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THE SAME ACCURATE

FAULT -TRACING

for Me. too!

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

Trouble-tracking with the AvoMinor
is reduced to its simplest terms,
enabling amateur and expert alike
to locate faults with ease and rapidity.

AVO

Regd, Trade Mark

ELECTRICAL MEASURING
INSTRUMENTS

Sole Proprietors and Manufacturers:
AUTOMATIC COIL WINDER & ELECTRICAL EQUIPEESNT CO., LTD.,
‘Winder House, Douglas Street, London, 8.W.1. Phone. Victoria 3404-7

N\

THE UNIVERSAL AVOMINOR
ELECTRICAL MEARURING INSTRUMENT
22 Ranges of Direct Readings

THE D.C. AVOMINOR
ELECTRICAL MEASURING INSTRUMENT
13 Meters in ONE

D.C. Volts A.C. Volts! D.C. Milliamps Current Voltage Resistance
0- 75 millivolts " 0- 5 volts | 0- 2.5 milliamps milliamps volts ohms 4
G- B volts 0-25 . (0 b " 0- 6 0- 6 0- 10,000
0- 1 L 0-100 ‘ 0- 25 “» 0- 30 0- 12 0- 60,000
0-100 |, ' 0-250 ‘ 0-100 ' 0-120 0-120 0-1,200,000
0-250 . 0-000 | 0-50 . 0-240 megohms
0-500 ., i : 0-300 0-3

RESISTANCE 0-600
In case, complete with instruction
. 9 - y
8_168’8&(; ohms 8_ gmegohms booklet, leads, interchangeable crocodile
0-500.000 z: 0-10 ”: clips and testing prods.

@ Write for fully descriptive

Complete with instruction booklet, leadk, inter~ &
pumpldets and current prices.

changeable crocodile clips and testing preds.

NOISE SIL|

NCER #pypiications

Westinghouse Metal Rectifiers may be used for the reduction of
static interference, their operation in such circuits being entirely
automatic, and dependent solely upon the property that their
resistance decreases as the current passing increases. The rectifiers
are connected to give a non-linear characteristic in both directions,
the circuit being arranged that the normal maximum audio voltage
across them does not raise the operating point on to the straight
portion of the rectifier characteristic curve. Noise peaks cause the
rectifiers to work on the straight portion and act as a short-circuit
across the output for the duration of the peak.

(A) This is the most simple circuit and uses ‘‘ H '’ type units.

(B) A more elaborate circuit using two W.6 Woestectors and allowing the
‘“ cut-off ’ point to be varied to suit different conditions.

(C) A circuit using two W.X.6 Westectors for use in an early low-frequency stage.

WESTINGHOUSE
METAL RECTIFIERS

To Westinghouse Brake & Signal Co., Ltd,,
Pew Hill House, Chippenham, Wilts.

COUPON

1 enclose 3d. in stamps. Name
Please send me a copy of
“The All Metal Way " giving AdAress.....coovvevieniennieniniiiiiniinrmeinn Creenenes e
details of noise silencer
applications. e e se e s senae PRA. 341
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UP IN THE CLOUDS MAYBE—BUT THEY MEAN BUSINESS

Maybe we’re up in the clouds ourselves sometimes. Even idealistic, if you like, about our
trading principles and our loyalty to those with whom we do business. But we cannot help
feeling, as we look back on our many happy associations with some of the most important
concerns in the country, that no one has lost by our upholding those principles. We're

idealistic, yes ; but when it comes to doing a job we can safely say—¢ we mean business .
——— <

DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS, VICTORIA ROAD., NORTH ACTON, LOEDOCN. W.a.
. .R. Casson 15§
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—al PREMIER RADIO B»—

”
PREMIER SMOOTHING || “LEARNING MORSE" | | PREMIER SHORT-WAVE KiTs
CHOKES Premier * Morse Practice Key on 3/3 for OVERSEAS NEWS
Type Current  Henrys Res. Price Bakelite Base and Brass Movement Incorporating the Premier 3-Band SEWh lsml
Y 11-86 Metres without coil changing. Each Kitis
C.40is00 40mA.  20-34H. 5000 513 General Purpose Morse Ke 5/'0 complete with zli components, diagrams and
b1 +J - SN S R Y 2-voit valves.  3-Band S.W. I-Valve Kit, 1419.
Sl B TUN o W H |0/ - 3-Band 5.W. 2-Valve Kit, 22/6.
C.601500 &0 ,, 1830 H. 5002 53 eavy Duty TX Key on Cast Base ...
C.100/400 100 ,, 20-34H. 4002 916 ;
Cisiss is0 .. 20.34H. 1850 13 Bakelite Buzzers - 2 DE LUXE S.W. KITS
C.200/ 34 H. < o . . .
v Complete Kit, including all Valves, coils, wiring
gg?% 2£ Y s 25k H. 1200 1716 3 Henry Chokes o 7/6 diagrams and lucid instructions for building and
- " FPcIad ?{e- Complete Kit of Parts for Valve Oscil- working, Each Kit supplied with a steel Chassis,
plleacement 25002 716 I‘:nfr as gescnbed in W.W. 25/ Panel and plug-in coils to tune from I3 to i70
‘ Learning Morse ™ . - meires.
1 \{(alve Short-Wave Receiver or Adaptor 20
PREMIER 1941 HIGH LT
| Valve Short- Wave Su erhet Canverter
FIDELITY AMPLIFIER KITS NEW PREMIER S.W. Kit P 23
Each Kit is complete with ready drilled chassis, I c?r:::nfrh%‘: Wav~ A C. Superhet 2603
selected components, specially matched valves and
full diagrams and instructions. c et A'C' RECE|VER 2 Valve Short-Wave Rece:ver Kl: e 290
ompletely

Kit of Parts Wiredand In responie to many requests we have now

. with Valves Tested produced an A.C. version of the popular
4-wate A.C. Amplifier £214 0  £311 & pomier Short Wave SG3 Kit. Circuit : -
4-watt A.C.ID.C. ,, 23 0 0 £317 6
6m A.C. 2616 6 E7 13 6 Pentode H.F. Stage, Pentode Detector, Beam
Yo P O Short-Wave Coils. 4- and 6-pin types, 13-26,
B-IO-wat; AC c.Ip.C. :b :l [] :; : g ower Output, and F.W. Rectifier. 200-250 v. 2247, 41-94, 78170 metres, 2/- each, with circuit.
15-watt .

A.C. Operation. Built-in Power Pack. Hum- Premier 3-Band S.W. Coil, 11-25, 194

-43, 38-86
free operation. For use with Phones or P.M. metres. Suitable any type circuit, 211,

Black Crackle Steel Cabinet 1736 extra.

Speaker. 4—p;|2| orhs-pin Coil Formers. Plain or Threaded,
Complete Kit of Parts with drilled chzssus 12 each.
MAINS TRANSFORMERS all components. Plug-in Coils covering l3-|7i; UtR":tY ":;;"0 Cursor Dials, Direct and 100:1
s s dds tres, 4 val d  full i i atios, 413
Wire-ends. AH L.T. Windings :‘:c:.e:; valves and full instructions and o . lite Dielectric Variable Condensers.
Centre-Tapped . £4 - Io - o 0005 mf. Suitable Tuning or Reaction, 16 each.
Short-Wave H.F. Chokes. 10-100 m., I10id.
SP. 250  250-0-250v.60 m.a. 4 v. |-2a, . X . each.
4v.,23a,4v.2-3a, e Battery Yinon also available Kit £3 8 ¢ Lissen Dua! Range Screened Coils. Medium
SP. 300 3°°‘°§3§°"46° ,“235,4‘,.2 332, " Extra Coils 9—I15, 200—2,800 m. also supplied. and Long Waves,‘ZIQ poky .
V. -3 3. V. 4-3 3 san . . : »
Thé Wirel, Wi
SP. 301 iw'-;og" '20""3 4:.2-2:a. 151 * ‘' very ”"::::l ":v';‘l{esses;"{ .d.ue.y ..were
v.2-3a,4v. la, 4v. i a 3
SP. 350A ?SO-B(S:OTV). |60§ m.{.is'v. 2a “ See full Test I;eportf PP. 492-3 December issue. AMERICAN VALVES
not C.T.),63v.2-3a - end for full details We hol s ks of all t s
SP. 350B 350-350 v. 100 m.a., 4v.2-3 2, © hold stoc . . ype
4v.2-32,4v.233... .. M- at competitive prices.
SP. 351 350-350 v. 150 m.a., 4 v. |23, 2 clee 3 .
: 4v.23a,4v.342 .. ISk Heads wnllPF’;ear:;if:n:a'rcnll( upe 76
SP. 352 gsgfsga"'elgov";aa" S5v.2a, 1519 Premier Pick-up with Yolume Control SHORT-WAVE CONDENSERS
’ Premier de Luxe, 6,000 Ohm’;O.O.?Ohn?i ||27’,: Trolit‘ul Al'r;s:htion. Cer.tiﬁedEsuF'erior :’o
A r R s P 100125 ANOTHER SPECIAL OFEER ceramic, -brass construction, asily ganged.
uto |ransformers. Step up or down. Ny Rothermel Brush Piexo Crystal Pick-ups. IS mmfd. .. 119 0O mmfd .. 213

‘|§,§°9'2§3°v?.2i5°15if'c" 60 wates, 9111 5 125 wates, New lunior P.U. with arm, 24/6. Standard, 5.8 25 munfd. ... 2~ 160 mumfd. .. 26

L.T. Transformers, all C.T. podel wicharm, 34/9. P.U. head only. De Luxe 40 m.umfd. .. 2- 250 m.mfd. ... 200

4v. 2-3a. e 9l 63v.23a. .. o

25v.5a. .., 9Nt 75v.3a, -

5v.23a. .. b1 i2v.34a. .. 15/- REPLACEMENT VALVES

Push-Pull Driver Transformers ... w6l

I.lniver;alS ()m:putl'5 'hrv;’m[\lsformers. 1 a6 movtNthou; SPE?"(EQ‘RS FOR ALL SETS

R . ! . complete with transformer. ola 61in.
acios. Single or Push-Pul ISl : 8in. P.Ms, 116 ; 10 in. P.M.s, 22/6. Europa Mains Vaives, Spin, 4 v, AC. Types
ENERGISED MODELS AT Rl Uadl. | AmniE,
] .C.IH.P., .
MATCHMAKER UNIVERSAL Plessy 8 in., 175 ohm field, 7/6 ; G. 12 ener- ACIHP. ACIVHP. 7-.pin, n/as ACl;::s, )
OUTPUT TRANSFORMERS gised, 2,500 field, 63/~ ; 10in. B.T.H. 1,600 ohm LH., 1018; A.C.IP.X.4, 9l-; Oct. Freq. Changers,
< | field, less transformer, fli6. 916 Double Diode Triodes, n 33-watt D.H.
Will match any output valves to any sp Triode, 121-. 350 v.F.W. Rect., 10/8 ; 13 v. .2 amp.
impedance. . Gen. Purpose Triodes, 5i6; H.F. Pens. and Var.-
“, ;;tios fro%,lg :zlats% 80 : 1-355-,7 watts, 1519, Mu. H.F. Pen., Double Diode Triodes, Oct. Freq.
=18 watts, . -30 watts, 35/-. , 816 h.  Full and Ha R
PREMIER BATTERY ,C,I-\a:ag:;s eac ull and Half-wave Rectifiers,

ELECTROLYTIC CONDENSERS. Cardbourd CHQR?;I;S for RA"_:"_ MAINS

casi 500 v. working, 4 mfd. an m each, estinghouse Rectification

8 %s 36, 414, 28, 8--4, 33, 4--4+1 9, 41414 complete and ready for use WRITE FOR LATEST LISTS.

413 16" 8 41616 '51-, 25 mid. 25 volt. 112, | g eyl 6 volts at | amp, 2206 ALL TYPES OF BATTERY VALVES

SOmid 12 polt 42, S0 mid. 30 yolt 2ondd werr | 2voltsacd amp. 19 12volesac | amp. 2416

olt, . ansbridge type, mifd. volt, . .

v, 2 mid. 250 volt, 19, 4 mid. 500 vol, 415. 6voltsat } amp. 19/~ 6 voltsat 2amps. 37/6 AT COMPETITIVE PRICES.
PREMIER MICROPHONES Moving Ceil Mike. Ferman';m. magne:g&n;;igé :ii:::phﬁ';e:';::;i‘%':::;s Asgga:"z zgr: l"_’
Transverse Current Mike. High grade large requiring no energising. esponse . B, 30 and €0 :1; C, 50 and 100 : 1. 6/6 each.
c:tput unit. Response 45-7,500 cycles. Low cycles. Curput .25 volt average. Excellent

. © i =nds. Bakelit i , 9in.
hiss level, 23/ reproducticn of speech and music. 49/-. r'i‘r':,\;c,'?-"zhe::lt Stends akelite table stand, 9in

ALL ENQUIRIES MUST BE ACCOMPANIED BY 2d. STAMP.

ALL POST ORDERS to: JUBILEE WORKS, 67, LOWER CLAPTON ROAD,
LONDON, ES5 (Amherst 4723).
) CALLERS to . Jubilee Works, or 169, Fleet Street, E.C.4 (Centraf 2833), or 50, High

Street, Clapham, S.\W.4 (Macculay 2381).
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P
EO L TED B Y sp - &
EVERY MONTH. F.J.CAMM FRANK PRESTON, .
Vol. XVIL. No. 417. March, 1941. J L. 0. SPARKS.
By THE EDITOR
T . tribute to our efforts in helping to Book,” the ‘‘ Superhet Manual,”
Opp;){rémz.tle;/ll.n. the IA ' Fzr;e provide and to train personnelO for ““Newnes’” Short-wave Manual,”
ir Ministry ‘has asked us 10 ype wireless sections of the Services, “Sixty Tested Wireless Circuits,”

announce that vacancies still
exist in the R.AF. for technical
officers for employment on engineer-
ing, armament and signals duties.
Naturally, our readers will be most
interested in the signals section, and
the qualifications required are : appli-
cants must be holders of electrical
engineering or science degrees with
experience of wireless, or holders of
technical college or approved insti-
tution diplomas and two years’
experience in tele-communications
engineering, preferably on the radio
side. A number of posts is also avail-
able for candidates possessing a sound
theoretical knowledge of elementary
electricity and magnetism, of the
principles of wireless telegraphic and
telephonic communications, and of
transmitter circuits, modern wireless
receiving apparatus, and apparatus
for the measurement of high-fre-
quency potentials and currents. Some
practical experience in addition is
desirable, and specialised knowledge
in one or more of the practical
aspects of tele-communications would
be an asset. Commissions in -the
R.A.F.V.R. will be granted for the
duration of hostilities to suitable
applicants between the ages of 21
and 50 years, possessing the requisite
personal and technical qualifications.
Candidates should apply in writing
to the Air Ministry, S.7(e)1, Adastral
House, Kingsway, London, W.C.2,
giving full particulars.of qualifications,
training and experience. Those who
are engaged on the production of
aircraft, engines or accessories, or on
"other important national work, should
not submit qualifications without first
consulting their employers as to the
possibility of their being spared for
R.AF. duty. Candidates who have
previously applied are requested not
to renew their applications.
The Services have already paid

and many hundreds of our readers
are already in the Services. All of
those who write to us state that they
have obtained their training and
experience as a result of being regular
readers of this journal and the books
we publish in connection with it.
Additionally, members of our staff
are in the Services helping to train
the new recruits.  They have stepped
out of the pages of this journal into
active service, and have replaced
the printed for the spoken word at
the time of the nation’s need. We
have received a large number of
letters from readers who have made
their acquaintance. Many other
readers write to say that wherever
they are in the Services they are
able to find readers of this journal,
and quickly to make friends with
kindred interests.

Our Technical Books
OOKS which are finding favour
in the Services are: ‘ The
Practical Wireless Encyclopzdia,” the
“Radio FEngineer’s Vest Pocket

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

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

The Editor will be pleased to consider articles of a
practical nature itable for publicati in
PRACTICAL WIRELESS. Such arlicles should be
written on one side of the paper only, and should
contain the name and addre;tq of the sender. Whilst
the Editor does not hold Rimself responsible for
manuseripts, every effort will be made to return
them if a stamped and addressed envelope is

losed. correspond. intended for the
Editor should be addressed : The Editor, PRACTICAL
WIRELESS, George Newnes, Lid., Tower House,
Southampton Street, Strand, W.C.2.

Owing to the rapid progress in the design of
wireless apparatus and to our efforts to keep our
readers in touch with the latest developments, we give
no warranty that apparatus described in our
columns i8 nol the subject of letters patent.

Copyright in all drawings, photographs and
articles published in PRACTICAL WIRELESS s
specifica lg reserved throughout the countries signa-
tory to the Berne Convention and the U.S.A.
Reproductions or imitations of any of these are
therefore expressly forbidden. PRACTICAL WIRE-
LESS incorporates *° Amateur Wireless."”

“ Wireless Coils, Chokes and Trans-
formers,”  Wireless Transmission,”
“Practical Wigeless Service
Manual,” and ‘ Everyman’s Wireless
Book.” A catalogue giving. the full
list of books we publish is available
from the Book Department, George
Newnes, Ltd., Tower House, South-
ampton Street, London, W.C.2.

. Not all of our readers, however,
are engaged in the wireless branch
of the Services. Many of them are in
the Royal Air Force, and they will
find our ‘‘ Aeroplane Maintenance
and Operation > series of great value,
for they cover practically every branch
of the subject. The practical men
are using our ‘ Practical Mechanics
Handbook,” ‘ Engineers’ Manual,”
“ Workshop Calculations, Tables and-
Formula,”” whilst instrument makers
are finding our new volume,
“ Watches : Adjustment and Repair,”
of value. Those in charge of Diesel
engines are buying ““ Diesel Vehicles :
Operation, Maintenance and Re-
pair.”

Our All-dry Portable
ESPONDING to a popular de-
mand, this‘month we give con-
structional details for an all-dry
battery-operated portable superhet.
As will be seen, it is most compact,
very easily built, and it has an
excellent performance. Those engaged
on A.R.P. or shelter work, men in
the Services, and those remote from
home and accumulator charging
facilities, will welcome the publication
of this design which, of course, carries
the PracTicAL WIRELESS guarantee ;
which is that, provided the com-
ponents specified are used, we under-
take to service it, free of charge,
if carriage is paid, should the receiver
fail ‘to function in the manner
claimed. :
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_. New Uses for Old Components

Phones

N orLF
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-regenerative detector stage.
_necessary to shuni the anode-circuit variometer

Fig. l.—How two variometers may be used in a

It might be found

by a .0003 mfd. fixed condenser to bring it .into
tune with the aerial tuner.

HE use of old eomponents—probably
relegated to the junk box years ago
—is an evergreen topic. To-day,
when new parts cannot always be bought
as readily as before the war, and when
economy must be our watchword, it is of
more than usual interest. We are often
asked if such-and-such an old part could
be used in a Pracricar, WIRELESS receiver ;
that is, in a receiver of which full details
are published. We are nearly always com-
pelled to answer in the negative, since
Pracricar. WIRELESS designs are always
carefully worked out for one set of com-
ponents, and one only. R
When building a simple sct to his own
design, however, the constructor can well
try the effect of using odd parts, and he
will often be successtul, since his set will
probably not be planned with quite the
same thoroughness that must be followed
in our laboratories. The experimenter has
still more scope, because he is primarily
interested in testing and experimenting
with all kinds of circuit arrangements. A
eircuit which is rather outside the usual
channel will often interest him far more
than will one of more stereotyped pattern.

Variometer Tuning and Reaction

One of the oldest components still to be
found in many spares boxes is a variometer.
You may say: °Yes, but that died a
natural death nearly 20 years ago.” Per-
haps it did, but that is no reason why it
should not be tried in conjunction with
modern valves. Many readers willremember
that the variometer was used largely be-
cause of its efficiency ; it does not require
.any added -variable capacity for tuning,
and since no tappings are taken from the
windings, there are no ** dead-end > losses.
Its use was very largely confined to crystal
.gets, for which it made an excellent aerial
tuner in the days wheén a high degree of
selectivity was not essential.

" One method in which a couple of similar
~variometers can be used in a single-valve
“or Det.-L.F. receiver is:shown: diagram-

matically in Fig. 1. It will be sten that oné
js in the aerial circuit, while the other re-
‘places the reaction winding in the anode
‘circuit. The “ reaction ”” variometer sefves
asa reaction control operating in conjunc-
tion with the self-capacity of the detector

: v,'a;lvp, for which a small power or L.F. type

i8 most satisfactory for the circuitillustrated.

“When -the anode circuit is tuned to the

game frequency as the aerial circuit, feed-
back takes place through the inter-electrode
capacity of the valve. The valve then

In This Article the Experi-

menters Show How Many Old

Components Can be Used

Successfully, and How Some of

Them Can be Modified so that

they are Brought More Up to
Date

oscillates just as it does when using
““ swinging-coil ” or capacity-controlled re-
action. Incidentally, reaction increases the
selectivity of the set to a marked degree.

Another Reaction Circuit

If you have only one variometer, you can
modify the circuit shown in Fig. 1 to that
given in Fig. 2. 1In this case the anode
circuit component is replaced by a couple
of similar coils, one of which is made to
move in relation to the other. The coils
may be made by winding about 250 turns
on two flat bobbins, as shown in Fig. 3;

" the bobbins can be made by using a few

discs of shellacked cardboard or fibre
clamped together by means of a screw and

e /'
[ Fa N i
) §
— —
: i
R L .
f— 2 ——
Ternurials

Fibre or
Ebonire arm

Spacing Tube

Fig. 3.—A convenient form of construction for
the reaction coils shown in Fig. 2,

nut. One of the coils is mounted rigidly
on the chassis or baseboard; while the other
is carried on a fibre, bakelite or wooden arm
so that it can be moved over the other one.
It is important that the connections to these
two coils shonld be in the correct ** sense,”
so if you cannot obtain any reaction when
the set is first tried, veverse the leads of
one of the coils—it does not matter which.

Should you ftind it too much tiguble to

-Fig. 4.—A good short-wave receiver can be made

by using a three-coil holder in the circuit given

here.” The coils will have to be rewound if they are

of suitable size for medium and long-wave recep-
: tion.

. condenser is used in addition.

é -

4

Fig. 2.—In this circuit a variometer is used for

aerial tuning, while reaction is provided by means

of a swinging coil coupled to a fixed coil in the

grid circuit. Component values may be the same
as those shown in Fig. 1.

make bobbins for the coils, wind the turns
(cotton-covered wire between 30 and 36
gauge is suitable, whatever the form of
construction), round three fingers, bind
the turns together with thread, form the
hank into an approximate circle and
mount the two windings in a manner similar
to that shown in Fig. 3.
“ Swinging ” Coils

Plug-in two-pin coils and  swinging
coil holders are not very widely used
nowadays, but they can quite well be
pressed into service, especially for short-
wave receivers. Thus, if you have a three-
coil holder (centre one fixed, the other two
movable), you could use it very well in a
circuit of the type shown in Fig. 4. The left-
hand coil is an aperiodic aerial coil, the
centre one is the grid tuner and the right-
hand coil is for reaction. Since the use of
a swinging coil alone is not sufficiently
precise for short-wave reaction control, a
.0002-mfd. (capacity not very critical)
.This is
operated in the usual manner after finding
the best position for the reaction coil.
Movement of the aerial coil serves to vary
the degree of aerial coupling and therefore
the degree of selectivity. It also has an
effect on reaction coupling, and when set
to its optimum position for any particular
waveband, both selectivity and sensitivity
will be at maximum, and smooth control
of reaction should be possible. Should
there be a ‘“ dead-spot” in the tuning
range—that is, a part of the condenser
scale over which oscillation cannot be
obtained—a small movement of the aerial

" coil shonld remove it.

Rewinding Two-pin Coils

With regard to thesize of the coils, it will
generally be found that the reaction coil
should be slightly larger than the grid coil,
and ‘the aerial coil about two-thirds the
size of the grid coil. It is probable that the
only coils available will be for the medium-
wave range (numbers bet veen- 35 and 75)
or long-wave range (160 to 250). In that
case, the windings caa be stripped and new
windings put on. Assuming that the coil

- former has a diameter of about 2in., the

approximately correct numbers of turns for
the 20, 31 and 49-metre bands, using the
[00016-mfd. tuning condenser shown, wil|
be 8, 12 and 16. The wire should be about
22 gauge for the smallest coil, but may be
as fine as 26 gauge for the largest of those
mentioned and still finer for gny larger coils.
The aim should be to accommodate the
required number of turns side by side.
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When a fair number of coils is available
they can all be rewound to form a complete
set tuning from, say, 19 to 80 metres. All
can be used in any of the coil holders, bear-
ing in mind the general rules with regard to
relative sizes that we mentioned above.

Use for a Neutralising Condenser
Another component which many wiil find
in the junk box—especially those whose
wireless days go back to the ’20s—is a
neutralising condenser. This was used
originally for neutralising the internal
electrode capacity of valves used for H.F.
amplification, before the time of the S.G.
and V.M. The maximum capacity is
generally in the region of 15 mmifd., which
is ideal in series with the aerial lead to a
short-wave receiver working on wavelengths
below about 20 metres. These condensers
are of the variable type, and the capacity
can generally be varied very gradually from
minimum to maximum due to the mounting
of the moving “* vane,”” generally an alumi-

nium tube on a threaded spindle; this
tube is moved into and out of a larger tube
which forms the fixed ** vane,”

Renovating Valves

Here is a hint which we give with a good
deal of reserve, because it does not always
work. Very often an old triode valve of the
dull-emitter type (not the bright emitters
which many readers have almost forgotten,
and many others probably never seen) can
be given a new lease of life by subjecting it
to the brutal treatment of connecting an
H.T. battery across its filament. Actually,
a start should be made by tapping off about
24 volts from the H.T. battery, connecting
one lead to one of the filament pins and very
quickly ° flicking’’ the other against the
second filament pin. With the old type of
dull emitter this often has the cffect of
producing a new electron-emitting coating
on the surface of the filament. This is be-
cause the older D.E. valves had filaments
coated with a so-called rare earth; alter
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Fig. 5.—~The secondary
of an old L.F. trans-
former with burnt out
primary makes a good
L.F. choke for use in the
detector anode circuit.
The primary winding—
shown in broken line—is
not used.

SR £

continued use of the valve, and if the fila-
ment did not burn out in the meantime, this
coating was shed off, leaving the valve in a
practically useless condition, although the
filament would still glow. Remember that
the treatment described is applicable only
to old-type valves, and also that it will often
have the effect of burning out the filament
instead of improving its emitting qualities.
Remember also that these old valves were
far from efficient as compared with modern
standards and cannot be made to perform
as well as those we buy to-day.

A Use for a Damaged Transformer
Burnt-out L.F. transformers can often
be used satisfactorily as L.F. chokes in the
anode circuit of the detector valve. It is
always the primary which burns out, and
the secondary is generally quite sound. It
is this winding, therefore, that is used by
connecting it as shown in Fig. 5. The choke,
it will be noted, takes the place of the
anode registance in an R.C.C. stage, and is
in some respects better than a resistance
because it does not cut down the H.T.
voltage to such a marked extent.

While referring to the detector anode
circuit it might be mentioned that a large
two-pin plug-in coil (size 500 upward) can
be used as a good H.F. choke in a medium-
wave receiver, One of 1,000 upward is
suitable in a medium- and long-wave set,
and a 75 or 100 can be used efficiently in a
short-wave receiver down to about 50
metres; helow that wavelength a still
smaller coil is suitable. It should not be
placed close to the aerial coil, to which it
should be at right angles.

ITEMS OF INTEREST

A Tieklish Repair Job
JOB for which there are few competi-
tors, if any, was performed recently
by James Baysore, Mason, Ohio, * cloud
specialist 7’ for station WLW, Cincinnati,
U.S.A. Clinging to a perch on top of
Carew Tower, 644 feet high, he repaired a
short-wave aerial which had torn loose in
the high wind.

He ascended the pole, which rises above
the observation platform of the skyscraper,
48 stories above the street, by means of
metal steps clamped to the flag mast.
The aerial, consisting of a network of
copper wires, picks up broadcasts from
WLW’s mobile unit. The short-wave
impulses are caught by the aerial, trans-
ferred over a ground wire to WLW’s master
control room five miles away, then relayed
to the transmitter and tower at Mason,
Ohio, 20 miles north of Cincinnati.

Repairs were necessary on the aerial
after it had been loosened by wind. Also
on the flag pole is the Crosley Corporation’s
-television aerial. Baysore handles all of
-WLW’s ‘“high altitude” work both in
Cincinnati and Mason. For his flag-pole
job he was dressed like an Arctic explorer,
with four layers of clothing wrapped around
him. The hardest job, he says, is to keep
his face warm. His safety depends on a
life-belt, and a safety catch on each step
of the pole. :

Listening Posts

NEW feature inspired by the in-
consistencies of German propaganda
broadcasts has been introduced by the
B.B.C. in its overseas transmissions.
At 5 a.m, B.S.T. in the North-American
transmission, each night of the week
cxcept Friday and Saturday, a résumé will

be presented of the statements made in the
previous twenty-four hours on the German
short-wave stations; these will be com-
pared with what was said on Germany’s
medium wavelengths, and the notable
differences between the stories told to the
home audience and to the world at large
will be demonstrated. The feature will
also reveal the striking disparities between
the different short-wave transmissions ;

The training of wireless operators for the R.A.F. still proceeds apace, and in the illustration -

one version is prepared for the Unitcd
States, another for Latin America and yet
another for the Near East. These varying
accounts of the German point of view will
be translated and broadcast by the B.B.C.
without comment.

The feature, under the title * Listening
Post,”’” incidentally demonstrates to the
world one result of the work of the B.B.C.’s
monitoring service which, throughout the
twenty-four hours, listens to, and when
necessary, makes recordings of, the trans-
missions from enemy stations.

wireless operators are seen lecving an aeroplane - after -a practice flight.
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- The Coils and IF. Transformers Required for Superhet

Receivers :
Superhet Circuits

AST month I referred to the principal
types of tuning coil used in the aerial
and inter-valve circuits of ‘ straight”

receivers, pointing out the chief advantages
of the different coil arrangements. To some
degree, all of the points raised in that
article are applicable to the initial stages

. of a superhet., especially when it incor-

porates one or two stages of H.F. am-

_ plification—prior to the frequency-changer.

The differences occur in respect of the
oscillator and intermediate-frequency am-

" plifier stages, since the requirements here

are entirely different from those relating to
tuning circuits which have to cover the
ranges of signal frequencies.

Tuning the Oscillator

In the first place we can consider the
oscillator-tuning circuit. As most readers
are aware, this must always be tuned to a
frequency higher than that of the signal
by an amount equal to the I.LF. Thus, if
the aerial and other tuning circuits preced-
ing the frequency-changer were tuned to

T
50-100,000A. *
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All-wave Working with “ Straight” and

By FRANK PRESTON

constructor and not necessarily to the
student. But the explanation will help the
constructor to appreciate the importance
of choosing the oscillator coil. not only to
suit the LF. transformers to be used, but
also to suit the gang tuning condenser.
It would. for example, be futile to obtain a
110 ke/s oscillator coil to match the other
tuners if the superhet.-type gang condenser
were designed for a 465 ke/'s oscillator coil.
Similarly, if both coil and condenser were
correct for 110 ke’s they could not be used
in conjunction with 465 ke/s LK. trans-
formers. The practical importance of this
comes into prominence when buying
components from dismantled commercial
receivers ; when this is done, care should
be taken to obtain the full set of tuning
components from the same receiver. Tt is,
of course, far better to buy proper com-
ponents designed and made for constructor
use, but this is not always easy at the
present time when component factories are

busily engaged in fulfilling Service
contracts.

HT + Fig. | (left).—The

usual connections for

. 50-/00,000n an oscillator coil

used with a penta-

grid frequency-
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AAAAAAAAA A

LN

HT~

3«
“Q
»

the case of a triode-
hexode valve it is
generally belter to
parallel - feed the
oscillator anode. In

both this Fig. and
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Section of Gang Condenser

1,000 ke/s the oscillator should be tuned
to 1,465 ke/s, assuming the generally-
used I.F. of 465 kc/s. Because of this, the
oscillator tuning cireuit is different in two
respects from any signal-frequency circuit :
the tuned winding of the coil has fewer

- turns, and the section of the gang condenser

used with the tuner has a lower maximum
capacity than have the other condenser
gsections. Additionally, the vanes of the
condenser section used for oscillator tuning
are differently shaped from the others—in
the majority of cases—in order that the
resonant frequency of the oscillator circuit
may change in such a manner that it shall
always differ from that of the input tuning
circuits by the same amount. This is a
point which is often misunderstood, so it
may be worth while to go into it a little
more fully.

