Speaker £10.3.0
Please write for Specification.

ARMSTRONG MANFG. Co.
WARLTERS ROAD, HOLLOWAY, LONDON, N.7.
(Ad]olmng Holloway Arcade)

’Phone : NORth 3213

HIGH-QUALITY RADIO
AT LOW COST

AMAZING NEW CHASSIS

a4/- Sith EAK

~~ SPEAKER

PROMP¥

AR MSTROG NEW MODEL

8-valve, 4-band, All-wave Snnrhu chann,
13-160 metres, continuous on normal broadcast
band; developed on the lines of the popular
AW38, with additional short-wave band and
numerous other refinements, -

- CASH PRICE
£9.9.0, with 8in,
speaker, or 44/- with

rder and 8 m
ayments of £1.

[ We conﬁlenllu.
LONDONESECR"
RADIO SUPPLY EiTA
hall bulill 0ther Armstrong models
ESTD,COM pANYWZS on similar terms.
[ d Packing 4/6
Late of 11, Oat Lane, l:::lg:na,nli C.;

All ¢ ications to ev

WINDEN,” ARDINGLY RD., BALCOMBE,
SUSSEX,

Youll get & QUICKER and o« BETTER TERMS Fom LR
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. . QALPIN’S ELECTRICAL STORES.
EPOCH P\M. MOVING-COIL SPEAKERS, 10in. cone,
10 ohm speeeh coil, handle 10/12 watts, 32/ each.
Carriage 2/6. i
MAGNAVOX P.M. PUBLIC ADDRESS HORN
SPEAKERS, handle 15/20 watts. Size of horn, 40 in. by
20 in. flare, §8/- each. Carriage forward. Packing,
2/6 extra. Ditto, two only, Western Electric, 60/~
each, C/F. 2/6 extra for packing. - »
MOVING-COIL METER MOVEMENTS for recalibrating
into multirange meters., Low milliamp deflection, 2§ in.
dial. Makers: Everett Ldgecumbe and other good
makers, . Price, 6/~ each. S,
EX-8.P.0. PEDESTAL TELEPHONES, complete with
‘dials, 8/6 each; without dials, 6/- each, Bell Boxes
complete with A.C. bell, microphone, transformer, con-
denser, etc., 3/6 each. Hand Combined Telephones

MAINS TRANSFORMERS, 200/250 volts input, 12 and
24 volts at 4/6 amps, output, suitable for model trains,
etc., 16/~ each, post 1/-.
PUBLIGC ADDRESS HORNS for Bin. speakers, sizc
401n., with 30in, flare (non-metallic), 39/~ each.
VOLTAGE CHANGING TRANSFORMERS (Auto
Wound), 100/110 to 200/240 volts or vice-versa.
Guaranteed 12 months. 250 watts 26/-: 500 watts,
32/6; 1,000 watts, 50/-; 1,500 wattz, 62;6. Delivery
7 days from date of order. -
DYNAMOS, for charging or lighting, ete., all shunt
wound and fully guaranteed. 100 volt 10 amyp., 4-pole, |
1,500 r.p.m., 98/-; 50/75 volt 15 amp., 1,750 r.p.m,,
4-pole, 90/-; 30 volt 10 amp., ball bearings, 1,500
r.p.m., 4-pole, 70/~ ; 25 volt $amp., 1,750 r.p.m., 2-pole,
ball-bearing, 37/6; 50/75 volt 25 amp., 4-pole, 1,600
r.p.m., 110/-,
ELECTRIC LIGHT CHECK METERS, for sub-lettings,
garages, etc. 200/250 volts, 50 ¢y. 1 ph. supply, 10 or
20 amps., 6/- each., post 1/6.
X-RAY TUBES, 4 to 7in. bulbs, tungsten targets, 15/~
each; platinum targets, 25/- each. 2/6 extra for
preking, C/F.
PHILIPS PRE-STAGE AMPLIFIERS. Counsisting of
4 by 4 mf. 750 volt condenser, 400 volt transformer,
L.¥. choke, less valves, 10/- each, (/F.
PORTABLE LIGHTING ENGINES, 23 twin Donglas,
special air cooling, complete with all fittings, including
petrol tanks, etc., fully protected, condition as new,

£10, C/F.

