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Radio Engineers are at a premium to-day ! Equip yourself for a good job by studying :

PRACTICAL WIRELESS SERVICE MANUAL

By A Complete, Practical and Up-to-date Work on the Testing of all Types of Wireless
F. J. CAMM. . Receivers. 288 PAGES and OVER 2200 PHOTOGRAPHS, DIAGRAMS and PLANS.

From all Booksellers 6/~ net or by post 6/6 .dirgct from the Publishers, George Newnes, Ltd, (Book Dept.), Tower Hopse,‘ Soeuthampton Street, London, W.C.2.
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QE?R : ﬁ E LE @ The Universal AvoMinor and the
: - D.C. AveoMinor put ‘within the reach
X of the serious amateur a means of
rapid precision testing of an accuracy
TRACKING

unobtainable with other instruments
in their class. Their simplicity and
versatility make short work of all the
vormal —trouble-tracking problems.
They are worthy members of a range
of “AVO’ Instruments renowned
for their high standard of work-
manship and efficiency.
THE

UNIVERSAL AVOMINOR
FLECTRICAL MEASURING INSTRUMENT

22 Ranges of Direct Readings

BLE. AC. D.C.
Veelts Volts Milliamps
=75 mifli- | 0- 5 valts | 0-- 2.5 milll-
volts anps,
0+ Svolts | 0-25 ,, |o- 5 .
@ 25 0-10 0- 25.
03600 ;250 ,, (-100 .
8250 . | 0500 ., |use0 ¥
8:500 , 4
RESISTANCE
£- 20,000 ohms - 2 megohms
0-100,000 0° 5u . 2
0-508,000 $17 U-10 e

Complete with instruciion booklet, leads,
interchangeable = crocodils chps and
testing prada.

THE D.C. AYvOMINOR
ELECTRICAL MEASURING INBTRUMENT
13 Meters inn ONE

Current Voltage Resistance
‘Enilliznps vulty . ohms
0- ¢ 0 6 )} 0- 10,4p0
0- 30 0- 12 1 @ (0,000
“0-120 0-120 8-1 20() Q00
0-240 me,;ohma
X \ 0-300 0-3
Reg Trade Mark AL e b ]‘TGL“U g~ oastonet
se, complele with instruction
ELEGTRIGAL MEASURING booklet, deads, interchangeable crocodile
INSTRUMENTS dips and testing | prods,

@ Woite for fully descriptive
pasmplilets and esrrent prices .
Sole Proprietors and Manufactuners - [HE DCHEMINER

AUTOMATIC COIL WINDER & FLECTRICAL EQUEPMEF\H’L Go., Lid.,, Winder #ouse, Deuglas Stw«'ev, London, S.W.1.
) Phore : Vh:tor'a 3404/7 ‘

i WORLD LISTENING PROVIDES A NEVER £NDING SCURCE OF INTEREST AND
\X\ ENTERTAINMEMT iN THESE SHISTORIC TIMES

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

it

il

i

@& EXTREMELY SiMPLE TO OPERATE.

BOTH MODELS CAN BE ADAPTED TO

OPERATE FROM BATTERY CURRENT.
SEND FOR DETANS.

TROPHY 8-VALVE A.C. T e TROPHY &-VALVE A.C.

A Super Receiver With Please send details of Trophy Isten- | Represents Unbeatable Value.
Amazing ‘R;at'nge. j Ments/ore AN & 10545 metres continuous.
@ 7-550 metres continuous. I enclose............for Trophy ... .. @ 4 Wavebands.
i ® Independent Band le
® Solo Kﬁo‘b Baendspwzeaxﬂ T\fmai.ﬂgﬁ ] Name woomonnn.. . = I ndependent  Ban gprea ia
® Actractive Cabinet. AAALEss” . mes. S R o e - ® Picch Control
s Bt ' £i4:0:8

o e i o A oenn)

arched Cabinet Speaker, £2/I6/2 | ' Including Built-in Speaker

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

PHONE : CLERKENWELL 5911,
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The “Fluxite Quins” at Work.

“Theré s a mouse in the wireless 00 pleaded,
*It’s squealing!.”’—to her.aid'the lads speeded.
« “That noisé, | deduce
Is a wire brbken:loose
Explained OH *and it’s FLUXITE thats
needed.” e @
See that . FLUXITE is . always
by you—in the house—garage—-—
workshop—wherever speedy.
oldermg isneéded. Used for 30
years in government ‘works and
by leading engineérs and manu-
facturers. Of lronmongers—in
tins, 4d., 8d., l/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. [t’s simple—with
FLUXITE—but IMPORTANT

[m—— e

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 216,

Write for Free Bopk 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.1.

FLUXITE

SIMPLIFIES ALL SOLDERING

NATIONAL
EFFORT

these days we
are directing our
main effort and sup-
plies to the require-
ments of the Services,
but some supplies of
components are still
available for . Con-
§ structors and Radio
Servicing.” - If .delays
occur, we know you'
will understand thata

!N

tinuance of o u r
National Existence de-
pends on the Services’
needs being met first,
above all things.

We would point
out that delays can
usually be minimised
if orders specify ac-
ceptable alternatives.

Prices - are being
kept as low as possible
despite increased
costs in every direc-
tion. © Meanwhile, in
the Bulgin Range, you
, have the largest and
the best selection in
the United Kingdom
. from which to choose.

THANK YCU!

Full details of our
range of products are
contained in 128 pp.

Catalogue No. 163,
price 6d. post free
(stamps accepted).

Whatevef is required
for radio and small
electrical work; it is
sure to be found in
the Bulgin Catalogue.
For clear diagrams
(over 280 !) of the use
of modern compon-
ents in  receivers,
modernisation, and
testing, . the
‘““Radio Service
Manual ** is invalua-
ble. Clear, concise
text, and
as well as theoretical
circuits and data. A
mine of information,
price |/- post free.
(Mention this- paper
when writing.)

Advert of A, F. BULGIN & Co. Ltd., BYE PASS
ROAD, BARKING.  Tel. RIPpleway 3474 (4 lines)

restoration and con- ~

Bulgin

practical

[TAX-FREE STOCKS
ARE pwiNpLING FAsT/

New supplies will be 25%, higher.
ORDER -7ree oF Tax NOW!I

L.R.S. EASY TERMS ON REQUEST.
RADIO RECEIVERS, &c.

GOSSOR 31— £ s d.
Battery 4-valve all-wave Bupcxhct 8 2 0
VIDOR all-dry ARP receiver 320 770
EVER READY alf-dry bupclhct 8 00
ULTRA dModel, 70 . 919 6
. Part carr. 2/- e\tx'\onleceners
HEAYBERD MODEL A 0-5 Battery
* Charger, Westinghouse 2-12 v.at2a. 5 0 0
AYO Unijversal A(/I)C'lcst’\[etcr .. 610 0
AVOMINOR Test Mcter - 217 &
W.B. LOUDSPEAKER UNITS (Jumol) 115 8
. (Sepjor) 2 6 O

" Post and Packing Charges : 8in. Units 1/6. -
_ Larger Sizes, 3/-.- 8.5. Auditorium 5/- for case.

 DOMESTIC - ELECTRICAL GOODS

MORPHY RICHARDS [RONS, Auto- £
control Safety Modet, post’l/- .. 1
MORPHY RICHARDS FIRES--
Tubular Major, 1 kW.
Tulndar Twin Bcam lor2 kW,
Cray Twin Beam, § or 13 kW,
Sewior Twin Beam lor2kW
ORMOND HAIR DRYER 1
State voltage and include ],- carr. with order. .
STUART-TURNER AC/DC CENTRIFUGAL
PUMPS—A ﬁrst-clz\ss job made for continuous

d.
4]

oe

1

=k kb

7
8
1
7
2

- Y-¥-¥-

runuing.  (ds wsed on the-Gueen Mary.) deal
for A.R.P. Shelters. .

No. 10, 100 gals. per hour 410 ©
No. 11, 280 gals. per hour 512 9
No. 12. 540 gals per hour .. 615 9

Toot vatve aud strainer 12/6 and 15/- - extra (when
water has to be lifted over 15£t.).
LIGNEL ELEGTRIC TRAIN SETS.
High-grade Goods or Passenger sets 4 4 90

CLOCKS, WATGHES, &oc.

ACCURATE TIMEKEEPERS WITH TUNEFUL
CHIMES

Fhese S-duy clocks, with movements of henvy
garge wetal, chime the quorters, half, three-quarters
and howr. The Triple Chime 3lodels harve three
distinct and separcde sets of chimes, Westminster—
Whittington and St, Michael—selected al will by
aoving « smdllever.  They can be silenced and when
switehed on again automaticdly adjust themselves
with o special self-correcting device..

WESTMINSTER CHIMES CLOCKS— £ s d.
With high-grade mov ements, 8-day, -
Walnut cases ba o .. 3 00
TRIPLE CHIMES CLOCKS—
A fewonly are available at 312 6
© Postage 1/- extra.
GENTS’ HIGH-GRADE 15-JEWEL L~
Chrome WATCHES, Swiss movement
(wrist) o . 115 0
GENTS’ FLAT POCKET DRESS
WATCHES, Chrome, same quulxty S
movement 00 113 ©
LADIES’ HIGH- GRADE 15-JEWEL
Swiss Movement WRIST WATCHES,
Ghrome ao 00 .. 113 0
LADIES’ "MIN!ATURE, camic move-
ment as above guality, Chrome 2 7 6

A Tew Gents’ and Ladies’ watches in 9-ct. gold
also  available.
These clecks and watehes are exceptional value,
Satisfaction guaranleed cr money refunded.
(Write for complete wateh and clock list.)
VICEROY NON- ELEGTRIG SHAVERS
(made by Rolls Razors, Ltd.), A wel-
come present for the Serviees 00
REMINGTON RAND AC ELECTRlG
SHAVERS 215 0

REJUVENATE YOURSHAVEMAS TER by fitticga
new 475 Comb and Cutter, Tost free, 8/6 yer sct,

210 0

Send 21d. stamp for illustrated price lists of
any item. Terms: Cash with order or C.O.D.

'| LONDON RADIO SUPBLY CO.

Established 1925,
All ecmmunicatiors to cvacustirn eddress—

“ WINDEN,” ARDINGLY ROAD, BALCOMBE}

SUSSEX.
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PREMIER SMOOTHING
CHOKES
Type Current Henrys
C.40i500 40 mA.  20-34 H,
C.60/180 60 ,, 8 H.
C.60/400 60 ,, 25-34 H.
C.60/500 60 18-30 H.
C.100/400 100 ,, 20-34 K.
Cc.150/185 150 , 20-34 H.
| C.200/145 200 ,, 20-34 H.
{ C.250/120 250 , 25 H.
C.60/2500 60 Speaker
Field Re-
placement

Res. Price
5002 513
1802 5I13
40092 716
5002 5I3
40002 916
18502 1316
1450 15/9-
12002 1716
250082 76

full diagrams and instructions.

PREMIER 1941 HIGH
FIDELITY AMPLIFIER KITS

Each Kit is complete with ready drilled chassis,
selected components, specially matched valves and

Black Crackie Steel Cabinec FFIé extra.