If the receiver is to cover a wavelength
range of 200 to 600 metges, the signal-
frequency tuning circuits must cover the
frequency range of 1,500 to 500 ke/s,
whilst the oscillator must tune from. 1,965
to 965 ke/s. It will be seen that whilst the
frequency of the S.F. circuits is varied in
the ratio of three to one, the ratio of the
oscillator circuit is varied only in the ratio
of approximately two to one.

Choice of Oscillator Coil

The above explanation is rather by the
way, because this series of articles is
intended primarily to be of interest to the

7
£ Section of Gang Condenser HT -

switching is omitted
for clarity.

Another point which should be borne in
mind in the same respect is that certain
oscillator coils are designed for use with
standard (not superhet.-type) gang con-
densers. These coils generally have built-in
fixed padding condensers wired in series
with the tuned windings and, therefore,
with the condenser section used with the
coil. The fixed series condensers have the
effect of reducing the effective capacity of
the tuning-condenser section and of ensur-
ing that the rate of change of frequency is
correct. It is still of the utmost importance,
however, that the coils are used in con-
junction with the appropriate 1.F. trans-
formers.

HI
25000

e T

Fig. 4.—A variable-selectivity 1.F. transformer
of the lype having a tertiary winding.
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Fig. 1 wave-change

Fig. 3.—An LF. transformer (in full lines- with
modified connections shown by broken and hain
lines.

Oscillator Connections’

The usual method of connecting the
oscillator coil (which consists of a tuning
and reaction winding) is as shown in Fig. 1,
where it will be seen that the tuned winding
is in the grid circuit ot the oscillator, the
untuned or reaction winding being in series
between the oscillator anode and H.T. +—,
generally with a decoupling and voltage-
dropping resistor in circuit. A pentagrid
valve is shown, but the same general
arrangement would be followed when using
an octode or a triode-pentode. When
using a triode-hexode, however, it is found"
better to use slightly modified connections,
as shown in Fig. 2. Here it will be noticed
that H.T. is supplied to the oscillator anode
through a parallel-feed circuit, the reaction
winding being isolated electrically by means
of a fixed condenser, which also serves as a
decoupling condenser along with the
decoupling resistor. Another modification
which is sometimes found desirable, con-
sists of including the tuned winding in the
oscillator anode circuit, with the-reaction
winding in the grid circuit. This is often
found to be better than using the con-
nections shown in Fig. 2, and in the case
of a semi-experimental receiver it is well
worth while to try the effect of reversing
the positions of the windings shown in
Fig. 2.

Resistor Values

In both Fig. 1 and Fig. 2 the oscillator-
anode decoupling resistors are given a
value between 50,000 and 100,000 ochme.
These are average, but the optimum value
is, naturally, dependent upon the voltage
of the H.T. supply and the particular
frequency-changer in use, and it is therefore
best to work to the figures supplied by the
valve makers, using the simple resistor-
calculation formule given in a previous
article of this series. The value of the
grid leak also varies in some measure
according to the particular valve employed,
although in many instances it is found that
results are not affected by altering the
value outside the range of 50,000 to 250,000
ohms. Valve makers generally give some
guidance on this point in the instructions
provided with the valve.

The LF. Coils

Having settled the main questions con-
cerning the oscillator, we can turn to the
I.F. stages. As we have seen, the LF.
transformers must be chosen to match
the intermediate frequency provided by
the oscillator. Knowing that, however,
we have a wide field from which to choose
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our transformers. In most cases they may
be of the simplest possible type, consisting
of two plain windings, placed adjacent to
each dther and each semi-tuned by means
of a built-in pre-set condenser. The connec-
tions are shown in full lines in Fig. 3.

When additional selectivity is required
there are two main methods of securing it :
by moving the primary and secondary
windings of one or all of the transformers
so that they are further apart ; by using a
centre-tapped secondary, as shown by a
broken line in Fig. 3. The former method
is convenient when the windings are on
separate spools carried on a ccntral pillar
and when the screening can is removable,
but it is not always a practical proposition.
On the other hand, by using the centre-
tapping there is sometimes a greater loss
of efficiency. This loss may be offset by
the reduced damping on the secondary,
however, especially when using a double-
diode second detector. It would then
probably be most satisfactory to make
connection to the end of the secondary
of all transformers except that imme-
diately preceding the second detector.

It should be mentioned in passing that
if the windings are moved apart it will
probably be necessary to re-set the trim-
ming condensers after each experimental
movement.

Increasing the Band-width

In some instances it might be found
that tuning is too sharp, with the result
that quality suffers.” The windings of one
of the transformers (probably the first)
may then be placed a little closer together.
A simple alternative method, which is not
to be strohgly recommended, is to connect
a fixed resistor in parallel with the primary
winding of the first LF. transformer.
This resistor is also useful when difficulty
is experienced in keeping the receiver com-
pletely stable, but again the method is not
recommended except in extreme cases,
since it must cause a certain loss of effi-
ciency. The parallel-resistor method is
more often used in conjunction with a
switch, as shown in Fig: 3, so that it can
be brought into circuit on long waves
(when the instability is generally most
troublesome, if it occurs at all) and switched
out on medium waves. The on-off switch
can be mounted so that it is ganged with
the ordinary wave-change switch.

Variable-selectivity L.F.’s

In nearly every case it is better to have
a form of variable selectivity than4o make
the tuning extremely sharp or unduly flat.
There are various types of variable-
selectivity transformer on the market,
in the simplest of which one of the windings
is mounted on a rotor so that it can be
turned in respect of the other to give
variable coupling. Another arrangement
which is convenient, and which can be
applied to ordinary transformers, is to
connect a variable or pre-set condenser
between the high-potential fgrid and
anode) ends of the windings ; this is indi-
cated by means of chain lines in Fig. 3.
Coupling is increased by increasing the
capacity of the cqndenser, so it is desirable
in the first place to set the windings fairly
well apart This is especially important
if the pre-set condenser used has a com-
paratively high minimum capacity. It is
often better, however, to use a variable
condenser—one of the solid-dielectric type
is convenient—of one-half the capacity
indicated in Fig. 3.«

Another excellent method of obtaining
variable selectivity is by using an LF.
transformer with an extra tertiary or
damping winding, as shown in Fig. 4.

The winding is generally placed between
the other two and is connected ounly to a
variable resistor. As the valuc of the
resistor is reduced the damping effect of
the “ floating ” winding is increased, and
vice-versa. The value of the wvariable
resistor shown is not necessarily that
which is most suitable in all cases, and the
recommendation of the component manu-
facturer should be, followed.

When variable selectivity is emploved

Y
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Fig. 5.—The customary arrang t of separale

coils in an all-wave tuner. The two rolary

switches shown would be ganged together, and also

ganged with similar switches for other tuners in
the receiver.
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it is generally sufficient to have it applied
to the first I.F. transformer only. If the
other transformers are set to give a band-
width rather wider than that required for
good quality, it should be possible to
combine quality with selectivity in a
satisfactory manner.

All-wave Tuning

Mention has not been made of all-wave
tuning so far, but this does not call for very
much attention here. since the arrange-
ment of windings will be similar to the
arrangements already discussed. The most
usual method, and nearly always the best,
is to have what amounts to a set of coils,
cach complete in itself, although all are
mounted in one unit, and a rotary switching
svstem for bringing into circuit whichever
is required for the waveband to be covered.
Thus, we have th¢ connections shown in
Fig. 5, where an acrial tuner is indicated.
Preciselv the same arrangement would
hold good for inter-valve coils and for
oscillator coils, and the various rotary
switches employed would be ganged to-
gether by mounting them on a common
spindle. This is the method adopted by
manufacturers of all-range tuners and all-
range coil assemblies, and it is far more
effective than the older-fashioned method
of using a single coil suitably tapped.

Review of Broadcasting in 1940

N reviewing broadcasting during the year
1940 the tremendous part it is playing
in the country’s war effort inevitably

overshadows all the other activities of the
B.B.C. And yet, despite war-time diffi-
culties, the B.B.C. has continued to provide
manifold services for an audience which
listens more attentively than it did in
peace-time and which has grown consider-
ably despite war-time difficulties of
reception. But, naturally, it is in foreign
broadcasting that the biggest strides have
been made, and to-day listeners in every
Continent tunein to ¢ The Voice of Britain”
asit reaches themin an ever-growing variety
of tongues.

Day and Night Transmissions

In 1940 the B.B.C.'s Home and Over-
seas scrvices involved ceaseless trans-
missions day and night throughout the
twenty-four hours. Before the end of the
year the B.B.C. was broadcasting in thirty-
two languages—seventy-five separate news
bulletins (a quarter of a million words) were
being radiated every day, apart from the
many other programmes devised purely for
listeners overseas. News editors and
programme builders with special knowledge
of foreign countries, and linguists of thirty
different nationalities, were numbered in
the B.B.C.’s war-time staff.

Summed up, the year 1940 represents an
accumulation of broadcasting resources in
terms of personnel and equipment that is
still growing and is not even yet within
sight of its peak.

Democracy demands that the British
people should be taken into the confidence
of their leaders, and by the time Mr.
Churchill became Prime Minister listeners
had already learned to look to him for his
realistic statements on the war and the
problems with which the nation is con-
fronted. He gave ten broadcasts during
the year—six as the nation’s Prime Minister,
which were relayed to the world. Lord
Halifax, Mr. Attlee, Mr. Ernest Bevin, Mr.
Herbert Morrison, and other members

of the Cabinet also broadcast during
1940 : while Mr. Duff Cooper, Minister
of Information, spoke on a number of
occasions. Lord Woolton, Minister of Food,
has also become a well-known microphone
personality.

Crisis in France

During the crisis in France in June,
broadcasting became an essential means of
communication from this country to the
Polish and Czech armics fighting in France.
The facilities of the B.B.C.'s European
broadcasts were at once made available to
the Polish Commander-in-Chief and to the
Czech military administrations in London.
Messages were transmitted instructing
Polish and Czech soldiers to keep in touch
with the British Command. General
Sikorski himself spoke in the Polish and
French services on June 19th. Czech pilots
in France were told to fly their machines t«
Britain, and those in North Africa were
advised to report to the nearest Britisl
post. Broadcasts of similar importance in
the conduct of the war were made fron:
time to time for the purpose of communi-
cating with Allied merchant ships on the
high seas. How many sea captains steered
their ships to British ports as a result of
messages broadcast by the B.B.C. may
never be known, but the high percentage of
the merchant fleets of enemy-occupied
countries now serving in the Allied cause is
proof of the value of these broadcasts.

At the request of the Polish Ambassador,
the B.B.C. introduced a series of broadcast
messages during the invasion of Poland by
which refugees were able to convey news
of their safety and whereabouts to friends
and relatives.

The North American service was also one
of the year’s big developments and there
are now daily transmissions of six hours,
including news bulletins, variety and featuic
programmes and the °‘ Britain Speaks™
series by such well-known broadcasters as
Vernon Bartlett, J. B. Priestley and Leslie
Howard.
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The King’s Broadcasts

The XKing broadcast on two occasions
during the year. On Empire Day, at a time
when the fate of the B.E.F. in France and
Belgium was still in doubt, he spoke grave
words of encouragement to the people in
the British Commonwealth, The institution
of the ““ George Cross’ and the ‘ George
Medal” was the occasion of the King’s
second broadcast on September 23rd. In
the course of it the sirens were heard
sounding the * raiders passed.”

The Queen broadcast on April 13th, on
the occasion of the eighty-fifth anniversary
of the founding of the Y.W.C.A, On
June 14th, the day that Paris fell, Her
Majesty broadcast in French to the women
of France, conveying the sympathy and
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admiration of the women of this country.
The most memorable day in the year’s
broadcasts to children was on Sunday,

"QOctober 13th, when Princess Elizabeth

broadcast a message in the Children’s Hour
to the children of the Empire. Princess
Margaret, who was standing at her sister’s
side, also made her maiden speech over

the air by bidding their listeners * Good-

night.”

Programme for the Forces

One of the B.B.C.'s earliest war-time
innovations was a special programme for the
Forces, and during the winter of 1939-40
it was the greatest boon to our men on the
Western Front. Since the Battle for Britain
began, its popularity is perhaps even

more epnhanced, and it is so much the
Services own programme that they them-
gelves often provide much of the material.

With all the rapid expansion in these other
directions, there has been no diminution
in the quality of Home Service programmes.
Listeners have been kept informed of the
march of events by experts who give the
background to the news and explain
the significance of moves in the domestic,
the diplomatic and the military spheres. For
instance, the Sunday-night postcripts by
J. B. Priestley and the War Commentaries
by Air-Marshal Sir Philip Joubert became
outstanding events.

This brief outline gives some idea of how
the B.B.C. did *‘ go to it "’ in 1940—a year
of abnormal and strenuous activities.

COMPETITION

RESULT

*How the War has Affected my Radio Hobby ™

PACE prevents us from publishing all
the winning essays in complete form,
so we are giving below extracts of

those whose writers have already been
awarded book prizes.

G. N. Green, of Ruislip, describes how
during his work of national importance,
radio helps him to secure a welcome break.
Hesays:‘“ Asan A.R.P. worker, I find very
little time for the practical side of wireless,
but I am able to devote morc time to the
reading and studying of technical matters.
When my duties at my A.R.P. post allow,
I read Practicar, WIreLEss and I am
pleased to note that my colleagues are also
becoming more and more interested in
wireless since they have had the oppor-
tunity of reading my copy of PRACTICAL
WIRELESS.

* For my part, I am very interested in
short-waves and I intend to try out a
number of cirvcuits, selected from back
numbers of Pracricar. WIRELESS, when
we have won this war. I have read about
and enjoyved making scores of sets from the
time when your journal first appeared.
I have been interested in wireless since the
age of eighteen years, and I am now forty-
one years. Am I tired of it ? Indeed not;
in fact, I am more interested and am look-
ing forward to the days of peace when I
shall be able to return to my wireless den
again and carr,\; on :‘ith the good work.”

#

A Scottish reader, Arthur McCaig, of
Drymen, uses a theme which applies, we
imagine, to many constructors. -

‘“ War has had a curious effect on my
radio hobby, as it was about the time when
the last one ended that a friend and I
built a set which brought us nothing more
than Morse and a lot of trouble. However,
we were keen, 80 at a later date we built
a set which brought in 2L0, and Rugby.
Like many other enthusiasts, my interest
waned with the passage of time, chiefly
on account of the mystery with which radio
was swirounded by early journals. The
advent of Practicat WIRELESS renewed
my zeal and, by a combination of circum-
stances, my hobby again occupies much of
my time and thought. Recently, we had
electricity installed in the home, so straight
away I built an A.C. trickle-charger from a
design in Practicar WireLkss of March,
1936. With an eliminator already at hand,
I now have the nearest thing to the all-
mains which is to be :ny fllture set.”’

*

An entry from a reader in the R.A.F.,
A. F. Light (L.A.C.), N. Wales, describes
the thrill he is anticipating. He explains:
“In an old copy of PracticaL WIRELESS I
came across a suggested circuit using a pair

of Lissen four-range coils. Theideaappealed
to me as being sound, and I assembled,
rather roughly I must admit, the circuit
just to sec if my estimation was correct.
Well, the results obtained—on all four wave-
bands—surprised both myself and my
friends, and the only fault I had to find was
connected with the type of slow-motion
dial I used. I managed, however, to obtain
a pair of G.E.C. slow-motion variable con-
densers and get about assembling and wiring
the sct as my main receiver. War broke
out. I was robbed of the thrill of testing
my new set, but I now picture it already
waiting for me to put it through its paces
when my leave comes. I have fancied several
circuits which you have published, and 1
am keeping them together, with all the
notes and information you have given,
ready for use at a later date, but if the set,
I have gives me the results I expect, I
wonder whether I shall leave it alone or
shall T sec and build something which
you might have or will publish that will
offer even greater appeal to me.”

* * *

H. T. Betteridge, now serving with the
R.A., strikes a most interesting note. *‘ The
war has given me radio as 4 hobby. Since
as a schoolboy I played with crystal
sets my career and outdoor interests have
prevented radio from attracting my atten-
tion. The war placed me in a wireless branch
of the services and from Ohm’s Law I have
progressed to quite advanced technical
literature. Now, from being part of my
duty, it has become the absorbing interest
of my spare time. 1 have joined the
R.S.G.B.,, and am a regular reader of
Pracricar,. WIRELESS, which whets my
appetite for the practical side of the sub-
ject. But up to the present my interest
has, perforce, been theoretical; lack of
facilities for construction have so far
prevented me from building the short-wave
portable equipment on which I have set
my heart.

‘* After the war I hope to be able to build
myself a set that will give me world-wide
reception on all wavelengths from 10 to

600 metres.”
#* * »

“The Birth of a Business ”” would be a
2ood sub-title for the entry received from
Lawrence McGee, of Bristol.

‘ When war commenced, I was a relay
station operator, but later I obtained a
vosition as a radio service engincer. Un-
fortunately, the firm had to close down owing
to the shortage of trained men. My friend
and I were devoting our spare time to
experimental work and, ocecasionally, to a

cortain amount of radio servicing, but as

time went on we found that we had more
work than we could cope with. The in-
crease demanded more space and better
facilities, so we decided to rent a roomy
workshop which we happened to know was
vacant. We carried out all the work,
black-out fittings, construction of benches
and shelves, etc., ourselves, and recently
we have been able to add a writing-desk and
lino for the floor. After the war, we have
decided to build a transmitter in our work-
shop, and to construct a receiver-amplifier
of the rack type which we have designed.”
* * *

Another reader in the R.A.F. explains
how the training he has received since
being in uniform has opened up fresh
ground for him ; his name is W. E. Austin,
Brightlingsea.

‘“ Before the war I was an ardent short-
wave cnthusiast, spending most of my
leisure hours experimenting and listening.
Now that we are at war, those pleasures
have been denied me, to some extent.

“T am now nearing the completion of
my course, which I have found extremely
interesting and instructive. Before I joined
up, my listening was restricted to radio
telephony, as I had no knowledge of Morse.
But now that I am able to operate with
Morse I realise how much I have missed in
the past. After the war, I am hoping to
obtain a transmitting licence and join the
grand band of British ‘hams’ in their
experiments. With the help of Practicarn
WirELESS, I hope to design and build my
own apparatus, such as transmitters,
receivers and the other gear necessary for
an amateur station.”

* * .

G. R. Neville, of Greenwich, looks ahead,
and seeks respite and enjoyment in antici-
pation of what the future holds for the radic
enthusiasts.

‘“ My radio activities have been somewhat
curtailed by the war, but I still follow with
keen interest, through the medium of
Pracrrcar, WIRELESS, a hobby that has
been mine since the days of erystal and
reflex circuits. The monthly appearance of
Pracrica. WIRELESS is certainly well
worth waiting for ; arealachievement when
one appreciates the difficulties of produc-
tion. Until quite recently, I have been
carrying out some very interesting experi-
mental work connected with L.F. ampli-
fiers for record reproductien. An occasional
spot of DX listening on the short-waves
is, I find, a very good tonic.

* What" shall T build after the war?
Shall we find any big developments, when
once again we are able to spare more time
for our radio activities ? Also, what will
the manufacturers offer us? What an
opportunity there should be for manu-
facturers to change over from war work
to that of producing good components
for constructors.”
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ON YOU/F&‘\X/

The B.B.C. Accent

AT a welter, what 'a miasma of

correspondence has ‘descended on
me over my comments on the B.B.C.
accent. Playful letters, satirical letters.
letters interlarded with sophistry, letters
containing the rapier thrust of acrimony,
letters agreeing with me, letters pointing the
minatory finger, threatening letters and,
of course, the inevitable batch of anony-
mous letters, which have found one of the
two places reserved for anonymous letters
—musually the wastepaper basket !

But Iseethat I am not alone in criticising,
however mildly, the B.B.C. for daring to
take upon itself the role of national lexico-
grapher and flaunting such authorities as
the Oxford dictionary. Here is one gem
from the Daily Mail: °The B.B.C. are
certainly carrying on a wonderful job;
the pronunciation of the announcers is
perfect.”’ I presume here that the critic
is referring to accent rather than to pro-
nunciation. However, this quotation is
from a letter sent by a lady.

A fair young lady at Cleadon resides.

After hearing them speak the lady decides

Thatit's just perfect English the way they announce,

Quite free from all swank or suggestion of hounce.

Having p\lb]lbly stated she thinks them just fine,

Perhaps she’ 4 hoping they’}] call round and sec “her

some time !

This is a comment by Torch. However,
interwoven with the question of B.B.C.
accent is that of the Northern accent, which
I gently jibed last month, and Torch
further comments thus:

What ails thee, Thermion, owd bird ?

As tha duzzent like Lankyshire foak,

Nor Yorkshire, noather, it seems,

An’t way as eaur English is spoke.

We'n allus thought well o’ thee,
Us radio fans in’t North,
An’ we buy thi yellow-b: backed un,
Cos we know it’s good money’s worth.

So theau shouldn't torn ageanst us
Cos we dorned speak same as thee :

We're beaund to tell thi summat,
An’ we hoap as tha'll agree.

We know as there’s gradely foak in’t North,
Ay, an’ manny a lot in’t South n

But tha canna judge oather ,on ’em
By t’speech as cooms eaut o’ their mouth.

It's their deeds ag counts, an’ they're Britons aw.
An’ together they stand in’t breach,

An’ they won't ferget as they're brothers
1n spite o’ thmr dlﬂcrent <peech

Well, we dunnot bcnr thee no maiice, owd lad.
Or we'd tell thee so to thi faace:

An’ we still think eaur Thermion’s a gradely chap.
If eaur, dialect’s a bit caut o’ plaace!

A Critic from Dorking

HAVE received a number of postcards

from W. R. C., of Dorking, who always
omits to include his address. This critic
sends suggestions for articles he would
like to see in this journal. Had he included
his address I should have been able to
indicate to him that all of his suggestions
have formed the subject of articles in
previous issues. One of his suggestions was
that we should tell him how to make a
series aerial condenser!

The Purchase Tax and Repairs
IS Majesty’s Customs and Ixcise
Department have removed the
wrinkles from the brows of many dcalers on
the question of Purchase Tax and repair
work. Manufacturc of wireless apparatus

By Thermion

is defined as making goods or performing
any process in the course of making goods.
1t does not cover repairing or reconditioning
an article, provided that the operations
performed are not so extensive as to involve
the making of what is virtually a fresh
article. Therefore, liability to register as a
manufacturer does not arise from recon-
ditioning and repair work. Liability to
register as a wholesaler may occur it the
reconditioned or repaired goods, being the
property of the repairers, are intended for
resale to retailers, but not if intended for
resale to consumers. Sales by registered
persons are not exempt from tax on the
ground that the goods are second-hand or
reconditioned, but no tax is chargeable on
sales of such goods where transactions are
between retailers and their customers, and
the same applics if a registered firm is deal-
ing with the goods in its capacity as a
retailer.

A.G.M. of the R.M.A.

T the annual general meeting of the
R.M.A,, the following firms were
elected to the council : Messrs. Belling and
Lee, Plessey, Bulgin, Westinghouse, Bush
%(;zsor, G.12.C., Marconi, Murphy. Pye,’
ra.

That Intransitive Verb

HAVE received an interesting letter from
G. W. 8., of Ickenham, and thxq is what
he says :
“8Since the ineeption of PRACTICAL WIRFLESS,
I have seldom, if ever, failed to gain much pleasure
in the perusal of ‘On Your Wavelength,” and in
reflecting on the forceful personality so well expressed
in thosc gems of satire which sparkle among the more
general items of topical interest for the radio fan.
“My December issue of PRACTICAL WIRELESR
reached wne. unfortunately, rather late, the delay
being doubtless due to the exigencies of the transport
system in the Christmas rush. Picture my delight on
turning to page seventy-nine to read, in paragraph
one, another of those satirical cameo eriticisms of the

Our Roll of aDevit

Our Readers on Aclive Service—Twelfth List.

E. Thomas (Pte.),

Chepstow.
A. Warnper (Signalman),

Home Forces.
J. N. Harris (Driver, R.A. S. C.),
Home Force:.
J. C. Holland (Sub.’Lt.,R.N.),
Clo G.P.O.

R. M. Nielson (Sgt.),
Shetlands,
F. G. Stanley (Ple ),
— Doughty (Armourer L/Cpl., R. %ho .C.),

eshire.
G. R. Hughes (Sgt. R.AM.C)),
eommster.

B.B.C.—this time with our old friend *Thermion’
in a new role—that of ‘grammatic’ critic to the
announcing fraternity. A fair damsel, it is, who wilts
under his w1thermc, fire, and I am here, in wrmng, to
temper justice with mercy for the vietim.

“ Now, 1 wholeheartedly agree, Thermion, that the
unique pmxtlon of the B.B.C. announcers nécessitates
that their grammar should, at all times, be exemplary.
But I am going to submit that, though the examp]e
instanced in this particular mdlctment viz.: ‘T will
play you “So and So”’ is mcorrect when judged
by rigid grammatical standards, it conforms vAth
conventional expressions of the type:

“1 will pay you two shillings

or I will send you PRACTICAL WIRELESS

or I will buy you a fur coat.

““As a parallel to your introductory comments it
may be argued : One ‘does not pay you, nor does onc
send you. nmther does one buy you. Construed accord-
ing to strict laws of grammar, the foregoing should,
of course, read, respectively :

“ 1 will pay to you the sum of two shillings,

1 will send to you the publication PRACTICAY
WIRELESS,
I will buy for you a fur coat.

“ Moreover, Thermion, I cannot agree that the
verh ‘ to play,” even though used in the speﬂﬁed sensc,
is intransitive.

‘“My own conclusion on the incident is that the
good lady in question allowed hetself to lapse into
loose or conventional grammar, which, I hope you
will agree. is not guitr the same as committing o
grammahm] crror. So much for B.B.C. grammar.
May the day soon dawn when those evil things we fight
against are utterly and completely destroyed, and we
can look forward to anera full of promise of discoveries
and developments in our own particular branch of
seience. Then, also, we shall see our desires realised
in the fulflment of your promise that PRACTICAL
WIRELESS will revert to weekly publication, with our
old friend, to whom I have the honour of addressing
this note, sporting his inimitable style in *On Your
Wavelength.” ™

Flying Without Wings

AGIC lanterns and darkened rooms

are used for the ground training of

R.A.F. bomber crews in the * Cubicle
Trainer.”’

The screen is hung on one side of a large
room. On the opposite side stands a row
of half-a-dozen glass-fronted cubicles—
hence the name. Each cubicle contains a
pilot. a navigator, and a wireless operator.
Outside the cubicle sits the instructor, who
is in touch with the half-dozen crews by
wireless only. By sending them on a
“flight ”’ to, say, Milan, he gives them an
exercise in navigation. Every few minutes
a slide of an aerial photograph showing
landmarks over which they would pass if
in actual flight is thrown upon the screen.
They see the slide through the glass front
of their cubicles.

Before entering the cubicles the crews
are ‘‘ briefed,”’ just as bombing crews are
““ briefed ’ at an operational station before
going on a real raid. They are given their
objective, and the instructor decides the
route which they are to follow. From the
moment of ‘‘taking off >’ the navigators
begin to plot their course on a chart.

Not all the pictures on the slides are easily
recognised, and the crews would soon be
“lost " if the wireless operator were not
there to pick up a bearing from the
‘“ground ’—that is, from the instructor
outside. Sometimes slides of towns or
Jandmarks which are just off the route are
deliberately shown. If the navigator
recognises them he will know from his maps
just how far he has been carried by wind
drift from his correet course. If he fails to
recognise them he will again need the
wireless operator to get a ““ fix”’ from the
“ground”” and to establish his position.
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The History of the
Radio Valve : 1900-1916

Dr. de Forest Reviews His Farly Adventures During His
Development of the Vacuum Valve

HE evolution of the radic or
“audion’’ valve as it was known,
is a very interesting story, and one

that is not at all well known. Most radio
men assume that it was accomplished
through a fling of inspiration. But this
is not true. It came about through hard
work.

Just over forty years ago, I entered
into the development of wireless telegraphy,
and knowing at that time what Marconi
had been using,there were many unnecessary
complications. I didn’t have a clue, but
I went to the library in Chicago at night,
and finally came across an observation
which a German physicist had recorded,
and that gave me an idea of what could
be developed into a wireless detector.
I worked in my room at night and spent
my days in the Western Electric Telephone
laboratory. In my room was a little spark
coil with which I generated my electric
waves. One night, when I made this coil
spark, I noticed the light of the Welsbach
gas burner on the wall dimmed very
. perceptibly. It occurred to me that the
electric waves were acting upon the
incandescent gases surrounding the gas
mantle.

Gas Detector

In 1903, I had a chance to get into
laboratory work and investigate the gas
detector, as I called it. I used the Bunsem
burner in these experiments, and proved
that heated gases were actually responsive
to electric waves.

By 1905 1 had advanced to the point
where I was using a carbon filament to
heat the atienuated gases in a glass tube.
In connection with this bulb, I used, as I
had always used in my gas-flame experi-
ments, a telephone receiver with an H.T.
battery connected between the plate and
the filament in the bulb. The device was
not a rectifier, but a genuine relay detector
whereby the electric waves produced
marked changes in the battery current
which was flowing through the tube.

The Third Electrode

Tn 1906 I removed the antenna connection
from the plate electrode and connected it
to a simple piece of tinfoil wrapped around
the cylindrical tube. This proved to be a
great improvement over my preceding
arrangement. I next placed this controlled
electrode within the tube in the form of
another plate on the opposite side of the
filament from the first plate. This third
electrode within the tube was a marked
improvement, and I decided that I could
still further improve the device if I worked
it between the filament and the anode
electrode.

At this time I had in mind a telephone
repeater, or relay, and took out a broad
patent on the three-electrode valve thus
used. In addition to the filament battery,
and the plate or ILT. battery, I used a
G.B. battery in series with the controlled
electrode. My patent was that I used
this battery to bias ‘‘negatively” the

controlled electrode, but 1 did not elaim
this arrangement in my patent. As the
result of this omission on the part of my
patent attorney, Mr. Lowenstein later
secured a patent on the negative grid-bias
which for years was a controlling patent in
radio litigation. The negatively-charged
controlled electrode was of much more
value when audion was used as a telephone
relay, than as a wireless detector. From

Dr. Lee de Forest,

my earliest experiments I continued to
use a blocking condenser in a series within
the controlled electrode.

Although my first valves were low
vacuum, they were nevertheless quite
gaseous, and permitted me to use only
22 volts on the plate. Gradually I began
to cxhaust my valve to a higher vacuum,
so that I could apply higher potentials to
the plate, thereby increasing the power
which could be used.

In 1908 I clianged from the cylindrical
to the spherical type of tube. In 1907/8
I began to usc.two filaments in parallel.
One of these was a spare. The free end
of the filament was brought out of the
bulb, and when the first filament burned
out the sccond one could be used simply
by winding a spare wire around the base
of the bulb. In 1906 the name *‘ Audion*’
was applied to the device by my assistant,
Mr. Babeock.

“ Double Audions”

In 1909, in order to increase the con-
ductivity of the valve and to enable the
use of larger cnergy, we used two plates
and two grids, wusually connected in
parallel. We cailed these ‘“double
audions,” and sold them at a higher price
than those using the single plate and g¢rid.

In 1909 1 first used the grid-leak, for
when I began to get a really high vacuum
I found that the audion would block,
provided that a good condenser was vsed
in the grid conncction. To avoid this, I
used a high-resistance grid-leak. Our
panels were of hard rubber in those days,

" filament.
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and my first grid leak was simply a pencil
mark in the panel connecting the grid
and filament binding posts. With ' this
device, the *“ audion ”’ became very popular
in 1909.