SMALL ELECTRIC ROTARY CONVERTOR, 110 volts
D.C. input, 10 volts at 30 amps. output. Useful for
garage charging, 55/~, ('/F.

ROTARY CONVERTORS, all in good condition, 100 volt
D.C. input, 120-volt 1 amp, 333 eycle output, 35/-.
Another 24 volt D.C. input, 100 voit 3 amps. 500 cycle
output, 45/-. All eforwarnid.

ALL-WAVE superhet chassis, 5 valve A.C. Latest
Mullatd vaives 1.H.4.B, V.P.4.B, T.D.D.4, Pen.
A4, L.W.4/350v. Ranges: short wédve, 16-48
luetres; mediumn wave, 200-560 jgtres; long
wave, 800-2,200 metres, Bize of chassis, 143in.
long, 7}in. deep; height overall, 8tin. Controls:
tuning at side, volume onfoff at side, wave-
change, provision for pick-up. Complete with
valvesand knobs. £4/17/6each. Special Speaker
1,500 ohms field, 10/6 each.

LISSEN 2V. screen-grid valves. §.(:.215 and 8.G.
2v., 4/6 each, Lissen 2v. battery pentodes, 4-pin,
side terminal. P.Y.2A and P.L.225, 4/11 each.
LISSEN rcctifier valve U650, 2/11 $ach,
ULTRA-SHORT and short-wave choke, Lissen
Hi-Q. jnductapce, 10y microbenries. Boxed.
List 2/«,” QurPrice t/-'éach, .7 ™
ULTRA-SHORT and short-wave double-wound

asé-hoard and chassis, 5- and 7-pin 10d. and

us each, i

MANSBRIQGE type condensers, Lissen Hi-Q.
250 D¢, working. Moulded case with feet. :1 mfd.
and 1 mfd,, 6d. eachs - T o
RQTARY GOIL UNIT. Lissen Hi-Q. Four-band
from 4.8-91 metres. Can be selected by turn of
knob.~ With circuit, Boxed. List, 15/6. Our
price, 6/11 each, o

LOW-LO8§ short wave variable condensers.
Ceramic ingulation. Brass vanes. Lissen Hi-Q.
Migimum caﬁauity 5 microfarads. Two types.
Boxed. With knobs. 160 mumfd. List, 7/6.
Our price, 3/- each. 20 m.mfd, List, 5/6. Our
price, 2/6 each.

5/6 PER GROSS, } watt Resistances, 12 valucs,
PUSH-PULL switches, Lissen. 2-point, 4d. each.
3-point, 6d.e American Line Cords, 350 ohins,
with fittings, 3/6 each.

ROLA P.M. Speakers. Latest type, 7}in. cone,
with Power and Pentode transformer. Boxed.
18/= each.

MAGNAYOX 10-in, Energised Speaker. Field
resilstanc'e, 3,000 ohms. Less Transformer, 12/6
each. :

CLOCK-FACED DIALS. 5in. x 3}in. With
printed 3-wave scale. Ox-copper escutcheon and
plass, 3/6 each, Ditto, less escuteheon, 2/6 each.
MAINS transformers. Plessey 350-0-350v. 90 m.a.
Input 200/250v. 4v. 2.5 amps. 4v. 6 amps.
8/6 eacH.

MAINS transformer. G.E.C, American windings,
330-0-350v. 66 m.a. 5v. 2 amps,, 6.3v, 2.5 amps.
Buitable for replacements in G.10.C. models,
56 each. Input 200/250v.

MAINS transformers. WEARITE.

R.C.1 250-0-250v. 80 mua., 4v. 2.5 amps, 4v. 4

BANKRUPT Bargaine. Brand new 1039-40 models,
well-known best makes, makers’® sealed cartons, with
guarantees, at less 30%-409% below listed prices ; also
Midgets, portables.  Send 2id. stamp for lists,—
Radio Bargaine, Dept. P.W., 261-3, Lichtield Load,
Aston, Birmingham.