Completely

Kit of Parts  Wired and
. . with Valves Tested
4.watt A.C. Amplifier £214 O £3 11 6
4-wart A.C.ID.C. ,, £3 0 © 83 171 6
6-watt A.C. £6 16 6 87 13 6
8-10-wacr A.C.ID.C. £6 1t 6 £7 9 ¢©
i5-watt A.C. £7 18 9 £9 8 0

Centre-Tapped

4v.,2-3a,4v.2-3a,

5,2-3a,4v.2-3a

SP. 250 250-0-250 v. 60 m.a. 4 v. I-2 a,
SP. 300 3000300v 60m.a., 4v. 23a

SP. 3¢ 300300v 150 m.a., 4v 2.)3,

MAINS TRANSFORMERS
Wire-ends. All L.T. Windings

P9
P9

4v.2-3a,4v. Ta,4v.l a I5-
SP, 350A 350-350 v. 100 ma.. 5v.2a
(not C.T.), 63v.2-3a ... M4l
SP. 350B  350-350 %. 100 m.a.,, 4 v.2-3 2,
v23a4v73a 14/
SP, 354 350-350 v. 150 m.a., 4v | 23.
4v.2-3a,4v. 3-4 a I51-
SP. 352 350-350 v. 150 ma., 5 v. 223,
63v.22,63v.2a... ... [51%
Auco Transformers. Step up or down. 100-125 v,
to 200, 230 or 250 v. A.C., 60 watts, $/8i ; 125 wats,
1316 ; 250 watts, !18/6.
L.T. Transformers, all C.T.

"4v.2-3a. 91t 6.3 v.2-3a. i
2.5v.5a, 9iti 75v.3a. gl
5v.2-3a, 9l 12 v. 3-4 a. £51-
Push-Pull Driver Transformers 616
Universal Output Transformers. it

Ratios. Single or Push-Pull ... . &lé

MATCHMAKER UNIVERSAL
OUTPUT TRANSFORMERS

Will match any output valves to any-speaker

{00 voh. 13, Mansbrldge type, !

50 mfd 12 volr, H2, 50 mfd. 50 volt, /-,
mid. 250 volt,
H-, 2 mfd. 250 vole, 119, 4 mfd. 500 volt, 418,

43, 168 4f-, 16--16, 5l-, 25 mfd. 25 volt,

impedance.

11 ratios from 13 : | co 80 : I, 5-T watts, I5/9.

10-15 watts, 2006,  20-30 watts, 35/-.
ELECTROLYTIC CONDEMSERS. Cardboard
cases. 500 v. wor’<mg, 4 mfd. and 8 mid,, H9 each.
88 36, 414, 28, 814, 3I3, 41441 319, 4144

12,

15 mfd.

“LEARNING MORSE”

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

General Pucpose Morse Key 5/'0
Heavy Duty TX Key on Cast Base ... |0/-
Bakelite Buzzers 2/_

3 Henry Chokes 17/6

Complete Kit of Parts for Valvq Oscil-
lator as described in  W.W. 25
** Learning Morse " /"

NEW PREMIER S.W.
A.C. RECEIVER

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

Complete Kit of Parts with drilled chassis,
all components. Plug-in Coils covering 13-170
metres, 4 valves and full instructions and

circuits. £4 . |0 . @

Battery Version also available Kit £3 8 0
Complete Chassis wired and tested £3 I8 6
Extra Coils §—15, 200—2,000 m. also supplied.

* “ The Wireless World "> said they were
“very much impressed . ...

See full Test Report, PP. 492-3 December issue.
Send for full details

s

Premier Pick-ups.

Heads will fit any tone-arm .. . 716
Premier Pick<up with Volume Control’

2,000 ohms  [2/6
Premier de Luxe, 6,000 ohms ... R ¥

ANOTHER SPECIAL OFFER
Rothermel Brush Piezo Crystal Pick-ups.
New Junior P.U. with arm, 24/6. Standard, S.8

Model with arm, 34/9. P.U. head only. De Luxe
Model, 24/6,

MOVING COIL SPEAKERS

Ail complete with transformer. Rola 6}in.

18[-; 8 in. P.M.s, 1716 ; 10 in. P.M.s, 22/6.
ENERGISED MODELS

Flessy 8 in., 175 ohm field, 716 ; G. 12 ener-

gised, 2.500 field, 63/-; i0in. B.T.H. 1,600 ohm
field, less transformer, 116,

PREMIER BATTERY
CHARGERS for A.C. MAINS

Westinghouse Rectification
complete and ready for use
To Charge * 6 voltsat | amp., 22/6
2 voits at § amp. 119  12voltsat { amp. 2416
6 volts at § amp. 19/~ 6 volts at 2 amps. 37/6

PREMIERR SHORT-WAVE KITS
for OVERSEAS NEWS

Incorporating the Premier 3-Band S.W. Coil,
11-86 Metres without coil changing. Each Kit is
complete with all components, diagrams and
2-volt valves. 3-Band S.W. I|-Vaive Kit, 14/9.
3-Band S.W. 2-Valve Kit, 22/6.

DE LUXE S.W. KITS

Complete Kit, including a!l Valves, coils, wiring
diagrams and lucid instructions for building and
working. Each Kit suppiied with a stee! Chassis,
Parel and plug-in coils to tune from 13 to 170

metres.
I Valve Short-Wave Receiver or Adaptor
Kic . 20/-
| Valve <horc W‘xve SLperhet Converter
Kit a ‘A 3l
I Valve Short Wave A S Superhet
Converter Kit ... .. 2613

2 Valve Short-Wave Recewer Klt e 290

SHORT-WAVE GEAR

Short-Wave Coils. 4- and 6-pin types, 13-26,
22-47, 41-94, 78-170 metres, 2/- each, with circuit
Premier 3-Band S.W. Coil, 11-25. 19-43, 38-86
metres, Suitable any type circuit, 2[11.

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

Utility Micro Cursor Dials, Direct and 100 :1
Ratios, 4/3.

Bakelite Dielectric  Variable Condensers.
.0005 mf. Suitable Tuning or Reaction, {6 each.

Short-Wave H.F. Chokes. 10-100 m., 10id.
cach.

Lissen Dua! Range Screened Coils. Medium
and Long Woaves, 2/9 each.

AMERICAN VALVES

We hold stocks of all types
at competitive prices.

SHORT-WAVE CONDENSERS

Trolitul Insulation. Certified superior to
ceramic. All-brass construztion. Easily ganged,
15 m.mfd. .. H% 100 mum{d. ... 213
25 m.mfd. o 2 160 m.mfd. ... 2/6
40 m.mid. .o - 250 mamfd, L. 201

REPLACEMENT VALVES
FOR ALL SETS

Europa Mains Valves. 4 v, A.C. Types
ACIHL, ACIL,, A.CIS.G., A.C.IV.MS.G,
ACIHP., ACIVH.P, ACP. all 56 each,
ACIH.P., A.CUV.H.P.,, 7-pin, 8i6. A.C.IPens,
ILH., 10/6 ; A.C.IP.X.4, 9I-; Oct. Freq. Changers,
916 ; Double Diode Triodes, 716 ; 33%-watc D.H.

Triode, §2l-. 350 v. F.W. Rect., 816 ; 500 v., 8I9.
13 v. .2 amp. Gen. Purpose Triodes, 5i6;
H.F. Pens. and Var.-Mu. H.F. Pen., Double Diode
Triodes, Oct. Freq. Changers, 8/6 cach. Full and
Half-wave Rectifiers, 616 each.

WRITE FOR LATEST LISTS.

ALL TYPES OF BATTERY VALVES
AT COMPETITIYE PRICES.

hiss level, 23!-,

PREMIER MICROPHONES

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

Low

Moving Coil Mike. Permanent magnet model
requiring no energising.  Response 90-52200
cycles. Cutput 25 volt average. Excellent
repreduction of speech and music. 49/~

ALL ENQUIRIES MUST BE ACCOMPANIED BY 2id. STAMP.

Microphone Transformers. Suitable for all
mikes. Tapped secondaries. A 20 and 40 :

B, 30 and €0 :1: C, 50 and IOO I. 6ié each
Microphone Stands. Bakelite table stand, %in.
ring, 71§ each. 5

ALL POST ORDERS to: JUBILEE WORKS, 167, LOWER CLAPTON ROAD,
LONDON, E5 (Amherst 4723),
CALLERS to: Jubilee Works, or 169, Fleet Street, E.C.4 (Central 2833), or 50, High
Street, Clapham, S.W.4 (Macaulay 2381).
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- COMMENTS OF THE MONTH

Colour Television Demonstration
E recently witnessed a demon-
stration, given by Mr. R. L.
Baird, of colour television. He r1crhtl§
points “out that the television in-
dustry will give employment to thou-
sands when television broadcasting
is started at the critical period which
will follow the cessation of war.
Television was first achieved in this
country, which has maintained the
leadership, a leadership which must
be retained.

Reports which have recently ap-
peared in the Press have dealt with
colour television demonstrations in
America. Wide claims have been
made for them, but further investi-
gation shows that only coloured
lantern slides have been radiated.
It is clear that America Jhas not
solved the difficulty of radiating
studio scenes in colour. Moreover,
the pictures transmitted are of rela-
tively low number.of lines, namely,
343, and the system employed appears
to be on the same principle as that
demonstrated to the Press by Mr.
Baird 20 months ago.

The system demonstrated by Mr.
Baird in December employed 600 lines,
and artists in an outdoor studio
enacted a scene which was trans-
mitted to a receiving set in an
adjoining house. This transmission
was in colour and the results were
good.  The transmitter used was
hased on Mr. Baird’s original spot
light system, consisting ol a cathode-
ray tube,in {ront of which revolved
a disc fitted with blue-green and red
filters.  After passing through the
disc the light spot on the cathode-
ray tube is projected on to thé scene to
be transmitted by means of a lens.
The person who has been televised
is thus scanned by blue-green and
red light beams in succession. The
light from the coloured light spots
traversing the scene operates three
large photo electric cells, and the

By THE EDITOR

current is amplified and sent by land
line or wireless to the recciver.

In the demonstration a land line
was used owing to the war, for the
usc of transmitters is prohibited by
the Government.

Large Screen Colour Tele-Radiogram
T the receiver end the trans-
mitted pictures corresponding

to blue, green and red arc superim-
posed, as in the well-known colour
printing process, to form a complete
television picture in colour. Appara-
tus similar to that employed at the
transmitter is used, and the picture
is produced first in black and white
on a cathode-ray tube. In front
of this i1s the colour disc similar to
that used at the transmitter end and
revolving exactly in step withit.  Thiy
1s” achieved by controlling the motor
driving the disc, from an impulsc in-
corporated in the transmitted picturc.
The Dblack-and-white pictures, by
passing through the colour discs,
are coloured blue, green and red,
and then projected on to the screen
by means of a lens. On the screen
they blend to give a television picturc
in colours. The scrcen is 2!t. 6in. by

BT L T e ]

Editorial and Advertisement Offices :
“ Practical Wireless,”” George Newnes, Ltd.,
Tower House, Southampton Strect, Strand,
W.C.2. ’Phone: Temple Bar 4363.
Telegrams : Newnes, Rand, Londen.
Registered at the G.P.O. for transmission by
Canadian Magazine Post.