A Two-valve Amplifier

In 1911 I moved to San Francisco as
Research Engineer for the Federal Tele-
phone Company. In 1912 that Company
was establishing long-distance telephone
calls from San Francisco to Honolulu. They
used a buzzer and tickler system, but it
was not very sensitive. They could barely
read the messages from Honolulu, so they
asked me what I could do in the developing
of an amplifier. I again went to work on my
baby. From New York I got a supply of
‘“audions.” I now got the amplifier to
work without much difficulty, first singly,
and then two audions in cascade. The
greatest voltage I could use was 50 to 60
volts because the vacuum was not suffi-
ciently high at that time. So I took all of
the valves to San Francisco to a maker of
X-ray tubes. He re-tubulated them and
got a much higher vacuum. I could then
easily use 200 volts of H.T. battery. I
always used individual H.T. batteries, one
for each amplifier stage. As a result of
those experiments, I developed the cascade
amplifier into what later became an in-
valuable device. On one occasion, after
breaking my last but one goed ‘¢ audion,”’
I tried to make one andion do the work of
two, feeding the output energy back into
the grid circuit. This set up a terrific howl
in my headphones. That was the first feed-
back circuit in radio history. At that time,
instead of using the transformer, I tried the
auto-transformer, or choke-coil, and found

- that I could couple the second audion with

the first in that manner.

Tungsten Filament :
In 1913 I got back to my own laborato:
in New York. One of the first improve-
ments thereafter was made by Dr. Hudson.
He experimented with the tungsten
filament, wrapped a fine tantalum wire
around the tungsten, and found it increased
emission ; called it the ‘“ Hudson X*
The ‘‘ hams®’ clamoured for
these audions. In the same year, in my
own laboratory, I began to develop the
feed-back circuit for use both as a receiver
and as a transmitter. I also began to make
these valves in my own plant, but I en-
countered plenty of trouble in mastering

this complex art in those early days.

Transmitter Valves

The next step was towards the type of
transmitter valves we see to-day. About
that time, in 1915, the Westeyrn Electric
Company adopted the same design for their
transmitter valves. The chief difference
was that they used oxide-coated filaments.
The Western Electric Company erected a
transmitter in connection with the first
Naval wireless station at Washington, and
were soon able to telephone the Eiffel
Tower, in Paris. From that point progress
in valve construction became a matter of
enginecering design, The entry of America
in ‘the World War increased the demand
for enormous quantities of these valves,
and during this time the General Electric
Company, as well as Westinghouse, began
to make them.

The history of the radio valve for the last
twenty-four years is too well known to hear
repetition.—Radio News.

Everyman’s Wireless Book

5/-, or by post 5/6 from George Newnes, Ltd.
Tower House, Southampton St- London, W.C.2,
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Modern Factory- Production Methods—6

Factory Inspection Technique is Explained in This

T could well be imagined that the start
of full production would mean the end
to all the worries of the many engineers

who, as we have seen, have been so deeply
immersed in their work of getting the new
receiver on to the assembly line. This,
however, is not so, and the real troubles
only commence when the assembly line
has got into full swing. Any hitch that
slows down production at this critical
stage will entail a definite, and perhaps
serious, monetary loss on the production,
and as an insurance against these losses
factory managements will not hesitate to
maintain a large staff of experienced

inspectors.
Readers will realise the importance
attached to inspection by the many

vacancies which may be seen for experienced
inspectors in the employvment columns of
newspapers and journals, and at the
present time the factories and the Services
cannot obtain cnough qualified men for
their needs. It has been the writer's
endeavour throughout this series of articles
to impress upon the readex the reason
behind many of the rather misunderstood
features of modern factory production
methods.

Readers who aspire to senior jobs in large
factories, but whose horizon has been
bounded by the four walls of a small
service workshop will be completely * at
sea”” when applying for such situations,
unless they have an underlying knowledge
of factory procedure, cspecially inspecting.

To be an inspector who cannot only
criticise the material or article he is
examining, but who can also appreciate
why it is not up to the standard he demands,
a thorough insight into factory methods as
outlined in this series is essential. It is,
of course, no good demanding a standard
of such excellence that only hand-made
articles produced in single units at high
cost can satisfy the quality desired, when
the job has evidently been given over to
mass production because of the factory's
ability to produce a large quantity of an
article in a short time at a low cost, and to
a fair standard.

Inspection Points

However, we have already dealt with this
question, and will proceed to investigate
the whole matter of inspection as it affects
the large factory. The importance of
inspection will be better appreciated from
the following list of inspection points in a
large manufacturing concern.

(1) At the goods inwards department an
inspection will take place of all component
parts or material being delivered to the
factory to see that they comply with the
specification laid down by the purchasing
department, who have, of course, prepared
their specification from the designer’s
instructions. In many cases the goods
inwards department will forward the
material and components to the various
stores allocated to receive them, and these
stores carry out the actual inspection.

(2) The assembly floor will inspect the
material they draw from the main stores
into their own smaller stores from which
the assembly line is fed.

(3) Any sub-assemblies, as described in
the fourth article in this series, made up
from parts drawn from the assembly floor
stores will be passed to the inspector before

they are handed on to the girls on the
actual assembly line for incorporation into
the receiver chassis.

(4) There will be various stages of
inspection along the assembly line to cover
those operations or assemblies which
cannot be properly examined at the end
of the assembly line.

(5) The chassis will be inspected as it
comes from the assembly line for wiring
and mechanical faults so that the chassis
is a perfect working unit before it is handed
over to the operator who puts it into its
cabinet.

(6) The cabinet will be inspected before
it Is accepted by the assembly floor.

(7) The complete receiver will be finally
inspected immediately prior to packing.
and after it has had its final performance
test to see that there are no faults such as
knobs scraping on the front of the cabinet,
scratches on the woodwork, omission of
instruction leaflets, ete.

Article. By "SERVICE"

condenser drives, soldered joints, etc., a
square for cabinet inspection, and so on.

Very small items, such as pick-up coils,
cannot be stamped in this way, and often
a spot of paint is used to indicate the
inspection stage, the colour heing used to
identifv the operator concerned.

Final tests on a complete model imme-
diately before packing for transit are
generally recorded by the tester putting
his stamp on a label which is tied to the
receiver or inserted into the instruetion
book. If any complaint is made when the
set is delivered the label should be sent back
to the factory to enable investigations to
be made.

Cross-checks .

Many rcaders of PracTicAL WIRELESS
who have in the past been service engi-
neers, working more or less on their own,
may find themselves in jobs in mass-produc-
tion factories where the above-mentioned

R SR SO SRS o S R MO ...
'S P

% ¥

Checks and tests at all stages of production are essential*for a steady output.

equipment such as is being used by this engineer

Identification Methods

With all the above inspection stages to
be maintained at a high standard it will
be appreciated that an important item in
factory production is the identity of work
done, with the inspectors doing it. Every
component, chassis and complete receiver
that has been examined must bear a stamp
or label indicating that the unit has been
through the inspection stage, and that
so-and-so inspector passed it. The in-
dication may take the form of a rubber
stamp which leaves an impression on the
unit which may .be readily distinguished
at a later date. Often a circle with a
number inside is used, the number being
registered as referring to a partiuclar
operator. Various shapes of stamps may
be used to indicate different operations.
A circle may mean performance test, a
triangle the mechanical examination of

Modern test
in the works of A. C. Cossor, Lid., speeds up
fault diagnosis.

cheeks and cross-checks are in operation.
They must not take these precautions in
the wrong spirit, and think that they are
being constantly spicd upon; the system
is as much for their benefit as for the
factory authorities. It safeguards the
conscientious worker against the slacker,
so that instead of a whole group of opera-
tives being condemned as inefficient because
of the large percentage of rejects in their
production, the actual operatives responsible
can be identified and suitable action taken.

By “.suitable action ” it does not always
mean the dismissal of the employee. It
may bhe found that it is impossible to carry
out an inspection as thoroughly as it would
be desirable. Certain parts of the com-
ponent or chassis may be inaccessible or
invisible to visual inspection while electrical
tests give an O.K. result.

For example, an inspector may pass a
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chassis as being up to standard with
regard to sensitivity after trimming, and
put his stamp on the chassis after it has
passed through the test gear satisfactorily.
If, however, after a lapse of a day or two,
while the chassis is proceeding through
the stages of mechanical inspection, fitting
to the cabinet, and final check, it is found
to be down on general performance it is
no good suspecting the sensitivity inspector
of careless work before looking into other
things. It may be found upon investigation
that the type of trimmers used in the
receiver shift under the rather rough
treatment they go through on a factory
floor. Although correctly set by the
operators ganging the receiver and passed
by the inspector, who may have handled
the chassis immediately afterwards, before
it received any rough treatment, the
trimmers may shift during subsequent
stages and so cause the receiver to be
rejected at the final test.

It will be seen, therefore, that a good
inspector must stick up for himself if
he feels confident that he can do the
inspection expected of him no matter
what may be the opinion of the designer
or production engineer on the subject.
That is why in a large factory the inspectors
are controlled entirely by a management
presided over by the chief inspector, to
whom they are responsible, and to no one
else. Although working on a production
floor they do not come under the authority
of the men in charge of the production,
whose main object, naturally, is to deliver
from the floor as many receivers or compo-
nents as possible, If this were not so,
impartial criticism and investigations
would be difficult to maintain, and the
quality of the product would certainly
deteriorate.

Meeting of Inspectors

It is usual to hold a meeting of inspectors
periodically—say, once a week—where
complaints, suggestions, etc., can be talked
over. By means of the rubber stamp
impressions on the chassis or labels, any
complaints can be brought to the attention
of the inspector concerned, and he can
give his reasons as to how the fault com-
plained of slipped past him. As previously
stated, a good chairman—generally the
chief inspector—of the meeting will always
maintain an open mind about the complaint
and will not assume carelessness on the
part of the inspector until he has heard
the latter’s explanation. It may be quite a
good one, revealing that the method of
inspection is faulty rather than its execu-
tion.

For example, an inspector of wiring
connections, joints, etc., may have been
unable to examine certain inaccessible
joints by pulling them with pliers and had
depended upon a visual inspection of the
connections so as not to hold up urgent
orders. Failure of some of the joints
having brought this to light, the chief
inspector would arrange to have these
particular joints inspected at some earlier
stage along the assembly line.

Another cause for failure of inspected
items may be due to ignorance or misunder-
standing on the part of the operative.
A case in point concerned the breakdown
of a small stand-off insulator made to a
new design.

A test gear was designed to apply
1,000 v. between the extremities of the
insulator, and a girl shown how to place
the component on two clips, press a button,
and to reject any that caused a red lamp
to light up. She was told that the test
took 15 seconds. After a short while
“he assembly line inspectors reported that
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some of these insulators were breaking
down, and upon investigation it was found
that the girl was being paid piece-rates,
and was therefore doing the test as quickly
as possible, taking only three or four
seeconds per item. Her explanation was
that she thought the time of 15 seconds
mentioned to her meant an average worker’s
_time to do the job, but by working fast
she thought she was benefiting all con-
cerned by considerably reducing that
time.

The cure was to pay her at a flat rate,
and to put a delay action on the switch so
that it remained closed for 15 seconds.

Types of Faults

An essential part of the inspection
department’s routine is to compile statistics
giving details of the types of faults for
which the instruments or components have
been rejected, and giving these figures as a
percentage of the work done.

For example, if a certain group of
operators inspecting volume controls had
100 pass through their hands they may
reject one for rough track, one for
bad contact and four because they were
broken. These figures not only show the
type of faults occuring but also which is the
more gerious, so that the matter may be
taken up with the supplier or maker.

The most serious fault—breakages—may
be found to be due to rough handling
between departments, and a better way of
carrying the components or packing them
would overcome the trouble.

In large factories everything of this
nature must be reported upon, and copies
of the report issued to the other depart-
ments.

Chassis which are rejected by the
inspectors will either go through the
agsembly line again, or will be handed
over to a separate group of expert fault-
finders, depending upon the reason for the
rejection of the chassis.

If the inspection had rejected the chassis
in the early part of the assembly line it is
probable that the chassis will be put back
at the beginning of the line to be picked
up by the operator responsible for the fault
to go over the work again. If, on the other
hand, the chassis failed to pass its final
test it will be handed to the fault-finders for
examination.
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Test Equipment
These men know the whole assembly of
the chassis from A to Z. and soon acquire
ability to drop on to the cause of any
particular fault for which the chassis was
rejected. They are supplied with good test
equipment, because it is essential that they
clear the fault as quickly as possible. Often,
they will work with cathode-ray oscillo-
graphs it some particular form of distortion
is causing trouble. By injecting a pure sine-
wave signal from an audio-frequency
oscillator into the chassis and examining
the wave-form at each stage by means of an
oscillograph the part of the circuit where
the distortion is produced is soon located.

Some firms employ only a few skilled men
to find the faults, and to mark on special
labels the reason; for example, *‘ faulty
oscillator coil assembly—replace.” The
chassis is then passed over to cheap labour
for the component to be changed, and for the
complete chassis to be taken back to the
test gear for approval.

Other manufacturers prefer to have
repairs carried out by the fault-finders them-
selves. 1t just depends upon the output
expected from the floor, and how finely
costs have been cut.

Service Liaison

With regard to any faults found during
production, it is important that a liaison
should exist between the inspection depart-
ment and the service department. It is
possible that a mistake may be made in a
batch of chassis which, through some
misunderstanding, is allowed to pass through
the inspectors and away into the packing
department before the fault is found.
Perhaps it is a type of fault which gives
rise to a whistle on & certain wavelength
due to instability, and the inspection had
not been instructed to try out the receiver
on that particular wavelength. A slight
modification such as the alteration in the
cai;%acity of the padding condensers, or a
different dressing of a part of the wiring
may effect a cure, and if the hint is passed
on to the service department the informa-
tion can be incorporated into a notice for
distribution to the company’s own service
engineers, and to their dealers. Thus,
directly a fault is met with in the field a
remedy may be applied.

RADIO CLUBS
& SOCIETIES

Club Reporis should not exceed 200 words in length
and should be received by the First Post on the third
M onday in each month for publication in the next issue.

YOUTH RADIO CLUB FORMED IN PRESTWICH
Organiser : R. Lawton, 10, Dalton Avenue, Thatch

leach Lane, Whitefleld, Near Manchester.
AN open meeting of this new elub was held at the Heys

School, Prestwich, on January 10th, for young

people between the ages of 14 and 20 interested in radio.
The purpose of this meeting was to find out if a radio
club for young people was wanted. The attendance
at the meeting, and the many suggestions made during
it, proved beyond doubt that a radio club was definitely
wanted, and it was decided there and then to appoint
the following youth officers to take over various
duties in the new club, as follows:

Secretary : Mr. Peter Dean, Prestwich.

Chairman : Mr. C. J. Holding, Prestwich.

Technical Adviser: Mr. A, Swire, Sedgley Park.

Technical Adviser : Mr. G. Kenny, Whitefleld.

Morse Instructor: Mr. A. D. Coates, Prestwich.

Mr. R. Lawton, Secretary of the North Manchester

Radio and Television Society, and organiser of the
club, willremain with the club to give lectures and talks,
etc., assist officers, and generally act as instructor.

1t was decided at the meeting that all the following
subjects be covered by the club: Learn to send and
receive Morse code, receiver construction (particularly
short-wave), theorv, receiver demonstrations. A

receiver is to be installed at the meeting room in order
t,h.-::;u sl()lort-wave listening can be carried out when
required.

From now until further notice all details concerning
the club can be obtained by calling or writing to
Mr. R. Lawton at the address given above. The or-
ganisation will work on the lines approved by the
Local Youth Movement Advisory Committee, and the
exact name of the club will be announced later.

ASHTON-UNDER-LYNE AND DISTRICT AMATEUR

RADIO SOCIETY
Headquarters : Beaconsfleld Club, Stalybridge Road,

Ashton-under-Lyne.
8ec. : K. Gooding (G3PM).

Meetings : Wednesdays and Fridays at 7.30 p.m.

WENTY members attended a special meeting

held early in the New Year, when it was unani-
mously resolved to carry on the society’s activities.
A new club-room (centrally heated) has been obtained
at the Beaconsfield Conservative Club, Stalybridge
Road, Ashton-under-Lyne, where both old and new
members will be welcomed.

Morse classes are in full swing, and a two-way contact
system employing a valve audio-oscillator and head-
phones is being used. The loud-speaker system installed
at the old club-room has been scrapped. The “ T. & R.
stations ”” are located at opposite ends of the room,
and it is hoped to install another 2-way system very
soon, Members are now busy converting the club
receiver from A.C. to D.C. working, and this matter
of mains is the only snag.

Messrs. W, P. Green and J. Cropper are arranging
to continue their series of lectures dealing with the
prineiples aml design of super-hets, and round-table
discussions are being fixed up.

G3NX, G30C¢, 2BBV, ard 2FO0S called in whern
over on leave recently, and letters from members
- snn}mvhere out of England,” were read at the last
meeting,
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Experimental Coil Tappings
SUALLY to effect the tapping of a
coil, a crocodile ¢lip is used in the
appropriate position on the coil windings.
I found that every time I removed and

2 1 E fo shape

il

T Tag secured
with nut
and bolt.
So/dered
Tapping

N

2 A uaseful
= method of
_ making ex-

perimental
coil tappings.

replaced this clip, the dial readings of the
tuning (and sometimes even the reaction)
condenser were altered, due either to the
position of the clip or the windings, which
may have been moved slightly when the
clip was replaced. In order to overcome
this difficulty, I altered the coil as shown in
the accompanying sketch. A piece of thin
brass strip is cut to a suitable gize and
fixed securely to the coil. The clip can then
be clipped to the tag without fear of
upsetting the capacity of the cireuit.—
A. D. Surrr (Kirkby-in-Ashfield).
A Multi-change Circuit
THE following is a novel circait I rigged
up for a young friend, in order to
study the effect of various circuit arrange-
ments in a crystal set. It would be equally
applicable to the H.F. stage of a receiver.
Three coils are used, the two left-hand
ones (in the circuit diagram) being on the
one former, and the right-hand one
separate. 'The left-hand one is 50 turns,
the centre 60 turns, and the right-hand one
150 turns—all on a 2in. former.

Plugs and sockets are used throughout.
The following are the circuits which can
be “ switched” on in a moment or two.
Stmply plug the first letter into the second.

1.—Straight circuit: M—F, 0—G,
N—M, Q—0, K—N, L—Q. .

2. Circuit with condenser in aerial lead :
M—K, L—F, N—L, 0—G, Q—

Practical

THAT DODGE OF YOURS!

Every ader of “ PRACTICAL WIRE-
LESS* have originated somelittle dodge
which d interest other readers. Why
not pasyif 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.”’ NOT enclose
Queries with your hints.

SPECIAL NOTICE

All hints must be accompanied by the
coupon cut from page iii of cover.

3.—Circuit with crystal tap: M—F,
0—G, N—H, Q—0, K—M, 1.—Q.

4.—Auto-cqupled circuit : M—E, N—F,
0—G, Q—0, K—N,

5.~~Inductively coupled circuit: M—C,
0—D, C—A, D—B, N—F, Q—G, K—N,
L—Q

6.—Aperiodic: M—C, 0—G, N-F,
D—O0, Q—P, K—N. L—Q.
7.—Wavetrap: M—F, 0—G, N-—M,
Q—0, K—N, L—Q, ¢(—A, D—B.
8.—Long wave: M—I, O0—J, N—M,
Q—0, K—N. L—Q.—Wx. Nmmoxs
(Belfast).
Home-Made Coil Formers
ECENTLY, T desired to wind two coils,
but as no tubes were available at the
time I utilised some small round cartons
Carton with Lid &
. Botrtom Removed

oo

i Shape of TaQ
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= ==

= = Bend Arms Here & Push
§ —g Through Slits Then Bend
= = Over to tasten
= — '
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% % Outward with Holes Through
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Siits 10 Take Arms
Utilising cardboard cartons Jor making coil formers.

which usuallylcontain pepper,

0.
M
’
4 c £ F

ete.

First, I selected two of
the required diameter and
thoroughly dried them in
the oven, and whilst still
hot, a coat of shellac was
applied, both ingide and out
to render them damp-proof.
For tags I cut some pieces
of light metal, in the shape
of a cross, as shown in the
sketch. Two ““ arms ” of the

O

A novel dodge for studying
the effects of various cir-
cuits for a crystal set.

b

cross are bent, and these are
pushed through slits cut in
the end of the tube, being
firmly bent over on the
inside to hold them in posi-
tion.
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The top or short arms of the tags are
then bent outward from the tube, and these
are used for anchoring the ends of the
windings, a small hole being made in
the cardboard beside each tag to enable
the wire to be threaded through.—J.
McLaveuariy (Londonderry).

A Vice-clamping Hint »

F the kitchen table is used as an oceca-

sional work-bench, and you wish to
use a small vice, here is an effective method
of fixing it to the table.

A piece of wood of suitable width and
thickness is cut to a length equal to the
width of the table, and clamps having holes
bored in them, as shown in the sketch, are
held in position one at each end of it by
means of wood screws. The vice is then
bolted to this piece of wood so that after
use the whole thing can be lifted off in one
piece and put away till again required for

use.

It will be found that as the clamps are
screwed to the piece of wood, the relatively
large surface of the latter bearing down on
the table top, ensures that the vice is held
immovably to the table without causing
any damage thereto.—JoaN H. Marr
(Glasgow, N.).

Kuchen Tadle With
Vice Clamped To It

Double Type
Clamp

B Heads of Bolts
sg Sunk nto Wood

Fitting a vice to a clamping-board for attachment
to a kitchen table.

THE PRACTICAL
WIRELESS

ENCYCLOPZEDIA
By F. J. Camm

Inhahetical

A compl guide, in order, to
the construction, operation, repair and
principles of every type of wireless receiver
Includes definitions explanations, formulae
and complete instructions on the making
and testing of various wireless components.

lllu;trut_ions include a complete series’ of
circuits for every type of modern receiver.

392 pages. Over 500 illustrations.

Of all Booksellers, T!6 net, or by post 8l- from Geor,
Newnes, Ltd. (Book Dept.), Tower House, Southamptdg:
Street, London, W.C.2.
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A NOVEL AUTOMATIC TUNING

UNIT

How an Ordinary Telephone Dial Can be
Utilised for the Purpose

USH-BUTTON and other methods of
automatic tuning have become very
popular of late, and nowadays there

are not many receivers on the British
market that do not employ one or other
of these devices.

The telephone dial lends itself very
readily to this type of tuning. both for its
simplicity of operation and easy adaptation
for remote control. In spite of this, it is
not widely used amongst home constructors,
owing apparently to their lack of knowledge
of the fundamental principles of the circuits
involved. This article is intended to fill
this gap, and once the elements of the
operation of the dial have been assimilated
the amateur will be able to adapt the
principles explained to his own particular
needs.

The Dial

The dial, and its accompanying mecha-
nism the uni-gelector. can be purchased for
a few shillings from advertisers in PRACTICAL
WIRELESS.

For those who have never handled a
telephone dial a brief description is here
given. From the front view we see a round
dial with ten finger holes in itlwhich are
numbered 1 to “0.” To dia a number
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twenty -five contacts 880" <
forming a quadruple i
arc; in addition there ¥

is a homing arc, the purpose ot which will
be made clear later. Five wipers are
mounted on a spindle so that when the
latter is turned, the wipers sweep over the
arc, the brushes connecting these wipers
being brought out to contacts at the top
of the uni-selector. An electro-magnet is
mounted so that when energised an arma-
ture is attracted to the poles, and in doing
so a pawl and ratchet arrangement pulls
the wipers round to the next contact.,
There are also a pair of spring contacts
fitted so that their contacts are broken

Fig. V (Left).—Circuit

diagram showing the con--

tact springs, and position
of uni-selector unit,

N Switch
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LS. for
Muting

Fig. 3 (Right). — Diagram of
connections used when restoring
the uni-selector to normal position.
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the finger is placed into the hole containing
the figure required and the dial is pulled
round to the stop, and then released ; the
dial automatically returns to its original
position, and in doing so sends out a number
of impulses corresponding to the figure
dialled. At the back, two sets of springs
. are fitted ; the pair on the top of the dial
are termed the ‘‘off-normal’ springs;
these springs have contacts fitted to them
which are closed as soon as the dial is
rotated ; (i.e., when the dial is off its
pormal position). On the right of the dial
will be found the impulse springs; with
these the contacts are normally closed,
but when the dial is rotated and then
released, they open and close as it returns
1o its *“home’’ position, the number of
makes and breaks depending on the
number dialled. The springs can be seen
in Fig. 1.

The Uni-selector

This has the appearance of a complicated
picce .of mechanism, but actually it is very
simple. First there are a number of banks
of contacts; in a small uni-selector, such as
is suitable for our purpose, there will be

when the armature operates ; these springs
are called the off-normal or interruptor
springs, and they are usually used in
conjunction with the homing arc.

The electro-magnet requires about 50
volts to operate.

Operation

Figs. 1 and 2 show the method of connect-
ing up the circuit so that the operation of
the dial will canse the contacts of the
uni-selector to be connected up to the
desired circuit. The main switch is
not absolutely necessary, as no current
is drawn except while the wipers are

Ot1-Normat Springs Electro-

Magnet

Impuise Sp rings

Dial
D—'h——‘;-]\‘

~ '/\ f)

K fﬁ:’lzing

Fig. 4.—Circuit diagram showing how one side

of the operating battery and remote dial circuils
are earthed.

P

rotating, but it is put in as an added
precaution to avoid wasting power when
not required.

Tig. 2 shows the method of connecting
the uni-selector contacts to a cireuit ; for
the purpose of simplicity, part of a receiver
is shown with one band-pass H.F. stage
and detector with pre-selector condensers,
each set of which is tuned to the required
station. Thisis a very well-known method,
so it will not be dealt with in detail here.

. It will be observed that the first set of
contacts are not used, as these form che
normal ‘“ home” position of the wipers;
nor are the second set used, for it will be
seen that as soon as the dial is off-normal
the selector will automatically step to this
contact. Assuming that 1 is dialled; on
rotation of the dial, the off-normal springs
are operated and the circuit is completed
from one side of the battery, through the
electro-magnet, then to the impulse springs,
vid the off-normal springs, and back to
the other side of the battery. When the
dial is released it returns to normal, and
the impulse springs will open once, then
close, thus the armature will restore, and
then operate again, and so the wipers
will move another step. Finally, when the
dial comes to rest, the off-normal springs
will open and the armature restores ; there-
fore, we get two impulses when one is
dialled, three when two is dialled and so
on. Contacts number 2 should therefore
be left free.

Let us now assume we require number 3
station. For the reasons explained above
it will be clear that this station will have to
be connected to contact number 5. The
brushes of the wipers should be earthed
(omitting, of course, the wiper on the
homing arc). Three is now dialled and
number 3 pre-selector condensers are
connected vidA the contact bank and the
wipers to earth, and so the station number 3
is obtained.

It will be noted that the off-normal
springs of the dial consist of two pairs,
and as only one pair is required for operating
the uni-selector, the other pair can be
made to mute the loudspeaker whilst
dialling a station. This will prevent the
sound of stations that are passed through
in the process of dialling being heard.
The muting can be done by short-circuiting
the loudspeaker direct, or by the employ-
ment of a relay.

Homing

When it is required to restore the uni-
sclector to its normal position, use is
made of the homing are. Fig. 3 shows the
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connections, The battery is taken to
onc side of the electro-magnet and then
to the interruptor (or off-normal) springs
on the uni-selector; the other side of the
springs are connected to the homing arc:
the homing wiper is then taken to the
homing press button (H), and so to the
other side of battery. When the button
“H” is pressed the circuit is made and
the armature operates; in doing so the
interruptor springs ave opened, and so
the circuit is broken and the armaturc
restores ; with the armature restored the
interruptor springs are closed and so the
circuit Is again made, once more the arma-
ture operates, and the interruptor springs
open. This series of cyeles will continue
until the homing wiper comes to the home
contact, which should be left free, and
rotation thercfore ceases. The restoration
takes hardly one second.

It should be noted that when a number
has been dialled the homing button must
be pressed to restore the circuit, before
dialling another number.

Numbering Scheme

The numbers to be dialled for different
stations is largely a matter for personal
choice, but here follows a practical scheme

PRACTICAL WIRELESS
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with the rcasons for adopting it. Firstly
we can have the numbers 1 to 9 thus:

No ‘ontact. No. Contact.
1........ 3 6.... 8
2 4 b (N 9
K A 5 I I 10
4.ooinnnn. G 9, ..., 11
.00 7

We have now nine stations, and to get a
tenth we can dial 0 or 10. If 10 is dialled
the wipers will move to the 13 contact but
a burst of music will be heard on the
loudspeaker as soon as the dial comes to

rest after dialling 1, and before the dial

is rotated for the next figure. If it is
desired to avoid this a separate muting
button for the loudspeaker could be
employed ; or a better way would be to use
a slow-release relay that is operated by the
dial’s off-normal springs. The numbering
now proceeds 10, 20 and so on to 00. This
brings us to the 22nd contact. Now there
is 100, 200, 300 left. This brings us to
contact 25. We could now use the second
contact by dialling 500, which takes the
wipers all round the uni-selector, and back
to the second contact.

By using the above scheme a maximum

of 24 circuits is obtained. If all these are
not required it can be arranged to avoid

~unwanted bursts of music coming through

without having a separate muting circuit.
That method 1s to leave the “ 0’ contact
free (i.c.. contact 12). The numbering
then proceeds 01—02 and so on to 09,
The next contact (00) is left free, and then
we have 001, 002, etc.

The uni-selector should be mounted in
the receiver itself but the dial and homing
button could be placed at any distance
away. Moreover. wherever there is an
extension loudspeaker, a dial could be
fitted in conjunction with it—a novel yet
simple method of remote control.

Another point worth mentioning is that
to avoid a multiplicity of leads, one side
of the operating battery could be earthed
and the remote dial circuits completed
through carth. Fig. 4 shows how this
can be donc.

The scheme lends itself to infinite
variations for remote control work; for
instance, lights can be switched on and off
by dialling a number, but it must be
remembered that the uni-selector contacts
are not designed for very heavy currents,
and so relays should be employed to avoid
trouble from this source. )
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Fig. 1.—For a single tuned circuit receiver, this
coil gave very satisfactory selectivily.

OST constructors have spare coils
in their den, and now is the time
to make use of them in simple and

efficient receivers.

Tt so often happens that a coil which is
now termed obsolescent, because it is no
longer made or listed by the manufacturers,
is quite satisfactory for a * stand-by”
receiver or for use in the country where the
problem of selectivity is not so acute.
Generally speaking, the early types of air-
cored coil gave a better input to the de-
tector but suffered from poor selectivity.
With the present broadcasting arrange-
ments this fault does not become so serious
as in normal times, especially when the
coils are used in simple circuits of the det.
and L.F. type. Previous articles have given
the connection details of certain popular
carly products, therefore the information
given below relates to those not yet covered.

Colvern Coils

Type T.D. This particular coil was
widely used. It is of the screened air-core
type and provided with tapped coupling.
A typical circuit arrangement is shown in
Fig. 1. It is ideal for a simple det. L.F.
receiver or onc embodying a stage of
H.F. amplification. One outstanding

Now is the Time to Bring Back into

Service Those Coils in the Spares-

box, and so Reduce Demands on
Raw Materials

feature of the T.D., apart from its selectivity
and sensitivity, ig that it is not so susceptible
to medium-wave break-through when the
long waves are being received, as some of
similar construction.

Types T.G., S.C. and S.R.

These are of the larger diameter types,
embadving wave-change switch. The S.C.
model is suitable for tuned-grid coupling
or aevial eircuits, but no reaction coil is
fitted. It should be noted, however, that
a coupling condenser—suitable for the
windings—is embodied in the actual con-
struction.

The S.R. has a reaction winding. but no
coupling condenser. It is not really designed
for use in the aerial ecircuit, but it can be
used in such positions when a high degree
of selectivity iz not desired. Typical
circuits are shown in Fig. 2.

Types RM.1S, 28 and 38

These are dual-range aerial with variable

!

000! mid

v

Using Obsolescent Coils

Fig. 3.—An cfficient S.G. Three can be built

around these types.

coupling and wave-change switeh; dual-
range acrial with variable coupling, reaction
winding and wave-change switch ; and dual-
range H.F. coil with reaction winding
and wave-change switch respectively. The
connections are shown in Fig. 3.

As there appears to be quite a number
of six-pin coils still in cxistence, we will
conclude the Colvern group with the M.M.,
series, These were designed to cover 20 to
2,500 metres in four steps, the bands and
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=< Fig. 2 (left).—Thé Colvern T.G.S.C.

and T.G.S.R. are most suited to cir-

cuits with H.F. amplification.

— Fig 4 (right).—These are still very
useful for S.W. work.
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eotl numbers bomg M.M. 31, 20-40 metres,
M.M. 32, 40-85 mctres, M. M. 3, 200-600
motres and M.M. 3X, 830-2,500 metres.
The connections are shown in Fig. 4.