COULPHONE Radio, Station Road, New Longton,
Preston.  Prompt personal service. All goods brand
new. High guality Crystal Pickups, 12/6. Rola (12
inergised  Speakers, with transformer. 1,250 and
2,500 ohms, 52/6. G12 P.M., 65/-. Rola 10in. P.M,,
21/« Guaranteed Ameriean vaives, 46, Octal, 5/0,
Tungsram valves, 333°, discount. Lowest prices fog
ll'hét(*ca, K.B., Fergusun, G.E.C. reccivers. Stamp for
ists.

=, with-Ruger press switch, 4/6 each. . low-resistance choke, Lisseil Hi-Q. fesista}lce fess SOUTHERN Radio’s Bargains.

: HIGH-VOLTAGE TRANSFORMERS, useful for all test %’,‘é‘%a;‘%? ohuws. Boxed. List 2/6. Our price, ALL Guaranteed. Postage Extra.

~ - work or television. Input 200/240 volts, output 5,000 DRI s el : §/- Parcel of useful Components, comprising Cons
S and 7,000 voits output, 6/6 each, post 1/-, §°W*l~,988 Ceramic Valveholders, Lissen HI-Q. densers, Resistances, Vohm?e Controls, \\};re, Circuits,

ete. Value 25/-, 5/- per parcel.

15/- Service Man's Component Kit.  Electrolytic
Copndensers, Volume Controls, Resistances, Tubular,
M)ga, Paper Condensers, Valve Holders, ete, 120
articles contained in strong carrying case, 9* x 7 x 77,
15/- the Kit.

5/- 100 Wire-end Resistances, assorted capacities,
% and 1 watt, 5/- per 100.

ORMOND Loud-speaker Units, 2/6. (rystal Sets,
5/6; Westectors Type W2, 2/6; Crystal Detectors,
2/-; Crystals, 6d.; ** P.0.” Microphornes on Stand, for
use with any receiver, 5/-; Telsen W349 Iron-core
Midget D.R. Coils, 5/6; Morse Tapping Keys, 3/-3
Buzzers, 1/6.

2/- Tool or Instrument Carrying Cases, ex Governs
ment Stock, Wood " x 77 X 7%, 2/-,

SOUTHERN Radio, 46, Lisle Street, London, W.C.
Gerrard 66563,

NEW VALVES

BRITISH VALVES AT LESS THAN ONE-THIRD COST
(AIl Guaranteed), Battery types. 2v. Double Dinde
Trinle, 2/-.  Power,1/6. Super Power, 19, Peniodes
4- and b-pin, 206, Class B, 3/6. Mainx types, 4v.,
A.C/H. L. inditectly heated, 2:6. A (. Screen-grid,
3/8. H.G. Hirh tain, 3/6. =.G. Variableann, 3/6.
AC-D.Cotypes: KUTB0, 3;6: L.13 Detectors, 1§
V.30 Rectifiers, Octal, 1/, All made by well-known
British manutacturer. Terms: Cash with order to
a0 (1), Radio Service, 20, Upper Duke Ntreet,
Liverpool.

SITUATIONS VACANT

X-RAY TRANSFORMERS, input 120 volts 50 ¢y, 1 amy. 8/11 cach., R.C2 350-1()2-7650v. l120 11{114(;.\4,

phase, 40,000 volts 800 Va, output, £7 10s. Another 43‘. 2 _amps., 4v. 4 amps., each, .C3 WANTED, woll wlneated vont _ : - )

same input, 64,000 volts 2 Kva. output, £11 10. 300-0-350v. 150111, 4V, 2.5 amps., 47, 2 amps., 4v. 1"llL'e()I'm:li‘:)l.»»(\‘\';}i(n‘x t“" R‘}’l"“i“"h]uing“’U#U‘;“‘l“;’1"}13&\:‘)“;
1 ‘ it

Carriage forward.

50-VOLT D.C. MOTORS, 1/16 h.p., 1,500 r.p.m., 6/6

eachh. Ditto, 100 volts D.C., 7/8 each,

D.C. MOTOR BLOWERS, 2in. inlet and outlet. Alu-

minium body, laminated field, ideal for dug-out ventila-

tion. 100 volt, 25/-; 22 volt, 30/-.  C/Paid.