The Editor will be pleased to consider arliclex of a
practical  nature  guitable  for publication in
PRACTICAL WIRELERS,  Swch arlicles showld be
writlen on one side of the paper only, ond should
contain the name and nddress of the sender. Whilst
the Editor does not hold himself responusible for
manuseripls, every effurt will be wode 1y return
thewe if o stamped and addresved curelope ix
enclosed.  All correspondence intendrd for the
Editor should be addrexsed : The Editor, PRACTICAL
WIRELESS, George Newaes, Lid., Tower House,
Sovthampton Streel, Stpud, W2,

Ouing lo the rapid progress in the design af
wireless upparalus and to our efforts 1o keep uvr
readers intonclowith the lutest decelopuments we gire
no warranty thal apparntny described i wur
col wiuns is nol the sulject of lellers palerd.

Copyright in all drauings, photogeaphe amd
articles publighed in PRACTICAL WIRELLSY 5
specifically reserced throuyhont the cowidries siytia-
tory 1o the Rterne Coucrntion awd the U8 A,
Reprodudtionk or imititions of uny of theee are
therefore crpreasly forlddden.  PyACTICAL WIRE-
T OLESS {ncorporales * Smatewr Wirelexs

G B € G e € B e Gm B B i s Bar b B $
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2ft.—the largest screen ever produced
for the home—and shows 6oo-line
picturcs, which isy 50 per cent.
increase in the lines used Dy the
B.B.C. In addition to colour the
new televisor will receive the B.B.C.
black-and-white pictures on the same
screen by merely pressing a button,

Four push-butionsare provided, and
these bring into action an all-wave
radio set, an automatic record chang-
ing radiogram, B.B.C. television, and
colour television.

Previous Demonstration
OLOUR television was  first
shown in 1928, when Mr,
Baird demonstrated television pic-
tures in colour to the British Associa-
tion.  Ten vyecars later he showed
colourcd television on a screen 12ft.

by 8ft., at the Dominion Theatre in
London, to an audicnce of 3,000
people, the transmission being by

wircless {from the Crystal Palace,
nine miles away. In 1939 he again
showed coloured television, this time
with  a  cathode-ray receiver, but
experunental  apparatus  was  used
in these demonstrations. To-day Mr.
Baird las developed coloured tele-
vision to the commercial stage,

The Reserved Age

MR. BEVIN, the Minister of
Labour, 1s appeading for more

skilled labour, and is conducting
the experiment  in the  electrical
trades ol sharing out the skilled
men available. The age of reserva-
tion of 17 grades ol electrical workers
will be raised to g0 on January 8th,
and onc grade will be raised 35
but those released by this change in
the age  of reservation  will  not
necessarity be taken into the services.
The Minister is endeavouring to find
out what cach clectrical worker is
doing, and it it is proved that he is
now doing a job ol vital National
rimportance he will remain where heis.
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FHIS set was designed to satisfy the

demand for a simple yet efficient
receiver capable of receiving the
Home Service or Forces programmes with
the minimum of adjustment. It was
- intended for use in an air-raid shelter where
it was possible to employ an external aerial
of veasonable efficiency, and during the
many months it has been in scrvice it
has proved very efficient, and economical
as regards H.T. and L.I. consumption.

Circuit

The theoretical ecircuit is shown below,.
To obtain the utmost gain, a Cossor
2108PT is used as a leaky-grid detector,
reaction being secured by the usual capacity
controlled method. Tor the aerial-grid
civeuit. a Bulgin Type C.6 coil was selected,
as hests revealed that it gave a satisfactory
degree of selectivity, bearing in mind the
single-tuned circuit, and the probable use
of a short aerial. The L.F. output of the
2108PT is fed into an L.F. transformer,
having a ratio of-3.5: 1,

by the parallel-feed
method. This is indi-
cated in the circuit

by the resistance R.2 and the fixed con-
denser C.3, the latter preventing any direct
current from reaching the primary of the
transformer, thus allowing its maximum

) D D140 <) MM UM ) ) SR ST || T SO

LIST OF COMPONENTS

Valves, Cossor 210SPT, 220HPT.

Tuning condenser, J.B. Dilecon, .0005 mfd.

Reaction condenser, I.B. Dilecon, .0005 mfd.

Valve-holders, Clix, two (one four-pin, one
five-pin).

L.F. transformer, B.T.S., Varley, Bulgin.

Volume control, Erie, .25 megohm (with
switch),

Coil, Bulgin, Type C.6.

Resistances: 4 watt. one 2 megohm, one

100,000, one 750 ohms.

Condensers: Dubilier, one .0001 mfd., type
4601/S; one .05 mfd., type 4602/S; one
.1 mfd., type 4603/S.; one 2 mfd., 3016.

Component brackets, two.

Speaker, W.B. Junior. .

Batteries, one 2 volt accumulator, one 120
volt H.T. Exide.

O NP O P U o
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The Perma-tuned T

A Compact Receiver Designed for Immediate
Use on a Pre-selected Wavelength, thus
Eliminating All Tuning Adjustments

By L. O. SPARKS

¥

inductance to be
obtained. In view
of this, it is. per-

midget component,
or one of a cheap
type from the
spares-box.
Across the
sccondary of the
transformer is
connected an Erie
potentiometer, R.3,
having a value of
0.25 megohms, the
moving arm of
which is connected
directly to the
grid of the output
valve, a Cossor
220HPT. This is

in the

steep-slope
economy pentode class, and gives ample

output for !ondspeaker work . when the
local transmission is being received. An
external grid-bias  battery

has been eliminated Ly using
am automatic grid-bias
arrangement. The resistance
R.4, connected between the
H.T. and L.T. negatives,
produces a D.C. voltage drop -
according to the values of
the total current (H.T.)

A front view, show-
ing volume control
and relative posilions
of coil, V.1 and ™

transformer.

[~ HT+2
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The assembled re-
ceiver viewed from
the rear. Note
{uning and reaction
controls,

consumed by the receiver and the resist-

ance R.4. 'The condenser (.4, connected
across R.4, is cssential for by-passing
purposes, and on no account should it
be omitted.

If valves other than those specified are
used, the value of R.4 must be adjusted
to suit the new current conditions. The
output of V.2 is taken direct to the speaker
transformer, and in the original model
this was a W.B. Junior, and no tone
corrcetor was found necessary. As this
may not apply in all instances, owing to
possible variations in speakers and cabinet,
a suitable toue corrector is shown by the
condenser (.5 and fixed resistance R.5,
the conmections being indicated by the
broken lines.

Construction
The layout and wiring of the components
arc shown opposite, the baschoard being

_H.T 120v
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R 221000000
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Theoretical circuit diagram of the Perma-tuned Two
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cut from 5-ply to the size.63in. by 5%in.
On the top are mounted the coil,  L.F.
transformer, tuning condenser and the
two valve-holders (one four-pin and one
five-pin), the latter being for the output
pentode. Two lin. diameter holes have
to be drilled for the valve-holders, and one
1}in. in diameter for the coil connecting

set and speaker
can be housed in a neat cabinet on similar
lines fo the one shown here.

tags. The two holders and transformer
should be screwed into position {irst. This
will allow much of the wiring to be
completed before mounting the other
components. The tuning condenser is
held in position by an ordinary component
mounting bracket, but for the reaction
condenser it is necessary to bend a bracket
into the shape shown, or make one from
a strip of metal 2%in. by 3in. in width,
the thickness being “approximately in.
The spindle of the reaction condenser
passes up through the chassis, a suitable
clearance hole, %in. in diameter, having
been previously drilled. As it is not
possible to fit a knob to the spindle, a
saw-cut, fhin. deep, should be wmade
across the latter to allow adjustment to
be made with a small screwdriver or trim-
ming tool. It will be noted that no
wave-change switch has been incorporated.
This was omitted as the set was not intended
for use on the long waves, thereforc the
coil tags Nos. 2, 3, 5, and 6 can be con-
nected together before the coil is mounted
in position, a length of wire, about 5in. in

length, being left on for connection to the .

negative-earth side of the filaments. The
red flexible lead {rom the coil is brought
down through the centre hole in its base,
instead of being left through the top of the
screening-can. _

The potentiometer is provided with an
on-off switch, and this is wired in series
with the L.T. negative supply so that the
circuit is broken when the potentiometer
is turned to its minimum position. Care
should be taken to see that the metallised
screening covering of the lead which goes
to the top cap (anode) of the SPT is
properly connected to the earth line, and
that the ends are bound or protected from
making contact with the internal conductor.

Housing the Set

A suggested design for a cabinet is given<

in Fig. 3; but, owing to the compactness
of the set, it l¢hds itself to many arrange-
ments, according to individual require-
ments.  When considering this part of the

constructional work, it must be appreciated
that the back edge of the baseboard is that
to which the two variable condensers are
fitted. The potentiometer, i.e., LK. volume
control, is intended tobe in the front, as
it is the only control necessary once the set
has been tuned to the desired station. The
idea is clearly indicated in Fig. 3. -The
housing of the batteries depends on space
available ; the writer made a separate box
to hold these.

. Operation

The operation of the set follows normal
procedure, " After connecting = batteries,

. aerial apd earth and loudspeaker, the

circnit is brought into operation by
turning the volume control in a clockwise
direction. Reaction should be set near its
minimum ; volume control at maximum,

‘denser.

and tuning then carried out by rotating the
tuning condenser. When a signal has been
received, - strength can be increased by
careful adjustment of the reaction con-
Once the best settings have been
found for the transmission concerned, the
variable condensers need not be touched,
as the set can be switched on.and off,
and the volume of the output controlled,
by the single potentiometer control.
For best results, 120 volts H.T. s
advisable at H.T. positive 1 and, approx-
imately, 36 volts for H.T. positive 2, the
latter is the screening-grid voltage. As
this varies according to individual valves,
the best value must be determined by
experiment, but do not assume that higher
voltages are always the best. When used
as a detector, the SPT is invariably more
efficient with a surprisingly low voltage.

Wiring Diagram of the Perma-tuned Two

Reaction
Contro/

Red
Lead
1

Aerial Y HT#2 A=

Tl it i
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Problems of Amateur Recetver Design—6

The Chonce and Use

ECAUSE of the great variety of -coil
types it is often difficult to decide

- which is most suitable for any
particular circuit arrangement. In many
cases it is possible to replace one coil by
two or more other types without affecting
results, but on the other hand it may be

found that one pattern,is better than all

others when, for example, selectivity is the
most 1mpmtant factor.

We can first discuss types of aerlal coil
used in a Det.-LLF. receiver. One very
good type is that shown in Fig. 1, where
it will be seen that the aerial lead-in is
connected to a tapping on either M.W. or
L..W. winding, according to the setting of
the two-pole change-over wavechange
switch. By making careful choice of the

of Different Types of Coil

- If the tappings are brought out to sockets,

the « aerial terminal can be connected,
through the. series condenser, to a. flexible
lead fitted with a wander plug The plug
can then be moved until the required degree
of selectivity is obtained for any particular
needs. . The M. VV tappings can be equally
spaced from the  grid”’ end of the winding
down to a point- about one-third of the
distance from the ‘‘earth’ end of the
winding.

The type of aerial coil with separate
aperiodic (untuned) aerial winding is
widely wused, and one arrangement of
windings is shown in Fig. 3. In this case,
the aerial winding is coupled to the medium-
and long-wave windings and is connected
to a centre tap on the long-wave winding.