Lissen Coils

Types L.N. 5180 and 5314. These are of
the dual-range air-cored pattern, without
wave-change switch. L.N. 5180 differs from
the 5314 in one respect : it has a variable

PRACTICAL WIRELESS

switch so arranged that the aerial is tapped
into hoth medium and long-wave windings,
thus giving a good deg_rme of selectivity
on hoth bands. Two of them form an
efficient band-pass nnit, the coupling being
obtained by the special windings provided.

The grid coil L.N. 5372 forms an ideal

~eacrion -
Det anode
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6’—. “ 1
3.1 4
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L5180 2 LNS314
2
Fig. 5.—The connec.  sie0 5319 Fig. 11.—The connections

tions for the Lissen

coils L.N. 5180 and Fig. 6.—A suitable 3-valve circuit for the Lrssen

cotls shown on left.

L.N. 5314,

condenser—.0002  mfds.—built in and
arranged to act as an aerial series or coupling
condenser, thus allowing more ~control
over the scleetivity of the tuned circuit,
The two circuits are shown'in Fig. 5.
The coils are designed, primarily, for use
in reeeivers without an H.EF. stage. - How-
cever, they can be used in, say, a circuit
using one stage of S.G. amplification—
provided the coils are placed far enough
apart to prevent an interaction between
their fields. They are not canned ; there-
fore the above pru‘autlon must be t-dwn or
adequate sereening provlded A suitable
tuned-grid ¢ircuit is shown in Fig. 6
' l‘hey arc not really suitable for “angod
circuits as the \\in(lin(r\ are not specially
matched, but it is possible to use one coil
of each type in a resistance-coupled band-
pass arrangement provided that a little
care is taken with the lay-out and the
selection of the coupling resistance. The
maker’s suggested circuit is shown in Fig. 7.
The two coils can be identified quite
casily. The L.N.5180 has a moulded top
to the coil, through which projects a knurled
knob connected to the small varviable con-
denser which is housed inside the coil-

former.
LF
g Coupling

-

Aot HF lotve

‘000s
mnid

0005 +
mrd.
0002
.

Fig. 10.—The Lissen 5372 used in a simple de-
tector circuit. The aerial tapping points increase
selectivity.

Types L.N. 5320, 5321 and 5372

Rather morc modern types arc those
mentioned above, which are of the

‘“ canned > - iron-cored pattern, the 5320
being a general purpose coil without wave-
Lhanrre sw1tch 5321 an aerial and band-
pass “eoil with switch and 5372 a erid coil
also with switch.

Their applications are shown in Fig. 6.
The aerial coil L.N. 5321 has its internal

of the Lissen Four-range
coil are shown here.  Some

~/meg.n

Lt

of these are still available.
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tuned-grid coupling between a screened-
grid H.F. stage and the detector, the
switching arrangements being the same as
the aerial coil, but the band-pass coupling
coil is replaced by a reaction winding.

Another of the older Lissen coils which
deserves mention is their I.N. 5386, which
is & four range model suitable for aerial
or tuned-grid use. The ** All-Wave Battery
Three "—Wireless Mauguzine, July, 1934—
used two of them.

Their windings are designed to allow
12-34 metres, 27-84 metres, 200-555 metres
and 900-2,100 metres to be covered with
an ordinary .0005 mfd. tuning condenser.

The wave-change switch 1% l)ullt in and
the coils are complot,e]y canned,” so
there is no need to worry about inter-
action. 'The connections are given in Fig. 7.
When the coil is used as a tuned grid, a
small coupling condenser is required, say,
00005 mfds., being quite satisfactory, and
when it is used as an acrial coil, it is advis-
able to include, say, a .0003 mfd.-condenser
in serics with the aerial when short waves
arc being received. On medium and long
wa.,]vcs, the acrial can be taken direct to the
coil.

% Grig

Bord-pass Coupling

Fig. 7.—A simple but effective

way of obtaining a band-pass

circuil using Lissen 5180 and
5314 coils.

Fig. 8.—More modern 1ype
of Lissen coil No. L.N. 5320. 5321's.

Fig. 9.—An inductive band-

pass coupling using Lissen

PROBLEM No. 417

ERKINS'S receiver was rather old, In fact,
it employed an output pentode of tho
carly type fitted with a side terminal for the
auxiliary grid. The circuit was 1-v-1 and it
obtained its H.P. from an climinator. ‘Lhe
pentode ceased to function, and as Perkins
could 1ot obtain another of the same type and
fitting, he decided to use a super-power valve
he had spare. - He was_disappointed to find
that the receiver lost a frood deal of its sensi-
tivity, the reproduction was distorted and
weaker and the tone was inelined to be deep.
What were the items responsible for the 2
trouble, or, in other words, what had Perkins
overlooked when making the change ? Three
books will be awarded for the first three
correcl; solutions opened. Entries must be
addressed to The Editor, PracTicAL WIRELESS,
George Newnes, Ltd., Tewer House, South-
ampton  Street, Strand, London, W.C.2.
Envelopes must. be marked Problem No. 417
in top left-hand corner ‘and must be posted
to reach this oflice not later than the first post
on Monday, February 17th, 1941,

.

o anrp e

Solution to Problem No. 416

Yeoman was either ignorant of or overlooked the
fact that when condensers of equal value are connected
in series, the resultant capacity is omly half that of
one When making the modifications, therefore,
Ycoman reduced the value of the smoothing con-
densers, with the result that hum became pronounced.

The fotiowing threc readers- successfully solved
Problem No. 415, and hooks have accordingly been
forwarded fo them: P. L. Orr, Roxburgh, 134,
Dorchester Road, Weymonth, Dorset ; (. Pierrepont,
13, Chorley New Road, Bolton ; John R. Leeming,
122, Nultall Street, Bluc'kburn, Lanes.

22,

Book RECEIVED
THE R.A.F. IN PICTURES. 5s. nct.

97 pages.  Fully illustrated.  Published
by Country Life, Ltd., and obtainable

from Country Life, Ltd., Tower House,
a(])u{h)ampton Street , Strand, London,
D

THI‘ R.ATF. IN PICTURES " (in-
cluding aircraft of the Fleet Air
Arm) has been prepared by Major Oliver
Stewart, who is the editor of Aderonautics,
himself a pilot of great experience, which
he has used in preparation ot this handsome
illustrated volume—a . veritable pictorial
pageant of our aerial fighting forces. Here
you will find illustrations and casily assimi-
lated facts about all our aircraft, and the
half-tone plates - alone make the book
remarkable value for money. Asan historical
record, it is worth more than twice its
price.  We recommend every reader (and
especially those interested in the R.A.F.
Fraining and Cadet Schools; and aireraft
spottnh) to purchase a copy. It costs
5. 6d. by post.

A.C. TWO-VALVE AMPLIFIER—
CORRECTION

In the specified list of components for
the above-mentioned unif, which is fully
described in our issuc dated February,
1841, an ervor was made in giving the
maker’s name of the valveholders. These
should have heen specified as Celestion
Amphenol, and not Amplion Amphenol as
published.
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Radio in the Desert
CCORDING  to  reports. wircless s
playing a big part in the Libvan
Desert campaign. Every tank has its own
set. and small portable scta are carried by
infantrymen in the front line.  Many
armoured vehicles al«o have wircless sets,
and thus, with the heavier sets at divisional
and corps headquarters, there is a complete
wireless chain linking up the varvious
army units,

Radio Men from Canada

HE arrival of a number of airmen radio
mechanics in this country from
Canada recently ts a feather in the cap of
the Royal Canadian Air Force, and is
incidentally a ‘tribute to the usefulness of
the Empire Air Training scheme.

The rate of expansion of the R.A.F.
frequently gives rise to sudden calls for
specialists of one sort or another, When
radio mechanics were wanted, Canada was
asked to supply them, found them at very
short notice, and trained them under the
Empire Air Training scheme. This scheme

i8 primarily for the training of air crews, and

it is, therefore, all the more satisfactory that
it should have yielded this number of men
for ground duties.

Civilian Training in Wireless
OR some time men trained at ccrtain
civiian wireless schools have been
accepted for the Royal Air Force as wireless
operators. e

This scheme is now to be extended.
Civil wireless schools administered by the
General Post Office and municipal technical
colleges are to give courses in wireless to
boys who intend to enlist.

Boys so trained will be accepted for the
Royal Air Force as wircless operators from
the age of 174, if suitable. In such cases a
return of tuition fees can be claimed up
to £25.

Wireless Opera'tor Cets the OBLE.

R.G. W.HACKSTON, wireless operator
of S.S. Haxby, has been awarded the
0.B.E. in recognition of his devotion to
duty when his ship was attacked by an
armed raider. He sent out the position of
the vessel, and remained at his post in the
wireless room throughout the attack, until
it was set, on fire.

~ PRACTICAL WIRELESS

the provisional committee will offer
themsclves for formal re.election by all
members residing in the N.W. area.

B.B.C. Programmes for Northerners
ORTHERNERS exiled in many parts

of the world are to be specially catereild

for by the B.B.C., which will keep them in
touch with what is going on in their home

towns.

For many months, performances by bands
which are houschold names in the North

A travelling radio monitoring officer in the U.S.A., with directional apparatus for
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Standard Frequency Station
Destroyed

HE National Bureau of Standards in
America arve using a temporary 1 kW,
transmitter, following the destruction hy
fire of its standard frequency station WWV
at Washington last November. The station
transmits a frequency of 5,000 ke/s from
10 a.m. to midnight daily, except Sunday.
The temporary  service is CW,  with
announcements in morse,

tracking unlicensed radio iransmitting stations.

have been heard in Empire programmes.

The response already received to Northern
programmes which have been broadcast to
the Empire in recent months shows how
much these are appreciated by Northerners
exiled in the far corners of the world. One
of the most successful broadcasts has been
that of D. G. Bridson’s play, ‘‘ Aaron’s
Field,”” which has a Northern setting.
Among bands which have been heard
throughout the Empire arc Foden's and

Baxendale’s. One of the biggest successes
. has been Victor Smythe’s  Works
- Wonders™ programmes. These concerts

Alteration in French Station Names

T is reported from the U.LR. thot as a
result of the reorganixation of the French
broadecasting system, the names of the
stations have becen altered. The name of
the town will in future be suffixed by
“ National >’ instead of “ P/1.T.”" ete.,
i.e., Lyon-National, Toulouse-National, ete.,
instead of Lyon P.T.T. and Toulouse-
Pyrénées.

B.IR.E. Forms New N.W. Section

ORK has commenced with a view to
forming a N.W.section of the British
Institution of Radio Engineers, according to
G. D. Clifford, general secretary of the
Institution. A provisional committee has
been elected, with A. G. Eggiuton, 83,
Washway Road, Sale, Manchester, as chair-
man, and A. V. Simpsen, 10 Pullman Strect,

Deeplish, Rochdale, as honorary local
seeretary. .
Some time in March an inaugural

meeting will be called, when, with the
exception of the two officials named

by munitions workers for munitions workers
have been broadcast live at 2.30 a.m. from
a number of factories in the North.

Women Radio Operators Wanted

THE further expansion of the Air Force

planned for this year brings the
opportunity to thousands of girls of all
ages to join the W.AAF.

One of the most interesting jobs is
radio operator, open to the responsible
type of young woman, aged from 18 to 35.

Here arc some of the other trades for
which recruits are wanted. The age limits
are all I8 to 43: ’

Morse Slip Readers (Touch typists only) ;

Teleprinter Operators ;

Mess and Kitchen Staff;

Clerks, General Duties;

Equipment Assistant.

Application should be made to the
nearest Area Headguarters of the W.A.AF.
—there is one in London, Bristol, Birming-
ham, Sheffield, Manchester, Newcastle-on-
Tyne, Cardiff, Glasgow, and Belfast.

American Amateur Radio Committee
¥ learn that seven members of the
American Radio Relay Leavue have
been appointed to the Amateur Radio
Committee of the U.S. Defence Com-
munications Board. The committee is to
consider all question srelating to amateur
radio, and its place in the national defence
programme,

Listen-in to Athens

A NEWS bulletin in English is now
broadcast every evening from Athens
between 8.45 and ¢ pm. (P.S.T.). The
broadcast is transmitted on the short-
wave band of 30.196 metres.

Timber for Radio Sets

CCORDING to a recent announcement

by Major A. I. Harris, Timber Con-
troller, limited quantities of timber and
plywood are being released for the manu-
facture of radio cabinets of the cheaper type.

“Wireless for the Blind” Fund’s

£10,000

R. ERNEST BEVIN, who broadcast
on Christmas Day for the DBritish

“ Wireless for the Blind’’ Fund, has
handed over a cheque for the first £10,000
reccived in response to his appeal. He
handed the cheque to the ° Unknown Blind
Man *’ who has personally made the annual
appeal on two occasions, and had heen
chosen to receive the money on behalf of
the 70,000 sightless people in this country.



186

PRACTICAL WIRELESS

March, 1941

e

SR . R DD A A} - | SR G D (1| | D { ) -} (| G G- A () M (| ) ) G (A G G GES D A SIS ATED A | ) D (A

| "

ANY designs of portable receivers
have emanated from our labora-
tories in the past: each one was

ontstanding in its class and represented a
distinet and tangible improvement on
previous designs. Progress was maintained.
until the time arvived when we had to vestrict
our desire to offer our readers a receiver
comparable with commercial design and
eflicieney, because of the construetional and
wiring work involved, and the fact that
many constructors did not want anvthine:

The finished set housed in the well-designed and sturdy cabinet.

too complicated.  We appreciated their
views, and endeavoured to combine effi-
cieney with simplicity. In this direction,
we were helped by the power radiated by the
transmitting stations in pre-war days, which
was.such that it was not really essential to
use an eclaborate cirenit specification to
achieve satisfactory results.  Conditions
now, however, are scomewhat different ; the
modified broadeasting arrangements, the
poor reeeption due to receivers being used
underground or in metal A.R. shelters,
and the nceessity of  dispensing  with
accumulators, have introduced requirements
which now outweigh peace-time consider-

r— -

ra— -

F. J. CAMM'S ALL-DRY

A Compact Self-contained 7

ations. In keeping with our usual policy of
providing designs which are in step with the
latest developments, we have produced
the All-Dry Superhet Portable, a compact,
self-contained. four-valve superhet receiver,
comparable in construction and cfficiency
with commercial products, using the latest
1.4 volt valves and
incorporating
AV.C. a high-
erade P.M. moving-
coil loudspeaker,
single-knob tuning,
automatic grid-bias
and a single dry
battery to supply
both H.T. and L.T.

Theoretical

Details

The circuit [is
shown in Fig. 1.
Regular readers
will recognise that
it is practically
identical with the
All-lry 4-Valve
Superhet which was
first mentioned in
our issue for Octo-
ber, 1940. The

the fact that the
cireuit has been
well tried and not
found wantingand,
with the same
valve specification, there are no worth-
while modifications which could be made.
In addition to this, constructors who have
made the above set can, if they so desire,
convert it to the portable model about to
be deseribed with the minimum of trouble
and outlay.  TFor those who would like a
brict deseription of the circuit, here are the
chiet’ details.

The first valve—a Cossor 1A.7.V.({.—is a
pentagrid, having variable-mu character-
isties, and operates in a perfectly normal
frequencv-changing  stage, The signal
arid receives its bias vid the frame aerial
windings which are tuned hy one scction

The compact chassis arrangement '
will be noted.

The assembled receiver compared with the M'c speaker gives an indication of its coﬁ!pactnes;.

reason for this is.

of the two-gang condenser.

grid and

pleted through the oscillator coil,
Type (.72, which is designed for 465 ke;

Satisty Readers” Re

The oscllator
anode have their cirenits com-
Julgin
8

opceration. This particular component calis
{or special mention, as it simplifies wiring

This view will prove helpful when assembling an

positions of those pari:

and adjustment because the necessary pad-
ding ccndensers are incorporated in its
construction.

The anode of the pentagrid is connected
to one side of the primary of first I.F.
transformer, Bulgin Type 73, thus allowing

the secondary to pa
second valve which i

ss on the signal to the
an H.I%. variable-mu

pentode Cossor 1LN.5.G.—operating as a

50000
COOIMEDN

H

¥

ts?%—f AP
fae

" L—anan

IMQ

Brown

Fig. 1.—The circuit does not include any unnecessary wiris

- 1— -
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UPERHET

-

PORTABLE

\ll-dry Superhet Receiver Specifically Designed to
:geests and Existing Reception Conditions

pure H.F. amphfier under A.V.(%. conditions.
The third valve is a diode-triode—1.H.5.G.

—and serves as a diode detector, source of
NV.Coand as an L amplifier. The parti-
cular section of the dreuit has been kept
simple

as as possiblel consistent  with

d wiring the components, as il indicates exact

i unider the chassis.

satisfactory results, to avoid any un-
necessary components or complications.
The L.F. output is fed to the grid of the
output pentode—1.C.5.G.—by mecans of a
resistance-capacity coupling, the strength
of the signal reaching this point being con-
trollable by means of the potentiometer in
the grid civcuit of the previous valve. The
pentode secures its grid-bias by virtue of

HT+

U0
Ca
l—_l

LT+

ag or components, thus simplifying its construction,

“sion of 73in. by 5in.

the resistance connected between H.T.
and I.T. neaatives, therefore it is essential
to adhere to the value specified.

Constructional Details

With o set ot this type. the constructional
work is bound to be slightly more difficult
than that required for a less ambitious
circuit. It is not possible, when compaciness
is a consideration, to adopt haphazard
methods for the location or wiring of the
components, therefore it hasto be admitted
that the constructor who wishes to build a
satistactory model of thig set must be
preparved to expend a reasonable amount
of skill and patience, otherwise the whole
design will be ruined. Tt will also be noted
that soldering is used for all connections,
and as many of them involve more than one
wire, care must also be taken to sce that
neat and efficient joints are made. Avoid
excessive flux and solder at all costs. See
that the ivon is clean and kept at the right
working temperature, and that the smaller
components are not overtheated when apply-
ing the solder.

Ali dimensions are given on the plan
drawings, and as space is a vital considera-
tion, these must be adhered to when mark-
ing off. In the intercsts of cconomy, the
chassis does not take the usual form. A
single piece of 18-gauge aluminium, 7§in.
by 5iin., is used for the top, half an inch

~along the front edge being turned down at

right-angles, thus leaving an overall dimen-
IFive small odd
pieces of metal are reqguired, two for the
front component mounting brackets, which
also serve as legs or location picces;
these are 2%in., by 1 13-16in.

These are

fitted inside the bent-over cdge of the
chassis, therefore, as they are intended to
keep the assembly 2in. high, allowance
must be made for the thickness of the metal.
In the above measurements we have
allowed 1-16in., but if metal of a differ-
ent pange is used, this must be adjusted
aceordingly.,  Two smaller pieces must also
he cut to act as anchoring supports for the
back of the assembly. Théy can be }in.
in width, and of suffictent length to keep the
chassis at 2in. above the wooden shelf
fitted inside the cabinet. If Zin. is bent
over at vight-angles at one end of each strip,
this will allow them to be bolted to the
chassis, whilst the other ends can be serewed
to the shelf, once the set is in position.

The tifth piece is required for the fixing
of the LF. transformer, which is located
under the chassis. This should be 1iin. by
12in., #in. of which is turned at right-
angles to form a base, thus lcaving a surface
ot 1%#in. by 1%in, for the seating and fixing
of the LI transformer can. A hole lin.
in diameter has then to be drilled to allow
the connecting wires to be brought through,
but this is not drilled dead centre of the
brackets’ height. It is approximately tin.
off centre, i.c., raised. that amount off the
underside of the chassis, to provide clear-
ance for wiring which passes between
screening can and chassis.

It is best to undertake all drilling before
fixing any of the brackets or components.
When this has been done, the valve holders
can be bolted in position, taking care to see
that they are placed with the key slot—
between contacts number -1 and 8—in the
same positions as those indicated on the plan.
Failure to observe this small but important
point  will possibly result in incorrect
connections being made to the valve holders.
Proceed with as much wiring as possible
before bolting on any other parts, but when
the time comes to do this, we suggest the
following order: LJF. transformer on top
of chassis; oscillator coil; wave-change
switch and bracket ; two-gang condenser ;
I.¥. transformer underneath chassis and
then potentiometer and bracket. The above

A front view, showing the
location of the controls and
the mounting brackels.
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should be fitted as and when required, as

the wiring work can he made easier by the
freedom gained by kecping components
off the assembly until they are actually
required. Special attention is called to the
carthing wires, and the use of wmetallised
sleeving.  Note, for example, that the
frame and moving vanes of the ganged
condenser are electrically connected to the
chassis by a short length of metallised
sleeving. Likewise, a direct connection is
madc between the L.T. vegative side of the
filaments and the chassis, whilst all lengths
of metallised sleeving are also definitely
connected to the common negatives.

A word of warning is here given—keep all
resistances and  H.T.  conductors  well
lear of metal work, and don't take any
risks by skimping the insulating sleeving.
Four flexible wires are required for the
battery supplies, and these should termi-
nate at the four-pin plug which is used to
make contact with the four-point socket
fitted to the specified H.T.—1..T. battery.

Dial

The specified two-gang variable condenser
incorporates a neat slow-motion drive in its
spindle which enables the pointer to
traverse a 180-degree dial. = No dial or
escutcheon plate is provided, as it is
intended to make use of a simple dial.
marked off on, and cut out of, stiff Bristol
board, an item which each constructor him-
self could undertake. ‘The advantage of this
method, apart from reducing cost, is that
the dial can be ecalibrated according to the
stations most in demand. Complete details
of the construction and fitting of the dial
will be given in our next issuoe,

Cabinet and Frame Aerial

The cabinet illustrated has been especially
produced for this receiver by Messrs. Lock-
wood, and its design, construction and finish
make the completed assembly comparable
with many commercial receivers. The
battery fits into the bottom of the cabinet,
whilst the chassis and M.C. speaker are
fitted at opposite ends of the front panel,
thus securing a very even distribution of
weight for carrying purposes. A neatleather
handle is fitted to the top of the case, but it
is 20 inconspicuous that it does not detract
{from the pleasing lines.

The frame aerial is wound on supports
which are mounted on the flat, removable

) —>

- —

LIST OF COMPONENTS

One Bulgin coil, type 72.

ra—) -

Two Bulgin LT, transformers, type 73.

One 2-gang tuning condenscr, |.B., .0005 mfd.
Type 4301.
One wavechange switch, Buigin tvpe, S.204- i
Four octal val s (Celesti: Amph 1). l
Fixed condensers (Dubilier):
Two .1 mfd., type No. 4603/S ; three .04 mfd.,.
type 4601/S; two .0001 mfd. type 4601/S;
one .005 mid., type 4601/S; one 12 mid.,
type 3016.
Cabinet. (Lockwood.)
Resistances (Erie), }-watt type: .
Two 1 megohm; two 50,000 ohms; one
100,000 ohms; one 8,000 ohms; two .25
2! s one 2 megohms ; one 1,000 chms;
one potentiometer with 3-point switch, one
megohm,
One four-pin plug. Bulgin. P.104, 2
Three top cap connectors, Bulgin, type P.96. !
Four Cossor valves, Types 1LA.7.V.G,,
I.N.5.V.G.,, LH.5.G., LC.5.G.
Oue H.T. and L.T. dry battery, type H. 1157
‘Exide).
On: W.B. speaker. Junior.
.
g i Ja—

hold,

-

back., and although it has directional
properties, they are not sharp enough to
prevent the cabinet being placed at the
most satisfactory angle for listening. The
switching of the two sections of the frame
is provided for by one series of contacts on
the rotary switch. These connections are
not shown in the illustrations in this issue,
but they will be clearly indicated in the
final article,

For the benefit of those who are able to

the frame acrvial. testing and fitting the =ct
into the cabinet will be given. we would~
mention that a preliminary test could be
carried out by substituting a modern type
of dual-range coil for the frame. This will
not, unless particular attention is paid to
the trimming, give maximum results, but it
will allow one to discover if all wiring has
been carried out in the correct manner.
remember to focute all components and
wiring. as indicated on the wiring plan, and

complete the chassis assembly before our sce that all conncctions are sound and
next issue, when all details connected with clectrically perfect.
Wiring Diagram for F. J. Camm’s All-dry
Superhet Portable
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Station Efficiency and Smooth Working

-

- carry can .be adjusted .
“*to

can be Seriously Impaired

Equipment

TATION planning and efliciency are
intimately related; a shack filled
with, a mass of hook-up and make-

shift arrangements is not usnally productive
of first-class results or a high degree of
reliability. Apart from results, the layout
of a station is indicative of the mind of the
operator, and reveals whether the work is
treated in a slip-shod manner or carried
out with due respect for the apparatus in
use, and according to a rcasonably
methodical system. There are, of course,
exceptions 3 a neat, well-laid-out station
owhed by an operator who thinks more
about appcarance than experimenting is
of far less use to the amateur movement
than one in a less orderly condition, due
to the fact that genuine work is being
undertaken.

Space

Space is usually one of the governing
factors so far as amount of equipment and
its shape and size. . Few amateurs are able
to ignore it, so onc of the first steps in
station planning is to prepare a list of the
minimum apparatus likely to be required
for the particular work the owner has in
mind. The accumulation and harbouring
of ‘unnccessary gear, the duplication of
apparatus and the construction or purchas-
ing of testing cquipment which is not
likely to frequently be used, ave points
which must be avoided. Compactness and
the use of multi-range and/or application
units should form the high lights of the
cquipment, and before any additional
picce of apparatus is added, careful thought
should be given to determine if it is going
to be really usetul and, if so, where can it
be located.

Rack construction, to
which too little consider-

ation is given by the
average amateur, can

do a lot towavds free-
ing space, as the ground
area occupied is vety
small, whilst the height
of racks and the num-
ber of sections they can

ndividual require-
mente.  Although this
form of housing equip-
meht is so closely con-
nected with transmit-
ters, there is no reason
why it should not be .
used, with great advan-.
tage, in listening sta-
tion design ; in fact, it
is the one solution of
the space problem for
the amateur who has a
shack of very limited
arca. Suitable designs
and constructional de-
tails bhave been given
in past issues,

ease.

by Lack of

Consideration for the Layout of the
By L. O. SPARKS

Bench and Oper-
ating Table

Wherever possi-
ble, a bench—even
it of small dimen-
sions — should be
provided in addi-
tion to the opera-
ting table. 1t is

189

Your Recelving

Fig. 1.—The two shelves ecnable
the work table to be kept clear
and for the same reason it is

Fig. 2.—A layout which allows the
operator to carry ouf logging with

Note lower shelf for batteries
or-mains unil.

very difficult, and
usually most un-
satisfactory, to try
to make do with a table for both pur-
poses. The bench is essential for all
constructional work ; it allows all tools
and materials to be kept together and
provides a satisfactory surface on which
all constructional work can be under-
taken with the minimum of trouble. The
operating or receiving table need not be
large; it is not intended to carry all
the station equipment, therefore its size
can be governed by the recciver in use,
plus allowances for, say, a frequency meter,
log hooks and elbow room suflicient for
writing purposes. It is a great mistake to
place every available piece of apparatus
on it, as its gole purpose is to enable the
owner to operate his receiver efficiently
and make such records as may be necessary.

The Bench

As normal radio constructional work is
not of a heavy nature, it is not necessary
to make the bench a massive affair. ‘A
small kitchen table is quite satisfactory,
but if one has to be constructed, suggestions
are given in Fig. 1. The legs need not be
stouter than 2in. by llin. material. For

advisable to place the vice and
soldering iron on opposite sides.

the top, din. by 9in. planks are most
suitable, as they provide ample rigidity
without looking too bulky. Two small
drawers will prove useful, and the two
shelves shown in Fig. 1 will enable all
requisite materials to be stored within
reach, whilst the front ot the top shelf can
carry a neat tool rack. Small parts, such
as nuts, bolts, drills and taps, screws, ete.,
should have their individual boxes, and a.
piece of metal or other fire-proof material
should be fastened to the right-hand side
of the top of the bench, to form a base
for the soldering-iron holder. The actual
size of the bench will depend on available
space, but a handy size is 3ft. by 18ins.,
the height being 3it.

Equipment

The complete’ equipment of no two work
benehes is the same ; much depends on
the individual, but there are certain
minimum essentials,  The following tools
are advisable : Squarc and round taper-
nosed pliers; small side or top cutting
pliers : serewdrivers— lin. to in. (long and
short shanks); small and large twist-drill,
together with wide range of twist drills ;
taps and dies (B.A. range) ; hack-sdw and
blades; soldering iron; light hammer;
files: small vice; steel rule; scriber;
snips ; squarc-edge ; bradawl and one or
two  woodworking implements. © 1t is
advisable to include a bldek of hard wood,
say, 2 to 3in. thick by 6in. by 6in., on which
all drilling should be done, thus protecting
the top surface of the bench. A more
complete range ot tools should be acquired
by adding to one’s kit as the need arises,
and funds permit. Good toolsare a valuable
asset, therefore, they should only be used
for the purpose they are intended, and
always looked after with care.

The Operating Table

Here again, o plain deal table is the best,
hearing in mind that it may be necessary
to fix to it various fittings, cte., which one
would be loath to do to a more valuable
piece of furniture. The top can be finished
oft with fine sandpaper and stained if so
desired, but the writer favours covering it
with a piece of plain inlaid lino, neatly cut
to size and held in position by suitable
tacks.  No attempt should be made to
cover the edges; it is best to stain them.

The table top should not be overcrowded ;
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the main recciver, a smaller *‘ stand-by ”’
set, and a reliable frequency meter represent
all the apparatus it need carry. These
should be so placed  that they arc easy
to reach and operate, and leave sufficient
room for note, log, and call-sign books.
If the speakerisnot ** built ** in the receiver,
it is best to suspend it against the wall
over the table or erect a neat shelf, similar
to the one suggested for the work-bench,
above the sets so that it can be fixed
in a position most suitable to the operator.
It is not advisable to let it, or anything
clge, rest on the set cabinet, as the tops
of these should be left free for coil changing
or rapid tests. Any external switching
which might be required is best provided
for by making a neat switching or con-
trolling panel which can be fitted to the
gide or front of the table frame or, better
still, mounted in a sma!l case of the sloping
type and fixed to the table top. ’Phones
should be hung up out of the way when
they are not in usc. A brass dresser hook
in the side of the table will enable this
to be done, and prevent thewn from being
knocked on to the Hoor. .

A neat form of rack construction made and used

by one of our readers, Mr. B. C. Tunstall.

Batteries and Mains Units

There are several reasons why these
items should not be located alongside the
gets on the table top, but from the point
of view of space alone, it is advisable to
make other arrangements for them. The
simplest and most efficient storage place
can be formed by fixihg a shelf under
the table. It should be high enough off
the floor to allow free movement of the feet
of the operator, but not so high that it
becomes difficult to get at, or make adjust-
ments to, the batteries, etc. For connect-
ing leads, use slightly heavier flexible wire,
especially for L.T. supplies, to prevent
any possibility of voltage-drop. If a per-
manent installation is being erected, and
any mains-operated eguipment (such as a
trickle-charger, eliminator, or receiver), is
to be used, it is very advisable to carry out
the mains wiring—trom wall socket to
switch to apparatus—with twin lead-
covered wire, the metal covering of which
can then be connected to earth for safety.
Very neat wiring can be produced by using

" a little care, a few clips for holding the wire
in position, and a little forethought to
determine the best way to run the wiring.
When mains supplies are used, one cannot

" be too careful in the way the work is
handled, and the selection of the materials
used,
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INCE we had the opportunity of subject -
ing one of the first Varley Dry Accu-
mulators to some most intensive and
rigorous tests, several new types have now
been released.  Technically, the Varley
Dry Accumulator is similar in basic princi-
ples to the standard frec-acid type of
accumitlator, but its construction is such
that it contains no free acid. This important
fact, combined with special features in

“design and assembly of the elements, allows

the cell to maintain constant operation
without disintegration under concussion or
rough treatment.

Home Charger

The above illustration shows the compact
charger which is produced by Varley, to
enable the various types of their dry
acenmulators to be charged at home by
those users who have A.(. mains supply
in their homes. It is housed in a neat.
strong bakelite case, thus rendering it
perfectly safe to handle and place in any
convenient spot. A generous length of
twin-flex, fitted with a standard lamp-
adaptor connector, forms part of the
assembly and, although the leads for the
accumulator are terminated with special
connectors for the dry accumulators, the
charger is equally suitable for use with an

‘March, 1941
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ordinary 2-volt cell. such as is used for radio
work. Two charging rates are provided,
namely, } ampere and 1 ampere.