E.G.C. DYNAMO, 50/75 volts, 40 amps., 1,500 r.p.m.

Ball-bearing. In good condition, £7/10/-. (Y/F.

EX~G.P.0. SMALL RELAYS, 1,000 by 1,000 ohms with

multi contacts, new, §/-, Ditto, 7;000 ohms two-leave

type 3/6 cach. Useful for remote control, ete.
Terms : Cash with Order.

ALL GOODS SENT ON THREE DAYS’ APPROVAL

AGAINGT CASH.
GALPIN’S ELECTRICAL STORES, 75, Lee High Rd.,
Lewisham, London, 8.E.13. Telephone : Lee Green 5240

VAUXHALL.—AIl goods previously advertised are
still available ; send now for latest price list, free.—
Yauxh_a'll Utilities, 1634, Strand, W.C.2.

A.C. ELIMINATORS, as new, 20s. ; with trickle charger,
30s. ; carriage {rec.—12, Yewcroft Avenue, Newceastle-
on-Tyne, 5.

For Every Purpose

Small, No. 414 ... 1id.
Large, No. 415 "~ ... 2d.
Heavy Wiring, No 416 3d.
Keyhole, No. 418 ... gg

Hook, No. 419 .

\ Usual colours and engravings
British Mechanical Productions Ltd.
1, Church Road, Leatherhead, Surrey.

Hamps., 15/-each.  R.C.4 500-0-500v., 150 m.a.,
4v. 2 amps., 4v. 2 amps., 4v. 2.5 ampy,, 4v. 5.6
amps., 2t/ each, All above are centre-ltapped
windipgs,  R.C.H 100-watt  auto  transformer,
100-110v,, 200-200v. reversible, 12/6 each. AIl
transformers 200-250v. tapped primaries. R.C.D.
Drop-through type capped, 350/350v., 100 nia.,
v, 2 amps., 6.3v. b amps., 10/6 each.
CHASSIS mounting Valveholders. American 4-,
5=, 6=, 7-pin, &4d. eachi.  Octals, 6d, each.  Loctals,
10d. each. 7-pin English type, 3d. each.
ONE-WATT Resistances. Rolar N.8.F., 4d. each,
3/9 per dozen. All sizes up to 2 meg.
VOLUME CONTROLS. American C.7T.8. finest
made, divided spindles. Length 2iin. With
Switch, 2,000, 5,000, 10,000, 25,000, 100,000,
250,000, 500,000 and_1 meg., 2/41 each. Wire
wound 5 watt (less gwitch), 2,000, 10,000, 20,000
ohms, 2/6 each.
SPEAKER transformers. Pentode output. 3-1
ohs matching,  3/= each.
B.1. wire-end type, bias electrolytics, 50 mfd., 12v.,
16 each. Ditto, 50 mid., 50v., 2/6 cach.
TUBULARS. Wire-end non-induective paper con-
densers, Alsizesuptov.1,5d.each ; 4/8 perdozen.
B.I. 3x 8 wfil. 550v. working. Cardboard electro-
Ivtics, 3/6 each. Ditto, 16 x ¥ mfd., 4/6 each. Ditto,
;4 mfid. tubulars, 2/- each. Ditto, 4 mfd. tubulars,
/9 each. .
HUNTS CARDBOARD ELECTROLYTICS. Wire-
ends, 8 mfd. x 8 mfd, x 8 mfid. 450v. wkg.
2 negatives. 3/11 each, Ditto, 16 mfd. x 8 mfd.
350v, wkg. 3/3 each. .
RAYTHEON First Grade Valves. Largest stockists,
all types in stock, including Glass Series, Glass
Octal series, Metal Series, Bantam Series, Single-
ended, Metal Series, and Resistance Tubes; all at
most competitive prices. Send for lists,
All orders must include sufficient pustage te cover.
Hours of business: 9 a.m.-6 p.m. weekdays;
9 a.m.-1 p.m. Saturday.