!-ooé)
mfd.

excellent

HT-

-
>

tapping points it is possible to obtain an
approximately equal degree of selectivity
on both wavebands. At the same time, a
high degree of efficiency can be obtained.
In the case of ready-made coils it can be
taken for granted that the makers have
found the most suitable tapping points ;
with home-made coils it is generally found
best to tap the windings about two-fifths
of the way down. It is, however, worth
while to make a few tests to determine the
best tapping points,

Multiple Aerial Tappings

Another type of coil which is excellent
for an experimental type of receiver, or
for DX use, is that represented diagram-
matically in Fig. 2. It will be seen that
in this case there are four tappings on the
M.W. winding and one on the L.W. section.

18 [

=
A g

mfd

M7~

% "

Fig. 3.—A type of aerial coil which is especially
selective on long waves.

Fig. 1.—~(Left) An

simple coil which is

E good  on

Fig. 2.—(Right) An
experimental cotl
-with several alterna-
» . live aerial tappings.

wavebands.

A+

=

type  of
both

HT ~

By this means selectivity is slightly in-
creased on long waves, and the aerial
winding can -be comparatively small so
that the couphnw bem een it and the grid
winding is ‘“loose.” By using an aerial
winding with about three-fifths of the
number of turns used on the medivm-wave
winding it will be found that selectivity
and eﬁiuency are good.

In Fig. 3 the reaction winding is also
shown, and the connections for it w ould
be precisely the same in the coils repre-
sented by Figs. 1 and 2. It will be seen
that the reaction condenser is included
between one end of the winding and earth.
Instead, it could be placed between the
other end of the winding and the detector
anode, but hand-capacity effects would
probably be more noticeable in that case.

Aperiodic Aerial Windings
A modified form of the arrangement
shown in Fig. 3 is given in Fig. 4. In this

By FRANK PRESTON

case there are two aperiodic aerial windings
in series, the lower of which is short-
circuited a.long with the long-wave tuning
winding” when the wavechange switch is
moved to the medium-wave position. This
type of coil is very satisfactory indeed,
if well designed, since there is no com-

promise on “either waveband. One little
difficulty arises when the wavechange

switch is not built in, however, due to the
large number of terminals required. To
keep the number down to seven, one end
of the reaction winding is venemlly con-
nectéd, inside the coil, to the earth terminal.
Because of this, the reaction condenser
must be on the ‘““anode” side of the
winding. Where an eighth terminal can
easily be accommodated it is worth while
to provide two separate terminals for the
reaction wmd_mg

H.F. Couphngs

There are, of course, many other types
of aerial coil, but. those veferred to are
typical, and others are, in most cases,
variants of them. When we come to
consider coils suitable for coupling an H.F.
valve to a detector or to a second H.F.
valve, we find that most aerial coils can
be used in this position. Fig. 5, for example,
shows the connections for a coil of the
type represented by Fig. 2. Itis connected
on the tuned-grid principle, and an addi-
tional grid tapping is shown. The latter
is of considerable help in minimising grid-
circuit damping and, bence, in improving
selectivity: In practice, it would probably
‘be found most convenient to use the first
or second of the aerial tappings.

Fig. 6 shows a modified form of the coil
shown in Fig. 1 used in a tuned-anode
circuit, whilst Fig. 7 shows a tuned-trans-
former arrangement where a coil of the
general type, shown in Fig. 3 (but with
completely separate primary winding), used
in a tuned-transformer arrangement.

It is not possible to say that any one of
the three circuits is better than either of
the others, although tuned-grid coupling
is most widely used. The choice is generally
determined by the fact that aerial and
inter-valve coils must be a matched pair
if ganged tuning is to be satisfactory. And
some malkers may supply only one of the
types shown.

Ensuring Stability

In the case of a two-H.F. ‘‘straight”
circuit it is often found that stablhtv can
most easily be ensured by ““ mixing >’ the

Y el

. Fig. 4.

aperiodic
winding.

| C

—(Left) A
| coil - with
aerial
A three-

HT+

tapped

-
3

=4

HT -~

-

point W|C switch
acts on both windings
at the same time.

Fig. 5. — (Right)
Tuned-grid coupling,
using a coil of the
type shown in Fig. 2.

HT=
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couplings ; that is by, say, using tuned-
anode coupling between the first and second
valves, and tuned-grid between the second
and third. Tt could be argued that if diffi-
culty is found in obtaining stability without
resorting to this method the design is
bad. But the fact remains that the ** mix-

HT+
b
< 50000 I
>
2 I 3
S
3
£
o -
p Sk
£ . -T™ HT=

Fig. 6.—~Tuned-anode coupling, with a simple
type of coil which gives good selectivity. The
reaction winding is omitted for simplicity, as it is

from Figs. 5 and 7.

ing *’ simplifies design, and the method can
therefore be justified.

Band-pass Tuners
Band-pass tuning is less widely used

_to-day than it was a few years ago, largely

because selectivity is better obtained by

- using a superhet. . When considering &

single-H.F. * straight”’ circuit, however,
band-pass tuning is a definite advantage
if a good degree of selectivity is -required
along with guality of reproduction. There
are two schools of thought concerning the
position of the band-pass filter : one prefers
it betwcen the aerial and the first valve ; the
other, between the H.F. and detector valves.

The advautage of the former position
is that there is no danger of the tuning of
the filter being ‘¢ unbalanced’’ by reaction
control—since reaction would be applied
to the other tuning circuit. On the other
hand, it does seem rather illogical to pro-
vide, say, a 9 ke/s band-width, and then
to cut it by means of the single-circuit coil

* with reaction. For my own part, therefore,

I prefer to place the filter between the HL.F,
and detector valves, and to take especial
care with the reaction circuit. This con-
sists of using the lowest capacity of reaction
condenser with which oscillation can be
obtained over the whole of both wavebands
and, where convenient, using a differential
reaction condenser. It also pays to take

care to apply the optimum H.T. voltage
to the anode and (in the case of an H.F.
pentode) to the screening grid, so that ouly
a very small variation of reaction-condenser
capacity is required with variations of
tuning. -

No mention has so far been made of the
tuning and oscillator coils of a superhet,
or with the I.F. transformers, but these
questious can be dealt with in a later article,

HIH
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Fig. 7.—A tuned-transformer circuit, using a
double-wound coil.

ITEMS OF

Developments in B.B.C. European

Service

EW programmes for France and Luxem-
bourg and an additional bulletin in
Polish are included in recent developments
made in the B.B.C.’s European Service.
A Sunday programme for French listeners
entitled, *“ Une demi-heure du Dimanche,”
which is now broadeast from 3.0 to 3.30
p.m. B.S.T., includes a review of the week'’s
events and talks on general interest and
religious subjects. It is transmitted on
the wavelengths 49.59 metres. and 25.29
metres. - >

The new programme for Luxembourg is
broadcast on the last day of the month
between 8.0 and 8.15 p.m. B.S.T. in the
period entitled “ Radio Belgique.” The
Grand Duchess of Luxembourg, it is hoped,
will be among the distinguished represen-
tatives of the Duchy who will be heard from
time to time. . The wavelengths on which
this transmission may be received are 285.7
metres, 261.1 metres, 49.59 metres and
30.96 metres. ,

A third News Bulletin in Polish was
recently added to the B.B.C.’s broadcasts
to Furope and can be heard from 4.15 to
4.30 p.m. B.S.T. each day on 49.59 metres
and 25.29 metres.

New Appointment for Overseas

Service )

NEWLY arrived in this country from

Australia is Mr. R. C. McCall, who.
has been appointed to the B.B.C. staff
to organise the new Pacific transmission of
the B.B.C.’s Overseas Service. This pro-
vides a further example of the close
co-operation between Dominion broadcast-
ing organisations and the B.B.C.—other
similar examples have been the appoint--
ment of Mr. I£. L. Bushnell, Controller of
Programmes for the Canadian Broadcasting
Corporation, to.the position of North
American Programme Organiser of the
B.B.C. Overseas Service, and the work in’

INTEREST

this country of the Canadian Broadcasting
unit, which includes Mr. Bob Bowman,
Mr. Gerry Wilmot and Mr. Rooney
Pelletier. -

Mr. McCall was for many years on the
staff of the Australian Broadcasting Com-
mission and has had wide experience of
musical activity in Australia. He was
Federal Programme Editor of the Broad-
casting Commission at one timc and later
became Manager of the Commission’s
Victorian branch.,

r
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B.B.C. Diary for 1941

HT B.B.C. Diary for 1941 is now avail-
able. It contains--22 sections of
interesting information about the B.B.C.,
including many details about the work of
the B.B.C. under war conditions. The
section, B.B.C. Personnel, containing bio-
graphies of some B.B.C, officials, has been
brought up to date. Prices, including
postage and purchase tax, range from
2s. 43d. to T7s. 7d. The Diaries may be
obtained direct from the B.B.C. Publica-
tions Departinent, Scarle Road, Wembley,
Miii(iidlesex, or from any B.B.C. Regional
ce. .

Troops are now being trained in a wide range of technical subjects, including many branches of

engineering and wireless, al a London Technical Institute.

In the illustration, three N.C.O.s

are seen examining a wireless chassis.

I T
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HE design of the simpler
type of short-wave receivers has

straight >

made very little progress. Circuits
built around arrangements of two, three
and fonr valves still hold the widest appeal,
and the short-wave enthusiast is content
to carry on with standardised equipment,
components and circwits. This procedure
1s the wisest one for beginners to adopt,
but with the more experienced amateur
SAV.IL., it tends to indicate lack of ideas.
The recognised manufacturers of S.W.
apparatus offered the constructor, before
the war, an extensive range of components,
but conditions now present an opportunity
to the amateur to develop his own ideas
and constructional abilities.

Circuits

Although an untuned H.FE. stage can be
useful, a tuned stage is likely to be better,
and two tuned H.F. amplifiers will indicate
how many transmissions are absent from
the log book ! Few amatecurs use a 2-v-2
receiver ; a number experiment twith a
single stage, but do not reach the second
stage of H.¥. amplification, fearing trouble
due to instability and the consequent lack
of signal strength. The adoption of the
following suggestions will help to overcome
the snags. Commence by getting a 1-v-1
receiver to work really well, the H.F.
section being tuned and coupled to the
detector by an efficient H.F. transformer.
Stability in all stages is essential, and the
H.F. stage must produce worth-while gain.
When satisfied - with the 1-v-1, the additional
or pre-H.F. stage can be considered. The
essentials are perfect screening, well-
designed layout (see remarks in S.W.
secbion last month), variable-mu valves
of the metallised type and adequate anode
decoupling. For screening purposes, it is
advisable to use two separale screening
boxes for the H.F. stages. Do not use one
large box with a partition, for this does
not provide complete isolation between the
two stages. Pay particular attention to
the construction of the boxes, and the
earthing of all appropriate parts. All
joints of the boxes must be tight and free
from gaps, and there should be at least
{in. between the two boxes.

Variable-mu valves are necessary (if not
in both stages, in the one preceding the
detector), to allow all signal values to be
handled and the utmost use made of the
valve characteristics in other directions.