Dty Accumulators

The model shown on the left of the
second illastration is ideal for cycle lamps, |
which normally use a two-cell dry battery,
Its voltage output is 2 volts and its ampe
howr capacity, at the 20-hour rate, is eight,
thns providing a most satisfactory period
cf service on each charge.

The other model is even a more recent

It will be seen from this illustration
that the new Varley home charger is
a neat and compact unil.

addition. It is known as the V.P.T.1, and
delivers the same voltage as the above, but
its capacity, under the same conditions, is
4} hours. We understand that this par- .
ticular cell can be supplied in blocks or
units to any requived voltage.  QOther
models are the "V’ type, having a
capacity from 10-40 ampere hours; the
T type from 24-8 hours: the T.U.B.
types, which are ideal for Deaf Aids, from
23-4 hours; and the P V20, which is
invaluable when a continuous power supply
for a long period is requirved.

A Varley dry accumulator for cycle lamps,
and their mode! V.P.T.I.
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LOW PRICES

. BARGAINS

IN ‘ROTARY TCHARGERS,

phase Motor 200 volts
Dynamo 8 volts 15 amps.,
DAC. £4/17/8. 22%.C.A 3

Metvick 3 ph 1 hop!
Dynamo 12 volts
30 amps., D.C.. £8.
Single phase to 230 volts A.C.
Motor D.C. Dynamo 8 volts
16 amps., D.C /10.
300 CELL A. L./D C. CRYP-
TQO MOTOR-GEN. SET.
22% v.AC. 12Forlna%o Cells
ten -volt amp.
Car Batts D.C. output 160 volts 20 amps. Sale, £32.
RYPTO Constant Potential Rotary Charger. Single
Phs,se Mator. D.C. Butput 8 volts 50 amps L.T. and
100 volts 1 amp. With switchboard, £30.
D.C. ROTARY CHARGER, 3 h.p. 220 volt D.C. Motor
g ;:;1135253 y%x;:\gl o D&narﬁo t£1%.'20 2001v01t Motordzs volts
3 . namo,
2610, And oine otor volts 8 amps. dy!
DYNAMOS.
Double Current ,
%‘?vvc . cost £15,

AC.

0 _commuta~
tors, D.C., 6/8v
3/5 ams, a.nd H.T.
400/600

We have some
guaranteed 12 months, 15/-.

250 NEON LAMPS. Standard size letter neon bulb
with holder, 220/240 v., 2/6.

M(-dical Shock Colls, 5/6 and 7/6. 300 Ignition Coils,
6 or 12 volts, 3/8.

\ DIAL TUNING. 10-point Finger Switch
RADials, as illus,, used on G.P.O. Auto-
/ matic Telephones. These have spring
drive, governor, clutch and contacts
inside. Price 2.

TELEPHONES for all urposes. House, Office, Garage
and Field Sports, f type. as illustrated. Table
models cheap. Send for lists.
HEADPIIONES. Lightweight, 2,000
ohms, §/8. Single hlgh res. earpieces,
® 9/8, 'Sullivan 120 ohm W.D. model.
Aluminium body and headbands.
Maker’s price to-day, 15/-. Our price

'9 per pair, cordsextra. 3d. postage.
® Pocket Headphones all leather
4 and cords, 5/3 pair,
TALKIE SOUNDHEADS. Brown’s
Universal, less optical, independent
driven soundhead flex shaft. head
amplifier, lamp and P.C. Sale £8.
Soundhead Brown’s Standard with
head amplifier, new, fits most pro-
jectors, £10. Cost £170.

Cinephone Soundhead with P.C. and meter. £7. B.T.P.
Soundhead with Osram P.C., new condition, Beck
optical, £8/10. Mihaly Soundhead, £3/10.

- FILM CLEANING MACHINE for motor drive, 45/-.

CABINET AND
KITFORP.W., 30/-
THREE and for
your home - made
S/W set. Tudor Oak
Cabinet 13%in. by
7in. by 7in. Fitted
.0005 S.M. and ver-
3-wave switch, vaive-

soiled sets,

surplus

nier microdenser.
holders, wiring, three condensers 14,_
and 10 terminal panel.

Carriage paid

SWEFET AIR IN ANY SICK ROOM, wnt.h a Lesdix
Neron Ozonizer. A.C. mains only. Can be hung on the
wall ; 10 watts, 1 Tube, 20/~ 3 25 watts, 2 Tubs, 25/~
ALUWII\IU“ FOIL, 12in, by 12in., 9d. sheet.
HOME RECORDERS. Electrical Home Recording
;e;}ulres Tracking Gear for Grooving, Traverse, L 6tC.,
CUTTER needles, sapphire,
Rotary Needle Sharpeners, 1/8.
or triangle, 1/- doz. =
AR.P, EDISON HIGH CAPACITY STEEL CELLS
at half price for stand-by iighting, 120 a.h. to 300 a.h.
at 20/- to 25/-. Makers’ Price is £5. Ask for leafiet.
ACCUMULATORS for stand-by H.T. at 8d. per volt
3 amp. hours. In 24 volt unit crates, glass cells, 18/~
each. Can be parallel charged off 12 volts.
L.T. POWER BATTERY, 6 volt 18/36 amp. 3 non-spill
C.A.V. cells. Bargain, set in wood box with 1id, 12/6
ALARM BELLS.—Small and large. Battery or majns
D.C. or A.C. 10in. long Domestic Bells and Fire Bells,
cheap. Please state w;
220-VOLT FOO’IWARMI‘R Electric Mats, covered

/8. Real Dmmond. 7/8.
Wood Needles, [round

fibre, 7/6.

%?0 TI%‘fJE-TWN CAMERASCOPES, 2 lens viewers,
- pos

FOCOMETER. Lens Calibrator for testing focal

length of Lens, with microscope stand. fine adjustment.
Cost £30. £4/10/-.

ELECTRADIX BARGAINS

SHEFFIELD SPEAKER
MAGNETS FOR MOVING
COIL.

Powerful New Steel. Four-claw
44 1bs, 10 watt M.C. Speaker.
Permanent Magnets at manufac-
turers’ price. A great oppor- 5 /_
tunity for

P.A. HORN SPEAKERS. Emerson Tone Correct Horn
and Slings, as illus. New Perm. Mag. M.C., 15 watts
without distortion, 24in. Flare, 40in. long, £6/8/-.
Tannoy and \larconlphone, P.M.
Short Horn Model P.A., 12-15
watts, as new, 30in. Hij ' Power
P.M. Speakers with ‘uminiu
Horn for van top ; handles 30
watts, £8.
MAINS P.A, AMPLIFIERS. For pure sound ampli-
fication and Recording. Complete and cased, not naked
chassis. Special Bargain, professional portable 586
watt Amplifier, A.C. or D.C. in covered cabinet with
handle, 20 1b, weight only. Ideal for singer, entertainer
or gramo., only £8. Small preamplifier, Philips 2-watt
.C. malns in steel case, only £4/10/-.
J0-watt steel cased Amplifier, quite
new, £8/15/-
All these are complete with valves
ready for use.
Set by Ardente, fine job, 20 watts
pure output, A.C. mains, £16. Com-
plete with valves.
MAINS ENERGISED SPEAK-
ERS. 6in. Rola, 1,200 ohms, with
speech transformer, 7/6. Magna-
VOX, 6in. type, 12/6.
A.C. MAINS SPEAKERS, WITII
RECTIFIERS. Jensen, 220 volt.
7in. cone andtransformer, 25/~ ; 7in.
cone, 20/-; 100 volt A.C, 8in.
cope with transformer, 21/-.

BATTERY ENERGISED
iPEAl)GFRs K.B., 6 volt, 8in.
cone, 8/6.
LESDIX” MERCURY
MERCURY GV\‘rlTCHES operate 5 or 10 amps.

950 volts, from a pocket cell in-
definitely, hermetically sealed and
absolutely gas tight,
THERMOMETERS. Panel 2lin,
dial, 5ft. el:hel;1 tube {orlgéa%ant
% indicating, reading
ITCHES Cent, 78 URNIER THER-
OMETERS by Cambridge In-
strument Co., 4in. dial, 10-110 deg. Cent. Fitted
adjustable electric contacts, 45/-. 12in. right angle
Immersion Thermom. to 150 Cent.

For switching anything by hand or automatlcally

SWITCHES. Aerial -[Eart,h D.P.C.O.. [3/8. {Stud Box
Switch, 8-way on panel by R.1., for meter ranges, etc,
7/8. Larger type G.P., with 10-way studs, 5:8.
R.AF. SWITCH, 3-way boxes, rocker type, 1/3.
Rocker toggle, 2/-. 8-way ditto, 3/6.

YAXLEY & REX WAVECHANGE D.P., 3-way roil
contact, 1/3. Bulgin 3-point wavechange. 9d. Tunewell
S.P. on-off, 8d, 20-way panel Stud Switches, contact
arms andring for 300-ohm i amp.. 20-tap resistance,
10/8. 7-way Stud Switches on 2iin. panel, with plug
sockets, 1:9. 10-way D.P. ebonite mounted. 8 amps., 5/8.
12-way D.P.,5amps., 4/~ G.E.C.,10 amp. D.P. linked, 3/-.

SUPERSENSITIVE MOVING COIT. RELAYS. These
work on ly tiny currents from phboto-cells, etc.,
and a_small rectifier can be used for A.C. For panel
use, the smally 2in. flush Lesdix meter
type W1 works on 50 micro amps. Handles
150 mills. on main contact. 80/~ Also
Weston relays at 60/-.

UNUSED X-RAY VACUUM TUBES.
New Government Hospital Surplus,
7 ins, dia. bulb. Big soll Tungcmen
Electrodes. Emission gua; OST%&
£5. SALE 15/~ Packmg 2/6 extra,

6-way

Ib

Callers only.
LIGHT AND RAY CELLS. Selenium,
10/8 ; ‘Electrocell, Seif-generating, 25/-
Raycrarc outfit with relay and ampl]ﬁer
Ph oto-Cells for sound on Film
and Ray work, R.C.A., @5/-. Beck, Angle
Prisms, mounted in carrier,

SMALL RHEOQOS., Back of panel, one hole, front knob,
10 watts, 40 ohms, 23 amps., 2/6 ; 6 ohms, 1.7 amps., 2/6 ;
10 ohms, 1 amp., 2/- ; 20 ohms, } amp.. /- ; 30 ohms,
.3 amp.. 1/8; 90,000 ohms Reg. Volume Controls for
Gramos. or Mikes.

Resistors, on mica, 8 chms, 1} amps., 8d.

68 VOLT RHEOS. Rotary Igranic1amp, 10 ohm. Rheos,
2/=

POTENTIOMETERS, Igranic Indigraph 300 ohms,, list
5/-, sale 1/-. 30,000ohms, 1/6. Combined high and low
rheos, 2/-.

THE ROLLS-ROYCE OF BUZZERS.
THE CAMBRIDGE-
TOWNSEND TINY,

SHRILL. PERFECT.
MODEL T. High Note for
Wavemeters ; diaphragm blade,
smallest Buzzer possible, Platinum fitted, 10/. Metal
Cased plug-in type, §5i-.

LOW PRICES

DYNAMO BARGAIN.
110-vOLTS .8 AMP. D.C,, BALL
BEARING, SEMI - ENCLOSED,
1,850 REVS., I5lb. 6éin. x Sin.,
cheap, 10/6.

MOTOR DRl\rlﬂS‘ Morse : h.p. Silent
Chains, new, in. long, with large and

small 1} in, sprocket,s ratio 4 to 1, for motot drive.
projector, 8/8.

(-E ARS. Skew drive Gear Boxes for Cine. or Boat, } o

5 h.p..10/-. Ditto on C.1 Pedestal, with fiywheel, 15/-.
Small’ 2 to 1 Gear Boxes, 4/6.

100 DRILL STANDS. Massive machined steel drill
stands, Wolf type, with rise and fall handle and counter
weight, height 32in., weight 102 1b. Sale price 10/-, carr.
forward.

ELECTRIC GOVERNORS, Centrifugal control, 1,500
r.p.m., contacts, brushes, slip rings for auto speed
regulanon. 716,

D.C. GENERATORS, 120 watt, 12/16 volts 30 amps,

with veg pulley, 45/-. Shunt wound.—110 volts, § amp.
15 1bs., 30:6 3 110 volts 1 amp., 15/~ ; 200 volts & amp N
176 volts 1} amp., 26/~

WINDMILI, GENERATORS, totally enclosed, ball-
Eearmg, start charging at 300 revs.. 6 to 12 volt., 8 amps,
75.-
D.C. MAINS MOTOR GENERATORS. D.C./D.C.
220 v. t0 30 v. 10 amps., £7/10/-. M.G. Crompton, D.C./.
D.C., 100 volts to 17 voits 6 amps., £4/7/6, v.to 16 v.
5 amps £5. Estro M.G. ditto to 6 volts 1 amp., 45/-.
Motor generators for all outputs up to 60 amps.

SUPREME TEST SET BARGAIN.
Unfinished Su (Preme Valve Testers, 10in, x 8in. Teak
case, hinged li panel with terminals, plug and sockets
and M.C. Everett Edg, flush meter m/a volts and ohms.
Multi Range Swnch 600 ohms res., etc, Ev. Edg. Meter
M.C., two scales.

CELL TESTERS, Megger 3-0-3 moving coil, Aluminjum
bodles, 17:6.

ELLIOTT BATTERY LOAD TESTERS. Government
Model 108. Moving Coil Ammeter and graded rheo.,

6.

HOT WIRE 'METERS for Radio or Low-Frequency.
¢ amp.. 2}in. dial, front panel, 100 m’a to t amp., 10/-.
200 m/a. to 1} amp., 7/6. 500 m/a. to 2 amps., 7/6. To 24
amps., 15/-. High voltage model in square ebonite case,
1} amps., 10/-.  Special Sullivan Meters with cut-out
switch, 15/-. High grade magnet damped H.W Met.ers
100 to 500 m/a., 4in. dial, Marconi type, 26/~ 200 m/a. to
1} amps., J. &P, brass case, 27/6. 2 amp. and 3 amp.
ditto, 82/6. 6in. and 8in. H.W. meters to10 amps,, 20 amps.
and 50 amps., 40/-.

METER MOVEMENTS. Fullfsize, moving coil, P.M.
for adapting home-made multi-range testers. For 3 in
or 4 in. dials, 5/-, post 1/-.

ENGINE SETS.

ASTER [Single Cyl. W.C Engine, Bosch Mag., 2} kW.
Set 220 volts. Claudel H. Carb. Coupled 12 amps
compound Dynamo, £20.

Horizontal Twin Petrol A.B.C.
Engine fan-cooled, coupled
1t k¥W. D.C. Dynamo 50/70 volts
2> amp:] Ma Ignition, Cost

2} kW. AUSTIN. 2 cyl. water-
cooled Engine, Mag. Ignition
and 110 volt,s 25 amps. Dynamo,
£28. Austin 3} kW., 110 volts,
£48. Switchboards, £5.  Ask for
Special Leaflets.
ELECTRIC SCISSORS.
cutting for 230/40 volts A.C
ELFCTRIC DRILLING MACHINES, WOLF,"
D.C. Useful all-round too! for Bench or Hand. Half
Maker’s Price. Massive Jack Geared Rise and Fall
Stand, two distinct machines are thus available. Height
over all, 32in, Hole Capacxt%n Steel lin Morse Drill
Socket Size 1, nly, £1.
“ SIRIUS 2-spe ed D.C. Por ble zao volt.s Drlll to
1in., Steel, £0. Small Electric Drills, 100 volts, £3/15.
220 volts ts, £4/10. ype ** G’ Hand Drills, 2007250 v.

drill up to iin. steel Pistol Grip with Switch 45/-
G35 on Bench Stand, 79/6.

ELECTRIC A.C. ENGRAVERS, 230 volts,
type for power-fitted vitialing motor, 75/~
WAX HEATERS, Electric Automatic Wax Sealers
7/6 100 volts; 15/~ 220 voits,

ALTERNATORS.

1-PH. PHASE HIGH CYCLES TEST ALTER-
NATORS. The famous 52a WATFORD H.F. Alternators,
250 watts at 500 cycles, 20 volts 10 amps. Self exciting
mductor type, slot wound stator. Small size, Cost £30.

70l-. WOOLWICH 400 watt 46/W/A 500 cycles 50
voltsS amps. and D. C of 70 volts 3 amps., £5/10/-.
S.M.D. Co. 800 watts 500 cycles 200 volts, high speed, £8.
VERTICAL \l()'l OR-ALTERNATORS. 170 cycles,
Marconi type.  K.W. and § k.W. Motor off 100 volts D.C.,
£10. 23 kK.W. NEWTON Vertical, 580 cycles 200 volts 25
amps. 1,600 revs. Motors, 220 vol D.C., £20.
3-PHASE ALTERNATORS. G.E.C. 333 cycles 3 ph.
120 volts 1 amp.. fitted reed Tachometer. Self exciting
horizontal, £6/10/-
A.C. HAND ALTERNATOR. Permanent steel mag-
nets, wound armature driven by gearing and handle.
Output of 80 volts 20 m/a. A.C. For Medical Treatment
A.C. experiments, etc. Salo, 7/6. Carriage, 1/~

An;erican Sunbeam fabrlc

Hand

Stambed envelope must be enclosed for NEW Free Bargain List “ N or for replies to enquiries.
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Comment, Chat and Criticism

Qutline of Mu31cal Hlsto:ry 17

Music and Inspiration

By our Music Criticc MAURICE REEVE

~“DISON’S dictum that genius is two per
cent. inspiration and ninety-eight per
cent, perspiration is as witty as it is
true. The inspiration that gives birth to a
great work of art, as compared to the months
of work that.are necessary for its fa.slnomng
and completion, would be as a baby is to a
mature adult could they be measured side
by side. But in art the mere toil expended
on a creation counts for nothing ; and even
the knowledge displayed throughoutits com-
position—something which took years to
acquire and cultivate—means very little.
Hardly a thank you is handed out to the
great masters for having devoted years of
their life to gaining and building up an
encyclopedic knowledge of their subject,
except, of course, where it has led them on
to new paths of discovery.

It is the ‘‘ inspiration >’ that gave rise to
the work; that white-hot impetus which
drove him to the task ; that “ something,”’
the possession of which entitles a man to the
appellation of “ genius,” that counts with
poitefﬁty. At least that is the common
belief,

Inspired Music

As a matter of fact, a cursory examina.
tion is sufficient to prove that much of the
so-called *‘ inspired ’’> musie (to deal exclu-
sively with that art with which this page
preoccupies itself) is of the second class so
far as quality and immortality are con-
cerned, and that the greatest masterpieces
are those works which their authors wrote
“for money,” without which they would
have starved.

The greatest of all musicians, Beethoven,
Bach, Brahms, Wagner, Mozart etc., were
no more and no less than men earning a
living. If they didn’t compose they had no
money on which to subsist; and most of
them were good business men—in the case
of Wagner, too good for most of the poor
unfortunates who had any dealings with

The fact that a man earning his living at
composing music does 8o in his own home,
and in his own chosen hours, and does not
have to catch the 8.15 and be in the office
by 9.30, has led to the quite erroneous,
though hlghly romantic, belief that your
musician is someone magically propelled
through life by some unseen forces, who,
at certain given moments of ‘‘ inspiration,”
rushes to the piano to work out the master-
piece (a matter of a few hours at most)
that he has just conceived; and then,
whilst the great work goes down to posterity
as the ‘“ Moonlight Sonata.”’ or whatever
one it may be, with fantastic stories
attached to it of incredible adventures
with peerlessly beautiful women, the great
man subsides again into his celestial diet
‘of nectar and ambrosia until the next flash
comes along and the magic process is
repeated.

Beethoven

How far this is from the truth only the
great men themselves know fully. Bee-
thoven was a composer who probably had
more fixed and rigid hours for work than
most others. Most of his finest compositions
are nothing but sweat and toil, edifices
built up by means of his magnificent

‘say.

equipment plus, of course, his vast experi-
ence of life, and his exhaustless capacity
for always having something beautiful to
Most of the supreme moments in his
pages are the logical outcome of the pro-
cesses that have gone before. In fact,
his sketch booke prove conclusively that
many of his greatest passages are nothing
but the result of working out, years later,
ideas that he put down in the sketch books
when and where they came to him.

Those ideas can, of course, be called the
““ inspirations >’ that give rise to the great
works of art. But I doubt it, especially in
Beethoven’s case. And in any case it does
not do away with the fact that enormous
labour is required, which of itself is the
antithesis of inspiration.

The Added Bar

A perfect illustration of an *‘ inspiration,”
asapart from something absurd and illogical,
is afforded from Beethoven’s own pages.
Some days after he had sent the manu-
seript of his tremendous piano sonata Op.
106 to the publisher, he rushed a letter down
ordering the publisher to add one bar, con-
taining the two notes A and C sharp
played by both hands in unison, in front of
the third, slow, movement. Anyone can
play the first lines of that wonderful move-
ment both without and then with those two
notes, and he will not be slow to hear the
magical effect which their addition pro-
duces. That is inspiration ; and the same
applies to your executive artist. We listen
to the greatest pianists, violinists, singers,
etc., and we say how *‘ inspired >’ they were,
and how they ** stirred our emotions.”” Ask
that great person to play, or sing, to you
when he hasn’t practised for six weeks or a
couple of months, and you will be quick
to realise the absolute truth of Edison’s
observation. Every tiny variation of tone
colour which, cumulatively, produces your
“emotion’’ and your ‘ inspiration,”’ and
which a concert artist must be able to
unfailingly produce every time he steps on
to a concert platform, is solely the result of
technical preparation, practice, and perfect
muscular control. The fact that a musiecal
mind of the finest quality and sensitiveness
is behind it all is an elementary fact that
hardly needs stating.

Liszt

The type of composer who writes only
when ‘* inspirations > come to him is usually
a man who hasn’t got to work for his living
or, perhaps I should say, one whose com-
positions haven’t got to produce money
for his subsistence. Liszt was very much

one of this type. Born of wealthy parents,
and making a vast fortune as a concert
pianist, he composed largely as a means
of self-expression and as a dilettante. The
result is seen in pages and pages of very
second-class material, though his best
work is fine indeed, and some of it amongst
the immortals.

Mendelssohn was another. The magic
of the ‘“ Midsummer Night’s Dream >’ musie,
and the violin concerto, were seldom
repeated, largely, I venture to suggest,
because he hadn’t ** got’’ to.

Another interesting viewpoint on this
subject is obtained if we study the various
subjects that are supposed to have
““inspired ”’ great music. Firstly, we fail
to find any source of visible motive for all
the great classics. Only the genius of their
composers can account for their exis-
tence at all. We listen to the pages of
Beethoven’s or Brahms’s symphonies and
quartets, or the great fugues of Bach, and we
fail to find any *‘ motive >’ or ** reason ’’ for
their existence at all, except the love of
writing beautiful music, or the necessity of
earning a living! And there is no other
reason because it is ‘‘ absolute’’ musie,
music written for itself, and because of itself.

Programme Music .

The other category of music,  pro-
gramme >’ music, contains most of the
works ingpired by a “ programme,’’ a story,
or an idea ; and the work may be anything,
from such masterpieces as Mendelssohn’s
‘“ Midsummer Night’s Dream’ musie,
Debussy’s *“ Aprés Midi d’une Faune >’ and
his other great works, and Ravel’s‘ Bolero,”
to anything such as patriotic marches,
sentimental ballads and bird or animal
imitations.

Liszt’s ¢ Liebestraume *° is typical of the
sort of composition that might well have
been written ‘‘ on the spur of the moment.”
very beautiful, but too bound up in the
theme that inspired it and consequently
lacking in character.

Religion has inspired some very great
music, whereas patriotism, I'm afraid,
little or none. The tender passion, also,
has not been the motive of much outside
of opera and some master song writers like
Schubert.

The greatest music is very much like
architecture—massive edifices built up of
many materials, and to a definite plan or
design.  Hence its extreme intellectuality,
and its sobriquet ‘“ highbrow.”” A thousand
pities that such a ‘marvellous sphere of
human activity should so frequently be
greatly misunderstood.

By F. J.
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on the Wax

A REVIEW OF THE LATEST GRAMOPHONE RECORDS

H.M.V., Parlophone, and Columbia
ICHARD TAUBER has chosen Eric
Coates’ *“ Sleepy Lagoon’’ for his
latest recording on Parlophone

R 020492, whilst on the reverse side he
sings ** All the Things You Are.”” He sings
both songs in English. A colourful orches-
tral recording is supplied by the Orchestra
Mascotte, who play Johann Strauss’ *‘ Tales
from the Vienna Woods,” coupled with
** Ever or Never,”’ on Parlophone P 1794.

Anne Ziegler and Webster Booth, who
have sung many duets together on the radio,
have recorded a medley of duetson H.M.V.
B 9120. The songs they have chosen will
be familiar to most readers and include
* Until,” ‘“ Love’s Old Sweet Song,” ‘I
Hear You Calling Me,”’** Two Little Words,”’
**Deep In My Heart, Dear,” “T’ll Walk
Beside You,”” I Give My Heart,”” and
“I’ll See You Again.”

Uncle Mac, who is a firm favourite with
children in the ‘‘ Children’s Hour’’ broad-
casts, has produced three records under the
title of ** Uncle Mac’s Nursery Rhymes.”
The records are sold in an attractive folder.
The numbers of the records, which can be
obtained separately are H.M.V. BD 886-8.,

John McCormack, the famous Irish tenor,
has made two lovely recordings this month,
The songs he has chosen are ‘* See Amid
the Winter’s Snow '’ and ‘‘ All thro’ the
Night”’—H.M.V. D4 1756.

Those two cads. the Western Brothers,
give a very amusing rendering of ““ It Was
Bound to Happen in the End’’ and ** You
Can’t Take the Breed from the British”
on Columbie DB 1969, whilst if you like
dancing then you cannot do better than
dance to ‘" Lincke in the Ballroom >’ and
** Ancliffe in the Ballroom,”” played by Vic-
tor Silvester and his Ballroom Orchestra
on Columbia F B 2537. Stringed instruments
are heard to advantage in ‘* Autumn
Serenade ’’ and ‘‘All the Things You Are,”
played by the Albert Sandler Trio on
Columbia DB 1978.

Nelson Eddy, the popular film star, sings
in French for his latest recordings. The
songs, ‘‘ Vision Fugitive,”” from the opera
** Hérodiade,’’ and ‘* Chanson du Toreador’’
(Toreador Song), from ‘‘ Carmen,’’ suit his
baritone voice admirably.

Dance Music
CARROLL GIBBONS and The Savoy
Hotel Orpheans have made two
records recently of popular hit tunes.
They are “T’ll Never Smile Again’’ and
*“The Memory of Rose’ on Columbia
FB 2490, and ‘““Turn Your Money in
Your Pocket’’ and ‘“I'm Stepping Out
"

of a work that has hitherto been
neglected—*“ The Faramondo Overture”’
(Handel)—Decca K  947. Frederick
Grinke, the leader, is one of the best
violinists of the day, and the whole
ensemble play perfectly under the baton of
Boyd Neel.

If you are in the mood for strings, have
you yet heard that amazing child violinist,
Ida Haendel? 1If not, you must hear
*“ Meditation ’* and ‘‘ La Ronde de Lutins *’
on Decca F 7659.

There are two charming records by Edith
Howes, soprano—Decca K 948-9—a col-
lection of folk songs which bring to mind
visions of village greens and the hamlets of
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Rocky Mountain Melodies
LSIE CARLISLE, the popular radio
crooner, has made a new recording
of " Tiggerty-Boo”’ and ‘ Shake Down.
the Stars,”” on Rex 9847, whilst another
well-known radio star—Big Bill Campbell
and his Rocky Mountain Rhythm-—intro-
duces a medley of Rocky Mountain Melodies
on Rex 9851.

Dance music is supplied by a number of
popular bands. Billy Cotton heads the list
with “ Fools Rush In’’ and ** Turn Your
Money in Your Pocket,”” on Rex 9854,
and “ Sons of the ‘ Old Contemptibles’”
coupled with *“ Sarah, Sarah,”’ on Rex 9855.
Next comes Jay Wilbur and his Band with
‘1 Haven’t Time to be a Millionatre > and
‘“ Imagination,” on Rex 9844, and ‘‘ Mist
on the River” and " Tiny Old Town,”
on Rex 9845. Instrict dance tempo we have
Oscar Rabin and his Strict Tempo Dance
Band playing ** By the Sleepy Lagoon >’ and
** Au Revoir,” on Rex 9848,

England.

You can help your country and
yourselt at the same time it you do
your best, but you are not doing
your best if you waste time.

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

War or no war, earning power
always brings its possessor to the
front. It is no use waiting for
better times. The ideal opportunity
mever arrives. We have to make
the best of existing conditions.

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

If it is your desire to make
progress and establish yourself

WE GLIMB TO VICTORY

To achieve Victory we must be eficient—to be efficient
we must be trained.

LET ME BE YOUR
FATHER

YEAR

in a good career, write to
us for free particulars on any
subject which interests: you, or if
your career is wundecided, write
and tell us of your likes and dis-
likes, and we will give you practical
advice as to the possibilitics of a
vocation and how to succeed in
it. You will be under no obliga-
tion whatever, It is our pleasure
to help. We never take students
for eourses unless we fecl satisfled
they are suitable. Do not forget
that success is not the prerogative
of the brilliant. Our experience
of over thirty years proves that
the will. to succeed achieves more

than  out- E 5

brilliancy.

EARNING POWER IS A

standing
SOUND INVESTMENT! |

DO ANY OF THESE SUBJECTS INTEREST YOU?

Novel Writing

Cambridge Senior School Certificate
Civil Engineering Paitery Making

Civil Service

Acconntanoy Examinations i All  branch b; Pumps ané Pumping Machinery
ing and Sales M and examinations mg' Communieations
Agticul . Qeneral Bducation Radio Bervios Engineering
AM.I Fire B, Exams. @.P.0. Eng. Dept. Road Making and Maintenanocs
‘lt:m loohmlhu ] .1"“ Ventilating ullmu“mlnlhln, IS.M.A.
OA 8a i
5 ers and Esiate Agents Institute of Housing echool Attendance Offcer
i ZXngineerin| I 08 jecretarial Exama,
Wireless Journalism Bheet Motal Work
Banking Ma Shipbuilding
Blue Prints Matriculation Bhorthand (Pitman’s)
Boilers , Metalinrgy Short Story Writing
Dl Boinos Methots "™ Tiining, Eletiel Bogiaoers Birestarul Boginoering
m ness 3 ngineering o
B.So. (Eng.). Motor Engineering 1
Builders' titien Motor Trade 3 Teachers o Handicrafts
Building, Architectuze and Clerk Munioipal and County Ep and
® ot Works Naval Architectare

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

With a Memory To-night’’ on Col
FB 2491. Other dance tunes are supplied
by Nat Gonella and his New Georgians
with ““ Plucking on the Golden Harp >’ and
“Hep! Hep! The Jumpin’ Jive’ on
Columbia  FB 2492, and ‘‘ I Haven’t Time
To Be a Millionaire’’ and *No, Mama,
No,”’ on Columbia FB 2493, whilst Felix
Mendelssohn and his Hawaiian Serenaders
play ““ Tiger Rag’’ and * Good-bye Blues
on Columbia FB 2494. Finally we have
Louis Levy and his Orchestra playing a
selection of the music from the Metro-
Goldwyn-Mayer film, ‘Gone With the
Wind,” on both sides of Columbia DX 981.

Decca, Brunswick and Rex

A NEW record by the Boyd Neel String
A Drchestra is always interesting, and

this one particularly so, as it is a recording

All Commercial Sabjeots
erctal Art ’ s, College of Welding
Common Prelim. EJ.E.B. Press Tool Work and Tel
and 8t ] E: [ 4 ion Engi Works Managers

Al b h

If you do not see your requirements above, terile to us on any subjeel.

Full particulars free.

STUDY AT HOME IN
YOUR SPARE TIME

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

COUPON—°y 78

JOURNALISM
Short Story, Novel and Play Writing

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

Department of Literature No. 104 _

_——————_----l
TO DEPT. 104, THE BENNETT
COLLEGE, LTD., SHEFFIELD,
Please send me (free of charge)
Particulars of +.00eesees oss out line which
Your private advice about does not apply.)

“PLEASE "WRITE IN" BLOCK "LETTERS
Name covinneiiiiiiiiiii i eranas
Address ..o oo
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necessarily agree with the opinions expressed by his
létters must be nccnmpafnied by the name and address
or publication:

“The Fleet SW. Two.”