PLEASE WRITE YOUR ADDRESS IN BLOCK

LETTERS. WE CANNOT UNDERTAKE T0

ANSWER ENQUIRIES UNLESS AGCOM-
PANIED BY FULL POSTAGE (2id.).

63, HIGH HOLBORN, LONDON, W.C.1*
Telephone : HOLborn 4631.

W y .

Ltd,, 73, Sloane Avenue, Chelsea, S,W, 2,

TUITION

YOUNG MEN urzently required to train as Radio
Operators tn the RLALF. Short training period. Low
fees.  Boarders accepted,  Write for particulars.—
Wireless Collewe, ¢olwyn Bav, or Colmore. Sonthe
ampton,

PRACTICGAL Tostal Courses, radio televicion, fest
equipment design, trade-test couching for R.AF.
posts, LP.R.E. and 1LW.T, exams.: bhaoklet free.—
Secretary, LP.R.1., 3, Shirley Read, London., W.4,

WANTED
WANTED.—R.T1. 200 Dlue print, willing to  pay

2/6 forsame if anv reader eould oblive.—P, Chappelle,
226, Woodlands Road, Glasgow, .3,

WANTED.—british General All-wave} Tuner ;  post
card giving yprice to Baneroft, 5, Collinson Avenue,
Scunthorpe.

Make the most of your radio! Get

RADIO UPKEEP
AND REPAIRS
FOR AMATEURS

By Alfred T. Witts, A.M.LE.E,

Keep your set up to the highest pitch of perfection.
This book shows you how to detect and remedy
any faults that arise. WORLD RADIO says :
‘ A very useful and instructive hook . . . should
prove extremely useful to the average 6 l

owner.” Fourth Edition. 215 pages. “ net

PITMAN, Parker §t., Kingsway, London, W.C.2.
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ENGINEERS /!

'EqQuip YOURSELF FOR Wonx OF

NATIONAL IMPORTANCE
BY BECOMING TECHNICALLY

Men with technical knowledge are as important as troaps and ammunition. For
the country's immediate needs and your ewn future gain you are urged to send
for a free cooy of
OPPORTUNITIES.”
g.ontammg 208 pages of practical guidance, this book
is, beyond argument, the finest and most complete
handbook on Successful Engineering Careers ever
It is a book iiat should be on the ||
bookshelf of every person interested in engineering,
whatever his age, pesition or experience.

The Handbock contains, among other intensely || SRt ]
details ‘of B.Sc.,” AMICE, | 2T®Urgentiy
A.M.LE.E.,
AM.IAE., AMLW.T AMLRE, Civil Service
and other important Engineering Examinations :
outlines courses in all branches of Civil,
Automobile, Radio, Television,

Draughtsmanship, Tracing,

ing, Government Employment,etc,,
the unique advantages of our Employment Depart-

WE DEFINITELY GUARANTEE

“NO PASS-NO FEE”

QUALIFIED

ENGINEERING

'R.A.F.

. RADIO |
IMECHANICS

AM.LPE, |l required for the |
| RAF. Well |
| paid, m:eremqg
and mnﬁgmal'i
work for keen |
men with suit- I
able radio know-
ledge. Ask for
details of our
special RA.F.

Radio Mechanics'
Course, < ‘

Mechani-

Production Engineering,
Inspection, Build-

and explains

If you are earning less than
£10 per week you cannot
afford to miss reading &' ENGIN-
EERING OPPORTUNITIES.” -In

your own interests we advise you
to write (or forward the coupon) for
your copy of this enlightening guide
to well-paid posts—NOW.

There is no cost or of:fijarfon of any kind

BRITISH INSTITUTE OF

409a, SHAKESPEARE HOUSE,
17, 18 & 19, STRATFORD PLACE, LONDON, W.I.

ENGINEERING TECHNOLOGY

s STEMAR OFF HEREs == == == =]

FREE COUPON/

1
i BRITISH INSTITUTE OF 1
: ENGINEERING TECHNOLOGY, "*
i 409a, Shakespeare House, :
= 17-19, Stratford Place, W.L. i
I Please forward Free of cost or obligation of a
i Ian:Poy;;b :lﬂﬁi;ége Handboolk, "ENGINEEIING
: i
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