Be careful about the use of short-wave
H.F. chokes. If more than one is used
iv is advisable to seleet different types

-screening

New

Rut. Break

ol
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Fig. 2.—The basic idea
for a simple two-cotl unit.
Actual construction will
depend) on individual re-
quirements.

or makes, to avoid inter-circuit resonance.
Ganged tank and/or band-spreaders should
be such that it is possible to locate each
section in “its appropriate screening box.
Trimming or balancing condensers, for
individual coils, should be fitted (when
such are needed) to the coil formers,
although if sufficient adjustment of the
inductances can be obtained by varying
the spacing of the turns, that is preferable
to the use of trimming condensers. All the
constructional work must be rigid and

careful consideration given to circuit
details before use is made of metallised

sleeving for sereening individual conductors.
Single-signal and diversity receivers are
two fields rich in experimental possibilities,
whilst the incorporation of * R ** strength
mdicators, noise limiter and 1,17, limiter
circuits. pre-H.I. amplifiers and regener-
ative 1. siages in superhets all form
valnable additions to a recciver.

l
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Constructional Suggestions

An examination of catalogucs of S.W.
communication type receivers reveals many
items not usually embodied in amateur-
built sets. While it is not possible to in-
corporate all the ideas revealed in home-
constructed sets, it is feasible to make use
of many or devise an idea from the informa-
tion contained in the specifications. For
example, dials, coil units, panel layout,
and switching arrangements
are all items which provide scope for
ingenuity.

Dials

A large-diameter dial, having clearly
defined sections for different frequency
bands, and giving a good length of peinter
travel for each band, is desired by most
S.W. operators. Such devices are not now
cheap, nor easy to obtain, but as slow-

Ideas for

the Constructor

Cet Your Constructional Ideas QOut of the

Away from Stereotyped

. Designs and Develop Your Own

TECHNICAL STAFF

niotion units do not sufter from the same
restrictions, the construction of a satisfactory
dial should not present difficulty. The slow-
motion drives or mechanism can be pur-
chased for from 2s. 9d. to 3s. 6d. from
many of the advertisers in Pracrican
WIrELEsS, and they give a reasonable
reduction ratio. Inaddition to these, various
types of slow-motion drive can be -made
{from three or four pulleys, a spring or two
and a few odd pieces of metal. The dial
can be marked out on Bristol boarfd: a
diameter of 6ins. to 8ins. will be generous,
and after it is ruled "off, horizontally,
through its centre point, concentric lines can
be drawn in and the sections marked off
for the various frequency bands as shown in
Fig. 1.

If a dial of this type is used for the
band spreader control, it will be possible,
provided that the tank control can be set to
definite settings, like the Eddystone ten-
position tank tuning-condenser, to utilise
one of the semi-cireular lines for the band-
width covered by the complete movement
of the b-s condenser for each setting of the
tank condenser,

Coil Units

Most S.W. enthusiasts will be familiar

“with the well-made
coil units which are
included in  certain

Scored line on
Pointer filled
with Enamel.

Fig. 1.—A4 suggested dial
which provides a separate
seale for each waveband.

types of communica-
tion receiver. They
add - a professional
appearance to the outfit, they eliminate
plogging in individual coils and, as they
are assembled as a rigid unit, they enable
the inductance values to be adjusted to a
remarkable degree to ensure perfect ganging.
Simple types could be made for the simple
1-v-1 receivers, and with a little skill
and ingenuity, the whole appearance and
efticiency of the set improved. Ordinary
commercially produced plug-in coils could
form the basis of the construction on the
lines suggested by Fig. 2. Other arrange-
ments will suggest themselves, according
to individual requiremnents; for example,
locating the coilsin a horizontal position and-
having wiping contacts; providing any
necessary screening as part of the unit
assembly and, finally, selecting the most
suitable point for insertion of the unit,
i.e., through the panel, the chassis or top
side ,of cabinet. . .
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The Southern Accent

READ that a schoolmaster recently

informed the parents whose offspring
were attending a Northern school that he
intended to teach the Southern accent,
because that was the accent adopted by the
B.B.C. and represented the National accent.
T am glad of this, because, quite frankly,
T do not like the Northern accent. and the
more northerly it is, the less T like it. T
suppose that Northerners dislike the
Southern accent just as much, and we
wmust, therefore, fall back upon our lexicons
to support the contention as to which is
right, and which is wrong. . The Northerner
will retort that their accent is better than
Cockney, but then the Cockney is a puarely
local dialect, and not general to the South.
The Northern accent is, however, general
to the district, and they cannot find support
for it in any dictionary. We pronounce
bool: as buk, but the Northerner pronounces
it as boook, and similarly loook. The
Northern accent is, indeed, terribly bad
and a grave reflection upon Northern
school-teachers; who should be taught to
pronounce the language they are supposed
to teach. The Northern accent does,
however, mildly rvepresent the English
language, whereas the [Scottish accent is
some sort of hybrid concoction of Gaelic,
English, Frse, and Choctaw.

We must not forget, however, that our
own B.B.C. is endeavouring to inculcate
an accent of its own, e.g., respif, cumbat,
ete.,, to which I have-recently referred.

Now they are endeavouring to use the’

word gainfully, which is a word much used
in the North, but not in the South. It
means “ to work for profit, or lucratively,”’
and I do not like the word, especially when
the B.B.C. use it in the sense of *“ usefully.”
Another word 1 dislike intensely which is
used in the North, and particularly in
Lancashire, where the word was born.
The Lancashire people like pictwresque
names, and the word gradely reeks of clogs,
and it is really a piece of slang. Let us
forget it.

Colour Television

-AR. BAIRD recently gave a demonstra-
tion of colour television, to disprove
statements that have appeared recently
to the effect that Hitler’s activities have
stopped all television progress in this
country. It was apparent from the
demonstration that, as I have so often
mentioned in these pages, experiments
continue. The television industry will give
employment to thousands when television
broadcasting recommences, at the critical
period after the war. The reports which
have appeared of colour television demon-
strationsin the U.S.A. dealwithexperiments
only. Coloured lantern slides and coloured
films only have been televised. The

Americans have mnot yet overcome: the
difficulty of radiating -studio scenes In
colour. The picturesalso are of comparatively
low number of lines—343. and the system
they use seems to be on the same principle
as that demonstrated to the Press by
Mr. Baird 18 months ago, -

By Thermion

F11]

Those .German Spies .

EVERAL readers Rave written to me
asking for full details with wiring
diagram of the transmitting outfit carried
by the three German spicsrecently exceuted.
We had, of course,-immediately taken the
matter up with the Authorities asking them
to place one of the receivers at our dis-

posal for purpose of description in this.

journal. However, such a receiver must
make use of a standard circuit, and the only
point of interest™ would rest “in the
compaction of the design. I do not know
at the moment of going to press whether
the Authorities will permit us to publish
the details. We must remember that
Neville Chamberlain, who was guilty of
s0 many crassly ignorant mistakes, allowed
70,000 German refugees to enter this
country when Hitler purged his country
of the Jews. There can be no doubt
Hitler saw in the hospitality which we
extended to these refugees an easy method
of giving spies and Fifth Columnists Jewish
passports so that they could obtain easy
entry into this country. As far as I have
been able to trace therc was not a thorough
investigation into the bona fides of these
refugees. The fact that sonmie of them could
carry portable transmitters which were
not discovered until after they had landed
is a somewhat disquieting factor.
present Cabinet are much more alert and
alive to the possibilities, and it may be
that they will refuse us permission to
publish the details because it would put
information in the hands of enemy agents
inthis country—technical information which
would enable them to build their own trans-
mitters. As amateur transmitting is illegal

-and all transmitters have been confiscated

Our Roll of dherit

Our Readers on Active Service—Eleventh List.

C. E. Myers (Gnr., R.A)),
urham.

N. Shirley (Pte., R.A.0.C), "~
Aldershot.
1. G. Picot (Wireless Mechanic, R.AF.),
Chatham.
R. W, Lay (Pte., R.AF.),
Fakenham.
A. T. Caville (Lt., R.A)),
Oswestry,
D. Dudding (Gnr., R.A,),
Leeds,
C. Sloper (Cpl., R.AF.),
Suffolk.

The

in this country the publication of such
information would not be of great interest.
We do not wish to encourage our enemies i
to build transmitters. However, when the
Authorities have transmitted the official
point of view I will again refer to the subject.

Prizes Awarded

HAVE awarded book prizes to the fol-
lowing in connection with the com-

petition which was set for the best essays
on ‘“ How the War Has Affected My Radio
Hobby *>: W. Austin, 77, Sidney Street,
Brightlingsea, Nr. Colchester, Essex : Law-
rence McGee, 26n, Worra'l Road, Clifton,
Bristol, 8; H. T. Betteridge, 9, Eveson
Road, Norton, Stourbridge, Wores. ; A F, -
Light, Pemross, Pwlheli, N. Walcs;
Arthur McCaig, Main Street, Drymen,
By Glasgow; C. R. Neville, 2, Sisters
Cottages, Diamond Terrace, Greenwich,
S.15.10 ; and G. N. Green, 13, Green Walk,
Ruislip, Middx. .

A seleetion of the essays will be published
next month.

Readers on Active Service

AM delighted to receive so many letters

from readers on Active Service. Most

of them are from readers who have corre-
sponded with me for the past 10 years, and
their letters take me back to the heyday
ot home construction when we werc for-
getting the last war and not anticipating
the present one. Some of them saw Active
Service in the last war and are now placing
their valuable knowledge at the service of
the country as instructors, operators,
technicians, and servicemen. In spitc of
the difticulties of scrvice life they still main-
tain theiv interest in radio. "When peace -
rcturns we shall open up our columns to
them so that they can record their ex-
periences in greater detail than is possible
under a censorship. — Much of what they
wiite I cannot refer to. One such reader,
J. G. P., of Chatham, has just passed
into the R.A.F. as a wireless mechanic. He
was an amateur and all his knowledge, he
says, was gained from this journal and our
Handbook.

Delivering the Goods : ,
Q0 often in the past have I received {
letters {rom readers overscas com-
plaining about the apparent indifference .
of the British radio manufacturers to their j

a4

requirements, and the way in which more
enterprising foreign firms were literally
wiping up the markets. So many British
firms adopted the ridiculous policy of
supplying standard equipment, either
through crass ignorance of the true condi-
tions or the sublime attitude of ‘ take it
or leave it,”’ with the result that other g -
countrics secured the orders. All that, |
thank goodness, is now altered, though why 1
it could not have been done in peace-time

Ishall never understand. The latest figures

of the export of electrical and radio appa-

ratus from this country spedk eloguently

of the good work now being done. For

September, 1940, the figures were £17134,008

which show an increase of £567,490 over

September, 1939.
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NEGATIVE

FEEDBACK

Details of an Amplifier Embodying a Tapped Potentiometer
and Making Use of Negative Feedback

OST listeners have noticed that when
the volume control of a receiver is
adjusted so that the volume is

below normal, the quality of the repro-
duced music is ““thin”’ and lacking in
depth.  This effect has been cxplained
satistactorily by physiologists, and many
attempts have been made to provide volume
controls which compensate for this apparent
distortion. In the usual type of compen-
sated volume control a potentiometer is
employed with a tapping near the middle,
and a condenser and resistor in series are
connected between the tapping and the
earthed end of the potentiometer.