IR,—1 feel I must write to you to let
you know how pleased 1 am with

results obtained from the * Fleet S.W,
Two ”’ receiver, which 1 have recently
constructed.

All my listening has been on loudspeaker,
and among the stations I hear at good
’speaker strength, and quite regularly,
are TAP Ankara, WGEQOq Schenectady,
CS2WA Lisbon and WCBX Wayne, N.J.

I have been very surprised at the results,
bearing in mind the fact that only two
valves are utilised. In conclusion, I should
like to thank you for the help you gave me,
while building the set.—R. G. STEPHENS
(Taunton).

Automatic All-clear Detector

IR,—I read with interest your article
entitled, “ An Automatic All-Clear
Detector,” but think that the calculation
of the dimensions 6f the resonator tube is
open to slight criticlsm.

The resonator is of the open-tubed variety
and its fundamental response must be such
that there are anti-nodes at both free ends
whilst there is, of course, a nodal point
in the centre. In practice, however, the
anti-nodes fall just outside the ends, and a
correction must be applied to allow for
this. The formula then becomes:

_1090 _
L—‘—éf 2k

where k. = 3 times the diameter of “the
open ends. Also, perhaps to split a hair,
1,090ft. per second is a more accurate
figure for the speed of sound. The total
length of thé resonator, including adjust-
ment tube, thus becomes :

_ 1090 _ <
L= 5rgrg — (075 +.050) fb.

= .821ft.

== 9.8in., approx.
As the two ends of the tube are of different
diameters, the expression within the
brackets will be understéod as each end-
correction must be evaluated separately.

It will thus be seen that the main tube

is best made about 8in. long plus the 3in.
adjustment tube. All this is, of course,
based on a frequency of 876 c.p.s., but the
siren may or may not be of this pitch.
The general princ¢iple, however, holds.—
Eric Jounsox (Highams Park).

Some Suggestions : Using a S.C.

Valve and Detector

IR,—I have noticed several times in
your columns an invitation for readers
to write you concerning their requirements,
and I would like to mention that, as your
theoretical circuits are very interesting they
should be printed larger, so that study
becomes easier. Also, I think that prices
of components should be stated.

The monthly issue has definite advantages
over a weekly one; articles can be kept
together for reference and theoretical and
wiring diagrams could be published in the
same issue.

With reference to the article on * Re-

versed Valves,” 1 used a S.G. valve as
diode detector and amplifier for a short
period in a superhet. The valve worked
quite well, but I fancy the high notes
were accentuated a trifle. The idea is
not original, but 1 enclose the eircuit,
which may be of interest to other readers.
—~G. Davres (Cardiff).

Changes at the B.B.C.

IR,—May one make a few inquiries
concerning the changes which are
promised in the B.B.C. with the object, so
1t is said, to improve national propaganda
and bigger and more powerful stations for
its transmission : which would be all to the
good, no doubt, but where is the cost of all
this to come from ? Willit be covered by a
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very little else to listen to, and we have
the alternatives of listening to all sorts of
previously unheard of nonentities giving us
their views on everything from Dan to
Beersheba, or switching off our séts, It
has been said that people get the sort of
Governments they deserve, and the same
thing would seem to apply to their radio
programmes and their cost. From a purely
entertainment point of view what we now
get might well be considered very costly
at 2s. 6d. per annum.—‘ ANTI-JAWING ”
Birkenhead).

New Voluntary Radio Group

IR,—I shall be pleased to hear from
any owner of a battery-operated re-
ceiver, situated in the North Manchester
area, who has a little knowledge of radio,
and who is not afraid to speak over a micro-
phone.
Volunteers will not be called on to put'in
a lot of time in the stheme, which will be
concerned with the dissemination of news
announcements, but they will, if they offer
their help, be assisting a service which
will be valuable and useful to this country.
Any persons with old battery receivers
which they may not now want, can also help

VCircuii‘ diagram,
showing -how Mr. G.
Davies used a S.G.
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valve as a detector.
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"Government grant, derived from general

taxation, or merely pinched from our
licence fees ? Since such propaganda is in
the interests of the whole community, it
would be most unfair if the cost of it was
inflicted on radio fans alone. Motorists
have for long endured this sort of thing in
that the money extracted from them in
the form of their licence fees, which were
originated for road making and upkeep,
bas been raided to the tune of many millions
to pay for, and bolster up, all sorts of objects
quite apart from any motoring interest or
advantage. We don’t want this somewhat
dishonest and unconstitutional method
introduced in respect of our radio licencé
fees. The thin edge of this stunt was pu

jnto use some time  ago, in the form ¢

school broadcasts, which we have to pay for
in addition to paying our ordinary Educa-
tion Rate, and this is one of the causes of
our terribly boring programmes, because
it sops up B.B.C. revenue which otherwise
could be used for the engagement of well-
known artists as a change from the old dug-
in staff veterans, We should resist the same
plan being put into operation a second time
for propaganda work in the interests of the
community as & whole. In common honesty
the right course will be for the Government
to make the B.B.C. a special grant for this
new departure. The names of certain well-
known men have been put forward to take
charge of it, all of them of high standing
and repute, but with ene possible exception,
none of them with the least experience of
the programmes side of the B.B.C. work,
and, if they are given control over both
propaganda and programmes, the latter will
certainly become even more awful than they
already are. Eliminate the schools broad-
casts and the never-ending talks, post-
scripts, commentaries, etc., and there is

if they wish, by giving same to the organi-
sation for use in the scheme. Full details
about the scheme will be imade public at a
later date ; little can be done until all volun-
teers have been consulted.—R. LawToN
(Secretary, North Manchester Radio and
Television Society, 10, Dalton Avenue,
Thatch Leach Lane, Whitefield, Near
Manchester).

“Making Simple Superhets”=
Correction :

IR, — After reading the article on
* Making Simple Superhets”’ (pp. 150-1),
I should like to point out that the .001
mfd. condenser, which should be in series
with the long-wave winding of the oscillator
coil, is shown wrongly connected in the
circuit diagram. As shown it would be
out of circuit on long-waves and shunting
the long-wave winding when switched
for medium-waves.
Also, in column 5, 10th line, you have
put 200 to 400 degrees instead of metres,
—R. V. Goope (York).

Correspondents Wanted

V. ALLANSON, of ° Hawkswick,”

10, Chapel Street, Calverley, Nr.

Leeds, Yorkshire, would like correspondents

in any part of England, of about 16 years
of age. He is a beginner in radio.

J. Roberts, of 30, Milton Grove, Whalley
Range, Manchester, wishes to correspond
with any readey interested in television.

J. Gatt, of 12, Arbaur Street, Southport,
Lanes, would like to contact anyone living
in the Southport district, aged about 18,
who is interested in short-wave york.
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‘NEws AND NOTES

New Maximum Prices for Torch
Batteries
HE Board of Trade bave made an Order
replacing the Dry Batteries (Prices)
(No. 2) Order, 1940, under which maximum
prices were fixed for imported batteries.
This is the Dry Batteries (Prices) (No. 4)
Order, 1940—Statutory Rules and Orders,
1940, No. 2168; it is obtainable from
H.M. Stationery Office, price 1d. Under
the new Order new maximum  prices are
fixed for batteries imported from Hong
Kong and the prices for batteries imported
from countries other than the United
States, Canada and Hong Kong are slightly
increased. The prices fixed for imported
batterics are as follows:

CLAss A CLASS B Crass C Crass D
Batteries Batteries Batteries Batterles im-
" imported imported imported ported from
from the from from any country
United Canada Hong Kong other thanthe
States United States,
Canada or

Hong Kong

MAXIMUM SELLING PRICE PER BATTERY.
A B [y)

W o -

. DBijou or No. 218 ,, 7d. bd. 3id. 41d.
. Large Unit Cell
Large Mono or No, 2 5d. 434, 814, 44,
. Medijum or Baby
Small Mono or No.1 -
Unicel .. .. bd. 4d. 23d. 8d.
4, Fountain 'Pen ' or
Penlite Single Cell
or No. 9 Unicel.., 4d. 8d, -— —_—
5. Fountain Pen or .
*© Penlite 2 Cell 8d. . 6d. —

These prices do not include Purchase
Tax ; the permissible addition where tax
has been paid is 3d. on a battery costing
21d. ; 3d. on a battery costing 3d: or 31d. ;
1d. on a battery costing 4d. or 43d.; 13d.
on a battery costing 5d. or 6d.; 13d. on a
battery costing 7d.; and 2d. on a battery
costing 8d.

'B.B.C. Takes Over Famous London
Theatre
‘TO provide accommodation for the
. production of the extensive pro-
"grammes now being broadcast in the
B.B.C.’s North American service, one of
London’s famous old theaters has been
taken over, lock, stock, and barrel. In
the star dressing-room—which in the past
has been used by such famous artists as
Marie Tempest, Lilian Braithwaite, Alice
Delysia, James Welch, Cyril Maude and
- Ernest Thesiger—Mr. Cecil Madden, the
B.B.C. producer, is to be found at work
“‘on these North American broadcasts.
The boxes and seats are covered with
dust sheets and the theatre lights are
“dimmed. Only the stage, where B.B.C.
microphones now stand, is still brightly
lit. Gramophone turntables occupy most
of the space in the anteroom of the Royal
Box, and the Royal Box itself is filled
with broadcasting apparatus. Utilitarian
office desks have replaced the ornate
furniture of the star dressing-room—but
the room, with its two large mirrors and
elaborate frieze of Hyde Park in the time
of Queen Victoria, still retains an atmo-
sphere of past theatrical glories, although
a steel helmet can be seen hanging from
the old-fashioned gas bracket on the wall.

All-night Work

HE theatre now never sleeps. Radio pro-
grammes go out from it at all hours

of the day, under the general production
of Cecil Madden, who handles all special
events and vaudeville programmes in the
B.B.C.’s North American service. Mat-
tresses, sleeping bags, and rugs are provided
for the radio stars and B.B.C. staff who,

in brief off-duty periods, snatch sleep in
stage boxes, dress circle, stalls and orchestra
pit—a sight which would have astonished
the theatregoers who, in another war,
25 years ago, thronged into the theatre
to see its longest run.

21,500 Sets for the Forces
CCORDING to the latest figures avail-
able, the Forces’ requirements in
radio sets are helping to keep the wheels
of the wireless industry going. Judging
from the following figures the troops are
keen listeners.

Latest order......... 10,000 sets.
Recently bought. .... 4,000 sets.
Previously bought. ... 7,500 sets.
The last mentioned were mainly supplied
through the Nuflield Trust. The latest

10,000 order was recently announced by
Mr. Eden.
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PERSONAL PARAGRAPHS

Alfred Duncan Gay has succeeded to the
Presidency of the Radio Society of Great
Britain after serving as a Council member
since 1930. During this period Mr. Gay has
acted as Honorary Treasurer (1937) and as
Executive Vice-President (1938-40).

Leading Telegraphist D. S. Thomson, of
the Decca Record Co., Ltd., has been
awarded the D.S.M. “ for determination in
a successful attack on an escorted enemy
supply ship.”

Admiral H. W. Grant, C.B.,, has heen
appointed chairman and managing director
of the Marconi International Marine
Communication Co., Ltd.

M. W. Richardson has been appointed
Private Secretary to the Assistant Post-
master-Genera), in place of Mr. R. E.
German, who has been promoted.

i PRICE LIST
British Types :
MIP4fE 4-pin
MIPSfE S-pin
MIPILJE 7-pin ...
*MIPBJE 8-pin
MIPSLJE 9-pin ...

éd
6d.
9d.
8d.

. lod.

* Type specified by the designer
of the ‘‘All-dry Portosle”
receiver

A sound foundation for every valve!

Peg. US. Pat. Off.

Specified for
Portable” receiver designed by
F. J. Camm (Editor of “Practical Wireless”)

Why Celestion-Amphenol were chosen
FOR THEIR STRENGTH AND EFFICIENCY

Exclusive
ensure maximum strength, rigidity and a high degree |*
of efficiency. The sturdy plates keyed into the body
cannot rattle loose.

FOR THEIR UNIFORM CONTACT & INSULATION

Celestion-Amphenol Contacts pressed from specially
treated phosphor bronze are engineered to ensure
uniform contact on- all prongs.

There will be no ‘‘ fatigue *’ even after constant use.

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

All standard British and American Types available.

CELESTION, LTD.

the “All-dry

Celestion-Ampheno! Moulded-in  Plates

Engineers ‘

KINGSTON - UPON - THAMES, SURREY

Telephone : KINgston 5656-7.8, - !
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Experimental Equipment

N the ecarly days of radio, no two ex-
perimenters appeared to have the same
idea regarding the layout or design of their
equipment. No two shacks presented the
same appearance, and one of the big features
about visiting trips was the appreciation
(or otherwise) of the ideas embodied in the
design, construetion and layout of the other
fellows’ gear. There were no set or stereo-
typed arrangements ; each amateur showed
& certain amount of originality, and many
happy hours used to be passed discussing
the pros and cons of the equipment in use
and listening to your host expounding his
theories on the relative merits of his appara-
tus compared with your own or that used
by the rest of the local cirele of amateurs.

It can be imagined that those visits used
to prove most interesting, informative, and
a most pleasant way of strengthening the
bond between fellow experimenters. No
alleged social distinctions were allowed to
interfere with the round of calls. A great
deal of good work could be done now, if
only those members living in the same
districts would arrange to visit each other
in turn, and there is no reason why, at a
later date, some form of inter-district
visits should not be arranged. A little closer
contact and co-operation between all
members is all that is necessary. We at
this end will do all we can to further the
idea, but it must be appreciated that the
main work must, of course, be done by
those meémbers in the various towns or
districts.

We would welcome news, views, and ideas
about what apparatus or procedure is used
by members for their experimental work.
It is possible that some still favour the very
flexible *‘ unit ’’ construction. Others may
have found out that a particular form of
baseboard construction lends itself most
readily to the many alterations so often
necessitated during tests and experiments.
Chassis arrangements are bound to have a
certain number of adherents, and although
each of the arrangements mentioned can
possibly claim some advantages, we feel
sure that all members would like to hear
about any one particular idea which has
been developed—through practical work—

- to offer the greatest facilities to the keen
experimenter. If, therefore, your shack
houses something which you have tfound
most useful, and which has a touch of
originality, let us have the details to pass
on to all members. After all, this page is
devoted to the exchange of members’ ideas.

Think It Over

N a letter we have received from Member
6,583, for which many thanks. he asks a
query which we give below for your con-
sideration. No prizes are awarded for the
correct solution, but if it happened with
your installation, could you explain the
reason why ?

1 have been experimenting with an
0.v-0 and had some grand fun using it
as a convertér, I use an A.C. eliminator
for H.T. supply, and decided to add some
exfra smoothing. Joining A.B. to
eliminator and C.D. to set, violent hum
and beating (motor-boating, we assume)
is heard, but on joining C.D. to eliminator

and A.B: to set, the trouble is eliminated.
Can you explain this 2’

We have replied to the member concerned
by post, but for your benefit we are repro-
ducing his sketch on this page.

Do You Realise ?
HEN we have won this war, and con-
ditions are back to normal, there is
going to be a great deal of activity on the
5 metres, 24 metres and, believe it or not,
the 1} metre bands. Our American friends
are already doing some very useful work on
these bands, although they are more con-
cerned with the last two than the first, as
56 mes. transmission and reception seem
to have lost their kick, so far as they are
concerned. To give you a better idea of
this, we would like to quote a few lines from
an article in the November issue of Radio.
“ A few short years ago amateurs who
engaged in u.bh.f. experimenting will tell
you ‘ 56 mes. is duck soup; anything will
work on five. But 112 mes., that is some-

A.C./D.C. sets not using 2 mains trans*
former—to raise the rectified or D.C
voltage to values higher than the mains.
When a 25Z6 is used on a supply having a
voltage higher than that mentioned above,
it is essential to include in cach anode
circuit a resistances of, say, 100 ohms.
The output voltage is governed to a great
extent by the capacity of the condensers,
and we would suggest 6 mfd. as being
satisfactory for British supply voltages.

Morse Transmissions

MAKE a note of the following times and

wavelengths if you wish to have some
first-class morse practice. GBR, GAY,
GIM and GIJ at 00.30 hrs., GBR, GAI2,
GIA and GIM at 13.00 hrs. and 17.02 hrs. ;
GBR_, GAY, GIA and GIM at 20.48 hrs.
All times being B.S.T. The transmissions
consist of British news bulletins from the
Post Office stations operating under the
calls given above. It should be noted that
GIA has a directional aerial on S. America.
The wavelengths are: GIA, 1527 m.;
GAI2, 16.03 m.; GIM, 23.13 m.: GAY,
33.67 m.; GIJ, 4295 m.: and GBR,
18.75 m.

Contacts
EMBER 6.868, a newcomer to our
ranks. would like to make contact
by correspondence with other members
in his area or overseas. His address
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thing else again. You have to use the
right oscillator tube and part your hair
just right.” Now that 112 mcs. no longer
appears to scare anyone, 224 mcs. is looked
upon as the band that requires especial
care and equipment that is just so.”
This extract precedes a description of a
super-regenerative 224 mcs, receiver, whilst
on the next page the construction of a
transmitter to cover the same band is
given. This only goes to prove our remarks
above, and it is high time that we amateurs
gtarted to become more acquainted with
the higher frequencies, as it will, without

"doubt, form an important link in the

communication system of the future.

Voltage-doubling Rectifier
MANY have asked for details of the
circuit used in some of the A.C./D.C.
type of receivers, of a voltage-doubling
rectifier making use of a valve. As we
think that the subject might be of general
interest, we give on this page the theo.
of a circuit employing a 25Z6 valve. It
will be appreciated, from the name given
to the arrangement, that its sole object is
to provide an output (D.C.) voltage of
approximately twice the input (A.C.)
voltage, the current output being that for
which the valve is rated. With the type
mentioned above, this is in the region of
85 mAs. The arrangement has, perhaps,
a greater appeal in America, where the
mains supply voltage is around 100 to 125
volts, when it becomes necessary—with

by Member 6,583.

is 21, Racecourse Avenue, Monkmoor,
Shrewsbury, Shropshire.

Member 6,575, of 22, Drummond Drive,
Stanmore, Middlesex, would also like to
get in touch with other members in his
district, to see if some arrangements could
be made for a local club or the means of
holding frequent meetings for general
discussions on S.W. work.

Calling Leigh, Lancs

EMBERS in or around Leigh will, we
hope, be interested in the following
letter we received last month from Member
6,310, of 49, Twist Lane, Leigh, Lancashire.
He says: *‘ Re your suggestion about the
enjoyment and interest which could be
obtained if members could contact each
other in surrounding districts, and, say,
meet once or twice weekly in a fellow-
member’s shack. I am almost sure
members would take to this suggestion at
once, and thus keep the ball rolling until
peace and better conditions are with us
again. Might T add that I would be only
too pleased if any member, or S.W.L.s
who could become members, would call at
my shack any night of the week to discuss
radio matters. I already have one visitor,
member No. 6.598, who lives in Leigh, so
I hope that many more will come along.”’
Judging by the photo of his den, for
which we thank No. 6,310, he is evidently a
keen enthusiast. Thercfore, we hope that
his letter will induce several members to

get together to form a local section.
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PORTABLE RADIO
RECEIVERS

The following list covers t.hose‘un for which

MUSIC

WHERE YOU WANT IT

Cabinet Models from 2118,

This winter has introduced a
rapidly increasing number of lis-
teners to a new radio plecasure:
“music where they want it’!
Free from the restrictions of one-
room radio, they are enjoying their
favourite programmes in the
Shelter, whilst working in the
kitchen, or wherever it is con-
venient to listen; and all by the
simple connection of a Stentorian
Extension speaker to their existing
radio. What’s inore, these hand-
some. but moderately riced
speakers offer an apgreciable im-
provement in reproduction over
most built-in speakers, Why not
make full use of your radio NOW

Varley Dry Acc s are -
Make of | . . v Volt- | V.D.A.
Receiver, [ 1YV No. | 500 ™ fqyitable| Notes.

Alsa 35 2 T.2

30 2 T.2
Bestheven | P. 555
P. 44
202 2 T.2
107
109
B 43 2 V.20 or
V. 40
730 } 1.5 V. 20 or | Reslstance for 2
P. 909 R V.40 | voltaccumuta-
! tor fitted in
Major circuit.
2 V.20
Burndept 292 2 T. 2
309 2 T.2
Burgoyns | Portable 2 V.20
8¢ 4 2 V.20

Bush P.B.70 | 15 V. 20 |Resistance fitted
n efrenit for 3
voit accumu-
lator.

Cossor Portable 2 V. 20

Defiant P. 500 2 T. 2

C.W.S. P. 600 2 | V. '20 or

V.

Ekco P. 151 1.5 V. 20 [ Resistance fittcd
in circuit for 2
volt  accunri-
lator.

H.M.V. 1406 2 V. 60

1402 2 V. 20

Invicta New Junior

Portable } 2 T2
650
634 2 T. 2

Kolster Portable X

Brandes 156 2 T. 2

Lotus 5. .

Portable 2 V. 20

Marconi €95 2| v.¢0

1402 2 V.20
‘Mc Michael| Suitcase
5 2 V.20

Mullard MBS 7 2 T.2

Murphy B. 31 2 | V.40

Grmond Suitcase

5 2 V.20
Phillips Portable

252 2 V. 60
2 T.2
2 T.2

2 V 20 or | Resistance and

40 Adaptor sold

reparatety by

makers.
Portadyne | S.I3. ¢ ] T.2
B.1 2 |V.200r
V. 40
Powertone | Allsuitcasel
Models 2 V.20

Princess Portahle 2 V.20

Pye Baby Q 2 T.2

Rees Phantom 2 V. 20

Mace Baby 2 V.60

Gnome
Regentone | 5. G. *
Portable 2 T.»
Roberts M4D 2 V.20, | With 90 volts
Radio V. 40 HT.
M4Q 2 T. 2

Rolis Phantom 2 V. 20

Caydon Suitease 2 V. 20

Spencer R.P. 9 2 V. 40 | Fitted as Stand-

Cameo ard.

A R. P, 2 V. 40

Truphonic | Suitcase V.20

Ultra 61 2 T. 2

62 2 jV.200r

\ V. 40 .

63 1.3 (V.20 or Ree’st«'m:e ﬂéle:ll
| Voo | g
aeeamulatog,

by installing a Stentorian ?

Write for Illustrated literalure.

Stentorian

THE PERFECT

e

WHITELEY ELECTRICAL RADIO CO. LTD. -

EXTRA SPEAXER FOR ANY SET

MANSFIELD - NOTTS.

YLORMETE
32 raNGE

UNIVERSAL METER

Sensitivity 1,000 ochms per volt. A.C. and D.C.

The set testing
functions of this pre-
cision
covers
essential

ing out accurate elec-
trical measurements
for Radio and
General test work.

Mode! 90. PRICE

£9.9.0

(No purchase tax
poyable)
Complete with leads, ;M
test prods and com-
prehensive book of
operating instructions.

Delivery at  present
sx-stock.

STUDY THESE FEATURES :
METER. 4}" square type Taylor movmg coi! meter.
Sensitivity of 900 microamps. ALES, The large
dial has 3 clearly marked scales for measurements of
Resistance, A.C. and D.C. volts, A.C. volts and amps.
RANGES. The 32 ranges include :—(7) D.C. Yolts
0-0.25 up to 1,000. (6) Output Volts 0-2.5 up to 1,000,
{6) A.C. Volts 0-2.5 up to 1,000. (5) D.C, Current
0-1 mA. up to 2.5 amps. (4) Resistance from | ohm to
10 megohms. (4) A.C. Current'0-1 mA. up to 2.5 amps,
SOCKETS. There are 4 on the front panel ‘Common,’’
“ Test,” **1,000v”" and ‘‘ Output.” ACCURACY,
A high degree of accuracy s assured, as every ‘nstru-
ment is caresully checked against our standards.
Model 95, 17 Range D.C. Meter . £Te17-6
"Technical Brochure free on request.
BRITISH MADE.  GUARANTEED 6 MONTHS.

Electrical Instruments Ltd.
, Montrose Avenue,

UGH, Bucks.
]

Telephane’ Slough 21381,

TRAINED MEN
URGENTLY
NEEDED

NEVER before has there been such an urgent
demand for trained radio men, There’s a
job waiting for you; or you can earn good
money in your spare time.
Are you liable for military service ? The R.A.F.
is appealing for radio men, and many of our
students have already been accepted as Radio
Mechanics, Operators and Instructors. They
like the work and the pay is good.
You can study at home in your spare time
and become a qualified Radio Engineer. Even
if you know pothing about radio, we can
train you,
Hundreds of our students who had no previou:
knowledge or experience of radio have secured
well-paid employment or spare-time work as
a result of our training.
Our Home-Study Courses are praised and re-
commended by leading Radio Authorities.
Our fees are reasonable and can be paid by
easy monthly instalments.
Wherever you live you can study at home
without interfering with your ordinary occupa-
tion. Do not delay, bLut post coupon now
for full details of our Courses,

We have moved from London and Ealing ;
cur new address is :—

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

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

| Please send me trec details of your Home-Study
Radio Courses.

‘NAME crreeereennenensesessssnsesasnanenne |
| ADDRESS ....cvuvuneesessesonsaneesesneeess |
| P a3 l

............ ehectasnsabaes b aeannn

— ——————— T o T— — O W W M — —— ..
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A "Class B” Degenerative
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Feed-back Amplifier

Details of an Interesting Circuit Incorporating a
Pentode Driver Stage

N an effort to obtain as large an undis-
torted output as possible from a battery-
operated receiver, J. M. Riddle, junior,

of the Radio Corporation of America, has
been experimenting with ““Class B~ ampli-
fiers employing degenerative feedback and a
pentode driver, and has produced the three-
stage amplifier shown in the circuit diagram
(Fig. 1). In this circuit the inverse feed-
back loop is provided through the three
amplifier stages, thereby correcting dis-
tortion and other undesirable frequency
characteristics of the pentode driver stage,
permitting the full power output there-

transformer 30, the secondary 31 of which
is connected with the loudspeaker load
represented by the speech coil 32.

One side of the secondary circuitis earthed
to chassis as indicated at 34. The opposite
high potential side of the secondary is
provided with a terminal connection 35
for an inverse-feedback lead 36 having a
series controlling resistor 37 and an output
connection to the cathode terminal 38 of
the cathode resistor 14 'in the first stage,
in order to provide inverse feedback to the
first audio-frequency stage under control
of the resistor 37.

63 b4 37/‘
==\ ::/4
60 &/
b3
13

from to be made available for driving the
 Class B.”” stage, and permitting a relatively
high gain through the amplifier by reason
of the high gain of the pentode stage over
the reduction in gain introduced by the high
degree of inverse feedback.

Referring to Fig. 1, the audio-frequency
amplifier includes a high-impedance triode-
voltage amplifier provided by a valve 5
as a first stage having a control grid 6
connected to the volume control contact
7 of a volume-control potentiometer 8, to
which incoming audio-frequency signals
are applied through an input lead 9 and a
ground or chassis connection 10.

The high-impedanece first-stage amplifier
valve is included in the same envelope
with diode detector anodes indicated at
11, having a common cathode 12 connected
to ground or chassis 13 through a low
resistance bias resistor 14. The bias
potential from the resistor 14 is applied
to the control grid 6 through a grid resistor
15 connected to chassis as-indicated at 16.

Output Stage

The amplifier output stage consists of
a pair of “Class B’’ amplifier triodes
20 and 21 having a bdlanced input circuit
comprising the secondary 22 of a step-

. down transformer 23 providing a low-resist-

ance input circuit connected at its terminals
to the control grids 24 and having a centre
tap 25 connected to earth 26, and to the
cathodes 27, as indicated, for zero-bias
““(Class B’ operation. The output anodes
28 are connected in balanced relation
to the primary 29 of the ““ Class B’ output

36

HT+ HTAH

Fig. \.—Circuit diagram of a 3-stage amplifier incorporating a

peniode driver stage.

Driver Stage

The amplifier utilises a pentode wvalve
40 as the second-stage amplifier or driver
stage for the output stage. The use of
a pentode valve for a driver stage ordinarily
results in severe distortion, and an unsatis-
factory fidelity characteristic. However,
the pentode driver has the advantage that a
higher power output is obtainable there-
from because of the better plate efficiency
of the valve for a given plate voltage. This
provides an adequate power source for
driving an output stage of the *‘Class
B or “Class AB’’ type and, at the
same time, takes less output voltage
from the first audio-frequency amplifier
stage 5.

The advantage of the high signal gain and
power of the pentode is retained by employ-
g a relatively high degree of inverse
feedback which is sufficient to correct the
high-distortion characteristic of the pentode
driver stage, while a portion of the relatively
high gain is maintained through the
amplifier substantially higher than available
with a usual triode driver.

The pentode driver stage is connected
between the first-stage valve 5 and the
“Class B’ stage 20-21 by connecting the
output anode 41 of the pentode to a high
impedance primary 42 of an interstage
coupling transformer 23, and the input or
signal grid 44 is coupled to the high
impedance output circuit 45 of the first-stage
amplifier through the wusual capacity
coupling means 46, provided with a high
vesistance grid leak 47.

Marfh, 1941

Lack of Phase Shift

The pentode is provided with an un-
bypassed cathode resistor 48 from which
bias for the control grid 44 is derived, and a
predetermined degree of degeneration which
further aids in preventing distortion.
Furthermore, the unbypassed resistor does
not introduce any phase shift. The cathode
circuit is earthed as indicated at 50. The
suppressor grid 51 is connected to earth,
and the screen-grid 52 is connected to the
positive supply lead indicated at 53,
which also supplies the anode 41. The
primary 42 is shunted by a condenser 54
which cuts off the amplifier response above
the audio-frequency range to prevent
oscillation at a high frequency such as
35 ke., where the low leakage reactance
tends to resonate.

With an RCA 6Q7 valve for the first-
stage amplifier, an RCA 6J7 pentode as the

‘valve 40, and the valves 20 and 21 provided

by a single RCA 6N7 “ Class B’ twin out-
put valve, highly stable amplifier operation
has been obtained in a low-power battery
amplifier with a resistor of substantially
.5 megohms at 45 and 47, a coupling capa-
citor of .5 mmf. at 46, and a grid leak of
one megohm at 15. The self-bias resistor
48 without by-pass is approximately
600 ohms,

The resistor 14 in the cathode circuit.
of the first-stage amplifier 5 is preferably of
a low value, and is of the order of 680
ohms to prevent degeneration in the first
stage. For this rcason, bleeder current
is provided from a suitable source controlled
by a series resistor indicated at 63. The
by-pass condenser 60 is of a value suffi-
ciently small to prevent introducing any
frequency characteristic into the feedback
circuit. )

It has been found that, with a resistance
of 1,500 ohms at 37 a feedback of the order
of' 32 db is provided, and that the resistance
may be increased to 3,200 ohms with a feed-
back of substantially 36 db with stable
operation, for the reason that the pentode
driver stage is included in the feedback
loop between the amplifier input circuit
and the output stage. Previously an inverse
feedback of the order of 15 db has been
considered normal.

Characteristic Curves

For a given wattage output, the three-
stage amplifier shown has an over-all
characteristic as indicated by the curve
65 in Fig. 2, whereas, with an equivalent
rating triode driver in place of the pentode
40; the distortion is indicated by the
garve 66. The distortion of a standard
‘Class B’ amplifier with triode driver and
no feedback is indicated by the curve 67.

It has been found that the undistorted
power output of an amplifier, as shown in
Fig. 1, may be of the order of 40 per cent.
higher than that obtained with a con-
ventional “ Class B’’ feedback amplifier,
provided with a triode driver stage, and first-
stage amplifier.

2
Fig.2.—Curves !
®l  indicating the ,'
owt  overall charac- ? ]
3 teristics of the f "’
~ amplifier. / )
§/2- 6 J ,’
S 5]
'é’ ., 65 1
a / ]
g s /7
8° e /
4 __,—-', ,”
;:_:_’——/
b e

’ 2 3 4 5 6 7 8 S w© P
wWATTS QUTAYT



PRACTICAL WIRELESS 199

_ March, 1941 -~

o L3
Practical Wireless ] G l N
PRACTICAL WIRELESS No o SUPERHETS
Date of Issu- Blueprin: Battery Sets : Bluepri . . i
Siucprints, 64 cﬁRYSTAL SETS ‘ %5 ?u;cyerheb (’léhre:-’vr:\';?e')" “.c.h 5.6.57 PW310 rehable
, 8d. . : . J. Camm’s 2-valve 8 —_ 52
1987 Crystal Beceiver .. .. =~ EWTL  MainsSats : “Blueprints, 15 each. o FUSES
The * Junior ** Crystal Set .. 27.8.38 W04 A'C. €5 Superhet (Three-valve) » - PW4
D.C. £5 Superhet (Three-valve) . - PW42 d
STRAIGHT SETS. Battery Operated. L : an
gﬁ’;;'l"vsi"”"g“ u-“‘" ry Ope Un\l:ﬁfg;l £5 Superhet (Three WAL
ave Unipen (Pentode) .. — PW31A . - I W3
Beginners’ One-valver ., 19.2.38 PW25 § § 8;{,‘}"‘ 3 ‘GC Sup‘f?“; o - PwWa HOLD E Rs
The * Pyramid ” One-vaiver (HF ) 5 Camm’s Universal £4 Super- PWED
1':; )m - ..‘ o .. 27838  PWO3  wQuslitone” Universal Four ..  — PWT3
-vaive eprint, 13. .
Tho Signet Two (D & LF) .. 24938  bwrio  Lodr-fales : Doghiecsided Bluepriat, 1s. 60. . NAT
;‘;mt-valv]osa ttnel“”'rr;]m" Ils). euII.IF Push Buttou 4, A.C. Mains ’tlod'e'l} 221038 PWO |0NAL
ectone ry Three (D, 2
<1§%‘y1gsgi)11iﬁg Three (D 2 [F PW1 °"e-v3\'v|:’ r ;-Iro;‘l’nﬁ.%?’s' Battery Operaes. EFFORT
B . Twovavs - ueprnty, 1, aaeh, N o
e , Pow - 5 wo- : ] . -
Summit Three (HF Pen, D Pen) - pws7  Midget Short.wave Two (D, Pen) - Pwasa ! dftf::go:slfmrsleedrl'esrs“ g
All Pentode Three (HF Pen D The * Fleet ™ Short-wave Two say, we are directing ©
(Pen), Pen) " .. 20537  pway (D (HF Pen), Pen) . 2ass PWol main offares and. seophies
Hall-Mark Three (SG ) — Pwil  Three-valve : Bluoprmts, 1s. euh towards the requirements
~Hall-MarkCadet. (D, LY, Pen (RC)) 16.3.35 PW4s  Experimenter’s Short-wave ‘I'hree of the Government Services.
T, J. Camm’s Silver Souvenir (HF (8G, D, Pow) — PW30A H
E Pen D (bem). Pon (ALl Wave The Prefect 3 (D, 2 LF (nc acd owever, some supplies of
Three .. 13435 PW4) Trans)) - PWE gomponents are still
Cmeo dgeb Three (D 2 LF The Band—Spread "S.W. Three or Radio Servicing, but
- PW51  (HF,Pen, D (Pen), Fer) - PWos § should delays occur we know
1086 Sombtone ‘Chtee-Four (HI ’ ' . ) our frlends wili appreciate
Pen, HF Pen, Westector, Pen) - PW33 gy ive : B PORTABLES. the difficulties which at
Battery All-Wave Three (D, 2LF Thres-vaive : Biusprints, 13. each, present arise irom day to
T ston (BF Pon, D! - PWS5 U pltanie (HP Pen Tnhmkfex‘f)a fve W63 .
Thg T :toror fr?n‘ ( H%nPen,Pen en) - gggé l)a(rb\g Iil)yxlv‘cm)ht Mlcinet Portable 5.6.39 — zﬁnwzjidbapzi\:’v:m?l‘s‘:d ‘::;
ee (56, D, B) .. — PW61 en) .. - 38 7 jt
J C,ammg Becord All-Wave Four-valve : Bluegrint, Is. ’ :‘r:.r\lfv:::le:g pis::ﬁ:n:;::s
e (HF Pen, D, Pen) 31.10.36 PwWgo Y Imp” Portable 4 (D Ly, L¥ fied when ordering, ’
Tho * Colt,” m-Wave Threo (D, (Few)y .. = PWs6 .
2LT (B 1) 18.2.39 PW72 Prices are being kept as fow
The “ Raplde smigm 3 (D, ) MISCELLANEOUS as possible despite increased
2LF & Trans)) ~ .. 4.12.37 pws2  Blueprint, ts, costs in every direction.
F. T:I o %)e o;,&e All-Wave §.W. Converter-Adapter (1 vaive;  — PW4SA g‘l:;-tnw:ge ou still have the
.8.8 7 . 2 st ran
Lot Do w}m rhres 283 WIS AMATEUR WIRELESS AND WIRELESS MAGAZINE radio products n the Upiced
(HF Pon, D, Pen) 22138  PWs4 CRYSTAL SETS Kingdom to choose from.
* i Pen Do “tt;pme (ThEE sm W Rouratation Cryseal 23.7.38  AW42
en 87 stal Set .. PR I 27
The* Hutricane " All-Wave Three 1934 Crystal Set. .. e . —_ AWad4 THANKYOU!
(Sg %(Pen) pe,iz o 30.4.38 Pwsg  150-mile Crystal Set . . — AW450
. Camm’s * Pusl Button ”
"Three (HF Pen, D (Pen), Tet) 3938  PWO2  gpg yyl T SETy Batteny Operated. .
ggur;valv% Blggu}t)a lBs‘. ¢Pa)c||. . - B.B.C. Spe'cxal One- u;her . - AW387 A SeleCt|on Of
notone Four , L os 1537 PW4  Two-valve : Blueprints, 1s. sach
Fury Four (0 86, D, Pen) . - PW11 1 3. Tr .
i DR mi bl e Tet e - FUSEHOLDERS
—_ 7 . 100 N
Nuc]eon Cluss B Four (SG D PW1 I{u&eﬁfrglylln‘gz_(‘])“ Pen) .. .e —_— AW426 Basebourd Fuseholder—
(86, LF B).. _ PWSB  n alver .. - WM40¢ (Single) .
Fury ¥our Sllllpﬁr(i(} S0.D.Pen)  —  PWC [ ey Beprints, Is. exch. AWAL2 List No. F.27 ge.
all- 4 o - 2 :
e ll;yush Pull ar (HF Pen, _ — Lucerne Ranger (SG, D, Trans) . . = AW422 l)a"slgggzl;{g)b‘useholdcr_
P, . Camm’s Limit** All- Wave £5 ;:’ Three: De Luxe Version - ' List No. F.26 9d.
. 'Four (HF Pen, D, LF, P 26.0.56  pwor (G, D Tran 105.34  AW435
« Acme” All-Wave4(HI‘ Pen, D ufernn Straight Three (D, RC Accumuiator or Flex-Wire
(Pen), LF, Cl. B) 12238 PW83 parans) o - AW437 Fuseholders
The * Admiral* Four (HF Pen, Slr;]u,?golrm ) c1 o hree ((§G b, \sz,) 1 List No, F.10 1/3
HF Pen, D, Pen (BC)).. .. 39338  PWuw memm‘“;‘gnm{l‘;ﬂ ﬁ];cen(s"(gﬂ) J"'w 33 WMaz Ba(s’lgb‘o?n)i Fuseholder—
Mains Operated. : CPem) L. L. .. l0ds3 WM riple
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Unl;vem B;ﬂl Mark (RE Pen D - R Soreet, Surand, W, e House. South BY.PASS ROAD, BARKING.
& Tele RiPpleway 3474 (4 tines).



_ 200

PRACTICAL WIRELESS

March, 1941

The “ Fluxite Quins” at Work.

When young Ol a fault tried to trace
He found himself hanging in space.
‘* Thanks to FLUXITE
This aerial’s fixed tight
And it's that now that’s saving my face ! "’

See that FLUXITE is always
by you—in the house—garage—
workshop—wherever speedy
soldering is needed. Used for 30
years in government works and
by leading engineers and manu-
facturers. Of Ironmongers—in
tins, 4d., 8d., 1/4 and 2/8.

Ask . to see the FLUXITE

SMALL-SPACE SOLDERING

SET—compact but substantial

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

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

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.),
BERMONDSEY ST, S.E.I.

FLUXITE

SIMPLIFIES ALL SOLDERING

A Service Engineer's Log

A Further Selection of Notes Which Will be
Found of Practical Aid by Both Service Men
and Constructor-experimenters

RECEIVER, that I was called out
to see recently, was a high-class
superhet with triode-hexode. fre-

quency-changer and one stage of pre-F.C.
high-frequency amplification. Normally,
it had an extremely good range and plenty
of output, but a fault had developed
suddenly which resulted in an almost
complete cessation of signals except from
the Home Service ; these were so weak as
to be barely audible.

Since the set was well screened, I first
tried the effect of removing the aerial lead
and connecting a length of flex in its place.
That was to make sure that there was not
a break in the aerial lead close to the
aerial terminal. But it did not make any
difference, so it was evident that the fault
was within the set, When a 'pick-up was
connected, reproduction of records was
quite satisfactory, which showed that the
fault was prior to the L.F, stages. A
rough check was made of the voltages to
the preceding valves, which were in order.
The next step was to connect the aerial
lead, through a small fixed condenser,
to the control grid of the first detector ;
the receiver then behaved well, so it was

evident that the fault lay in the H.F. Res/ster

stage.

Broken Choke Connection

The H.¥. valve was temporarily replaced
as a check, but that did not make any
difference. It was then realised that in
making a test of H.T. voltages the meter
had been connected to the H.T. side of
the H.F. choke in the anode circuit of the
first valve, so .another test was made by
connecting the meter between earth and
the anode terminal. Since the. meter
needle remained at zero it was clear that
there was no circuit through the choke.
Close inspection of this component revealed
a broken connection between one end of
the winding and the pigtail; when this
was re-made the set operated normally
again,

The tests described could, of course,
have been made in various other ways,
and it might be argued that H.T.
current measurements should have been
made at the commencement of the tests,
but this is always rather difficult since it
means breaking the anode circuits.

Simplified Circuit Testing
Incidentally, it is worthy of mention
here that in building a multi-valve receiver
of fairly pretentious type—such as a high-
class communications receiver—it is an
excellent plan to include small jacks in
the anode circuit of each wvalve. The
jacks should be of the closed-circuit type,
80 that their contacts are closed when no
plug is inserted ; the meter plug opens the
contacts and connects the meter betwcen
the two terminals of the jack, as shown in
Fig. 1. 1t will be obvious that the jacks
should be on the H.T. side of the anode-

| coupling components, and that the meter

should be shunted by a non-inductive
fixed condenser of about 1 mfd. capacity.

Meter Shunts
This arrangement is followed in the case
of many commercial-station receivers and

is elaborated slightly, the eclaboration
consisting of wiring suitable shunt resistors
across the various jacks so that a single
meter can be used for reading the anode
current of each valve and also the total
current consumed by the set. Thus, if
a 1 mA. meter is used, readings up to
2 mA. can be taken by shunting the jack
by a resistor equal in value to the resis-
tance of the meter; 5 mA. can be read
by using a shunt resistor equal to one-
quarter the resistance of the meter, and
s0 on. It may be heclpful to mark the
jacks with figures to indicate the ‘‘ multi-
plication factor.”” One slight difficulty which
cannot easily bhe avoided is that the ordi-
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Fig. V.—Connections to a plug and jack used
for quick measurement of anode current. Care
should be taken to see that the polarity of the jack
and plug is correct for the meter and that the
jack is well insulated from the metal panel, if
such is used.

nary resistors on the market are not
accurate to within about 10 per cent.,
and therefore, readings are not precise.
This is seldom important, since the main
requirement is that any change in readings
should be easily seen.

Just one point to remember: see that
she plugs and jacks are wired correctly
tn relation to the polarity of the meter
and of the jack terminals. This is indi-
cated in Fig. 1.

A Misleading Fault

What at first appeared to bc a very
simple matter caused a certain amount
of confusion when testing a three-valve
“gstraight >’ set. The owner complained
of crackling noises, and when a meter
was included in the anode circuit of the
detector the needle flickered. It was
fairly obvious that the L.F.-transformer
primary winding was at fault, and the
decoupling resistance was checked to
verify this. .

Rather as an afterthought it was decided
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to test the transformer and to make sure
that the fault was not in the leads from
.the windings to the terminalg. - This was
‘done by eonnecting a milliammeter, series
resistor and G.B. battery between the
primary terminals. But the test indicated
that the transformer was sound. It was
then found that the lead from the H.F.
choke was attached to the transformer
through a ““ dry’’ soldered joint, the joint
having a resistance in the region ot 100
ohms at the time of the test. Consequently,
it was necessary only to pull the wire
away, clean the wire and the soldering tag
and re-solder to stop the cracklings.

Erratic Working of Amplifier

A five-watt A.C. amplifier was in for
test, the trouble being that it sometimes
failed to work at all and sometimes worked
normally for a short time and then began
to produce all sorts of weird noises. When
we first put it on test it refused to function,
so we quickly proceeded to make various
voltage and current tests with a universal
meter. By the time we had measured the
rectified output from the H.T. section,
however, the amplifier started to work,
although there was a certain amount of
‘“clicking’’ in the speaker. When this
happened it was noticed that the rectified
H.T. voltage rose suddenly.

That was a fairly clear sign that the
valves were not passing their full share of
anode ' current when the * clicking”
occurred, and therefore that there was

Fig. 2.—A simple method of test~

ing a volume control potentiometer

and (inset) a method of effecting
‘a makeshift repair.

probably a bad connection in the H.T.
tine. The wiring seemed to be sound
-enough, and the thermal-delay switch
came under suspicion; incidentally, this
had, no doubt, been included because a
directly-heated rectifier was used in con-
junction with two indirectly-heated
pentodes in push-pull. As a test of this
switch, we wired a Q.M.B. switch in parallel
with the input ‘and output H.T. termindis
and turned this on after waiting about
30 seconds for the heaters to reach working
temperature. With this switch in circuit
the amplifier behaved correctly, so there
was no doubt that the T.D. switch was
defective. Since a new one was not readily
available, we made an examination of the
oldewitch and found that the bi-metal arm
was strained, so that there was insufficient
pressure on the contacts. By carefully
. bending the arm and cleaning the contacts,
the switch was made serviceable again.
Before putting it into use, however, a. few
tests had to be made of the adjusting screw
to ensure that the contacts did not close for
-‘between 30 and 40 seconds after the mains
‘had been switched on.

- To Simplify Component Tracing
The following is rather outside the normal
scope of these notes, but the hint may be
of interest to other service men. We had

a particular commercial American-made
receiver of very compact type which was
frequently giving trouble due to resistors
going ofc. There was no circuit diagram
available, and it was always difficult to find
the resistors associated with the particular
circuit which was found to be open. After
spending a good deal of time, on two
separate occasions, in tracing resistors, we
simplified any future work on the set by
drawing a rough skeleton circuit including
most of the resistors. We then numbered
both the circuit and the components R.1,
R.2, ete. It is now a very simple matter
to trace through the set in case of trouble,
although now that we have replaced several
of the }-watt resistors by good ones rated
at one-watt, it is unlikely that there will
be much further trouble in this direction.

The hint may be useful to constructors
who build elaborate receivers in a compact
form, although in their case resistors with
an ample ‘“ margin’’ will generally have
been specified.

Potentiometer Tests and Repairs
Volume-control potentiometers are apt
to be troublesome after they have been in
use for some time. The reasonis, generally,
that the fine wire winding becomes worn
through at one point due to constant
rubbing of the contact arm. This fault
appeared to have arisen in a set which we
had on test recently, since output was
‘“jumpy’> as the volume-control knob
was turned from minimum to maximum ;

there was also a certain amount of
*“ erackling >’ as the control was operated.

It was first mecessary to remove the
component from the receiver, and after
that a simple test was carried out as shown
in Fig. 2. A voltage, from a G.B. battery,
was applied between the two outside
terminals of the potentiometer, and a pair
of phones was connected between one
outside terminal and the centre terminal.
Pronounced crackling as the knob was
turned showed that the element of the
wire-wound potentiometer was defective.
In this case it was possible to open the
case of the potentiometer, so the test was
repeated with the wire winding exposed.
It was then an easy matter to find where
the break occurred. There was only a
single break, but this affected the control
at various positions of the knob due to
slight movement of the whole winding.

As a new control was not on hand, the
wire was cleaned round the break, lightly
smeared with flux and a small spot of
solder dropped on to it. With a small,
hot soldering iron the solder was quickly
(speed is important) ‘‘ spread >’ so that it
did not project above the level of the wire.
When solderting is impossible it is sometimes
possible to wedge a slip of tinfoil between
the winding and the case if this is not made
of metal.

-

=g f'OR THE
RADIO SERVICE MAN,
DEALER AND OWNER

The man who enrolls for an 1. C. S. Radio
Course learns radio thoroughly, com-
pletely, practically. When he carns his
diploma, he will KNOW radie. We are
not content merely to teach the prin-
ciples of radio, we want to show our
students how %o apply that training in
practical, every-day, radio service work.
We train them to be successful!

INTERNATIONAL CORRESPONDENCE SCHOOLS

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

the subject marked X.
. Complete Radio Enginesring

Radio Service Emgineors

Elementary Radio
Television
If you wish to pass a Radio examination,
indicate it below.
Inst. ot Wireless Technology
P.M.G. Cortificate for Wireless Operaters

Provisional Certificate in Radio Telephony and

Telegraphy for Aircratt

City and Guilds Teiecommunications

NAME. ccvveavensassvscansvaonsance Al.. .

Address ....vveverieiienans vesesene tveeneaan

...... Nesvsessencs eresssresestevestorssean e

(Use penny stamp on unsealed envelope.)

RECORD
BREAKING

with 4 TROPHY

“JOodifferent 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.
Waverangke 7 to 550 metres, continuous bandspread
tuning. .F. on all 5 bands. For use with separate
. type speaker. ‘’Phone sockets. Accurately
aligned and ready for use. Price, £I4. 19. 6d.
Matched Cabinet Speal available, 46/3 extra,

Terms : £3 down and 44/- monthly.

TROPHY 6 .. .. .. SIL 1L 0.
Including built-in
speaker,
Terms : 45/- down and 34/6 monthly.

SEND FOR FULL LISTS.

PETO SCOTT CO. LTD,,
77 (P) CITY ROAD, LONDON, E.C.
'Phone Clerkenwell 5911.
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Introducing Radio

Receiver Servicing
By E. M. SQUIRE

Only recently published, this book is already
being talked of as the best book on receiver
servicing. It is handy and concise, and gives
readers a sound knowledge of receiver operation
and equipment without unnecessary theoretical
frills. A downright practical bool( for practical
men lke yourself. Get your to-day.
8/4 post free. Order from a bookseller
or direct from the publishers.

THE SUPERHETERODYNE RECEIVER
By Alfred T. Witts, AM.LE.E. *“ Gives all the
information necessary for a complete under-
standing of the Superheterodyne Receiver.”’—
Practical Wireless. Fourth edition. 4/6 net.

RADIO UPKEEP AND REPAIRS
By Alfred T. Witts. In its Fourth Edit.lon
which speaks volumes. Recognised of
the leading introductory books. Well iIlustrated

6/- ne

WIRELESS TELEGRAPHY
Compiled by W. E. Crook, AMIEE. RAF.
men in particular are finding this book a god-send,
Its soundness and concentration upon practical
matters account largely for its undoubted success.
Second edition. 7/8 net.

FIRST COURSE IN WIRELESS
By * Decibel,” Explains the fundamental
principles of wireless and gives a step by step
description of the theory and working of wireless
receivers. b5/- net.

PITMAN, Parker St., KINGSWAY, W.C.2

PUBLIC APPOINTMENTS

WIRELESS TECHNICAL INSTRUCTORS REQUIRED
IN ARMY UNITS

Emoluments.—Pay, 8s. 9d. per day (7 days a week).
Clothing, rations and accommodation, or if this
cannot be provided, allowances at authorised rates.
If married and otherwise eligible family allowance
payable in respect of wife and children, subject to
allotment from pay.

Candidates should preferably be under 35
over 24 and—

{a) Hold one of the following qualifications :

Graduateship of the Institution of Elec. rical
Engineers.

Final (Grade IIT) Certificate of City and Guilds of
London Institute lixamination in Radio Communi-
cation.

Higher National Certificate in Electrical Engin-
eering.

Certificate of City and Guilds of London Institute
in Radio Service Work.oR

and

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

Simple algebra, including quadratic equations;
simple trigonometrical ratios and identities; vectors.
- Properties of electrical currents; heating of con-
ductors ; magnetic fields; unit of current; Ohm’s
Law; resistance in series and parallel; potentio-
meters.

Magpetic effect of current: fields due to parallel
wires; fleld due to a solenoid; clectro-magnets.

Meters.

a %(rllduction; effect of rotating a coil in a magnetie
eld.

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

Capaeity ; charging storage and discharge of
condensors; through resistance and inductance.

Altematmg currents : vector diagrams: cffect of
resistance variation; effects of L and C in A.C.
circuit; phase difference of currents ;
in a series circuit: parallel circuit of L and «;
Q factor.

Elementary knowledge of valves ; simple theory
of amplifiers; oscillators and detectors; general
principles of radio practice,

Suitable candidates. will be interviewed at Jocal
centres, and, ifsuceessful, wiltbe enlisted and appointed
Acting Sergeant Tradesman. For those who are on
the Schedule of Reserved Occupations, special arrange-
ments will be made to enable them to be enlisted.
Inthe event ofany applicant found to be reserved under
Schedule of Reserved Occupations special application
will be made for relaxation of the Schedwe. No
guarantee can be gl\ en that this appllcahon will be
successful.

Application Ferms, obtainable by post card from the
Under %ecretary of State, The War Office (A.G.6c),
“ Poles,” London, 8.W.1, to be Iodged by Friday,
lvolm..\r\ 14th, 1941

resonance:
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The Bombing of Broadcasting House

T was recently revealed that Broadcasting
House has been twice hit and seriously
damaged during air raids. A number of
the B.B.C. staff werc Lilled and others

wounded, most of the casualties being
among members of the monitoring staft.
During both raids separate programmes
were being simultaneously transmitted to
the home country, to Europe, and to the
programmes

world. On both nights all

(Right) Salvaging some of the
books from one of the bombed
offices.

went on without a break. Both the Home
Service and the Forces programmes have
since been regularly maintained. The
accompanying illustrations give a good
idea of the extent of the damage done
during the second raid. We think that
great fribute is due to the B.B.C. and its

staff - for maintaining its service under
* front-line > conditions.
(Left) This illusiration gives a good

idea of the extent of the damage to
one of the studios.,

Wireless QOperator
Saves a Bomber

THE crew of a heavy bomber must be a
carefully-chosen team if the best
results are to be obtained and the aircraft
brought comfortably back to base. Some
of the men may seem to have more
spectacular jobs than others. The bomb-
aimer times his release to do the utmost
damage to the enemy ; the pilots take turns
at the controls; and the tail gunner in his
little glass house keeps a watchful eye
open for attacking aircraft.

Perched at his instruments amidships,
in the dark interior of the bomber, sits the
wireless operator, who would seem to have
only routine stuff to do; but sometimes it
all depends on him. The other night, our
aircraft went out in foul weather to raid
important German targets. Many of the
bombers ran into icing conditions and
fierce storms. Against the enormous odds
of this weather one bomber had to abandon
the attack on the primary target. The
aircraft had iced up, and consequently the
engine was not behaving well. The whole
flight had been made through stormy
woathor, vizibility amounted to next to

nothing, and the air was h-avily charged
with electricity. The tail gunner reported
sparks all round the tail, and later, when the
starboard engine was overheating badly,
flames joined the sparks. Then the port
engine began to misbéhave.

Electrical disturbance was all around,
and the wireless operator had to keep his
aerial earthed most of the time to avoid
the last nuisance of all, a blown-out set.
There were only a few lulls in the electric
storm, and every minute was precious.
An extra hour in the air in those conditions
might mean disaster. A minor deviation
would take the aircraft beyond its capacity
to struggle home. Navigation, without the
wireless operator, was a matter of gead
reckoning, because there was no visibility.

In a pause, while the storm and disturb-
ance lulled, the wireless operator managed
to get mto communication with a home
station. Catching another lull, the position
was checked and rechecked. The entire
crew was suffering from the bitter cold,
the engine gave every sign of giving out.
The wireless operator put up a grand show.
Crew and aircraft depended on him.
Snatching the odd moments, and never
faltering, he sat at his instrument, picking
up direction, checking it up, and finally
bringing the aircraft home to a safe landing.



_ March, 194

PRACTICAL WIRELESS

Replies to Queries

Methods of Detection

‘I am building a receiver to givs me good-
quality reproduction, and ¥ cannot make up
my mind whether to use a leaky-grid or an
anode-bend detector. I understand that the
former method is likely to introduce distor-
tion. [s this so in actual practice ; if it is,
do you think that the distortion would be
noticeable by an average listener 2 I rather
wanted to be able to receive one or two of the
more distant stations, if possible.””—F. H.
(Shrewsbury).

F you wish our answer to be in the practical

senge, we would suggest that you use

the leaky-grid method, as it is more sensitive
and, in a well-designed circuit, the amount
of distortion it is likely to introduce would
not be apparent to the average listener.
Make some provision in the pre-detector
clrcuits, to control the signal strength
reaching the grid of the detector, thus
eliminating the possibility of the valve being
overloaded.

R.C. versus Transformer

* Having noted that you have been good
enough to act as arbitrator on past occasions,
when readers have held different views about
matters connected with radio, I wonder if you
will settle a little debate I have been having
with two other construectors. I would
mention that we are all readers of PrRacTiCAL
WireLEss. The point in question is, can an
L.F. transformer give as good response, when
used as an inter-valve coupling, as the resist-

ance-capacity method ?—T. D. (Eltham),
f you ask a very definite question, we
must answer it with a yes or no;
thercfore, we say Yes. We would, however,
like to protect ourselves from R.C.
enthusiasts by adding the following. The
transformer must be of good design and
.make. The circuit, valves and operating
conditions must conform with the makers’
specification, and for preference, its ratio
should not be high. R.C. coupling is now
widely used because of the high gain obtain-
able from modern valves, but unless
reasonable care is taken with the selection
of component values, distortion can be

introduced and, what is even more detri-

mental, if the coypling delivers a signal
swing to the next valve sufficient to drive
it over its correct operating point, grid-
current is likely to be more pronounced—
together with its bad effects—than with a
good transformer.

Mains Dropping Resistance
‘“1 have come up against a snag—being
a comparative newcomer to radio—when
trying to build an A.C./D.C. type of receiver.
It is, in connection with the voltage and
current ratings of the valves, and the value
of the resistance required to reduce the mains
voltage. Is the total heater current the same
as that required by one valve, i.e., in my
case .2 amp., and must all the valves have
the same heater current rating >—P. D.

(Chester).

LL valves must have the same heater
current rating, and this also applies
to any dial lights which are connected in
series with the heaters. If each valve
requires, say, .2 amp. for its heater, then
that value will represent the total current
flowing in the circuit. (It should be remem-
bered that the heaters are wired in series
and not parallel as with ordinary A.C.

valves.) The total voltage required can be

determined by adding the heater voltage
rating of each valve, plus dial lights if they
are incorporated. Supposing the total is
80 volts, and the mains supply voltage is
200 volts, then to find the value of the resis-
tance required apply the following. IFrom
the mains voltage deduct the value required
for the valves, ie., 200 minus 80, which
equals 120 volts. This represents the voltage
which has to be dropped across the mains
resistance, the value ot which can now be

found from R equals ]—i‘when R is the resis-
tance, E the voltage to be dropped and I the
current flowing. Therefore, R equals 0.2
which equals 600 ohms,
L.S. Extension Losses

““ I have just finished wiring an additional
point for an extension speaker, and I am

very dissatisfied with the results. The repro-
duection seems to be on the weak side, 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 difficultics
arising from the construction of recejvers
desceribed in our pages, from articles appearing
in our pages, or on general wireless matters,

Weregret that we cannot,for obvious reasons—

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

! (2) Suggest alterations or modifications of
receivers  deseribed in eur contem-
porarica. :

(3)'Buggest, alterations or modifications te

commercial receivers.

(4) Answer gueries over the telephone.

(5) Grant interviews to querists.

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

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

Sead your queries to the Editor, PRACTICAL WIRELESS,

Kewnes, Lid., Tower House Southampton Sireet.

Strand, London, W.C.2. The Coupon must Le enclesed

with every query.

T e e e anl

the reproduction is not so good as that from
the speaker in the set. ‘Owing to the location
of the new point, I had to use nearly 20
yards of wire and I am wondering if this,
together with the faet that I used thin twin
bell-wire, is responsible.”’—B. H. (Newbury).
'OU do not give usany idea of the imped-
ance of the speaker you are using for
the extension, but from the details of your
trouble we imagine that it is of the low
impedance type, possibly in the region of
five to 10 ohms. If this is the case, then
the extension leads you are using would
be responsible for the trouble, as their resis-
tance, compared with that of the speech-coil
of the speaker, would be unsatisfactorily
high and would cause an unreasonable
percentage of the power to be lost or
absorbed in the transmission lines,. We
would suggest that you try and reduce the
length and use larger gauge wire. Twin
lighting flex would be better or, if you wish
to make a first-class job, the heavier flex,
known as ““ workshop” or power flex, would
prove most satisfactory.

Voltage and Power Amplifiers

‘1 sometimes see the terms °voltage’
amplifier and ¢ power > amplifier and, so far,
1 have not yet been able to find a clear
explanation of what they mean. When
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diagrams have been given, they appear to
me to be fundamentally the same ; another
thing which has helped to confuse me is the
fact that the terms do not, apparently,
only apply to L.F. stages. Could you help
me to get a better understanding ? >—
L. K. (Birmingham).
T will help vou if you think of an ordinary
amplifier circuit as consisting of two
parts or sections. The first, which includes
the valves preceeding the output stage,
being solely concerned with amplifying the
signal voltage applied to the input. These
valves act as voltage amplifiers, i.c., they
are not concerned with providing power in
its true sensc. Their characteristics, if
the right valves are selceted, enable them
to give high amplification (voltage) at
comparatively low anode currents. The
output valve(s), however, has totally
different. characteristics. Itisable to handle
a large voltage input on its grid, with a
correspondingly much larger anode current
swing, depending on its amplification
factor, therefore, it can deliver a large
power output and consequently it is rated
as a power amplifier. The term holds good
for H.J', amplification, as, say, in the case
of a transmitter, and for L.F. work involv-
ing the normal amyplifier circuits, It is
poasible for a power amplifier stage to be
used before the actual output, as, for
example,* those arrangemients where the
output valve{s) demands an appreciable
power to produce {ull loading.

REPLIES IN BRIEF

The folloicing replies fo queries are given in
obbreviated forne either becarse of non-compliance
with our rulex, oi berause the point ruised is not
of yeneral inferest.

) )

Y -

ra— — e

D. L. (Canterbury). The L.T. scction is buiit-in
the 'L, battery, and as it is usnal to employ automatic
urid-bias, the receivers become in effect a single
battery outfit.

G. B. (Plymouth). It iz no longer possible to get
copies of the blueprint in question. The diagrams
given in the issue arc quite clear and yom should
be able to wire the cirenit from them as there are
no complicated switches or componenis to cunuse
confusion.

J. L. (Birmingham). The detector anode by-pass
comdenser has a capacity too high for the type of
circuit. you are using. No, we cannot help you with
“« }w coils as we are now without any details coneerning
them.

K. T. (Newmarket). The circuit is satisfactory,
Lut we do not like the layout. We would advise the
wmains transformer being mounted on the side remote
from the coils, thus locating it close to the rectifying
valve and smoothing gear. Electrolytic condensers
should be used.

J. B, H. (Winchester). We can only suggest that
you get in touch with the makers. A simple scratch-
filter for the pick-up can be made by connecting a
25,000 ohm variable resistance in series with a .002
mfd. condenser, across the P.U. leads.

G. C. P. (Bexhill-on-8ea). We have not. published
a design of a one-valve 8.W. A.C.-operated receiver;
thercfore, we can only suggest you moilify one of the
battery designs which have appeared in past issues.
A very eflicient design is given in our October issue.

J. K. (Bromley). The valve basc mentioned is
evidently of the octal type.  Valveholders can be
obtained from most of our component advertisers.

-TAX-FREE_RADIO-
GOODS IN STOCK!

Supplies Dwindling Fast

New supplies will be 259, higher.

Complete Receivers, Loudspeaker

Units, AVOMINOR Test Meters,
etc., etc.

' ORDER Trzeoriax NOW!