In the circuit diagram (Fig. 1), a two-stage
audio-frequency amplifier which may be
employed in a radio receiver or gramophone
amplifier is shown, and comprises an andio-
frequency signal input circuit 5, and an
audio-frequency output circuit 6, between
which is connected a first-stage amplifier
valve 7, and a second- or output-stage ampli-
fier 8, including an inter-stage coupling
network 9 of the resistance-coupled type,
and a suitable output transformer 10, the
secondary 11 of which is connected to the
output circuit 6, which includes the speech
coil 12 of a loudspeaker 13.

Volume Control Potentiometer

The resistance of the input circuit 5 is
mdicated by the series-connccted resistor
14, and this circuit is coupled through a
cuitable coupling condenser 15 to an attenu-
ator or a volume control potentiometdr
resistor 16, In accordance with usual
practice, a volume control contact 17 is
movable over thc resistor 16 to provide
a variable signal voltage input connection
for the control grid 18 of the first-stage
amplifier valve 7.

One end of the volume control potentio-
meter 16 is connceted to the high signal
potential side of the input circuit, while the
opposite end is connected to a chassis or
carth 19, and to the low signal potential
side of the input circuit, indicated by the
earth connection 20.

The chassis connection for the potentio-
meter resistor permits the application to
the control grid 18 of a suitable biasing
potential derived from a self-bias resistor
21 in the cathode circuit of the valve 7.
'This may be by-passed, as indicated by the
condenser 22, 1if it is desired to prevent
audio-frequency degeneration in the cathode
circuit. ]

Inverse Feedback

By properly polarising the connections
with the output secondary 11 of the trans-
former 10, and earthing one terminal of
the winding, as indicated at 23, inverse
feedback potential may be derived from
the amplifier output circuit 6, through an
inverse feedback circuit, comprising the
carth, and a lead 24, and may be applied
to the input circuit of the first-stage
amplifier 7 through a suitable variable
attenuator network, including the volume
control resistor of the potentiometer 16.

In the present example, the attenuator
network includes the branch circuits 25
and 26, from the lead 24, each including a
geries condenser 27 and resistor 28, together
constituting a frequency diseriminating
jmpedance element through which feed-
back voltage is applied at controlled and

differing values to the mput circuit at
predetermined volume levels.

The branch circuits are connected with
separate spaced taps 29 and 30 on the
volume control potentiometer 16, as shown,
and the number of taps employed may
correspond to the number of branch circuits
in the attenuator network.

As is well known, distortion within an
amplifier, and circuit noises, are reduced
appreciably with inverse feedback. In the
present amplifier, an inverse feedback
voltage or potential is provided between
the output circuit 6, and the input circuit
5, and is controlled by making the attenua-
tor the variable element of the circuit, As a.
step further, the variable element is made
part of the signal attenuator circuit, so
that, by a single common impedance ele-
ment 16-17 both feedback and - input
signal level may be”controlled to provide
the advantages already described.

From an inspection of the circuit shown,
it is evident that the feedback voltage varies
as the variable volume control contact 17
is moved along the resistor 16 past the taps
supplying the feedback voltage. TFurther-
more, it is evident that the frequency
characteristic of the feedback voltage
varies at the same time. This in turn causes
the frequency characteristic of the amplifier

/4 e
s I 1
20w
25 4
26

&
Fig, 2.—Modified circuit for low-frequency
attenuation.

frequency attenuation is increased, because
of the fact that inverse feedback is pro-
vided at the higher frequency end of the
audio-frequency range, with a corrésponding
additional reduction in gain in -the high-
frequency ranges, while the feedback at the
lower frequency end of the audio-frequency
range is substantially prevented because
-of the relatively high impedance of the
condensers 27 to low audio-frequencies.

It low-frequency attenuation is desired,
the circuit may be modified or combined
with the circuit of Fig. 1 in the manner
indicated in Fig. 2.

Alternative Arrangement
In this circuit the feedback branch

Fig. 1.— Theoretical
circuit diagram of a
{wo-stage  audio-fre=
quency amplifier in-
corporaling negative
feedback.

to vary with variations in the signal
attenuation in a predetermined relationship,

L.E. Compensation

The size or capacity of the ‘condensers
27 determines the amount of low frequency
compensation which is provided at the
several taps. For aural compensation, it is
desirable to increase the low audio-fre-
quency response of the system at low
output levels by making the network
one which gives more negative or inverse
feedback at high frequencies than at low
frequencics as the attenuation is increased ;
that is, as the voltage control contact 17
is moved to reduce the input signal voltage
applied to the first amplifier stage 7, the
relative low-frequency response is increased.
The range of high-frequency signals which
are fed back to reduce the gain is determined
by the impedance of the feedback circuit,
that is, upon the controlling clements
included in the lead 24, and such elements
may include inductive or capacitive react-
ance clements, or both as required, together
with suitable resistance means. Thus, in
the circuit shown in Fig, 1, as the amplifier
output or volume is reduced, the high-

8

circuits 25 and 26 include the resistors at
28 in series. However, the controlling
reactance elements such as condensers 35
and 36 arve connected in shunt to ground
from each tap. ’

In this arrangement, feedback potentials
in the higher audio-frequency ranges ave
attenuated by the by-pass cffect of the
condensers 35 and 36, tending to prevent
a reduction in gain by reason of the inverse
feedback in the high-frequency ranges,
and thus increasing the high-frequency
response of the amplifier, relative to the
low-frequency responseas the gain isreduced
by movement of the contact 17 along the
potentiometer 16 in the direction of in-
creasing signal attenuation, in the same
manner as  described previously with
regard to the circuit of Fig. 1. The system
deseribed was developed in the laboratories
of the Radio Corporation of Anierica.
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‘Modern Factory ProdﬁCtiOn Methodsf;—s

Various Tests which Pre-production . Models have to Undergo Before

they are Approved for Full Production

—HE conclusion of the last article in
this series dealt with the trial
production of about 50 instruments

of the new model after a few  hand-made ™
samples had been vetted by various repre-
sentatives of the production, design, sales
and service departments. The trial pro-
duction is necessary in order to make sure
that the operatives can carry out the pro-
cess of wiring and assembly of a component
on the test chassis, in the wayzgarranged for
by the process engineer who laid out the
instructions.  Despite his careful fore-
thought it may_ be found that under fast
working conditions a girl cannot effectively
make a certain soldered joint, because the
location of the joint is obscured by work
carried out by the previous girl in the pro-
duction line. Difficulties connected with the
dressing of the wiring which affect sensi-
tivity, instability, calibration, ete., must be
examined and changes made if necessary.

It may be impossible to maintain the
original high sensitivity of a chassis due to
actual production troubles or -to the fact
that the valves arriving in quantities from
the valve manufacturers may not all be up
to the original sample with which the set
was designed and first tried ouf.
sensjtivity cannot be maintained, tken the
test gears at the end of the production line
must be altered to pass the chassis through
at an agreed lower level.

Wiring of the Chassis

Another problem concerns the wiring of
the chassis. Circuit wiring if incorrectly
dressed may give rise to a large Co, thus
causing trimmer condensers to be set at
minimum, i.e., with very little interleaving
of the fixed and moving plates in the case
of air trimmers, and in the case of mica
compression type, with hardly any tension
upon-the top plate. The very slightest
alteration to the plates causes a very large
percentage variation of their capacity, and
they are thus extremely unstable. This
will give rise to drift trouble, which means

that the chassis when it is lined up on the ~

assembly line will be rejected for sensitivity
at the final test, due to trimmers having
shifted and put the circuit out of alignment.

“ Padding 7 Condensets

Sometimes it is found that it is impossible
to alter this state of affairs during pro-
duction, even by paying strict attention to
the disposition of the wiring, and ** pad-
ding >’ condensers have to be connected
across the trimmers and the latter changed
for ones of a lower value. These ““ padders,”’
as they are familiarly termed, are small
fixed condensers of about half the value of
the trimmers, and their purpose is to
enable the trimmers to be finally set at a
point about half-way between maximum and
minimum, at which position they are more
likely to remain stable. .

The reference above to Co refers to the
capacity of the wiring in the circuit, which
in its relative position to earth (or chassis)
causes a capacity to be built up across the
tuning coils, and may therefore be regarded
as a condenser. In circuit diagrams con-
densers are generally referred to as Cl1, C2,
etc., so that design engincers have acquired
the habit of referring to the inter-capacity
of wiring as Co, : ;

If the

By “SERVICE”

When the 50 preliminary instruments
have been made up they will be carefully
scrutinised by the various engineers and
departments mentioned previously. If any
modifications have had to be made which
affect sensitivity, quality, etc., the sales
department will most certainly have some-
thing to say about it, and they may insist
that the production is improved.

Test Specifications

The designs engincer, together with'the
service department, will see what type of
fault is most commonly made upon pro-
duction, and will arrange that special
inspection is given to the processes which
lead up to that fault. There will, of course,
be inspectors at various stages all along the
produection line, and these men have definite

wiring is cut to the correct fength, and com-
ponent leads are shortened, when required,
at a place away from the assembly line, so
that there is no danger of extraneous matter
getting into the chassis. Sometimes,
however, it is necessary for wire trimming
to be carried out on the chassis itself,
and then the inspection mentioned above
has to be instituted.

The matter of inspection, however, will
be dealt with at length in a later article in
this series, and we will revert now to our
consideration of the 50 chassis which have
been made up along production lines.

“ Soak Test”

About 25 of these models will be put on
what is termed a “ soak test.”” During this
test the sete will be ruy all day with the

Y

A woman operator at a complicated coil-winding machine in a British radio factory which is

= e

working at full pressure producing radio sets for the expor! trade.

instructions as to the type of test that must
be made and what constitutes a *‘ rcject.”
It must be appreciated that in a large
factory organisation there can be no personal
opinions as to what is right and wrong
with a particular process, and the process
layout engineer is responsible for issuing
what are often called test specifications,
which clearly lay down in black and white
all the various stages, and the test to be
applied at each one.

Some of these, of course, look rather
ridiculous in printed form, but nevertlieless
they are very important. For example, at
one stage in production it may be found
necessary to have a girl whose job is nothing
else than taking the chassis passed to her,
lifting it upside down and giving it a good
shaking. This may be nccessary because
despite previous precautions it had been
found that short snips of wire remain hidden
in remote parts of the chassis from which
they would emerge under transit conditions
to cause shorts, and intermittent operations.
Wherever possible it is always arranged that

exception of a break at lunch time. It
is essential to have a midday break for two
reasons. The first is that it provides
a definite time for the person responsible
{or the examination of the receivers to see
that the receiver is functioning up to stan-
dard in all respects. Secondly, it provides
the surges which may often break down a
component.

When a set is switched on, high voltages
are applicd to various components, and the
strain placed on the diclectrics is consider-
able, and often exceeds that at which the
component will operate when the receiver is
thoroughly warmed up and operating nor.
mally; similarly, when the set is switched off
all these dielectrics suddenly revert to »
condition of rest. Also, chokes and field
coils develop a high voltage across them-
selves when the current flowing through
them ceases suddenly. By arranging that
the receiver is switched on and off periodic-
ally it is given a good test for the ability of
the components to withstand the norma!