L.R.S§. EASY TERMS ON REQUEST
Send 2id. stamp for iltustrated price lists.
Terms : Cash with order or C.0.D.
LONDON RADIO SUPPLY CO.

Estabiished 1925.
All ccmmunications to evacuotion ¢ ddress-—

*Winden,” Ardingly Road, Balcombe, Sossex
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BATTERIES

RECHARGE H.T. Batteries, Save Pounds, 2s. Gd.
brings special new formula.—62, Hardwicke, Bury
St. Edmunds.

CABINETS

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

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

LOUDSPEAKER REPAIRS

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

MISCELLANEOUS

DETECTION Revolutionary theory; circuits ;
practical experiments.. First Edition. World-wide
circulation. = 2s. Post free—D'Arcy Ford, Gandy
Street, Exeter.

MORSE EQUIPMENT

FULL range of Transmitting Keys, practice sets and
other equipment for Morse training.—~Webb’s Radio,
14, Soho Street, London, W.1, *Phone : GERrard 2089,

MORSE TRAINING

FREE. “ Book of Facts,” tells you all about The
Cangdler System of Code training. Courses for Begin-
ners and Operators.—Write: Candler System Co.
(LO), 121, Kingsway, London, W.C.2.

NEW LOUDSPEAKERS

3,000 Speakers, P.M. and energised 4in. to 14in, in-
cluding several Epoch 18in.~—Sinclair Speakers,
Pulteney Terrace, Copenhagen Street, London, N.1.

RADIO OHASSIS

ARMSTRONG CO. regret owing to the great diffi-
culty in obtaining materials and skilled labour they
have reluctantly been compelled to cancel many
orders for various Armstrong chassis. 4 small number
of the latest EXP48 chassis as_advertised in the
November issue of PRACTICAL WIRELESS are still
available, Particulars gladly sent on request.—
Armstrong Co., Warlters Road, Holloway, London,"N.7.

RADIO MAP AND GLOBE

WEBB’S Radio Map of the World enables you to
locateany station heard. Size 40” by 80 2 colour heavy
Art Paper, %ﬁ, 08t 6d. Limited supply on Linen, 10/6,
post 6d. EBB’'S Radio Globe—superb 12" fulle
colour model. Radio prefixes, zones, etc, Heavy oxy-
dised mount, Post Paid. 27/6.—Webb’s Radio, 14,
Soho Street, London, W.1.

READERS’ BARGAINS

A.C. ELIMINATORS, as new, 20s. ; with trickle charger,
30s.; carriage free.—12, Yewcroft Avenue, Newcastle-
on-Tyne, 5.

$.T. 900 specified kit, panel, valves, 2 pair coils, offers.
Wanted Milnes H.T, unit, Stentorian Senior.—Bird,
67, High Street, Kempston, Beds.

RECEIVERS AND COMPONENTS

COULPHONE Radio, Station Road, New Iongton,
Preston. Prompt personal service. All goods Brand
New. Tungsram Valves. Guaranteed American valves,
6/9. Octal types, 6/9. Cosmocord Crystal Pickups,
23/6. 10” Rola P.M, speakers, 22/6. 8” Goodmans
P.M. speakers, 17/6. Energised 8”, 13/6. All with
transformers. “ Utility ” Dryshavers 110/250 v. A.C./
D.C., 22/6, Zenith All-Wave Aerials, Doublet, 18/6.
Erie and Dubilier 1 watt resistors, 4/3 doz. Centralab
volume controls with switch, 3/6. 8+8 mfd. 500 v.
electrolytics, 4/3. Stamp for list.

VAUXHALL. Rola 8" P.M. speakers, with transformer,
14/9. Llectrolytic condensers, 8 mfd., 500v., 2/3;
8+8 mfd. 500v. 3/6. 3-gang bandpass-H.F. iron-
cored tuning coils, 19/6.—Vauxhall Utilities, 1634,
Strand, London, W.C.2. Paostage extra under 38/-,
1d. stamp for list.

PRACTICAL WIRELESS

March, 1941

’Phone: Gerrard 2089,

AN EXCELLENT '
OPPORTUNITY o

For Gramophone or Microphone use
in the Home, Office or Factory,

This Modern 5-watt, 4-Valve 220-volt

A.C. AMPLIFIER CHASSIS

is an outstanding bargain.

Two Triodes in output stage. HI-GAIN Screened
Grid L.F. stage. Designed for energised M.C.

Speaker, may be for P.M. Speaker b
using field replacement choke. Limited supplies
only of this unrepeatable offer. Price, including
valves and Output Transformer £3 5 o
Energised Speaker to suit, 15/-. . .
MICROPHONES: Heavy
duty, double button type.
Chromium-plated case, Gold-
plated electrodes. High out-
put. Good Quality. With
mounting clips and springs,
£1.15.0.

TRANSFORMERS for

above microphone, 7/6.
AUDAK PICK-UP HEADS.
High resistance coil, 6/8.
AUDAK CUTTING HEADS
(Heavy duty). 3-5 ohm coil.
High quality instrument, 17/6.
.T.H. CAPACITATOR

GRAMOPHONE MOTORS,

with 12 inch Turntable, 100-250

volts, 3316 ; an unusual Bargain !
SINGLE EARPIECES, with flexible metal
sheathing, chrome plated, 216.
ELECTRO-MAGNETIC COUN-

TERS, Resistance 500 ohms, counting
from | to 12,999, 9/6. ;

Smaller Type, | to 9,999, 516.
Useful for innumerable purposes.

TELEPHONE HAND  SETS.
Second-hand, in good order. Ideal
for A.R.P., etc., 616,

WESTINGHOUSE RECTIFIERS.

Type H.T.8, slightly used. Guar-
anteed O.K., 8/6.

_COMPLETE MOTOR-DRIVE TUNING
ASSEMBLY. Including 2-gang .0005 con-
denser, tuning motor with muting switch and
homing commutator and station selector.
With 8-button push-button switch, 25/
Full details supplied.

d d

ING MOTORS.
P79 r.p.m. capacitator
type, 220 volts A.C.
50 cycles, baseboard
or under-baseboard
mounting. Weight
71bs. Without Turn-
table, but including
Capacitator, £2.2.0.
SMALL REVERSIBLE A.C. MOTORS (as
used for motor tuning). 25-30 volts A.C.
Built-in reduction gear spindle. Speed about
r.p.m. A first-class job with hundreds of
applications, 816,
TAPPED MAINS RESISTANCES for .2
amp. valves tapped 200, 230-250, 4/-.
SATOR .5 meg. Volume Control and switch,
1* spindle, 1i9.
HEAVY TYPE MORSE KEYS, 6/3 each.
PERMANENT CRYSTAL DETECTORS,

2/ each.

MICROPHONE TRANS-
FORMERS, 2/- each.
CERAMIC TRIMMERS, 140 x 2 mid., 8d.

each.

PILOT LAMP RESISTANCES, 40 ohm,
6éd. each.

T.C.C. TUBULAR CONDENSERS, .5 mfd.,
450 volt working, 9d. each.

MIXED RESISTANCES, | watt, 1/6 doz.

LONDON CENTRAL RADIO STORES

23, LISLE STREET, LONDON, W.C.2
'Phone: GERrard 2969.

N

REGEIVERS AND COMPONENTS

A FRED'S RADIO CABIN
75, Newington Butis, S.E.11. 'Phone : Rodney 2180
THE 8POT FOR KEEN BARGAINS
VOLUME CTONTROLS. Previous stocks completely
sold out, A new supply now available—rather better
quality. We offer these with every confidence: 12
assorted, some with switches various values, Ideal for
servicing, ete. Same price as before, although a better
line, 3/- per doz.
BLACK milled knobs, standard }” spindle, improves
the appearance of your set, 8d. each.
KNOBS, KNOBS, KNOBS. Suitable for every
purpose. When servicing don’t be stumped for a knob.
Assorted, standard spindle, 2/6 per doz. -
BULGIN Bulb-holders, Ex. important manufacturer.
Neatly hnounted on feircular paxolin base, 3d. each.
MICROPHONE Buttons. Absolutely first quality ;
no junk ; to clear, 2/6 each.
MICA Condensers, small type; assorted; all useful
values ; ideal for servicemen, 1/8 per dozen.
GCONDENSERS. Single-pole mounting, 50 mfd.,12volt
working. 1/3 each.
T.C.C. CONDENSERS. .25 mfd., 1,000 volt working;
.1 mfd., 1,000 volt working. Special low price to
clear remaining stocks, 6d. each, State value required.
TUBULAR C(ondensers. Only a few remaining to be
cleared. .1 mfd.,350 volt working ; first-class condition,
2/6 per doz., or 3d. each. .
RESISTANCES ; wire-end ; all values, 12 assorted 1/6.
Invaluable for servicemen and experimenters. Only a
few to clear.
RESISTANCES and CONDENSERS. Ex. famous
maker. Paxolin strip carrying approximately B re-
sistances and 4 condensers ; all useful values. Cannot
repeat. 1/3 complete,
T.C.C. BLOCK ELECTROLYTIC GONDENSERS. Sal-
vage stock at real bargain prices, Serve many useful
purposes.  Assorted, 84842, 244-842, 1248, and
many other values. In some cases one section of the
block is dead, but these have been cut out. 7/6 doz.
N.B. A special low price will be quoted for quantities
COIL-FORMERS. Brand new stock, 4}” by 1}"
at 4d. each. Also a line of 1” coil formers in cardboard
at 1/6 doz.
ASSORTED COIL FORMERS. These are ideal for
experimenters wishing to: build up their own coils,
2/6 per dozen,
TRANSFORMERS. Another useful Jine for experi-
menters and handymen. These are burnt out rejects
and if stripped provide perfect laminations. 4” by 33~
by 17, 1/6each.
L.F. TRANSFORMERS. All perfect, various makes,
Telsen, ete, Take your chance. 9d. each, What a
hargain!
DUAL-RANGE 6-pin coils in perfect condition,
complete with circuit diagrgm. 1/9 each.
MAINS CHOKES. Only a few left~to clear, 60 m.a.,
350 ohms, at special elear-out. price of 2/- each. Also
H.T. Filter chokes, twin mains, for smoothing, 1/9
each.
CRYSTAL and catswhisker in tin box. Bargain line
to clear, 7d. each. Very useful to experimenters. Also
Lucerne permanent crystal detectors, 1/8 each.
EX-ROLA speaker transformers. For pentode output
only. These liave sold extremely well and have had
many repeat orders. Definitely the last few, 1/9 each,
TRIMMERS. Strip of 8 trimmers for push-button
circuits, 1/6 each. .
ORMOND, .0005 mfd. Slow-motion condensers, com-
plete with knob, 2/- each. This is indeed a bargain.
Also 10/1 {slow-motion gears—a cheap line at 1/3
each. 5-way battery cords—cheap to clear, 4d. each,
Rubber grummetts, 9d. doz.
IMPROVE THE APPEARANCE of your receiver.
Attractive  chromium’™ plated speaker grills in
modernistic design. You will like these. FOverall size,
7” deep, 3}” wide, 1/6 each. Also chiromium bars,
83"long, 1” wide, 6d. eacli. And brass bars ; many uses;
11}~ long, }” square, 8d. length.

Postage must be included with all orders.
Regret cannpt accept C.0.D. erders.
FRED’S RADIO CABIN FOR BARGAINS,

75, Newington Butts, 8.E.11. 'Phone : Rodney 2180.

SOUTHERN Radio’s Bargains.

ALL Guaranteed. Postage Extra.

5/- Parcel of useful Components, comprising Con-
densers, Resistances, Volume Controls, Wire, Circuits,
etc. Value 25/-. 5/- per parcel.

15/= Bervice n’s mponent Kit, Electrolytic
Condensers, Volume Controls, Resistances, Tubular,
Mica, Paper Condensers, Valve Holders, etc. 120
articles contained in strong carrying case, 9* x 7° x 7%,
15/- the Kit.

§/- 100 Wire-end Resistances, assorted capacities,
%and 1 watt, 5/- per 100.

RMOND Loud-speaker Units, 2/6. Crystal Sets,
5/6; Westectors Type W2, 2/6; Crystal Detectors,
2/-; Crystals, 6d.; * P.0.” Microphones on Stand,
for use with any receiver, 5/-; Telsen W349 Iron-
core Midget D.R. Coils, 5/6; Morse Tapping Keys,
3/~ ; Buzzers, 1/6.

2/ Tool or Instrument Carrying cases, ex Govern-
ment Stock. Wood 9" x 7" x 77, 2/-.

SOUTHERN Radio, 46, Lisle Street, London, W.C.
Gerrard 6653,

BANKRUPT Bargains, GENUINE OFFER. Brand
new 1930-40 models, makers’ sealed cartons, fully
guaranteed, at 256 per cent. to 40 per cent. off present
rices; also portable midgets. 8end 11d. stamp lists.
adio Bargains, Dept. P.W., 261-3, Lichfield Road,
Aston, Birmingham.
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REGEIVERS AND COMPONENTS

GALPINS ELECTRICAL BTBIB

Owing to War Oircumstances this businsss has new been
tranmmi to Qalpins Electrical stm, 21, Williams 8t.,
Slongh, Bunks. Terms : Cash with Order
PHII.I.IFB TRANSFORMERS. 220v. input output 2,000«
0-2,000v. 200m/a. and 2 L.L.s., 50/, carriage forward.
2 K.W. Transformer cores for rewnnlnm, sound wind-
Ings, but rating uuknown ; 20/- each, carriage forward.
4 M.F. Block condensers, 3,000v. working, 201- each,
carriage 1/6 passenger train.

D.C. MOTOR BLOWERS, 2-in. inlet and outlet.
Aluminium body, h\mmated fleld, ideal for dug-out
ventilation. 100 volts, 25/,

GRVPTO SHUNT WOUND DYNAMO, 12/18 volts, §/10
amps., 2,200 r.p.m., in new condition, 37/6, carriage

forward.
TRANSFORMERS, useful for all

HIGH-VOLTAGE
test work, or television. Input 200,240 voits, output
(Auto

5,000 and 7,000 voits, 8/6 each, post 1/-.
VOLTAGE ° CHA| TRANSFORMERS

Wound), 100,110 to 21)/240 volts or vice versa. Guar-
anteed 12 months ; 500 watts, 32/6 ; 1,000 watts, 60/~
DYRAMOS, for charging or lighting, ete, all shunt
wound and fully guaranteed. 100 volt 10 amp., 4-pole,
1,500 r.p.m., 80/-; 50;75 volt 15 amp., 1,750 r.p.m.,
4-pole, 80/- 1 25 volt, ¥ amp., 1,750 r.p.m., 2-pole, bali-
?garing, 37/6; 30/75 volt 25 amp., {-pole, 1,500 r.p.m.,

0/-.
HIGH VOLTAGE CONDENSERS. Infd. at 4,000 vol.
working, 5/6 each, carriage 1/6.
REGULATQRS, STARTERS, AND LARGE DIM-.
MER RESISTANCES. Stud Switch-arm type. Please
state requirements.
SWITCHROARD ¥OLT AND AMPMETERS MOV-
ING COIL AND MOWING IRON. Al first-class makers,
Please_state requirements.
D.C. ELECTRIC LIGNT CHECK METERS, 200/250
volts 5 and 10 amps., 4/8 each, post 1/- (in new con-
dition).
X-RAY TRANSFORMERS by Watson & Philips. In-
put_200/250 volts, 50 cv., T ph.. output 40,000 volts
2 KVA., £7/10/-, carriage forward. Another. 70,000
voits 3 kV4, output, 120 volt primary, £12,10/,
carriage forward.
AG ELECTRIC LIGHT Check Meters, suitable
for subletting, workshop, garage or any purpose where
a separate check is required, for A.C. mains only,
200/250 volt, 50 eycle, single phase, in good condition
a,ndelectrn ally guaranteed ; 5 amp.type, 6/-; 10 amp.

e, Tj= : carriage 1/- on any size.

DUGO T LAMPS, EX R.A.F., i< new, solid brass
construction ; any size bulb can be used; wall type,
3/~ each. post 6d.: ditto, wing type, 2/6, post 6d.
DUGOUT LAMPS EX R.AF., ns new, porthole type;
sotid brass eonstruetion, 6-in. dia.. 3 colour glass dome :
whife, red, or green, complete with bulb. Any size
buib can be used. Price §/-, post 6d.
EX R.A.F. AUTOMATIC CHARGING CUTOUTS
AND VOLTAGE REGULATORS, fuor 12 to 20 volt
up to 20 amy. efreuit (new) and compicte in metal case,
3/8 each, post 9d.
EX R.A.F. GLASS ACCUMULATOR TANKS, 5x 5 x=in,,
new and unused, 3/6 each, post 1/-.
EX R.A.F. SWITCH PANEL, with case {new), fitted
6 small knife switches, leads, cords and cleats, complete
in wood case, 2/6 each. post Gd.
1 KW. TRANSFORMER, 100 volt, 100 cycles inpaf,
output 10,000 v., centre sapped. 30/-, carriage forward.

SHORT-WAVE EQUIPMENT

© “H.AL Short-wave Reccivers.—Famous for over
eight.  vears. improved one-valve model now
available.  Complete EKit of precision components,
necessories, full instructions, =oldering ahsolutely
unnecessary, only 103, postaze G6d.  Immediate
despatch. “Hlustrated catalogue {ree.—A. L Paehs,
109, Hartington Road, 8.W .8,

TUITION
PRACTICAL Postal Courses, radio, television, test
cquipmeént” design, trade-test coaching for R.A.F.

posts, LP.R.Y, and LW.I.
secretary, LP.R.E.. Bush
Heunley-on-Thames.

exams. ; booklet free.—
House. Walton Avenue,

YOUNG MEN wantcd to frain as Radio Officers in®

Merchant Navy and R.AF. Students of Loth sexes
also prepared for appointments in Radio and Tele-
vizsion. Boarders accepted. Low fees. Colleze in
ideal peaceful surroundings. Prospectus Free.—Wire-

_PRACTICAL WIRELESS

RADI‘O CLEARANGCE, Ltd.

PLESSEY 4 Waveband Coil Units, with Switch-
ing, fully screened Pre H.F. stage, 465 k'c
oscillator 13 metres, 2,600 metres, 21/~ each,
LF¥. Transformers, 2/8 each extra, L'au[r Cons
densers for same, 2/11.
2V. OUTPUT PENTODE VALVES,
unhn‘«-d, 2/11 each,

LISSEN, 2v. hattery pentodes,
minals. P.T.2.A., /11 each,
IL.:,SSEN rectifier valve U650, 2/11 each.

Sepin,

4-pin, sitde ter-

Ceramic valve holders, Tissen
Hi-Q Basehoard and chassis 7-pin, 1/= each.
LOW-LOSS short-wave Condensers, variable,

Lizsen Hi-Q.
20 mfd.

Ceramic insulation, brass vanes.
Minimnm capacity, 5 microfarads.
List. 5/6 each. Our price, 2/6 each.
ROTARY._ COIL .UNITS, Lissen Hi-Q. 4-hand
rom 4.8-91 metres. Can be selected hy turn of
knob. Wxth Blr('l\lt Boxed. List 15/6. Our
price, 6/11 e
PUSH-PULL sthch
3-peint, 6d. each.
YAXLEY type switches.
YAXLEY switches. *
2/6 each.

YAXLEY switches. 6-bank, 3/ each.

YAXLEY switches. 9-bank, 3;6 each.
AMERICAN LINE CORDS, with fittings, 376
cach. 3-way American Linc Cords, 450 olims
resistance, 3/6 each.
ROLA P.M. speakers.

Lissen 2-point, 4d. each.
yo

4-pole, 3-wav. Od. each.
4-bank, 2-pole  4-way,

Latest modet. T}in. cone,

with power and pentode transformer. Boxed,
15/~ each.

MAGNAVOX 10in. enecrgised speaker, Ficld
resistance, 3,000 ohms, 12/6 each.
CLOGK-FACED DIALS, 5in. x 5in. With

printed scale.  4-wave, 2/6 each.
STRAIGHT LINE 3 waveband dials, 111 each,
MAINS TRANSFORMERS. G.LE.C. American
windings,  350-0-350v., (5 m.a., 5v., 2 amps,
6.3v., 3 amps. Suuable for 1epldLeumns in
G.E.C. models, 6/6 each
HAINS TRANSFORMERS. WEARITE R.C.1.
250-0-250v., 30 m.u, 4v.,, 2.5 amps, 4v., 4
amps.,!/ﬂ each. R‘O‘Z, 350-0-350v., 120 m.a.,
4v,, 2.5 amps,, 4v., 4 amps., 12/6 each. R.C.3,
350-0-350v., 150 m.a., 4v.. 2.5 amps., 4v., 2
amps., 4v, b '1mp~ 15/~ each R.
H00-0- "vOOv 100m.1 /., 2 amps.. $v.. 2.5 amps
4v., aﬁamps 21/« ach R.(.5, 100~ wattauto-
transformers. 100- 110v., 200-250v, Reversible,
14/11 each. All above tmanmmer% 200-250v.
tapped primaries. R.CD. xlmp-thmugh type,
capped, 350-350v., 100 m.a.,, 3Hv., 2 amjp,
6.3v., 5 amps., 19/8 eaoh.
CHASSIS mountinv,' valve holde
4-3-6-pin, 4d. each, Octals, 6.

TS, | Ameriean
hes "Eus fix
CHAREI8 mounting valve . olders b Clix

t.ch. 4-5-7-pin, M. thsnnn valve
holders. 5 -and T-pin . each.
Basehoard npe .)-pm, . e

VOLUME CONTROLS. Centi’ Spindles
length 2%in. With switch. 100 00(), 250,000,
500,000 and 1 meg.. 2/ each. -

CENTRALAB VOI.UME controbs. Midget type.
2,000, 5,000, 25,000, 50,000, $00,000, 500‘00()
omas. Tess switch, 2/9 each. -/ 1.000, 25,000.
With switch. 3'6 each
gPEAKIER TRANSFORMER&. Pentode output.
/6 eac
" PRESS BUTTON UNITS. R~
x 2in.  Complete with
capacitators, 411 eacl
PLESSEY MQTOR TUNirﬂb, UNITS. Including
fractional b.p. A.C. ol ¢ 12v, continual
rumung 0 Vo .ntemﬁteut ranning and
2 gang ‘0 135 condeuser, 8/6 e,
IQ-WAY PIJ@H BUTTON SWITGHES 1/6 each.
il-way ptish-button switches, 1/6 ouch f-way
push-button . switches, 1/~ each. 7-way push-
butten switches, 1/- each
itwll CABINETS. Suitable for 8iu. speaker,
DROPPING RESISTANCES.
Total resistance 535 ohms,

of unit, Gin. x Gin.
Fess buttons and

For all purposes,
5 taps in steps of

50 ohms. Standard for- Pye, Lissen, Lver
Ready, ete.. 3/ each.
RESMISTANGES. 100 obhms 10 watt. 1/- each.

10FT. COILS connecting wire, Glazed. 4d. each.
DUAL CAPACITATORS. 300 x 600. 4d. each.
I.LF. TRANSFORMERS. 465 ke¢/'s in 1}in, cans.
2/6 each.

COILS KITS {or superhet cireuit. incinding
2evany straight condensers, aerial coil ds\mntl)lv

less College, Colwyn Bay. oscillator coil assembly and 2,465 ke LI ormnt

J ‘Fransformers. With cirenit diagram. 8/11 each. ¢
T.C.C. ‘T‘ mfd. 'abulars electrolytics.  150v. ll:{lLsgltolﬁAﬂll’:t |;;]{;p_%r?ld;¥;m 3,60636(.11‘;1) ROTHERM&LU)\M microphonics. List £2/2/-,
1/6 each, Se ) y . . Our price - aach
BJ. wire-cud Lis electrolytics. 50 mfd.—i2v. PLESSEY singlezang 00003 vartable - con ROTHERMEL Seuicr Crystal pick-ups. 30/-
1/6 earh. -GANG each.
B.A. hias condensers. 50 mid.-50v. 2/11 each. fvﬁﬁ"“‘c,n;g‘;"&mt‘,’:,"“f,ﬁi,,C?°"“"“"3 SWALL BROWN KNOBS, 2d. each. .
TUBULARS wirc-end  non-inductive paper PERMUABILITY TUNED press hutf(m unita. We have in stock a large selection of high
condensers. Al sizes up to 0.01. 5d. each. 2/6 each. voltage paper condensers. All capacities but
.1, 7d. each. R too numerous to advertise. Advise interested
B.l. 4 m@l. tubnlars. 1/8 each. B, 8 mid All orders must include SUFFICIENT POSTAGE clients to call,
cartons.  2/1%1 each. - TO COVER. Hours of Business : Week-days, 9-4. Also targe selection of high voltage trapsmitters
HUNTS 8 x 8 mfil. electrolytic condensers. Saturdays, 8-1 p.m. and chokes.
700v. peak, 5/« each. PLEASE WRITE YOUR NAME (N BLOCK RAYTHEON VALVES, FIRST GRADE. Largest
CONDENSERS. 0.0005 twin, 1/3 each. Iriple, LETTERS. stockists. Al types stocked, including glass
1/8 each. We cannot undertake to answer enquirios unless scries, glass octal series, metal series, bantam
LISSEN Mica condensers. Our assortment, 2/~ fuil postage included (2} series, single-ended metal series and resistance
dozen. tubes.
WESTON metres. 0-50 m.a. and 0-300 m.a. RADIO GLEARM‘GE oL't‘d ‘35 mg“ HOLBOR" All at most competitive prices, Send for Valve
Moving coil type. 25/« each. ’Ph.oue Holborn 4361. List p

Y

RECEIVERS AND COMPONENTS

GEE GEE GEE GEE (<]
15, LITTLE NEWPORT STREET,

CELESTION .. Speakers.

latest tyvpe oin.,

EE GEE
w.e.2,

-\lmlmolv bramd new,
at, special low price, 128 each.

AL, BATTERY OHAIGERS. Misle by famous
maker, ! nnp 14/6: 50'-. 2, 6, and 12 voit,
MAINE DROPPING REBISTANGES. 150 ohm  flat

metal tvpe, most suitabie for mmideet receivers, 1/« each.
We carry laree stoek of mains deoppers, .2 amp. and
Soamp, fapped. ‘Tell us your requirements.
AMERICAN & 1.V A, valves. All types in stock,
from 4/- each.  Send us vour lisi and we will supply.
SCREENED SLEEVING. A wood tine of circular metal
wrapped =leevine,  Unrepeatable, 6d. a  yard.
RESISTORS. sorfed ] watt American Bradley
Tnit. A cood line for servicemen, 1/- doz.
EX-6.E.C. ~peuker transtormers. Brand new for
pentode output only. Not a junk line, but good-
quality gtuft in first class comdition, 2/3 each.
SOLDER. Very hest quality resincore solder, 50 per
cent. tin, 12 gauge, 6d. a length,

KLAXON MOTORS. =230 volt A.C. 1/100 h.p.
Continuous 1,375 r.p.m. Reversible, suitable for
fans, ete.  Can Le geared.  Brand new, silent ranning
and fitted with snppressors, 38/6.

TWO-WAY Mercury switches,

>

3:11 each.

EX-PHILCO uew Amcrican battery valves. Tyvpes:
TA4E, IB4E, 16 each.
VARIABLE ~CONDENSERS. 3-cang 0005  mlfil,

2 speed. A fine job with die-cast frame and solid
aluminium vanes, 2/6 each.

We hold iarge stocks of the above items, and will
quete extremely low terms for Ilarge quantities.

Pasl#e extra.
GEE ELECTRIC, 15, LITTLE NEWPORT ST., W.C.2.
WANTED

WANTED, Miains Model. F. J. Camm’s 1933 Push
Button Fonr m.nlr~ up, or all ~pe(mml parts for same.

-—Box 207, ¢fo ** Practical Wireless.”

P.A. Awplitiers and Speakers urcently wanted. Good -
prices paid.—dohn Bell & Crovden, Wigmore 8t
Lopeton, W.1.

WANTED, copies of *“ Practical Wireless ™ '»fpvomlsor
“T()\eml)cr December, 1040.  Details to Eric Dakin

V“N Imperial Road, Wood Green, london, N.22.

g WANTED, 5.G.220 (S.W.), PX230 (8.W.), HIVAC
valves, 2v.  Payv gond price.—~H. Bennett, 11. Linver
Road, (lapton, London, E.5.

A.C. 8.T 900, wiring chart wanted. 2s. 6d. offered.
Please oblige.—Ldwnrds, Solid Luane, Deddingburst,
Brentwood, Essex.

CABINETS

THE ALL DRY PORTABLE

DESCRIBED IN THIS ISSUE.

OAK - - - - 23/6
MAHOGANY OR WALNUT 25/6

CCMPLETE WITH ALL HOLES READY
DRILLED.

'Phone
BYRon i818.

LOCKWOOD & CO.,
LOWLANDS RD., HARROW.

FREE ADVICE BUREAU

COUPON

Thi< conpon is available until March 1st, 1941,
and musr accompany all Queries and Hmts
PRACTICAT, WIRELESS, March, 1941,
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This IMPORTANT GUIDE

10 SUCCESSFUL
ENGINEERING CAREERS

-

After months of intensive effort and researc v i
to an_nounc_e that thg _new tj:dgtﬂ:lon‘ _pf. -
“ENGINEERING OBPORTUNITIES, ot ‘e

ublishers” hands 1 1.ad; tfor free dfstrl-

bution. Containing 208 pages of practical - R A.F =
1 gluid ced”nls ‘lbcyﬁn&‘a‘lrgu” , the
nest anc ~omplete har \ Suc-
S » Car i | PILOTS
; “aor . sksh «lt E
> } Ok =RVERS
&% T |
; tensely . § S T
- N ol I | i S8L f
1! V1. Bl Speciabr ol Aome- |
& ' ro “her . ! sludy ‘gougses  in
2 Cawes f Gevezsential
a5 branchés of Mathe-
‘ﬁ_ﬁ-‘ " atics, For full
: ) i'dfetgll; of this
4« ,éne. apply or
: Y *5 .write
At L i »
A i o ]
s & 1 - D -
iF- < ‘rs "‘!I;‘EITI (M:potg) 3
}Yﬁ 6&[‘ = - %/ 17 “Stratiord Place,
\ i 7 LONDON, w.1.
: Tr? EF r_-qr .
If you are earnin_ less ‘i e 3
week you cannot afford to ghags? CQUPON i
*ENGINEERING OPPORT & > ‘:‘.. ;
In your own interests, we adyise yo. 9 .40°  HAKESPEARE HOUSE, i
write (or forward the coupon) for your , 17, 18 & 19, STRATFORD PLACE, ]
copy of this enhghtemng guide to well-paid posts /f LONDON, W.1. i
—NOW. There is no cost or obligation of any kind, [ piesse orward, Free of cost or obligation of any ‘:
kind, your 208-page Handbook, '* ENGINEERING
BRITISH INSTITUTE QF j orformnme’ g
ENGINEERI NG TECHNOLGGY } N e il s Jir i b ias sh b ad ey s Fas Err i AR S CaX=E R wEsrnp kS g
Principal : Professor A. M. Low : - g 8 (e At W 42 el L E
409a, SHAKESPEARE HOUSE, g :
17, 18 & 19, STRATFORD PLACE, LONDON, W.1. % :

Puhli.ahad on the Tth of each mnnch by GECIRGE NEWNES, LIMITED, Tower House, Southampton Street, Strand, Londnn W.C.2, and nnmed in la.ndh THE, NEWNES
CON PRINTING C0., LTD., Exmoor Stroet, Ln i W.10. ﬁ ile Agen trul Lealny % 4
PlAB-gm T Buhsar]ptlun oA Tnciading pos it %rhm & ale ts fur&hus ln and New, d : GORDON'& t;O'N)H LTD, ni

CENTRAL

un;n&guu} . 8. o aix mﬁnr.hul Aﬁnmnd 7= per unnum, 3%, 64 !nr six munl.hu WE?E‘:
anadinn ATARIND

CONDITIONS OF SALE AND SUPPLY. —Thlsnmodinal is anm subject to the fallmrln;- conditions, namely, that it shall not. withoot the written consent of the publishers

first given, be lent, resold, hired out or otherwise disposad of by way of Trad resnd oyt o o

disposed of in a mutilatéd condition or in any umut-horlagdy oogar by '::u&e i t:heml setall price okt : s ADAS LS ERAIL HOR b e € THeey

r otherwise
or affixed to oras part of any Heatio
matter whitsoever, publication or sdvertisiog, literary or mmm