Continwed on uext page)
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surges, and if a breakdown oceurs it is
more quickly detected at a period of the
day which leaves plenty of time for
mvestigation,

When carrying out a ** soak test’’ it is a
good thing to arrange that the sets are oper-
ating at good volume, just as they would
when in use by the public. In many
cases this is not done, and the receiver is
either operated with the volume eontrol
turned well back, or the loudspeaker is dis-
connected, and the output from the instru-
ment is passed into a dummy load.

Faults that Develop

This is not entirely satisfactory because,
although the loudspeaker is a separate
component, and may have bcen given a
long test, and the chassis also given a
long run, it is often not until the two are
brought together in one cabinet, with the
back -of the cabinet in position, that certain
troubles  develop. Tor example, wmicro-
phony, rattling of scales and glass windows,
spealker buzz, cte., would only become
apparent when the receiver performance
is extended to a fair degree. Just because
the very early models had not these faults,
it cannot be taken for granted that such
faults will not develop under production
conditions, A change of metal may have
bBeen made in the construction of the scale
and wavelength pointer assembly, causing it
to be more flexible and therefore more
inclined to rattle on certain notes ; the leads
from the speech coil for the loudspeaker may
not have been properly dressed by the
operative assembling the loudspeaker unit
so that they buzz under conditions in the
receiver,
Drop Test

Another test which is cssential at this
stage of production is the drop test, although
it can be made at'an earlier stage if no
drastic modifications to the weight or dis-
position of any of the receiver’s components
is likely to take place. This test is more
than ever very essential, as due to war con-
ditions transport is being carried out more
and more by inexperienced personnel, and
the difficulty of handling merchandise in a
black-out has not abated. Instruments
1cceive vough treatment, and must be built
and packed to withstand dropping off the
tailboard of the van, and being left stand-

ing upside down despite instructions to the-

contrary, which probably cannot be vead
owing to the darkness,

The drop test must be carried out with
the instrument properly packed in the
carton or case in which it is to be des-
patched.  The normal drop is from a
height of about three feet, and this test must
be carried out on all sides of the instrument.
By sides is meant the two ends, the top,
bottom, back and front of the instrument,
which makes six drops in all, The packave
must be suspended so that it is perfectly
horizontal with the long side of the carton
parallel with the floor in all respects. This
18 so that the carton meets the floor abso-
lutely flat and the impact is far more effec-
tive that if the carton struck the floor on
one edge or a corner.

After each drop the instrument is un-
packed from its carton and thoroughly
examined for all possible damage. One
itein which must not be overlooked is the
effect of the drop on the loudspeaker.
In the case of good quality battery re-
ceivers having a lawe permanent magnet
gpeaker unit, the magnet assembly may be
very heavy, and if the cone cradle which
gupporls it is not guite strong enough for

the job it will become distorted so that the
spcech coil on the cone no longer moves
parallel in the air gap, and distortion will
oceur when it fouls the loudspeaker during
reproduction.

The fixing or anchorage points for all
heavy comiponents such as mains trans-
formers, chokes, cte., must be examined,
and, ol course, the cabinet work around the
joints and edges call for special inspection.

Radiograms
Obviously, large crated instruments,
such as radiogramophones, cannot be

expected to undergo such violent tests.
In the majority of cases the receiver chassis
cmployed in the radiogramophone is one
which is used in a small cabinet as a table
receiver, and as such will go through a drop
test outlined above. Radiogramophones
being so much heavier, generally receive
more careful handling by the carriers as
they camnot be thrown about like the
smaller receivers. It is generally sufficient
to send two of these radiogramophones on
a fairly long journey to sece how they fare.

Somé manufacturers carry out a practical
transit test by sending a number of instru-
ments to a depot as far away as possible,
perhaps it is a service depot or wholesaler,
or perhaps a dealer who co-operates with
the manufacturer. When the instruments
arrive at the depot they are not opened,
but are re-addressed back to the manu-
facturer. It can be well imagined what the
receivers go through if the manufacturer
is fortunate enough to have someone in the
north of Scotland to assist him in this test.
Vibration Test

A vibration test is sometimes substituted
for transit conditions which is not so drastic
in appearance as the drop test, but which is
often just as destructive to certain parts of
the instrument. Under these conditions of
continued shaking, knobs may come adrift,
cord drives become deranged, bolts unscrey,
and other such-like {faults develop. .

For this test the model is bolted to a
small platform, which is supported by a
coiled spring at each corner. Beneath the
middle of the platform, and in contact with
it, is an elliptical cam connected to an
electric motor. When the latter is switched
on the cam continually causes the plat.
form to rise and fall, while the springsaggra-
vate the movements so that the model is in
a constant state of violent motion.

If breakages occur during any of the
above tests decisions must be made as to
whether an alteration in packing shounld be
contemplated or a strengthening of the weak
parts in the receiver. The least expensive
way, usually, is to improve the packing.

Final Alterations

Some of the fifty pre-production madcls
may be sent away to sales representatives,
who will have their first inspection of the
model which they will have to sell, and
can criticise the instrument in the light
of their knowledge as to the requirements
in their particular area of the country.
Naturally, any major alterations cannot be
carried out at this late stage in the life of
the model, but small details can be attended
to if it i felt by the factory authoiities that
the eriticisms are justified.

For ecxample, perhaps in areas where the
mains supply is very rough the hum level
of the instrument may be high and, although
m the vast majority of areas hum level is
low and acceptable to the sales representa-
tive, the bad mains supply arca may be a
very thickly populated one in which there
is a lot of competition from other makes of
radio receivers. In these circumstances it
will be worth while spending a little more
on the smoothing circuits, or to introduce
a screened lead in a vital grid circuit in
order to eliminate the objectionable hum
when the receiver is operated {rom the
mains supply in that district,

Similar instances occur with reference
to quality. The people in some areas of the
country may like their radio reproduction
with very little high-frequency response,
and the sales representative may consider
that the tone control does not sufficiently
cut the high notes to produce the quality of
reproduction which will be acceptable to the
majority of his dealers and their public.
As tomeet this cvitieisin mayonly mean the
changing in value of a condenser in the
tone control circuit, a modification in this
respect can easily be effected.

When all the various criticisms and re-
ports have heen analysed and placed before
the production committee, and they have
approved any modifications felt to be neces-
sary, the order for full production will be
given. How this production is maintained,
and the carcful inspection necessary to
ensure a completely satisfactory instru-
ment, will be dealt with next month.
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NEW PATENTS

These particulars of New Patents of interest
to readers have been selected from the Official
Journal of Patents and are published by
permission of the Controller of .
Stationery Office. The Official Journal of
Patents can be obtained from the Patent
Office, 25, Southampton Buildings, London,
W.C.2., price 1s. wee llyo(a)nnual subscription,
5.

Latest Patent Applications
15654.—Standard Telephones & Cables,
Ltd.—Systems and methods for
television reception.—October 24th.
15672.—British Thomson-Houston Co.,
Ltd., and Moir, J.—Resistance-
capacity coupled thermionic valve
low-frequency amplifiers. October
25th.
15720.—Burgess Battery Co.—Manu-
facture of dry cells. October 25th.
15734.—Porter, N. J.—Wircless re-
ceivers. October 26th.
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LATEST PATENT NEWS

Group Abridgments can be obtained from the Patent Office, 25, Southampton Buildings, Londou,
W.C.2, either sheet by sheet as jssued on payment of a subscnptxon of 5s, per Group Volume or in
bound volumes price 2s. each.

Specifications Published

528080,—Cencral Klectric Co., Ltd., and
Jesty, L. C.—Apparatus for trans-
nmitting or receiving coloured tele-
vision.

528179.—Percival, W. S.—Thermionic
valve amplifiers.

528192.—XKolster-Brandes, Ltd., and
Beatty, W. A—Discriniinating cir-
cuits for television and the like.

528198.—Jackson D., and Pye, Ltd.—
Mounting of the chassis of radio
and television Apparatus or the
like.

528424 —Radioakt.-Ges. D. S. Loewe.—
Method of and apparatus for the
televising of kinematograph films,

Printed copies of the full Published
Specifications may be obiained from the
Pateni Office, 25, Southampton Buildings,
London, W.C.2; at the uniform price of
1s. each. )
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Practical Hints

Converting 4-Pin Coils
HAVING recently erected a doublet, I
decided to convert my 4-pin coils
(2 windings) to three-winding coils without
changing the formers. Tirst, I roughly
wound on the primary winding till I
obtained a position and length which gave
the required coupling, then I drilled the
former and passed the ends of the winding

1o

Grid M/// fl
Winding § =

N E=

N =

BN WZZ

N :

"§ Primary

§_‘,’£ Winding

S WA RN
Y
R
)
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A simple method for-converting 4-pin codls.

through the holes.  These wires were
soldered to two pins of a 4-pin chassis
valveholder, which was then glued to the
top of the former. The ends of the doublet
feeder were connected to the two corres-
ponding pins of an old valve-base. This
method can also be used to connect an
H.T. stage to a detector. g

This method of conversion is certainly
much cheaper than buying 6-pin formers,
and the coil can still be used for ordinary
purposes, if desired.—D. C. G. JoHNSON
{Nottingham).

An All-purpose Desk Light .
S I am tired of halancing a pocket
torch in precarious positions in my
radio den, I constructed the small desk
light as shown in the sketech. I first

obtained a piece of wood measuring 4in.
by 71ins. and bevelled the edges. I made

1 .
% Metal strip bent

to shape of bat!ery .

A handy desk
light, utilising a
flash-lemp battery

) ) "

[ ==

THAT DODGE OF YOURS!

Every Reader of “ PRACTICAL WIRE.. l
LESS’’ must have originated somelittle dodge i
which would interest other readers. Why
ngt pass it on tq us 7 We pay £1-10-0 for the ‘
best hint submitted, and for every other item §
published on this page we will pay half-a- ’
gl&ipea. Turn that idea of yours to account by
sending it in to us addressed to the Editor, l
“PRACTICALWIRELESS,”’ George Newnes,
Lid., Tower House, Southampton Street, i
Strand, W.C.2. Put your name and address
on every item. Please note that every notion i
sent in must be original. Mark envelopes
“ Practical Hints.”’ NOT l

Queries with your hints.
y-“x;-'n-‘n-u-}:;'.'n’n-o-u-ocpu-c

enclose

- - Y —h—-rr

) —r

{
! SPECIAL NOTICE i
l All hints must be accompanied by the §
i coupon cut from page 168. %
2»-« T 1 >

the turntable of $in. wood (measuring 2}ins.
by 2%ins.) and rounded the corners. I
assembled the turntahle as follows: I
recessed the middle hole in the basehoard
and inserted a liin. bolt, slipping on to
this two large diameter washers. Next the
turntable was slipped on, then another
washer, and finally the clamping nut. I
next made the adjustable support of metal
strips in. wide, the construction of which
is clear from the sketch. No measurciuents
are given as these are left to individual
requircments.  The method of fixing the

Piywood Orscs 245 Dum

Halts desth

A Slow-motion Drive
HE accompanying sketch shows a slow-
motion drive which can be fitted to
most condensers. ~
Two similar brackets (B) made {rom stout
aluminium, have holes fin. in diameter
drilled near the top for the condenser
bushes. .
The rubber tyred wheel F was taken from
o mechanical toy, the bearing hole being
enlarged to lin. diameter. The rubber tyre
, is a friction fit

1 Sem: ~circular scate g gainst the brass
/ > Bk
iy tube A, which is
sloldoml on  the
£ driving spindle.
% The scale held by
e bush C can be of
f e any type, but 1
A 1Ok ]:[ ! find an opague
fprotractor {(or
I K { transparent  one
% i painted white at
/L back) makes a
8 Y4rass £00d substitute.
) sengie  The grub screw
| s of the bush (' was
] 4 ¥ 7 rteplaced by a
a/ i Chassis long screw which
Sz;:resb;n Spindte ‘Wh.(‘n hled to 8
point  forms the
Side view of a home-made pointer. With a

aircular seale and
double pointer it
is possible"to mark S.W.. L. MW,
degrees or stations, using parchment paper.
The action is smooth and free from back-
lash.—J. . Hargxness (Barry, Glam.).

slow-motion drive.

Shock-proof Mounting for Radio

Receivers
S many radio receivers are now installed
in shelters, it is advisable that some
precautions should be taken to protect
them from rough usage, or shock, The simple
sliock-proof mounting arrangement, hown

1 in the illustration, is made as f{ollows:

oo | Hatt duoi ! . A simple frame is constructed

ey of et~ ¥ P i from j§in. thick wood and suitably

.y ~ @’,/ strengthened in the corners with

e vt plywood, as indicated. Dimensions

f?/.'/’{ i swrergmeriny will vary according to the par-
heght | . y " ticular receiver to be housed.

2' Den of ser Fight 1}in. diameter holes are

Wi then cut in the positions shown,

<
Famt 2 2

[~ Wigth of er > SBS strps 2 A V'

flat 4.5 v. battery with a }in.
metal strip and the wiring con-
nections will be clear from the
sketch. .The miniature toggle
switch should be mounted well
in front of the turntable to
avoid fouling it. It will he
noticed that one wire from the
switch is taken through hole A
along a groove made in the
bottom of the baseboard, and
up through hole B to the bat-
tery. The reflector is of the
“gerew ’ type, as shown, 8o
that the flashlamp bulb can be
screwed in, then into the bulb-
holder.—P. RoBINSON (Strat-
ford-on-Avon).

+ IhaT
& \g{m Y4 trom outside edges

Details of a shock-proof mounting for radio receivers.

and plywood discs 2}in. diameter
cut to cover cach hole. The bottom
four are screwed in position and
four soft 1lin. diamecter rubber
balls placed in the rccesses now
formed, after which the set is
placed in position, and the side and top
balls put in place ; the cover discs are then
placed over same and screwed down. As
an added precaution Sorbo strips can be
glued to the underside of the framework
as shown. In order to give a finish a coat
of varnish or paint can be applied to the
woodwork.—C. J. SaxvErs (Maidenhead).

PRACTICAL WIRELESS
ENCYCLOPAEDIA

By F. J. CAMM,
7/6 or 8/- by post [rom

George Newnes, Ltd., Tower House, South,
Street, Strand, London, 4 .C':‘! ampeon
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MAKING SIMPLE SUPERHETS

How an Efficient Superhet Receiver can be Made by Using Standard Components
and a Number of Old-type Valves

of a *‘Spares-Box Superhet.,”” and
: they evoked a good deal of interest.
There arc no doubt many readers, however,
who would like to build a receiver of rather
more ambitous type than that described,
but who are normally prevented from doing
so because of the frequency-changer, H.F.
pentode and double-diode valves required.
It is to meet the requirements of this type
of reader that we give on this page a circuit
for a five-valve superhet. of fairly simple
pattern, despite the number of valves,
which can be built around existing valves
of the screen-grid and small-triode types.

Five Standard Valves

The more critical reader will probably
point out that the circuit is a ** reversion ™’
to an arrangement which was cmployed
some years ago and which is now dead.
We do not admit that, although it is
granted that the general cirenit layout does
not differ very greatly from that employed
in certain earlier veceivers. But in drawing
up the circuit—and we have recently used
a set built round this circuit with satis-
factory resulis—we have attempted to
incorporate many of the best features of
modern design with the best of earlier
design, It might also be argued that the
set has far too many valves ; although only
five are shown at least one L.F. or output
valve would be needed to operate a speaker.
Obviously, the number of valves is greater
than that which has become usual in British
receivers, but veaders will probably remem-
ber that we have often expressed our
prefercnce for the system of using a greater
number of valves, noneof which is ** stressed

DETAILS were given in a recent issue

to the limit.”” By following thisarrangement
there is far less trouble due to instability
and difficulty of operation, and at the same
time the overall efficiency obtained with
the five valves shown is probably as high
as that obtained by using three valves of
more modern type—vpentagrid, H.F. pen-
tode and diode, for example.

It should be mentioned here that although
screen-grid valves have been referred to,

by The Eperimentors |

and are suggested as suitable for first,
second and fourth positions, H.F. pen-
todes or tetrodes could be used if they
are on hand. Alternatively, there is no
great objection to employing a combination
of valve types so that use can bhe made
of valves which are to be found in the
spares box. Suitable types of valves, of
comparatively old type, are indicated,
and it will be observed that a small power
valve is suggested for the oscillator stage
and an L.J% or general-purpose valve for
the second detector,

Tuning Arrangements

It will be seen that the sequence of stages
is : preliminary H.F. ; first detector ; oseil”
lator; L.F.; second detector. A simple
arrangement of tuning circuits is show,
but the actual coils to be employed will
depend upon what is available from the
spares box. The aerial coil has an aperiodic
aerial winding, whilst that used to couple
together the H.F. and first-detector valves

is wired in a tuned-anode circuit. Since
it will be desired to tune both ot these by
the same two-gang condenser, it will be
clear that the coils should be similar and
at least approximately matched. The
oscillator coll may be of any ordinary
broadcast type with reaction and separate
aerial windings if a few turns are removed
from the two tuning windings. Actually,
it is not essential to modify the coil, although
if this is not done the available waveband
will be somewhat narrowed. :

The number of turns to be removed
will be dependent upon the intermediate
frequency to be employed. That in turn
will depend upon the LF. transformers
available. Since use is to be made of
comparafively old components it is prob-t
able that the L.F. will be somewhere between
110 and 200 ke/s.  In the case of our own
experimental rcceiver we used a pair of
1.K.s nominally rated as tuned to 165 ke/s
(they were from an old commercial receiver),
and an I.I%. in this region proved very satis-
{actory. After completing the receiver a
little experiment was carried out in connec-
tion with the optimum setting of the
trimmers, and it was found eventually that
in setting by trial and error, the LF.
was slightly above 170 ke/s,

The Oscillator Coil
With regard to the modification of &

standard broadcast coil for use in thex
oscillator circuit, we found that the removal
of about one-tenth of the total numbér of
turns from the medinm-wave winding,
and about one-sixth {rom the long-wave
winding, proved satisfactory. In addition,

.we inserted a .001-mid. fixed condenser

\/ HI#+
50000.0. 30000, .
S—p—
o Ph(Z/)Es
or L.F
b 20000n ’ HT=
500004 —
) ‘0002 mtd }"OO/
[ I < pass HrL,
l/./v/i
-
b o o e
™
L & HAE 2nd
Det.
> /00
«3 m.a.
33
|8
Q
mid|
i\
Imtd \
l, \ A , LT+
T
[ [ 1 [ or
= _‘\ OVC
‘ \ ‘ | I TE:
\ T 500000
ey [ .__:_ —— _X B
= Gonged G.8,

The circuit described. - Suitable lypes of valve are

in the anode circuil.

indicated, and it should be noted that the tuned winding of the coil used for the oscilla‘or is
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in series with the long-wave winding in the
position shown. It will<be seen that the
condenser was wired between the lower
end of the winding and one terminal of the
wave-change switch. Since the switch was
built into the coil assembly one lead to it
was cut, the two ends being joined to the
fixed condenser, which was wedged inside
the coil base for neatness.

Tt is out of the question to consider the
use of ganged tuning for the oscillator, as
well as the H.F. and first-detector circuits,
unless a set of superhet coils is used, and
therefore we made use of a single .0005-
mfd. condenser for tuning the oscillator
circuit. The setting of thisis generally fairly
critical, so we looked out a condenser with
dual-motion drive; that is, fitted with a
dial which can be turned Dbodily (and
moving the condenser spindle at the same
rate), or which can be turned slowly by
means of a built-in friction drive. The

dial on the gang condenser was of the

- geared-down type, but' the gearing was
high so that the scale could be moved fairly
quickly. Since tuning is not normally
extremely critical on this condenser it was
not found necessary to employ a very
slow-motion drive. :

In some instances it will be found that
slow-motion drives, or two-speed drives,
are not to be found. An alternative method
is to have two plain direct drives and to
fit a .00005 mfd. variable condenser as
vernier in parallel with the oscillator
tuning condenser. In some Tespects this
method is preferable to the other, provided
that the condensers are good ones with a
rotor which can be turned smoothly
and easily, The low-grade condenser
havipg a rotor which is stiff at some
points and which just ‘ flops” round at
othgrs is practically useless in a set of this
kind. )

PRACTIGAL_W‘ WIRELESS:
Method of Tuning ' '

A little difficulty will-be experienced at.

_first in operating both tuning condensers

at the same time, but after 4 few stations
have heen logged and notes made of the
condenser settings, the difficulty should
vanish. Tt will be found that -both con-
densers follow a different ¢ law.”” In other
words, if the aerial condenser has to be
turned through, say, 120 degrees to alter
the tuning from 200 to 400 degrees, the
oscillator condenser’ may have to be
turned through only 90 degrees to cover
the same waveband. These figures, in-
cidentally, are purely arbitrary, and should
not be taken as any real indication of the
tuning positions to be expected.

But once thig *“ law >’ has been established
it will not prove very difficult to move
both condenser knobs at the same time
and to keep the tuning cirvcuits fairly well
“in step.’” The relative movements will
be slightly different on the two wave-
length ranges, but that should not be the
cause of trouble.

Wavebands Covered

Tt has been'taken for granted up to now
that the receiver would be used for only
medium and long waves. If other wave-
bands are required use can be made of
multi-range tunérs, modifying the medium-
and long-range windings of that used for
the oscillator ; it will not be found necessary
to make any alteration to the short-wave
windings when using the comparatively
low LF. mentioned above. A much better
method is to employ six-pin plug-in coils.

“When that is done it will usually be found

that the next smaller coil to that used for

the first two valves can be used in the

oscillator circuit without any alteration
being necessary. It is preferable that the
coils should be screened, and this can be

arranged in one of many ways. Probably
the best is to make use of ordinary coil
screening cans takeh from old coils. The
base or “reversed lid’’ .will be screwed
to the receiver chassis and dxilled, along
with the chassis, to allow the cqil-holder
sockets to pass through. The holes must,
of course, provide rcasonable clearance to
prevent any possibility of short-circuit.

If this method is not convenient, a
rectangular screening box, divided into
three equal sections, can be made from
copper or aluminium (zinc is a moderate
substitute if neither of the other metals
can be obtained) and fitted with a lid. The
coil-holder sockets will then be mounted
in the bottom of each of the compartments.
In following this arrangement, great care
is necessary to ensure that all joints in the
screening box are sound electrically ; in-
most cases this is ensured by taking care
to make them mechanically sound. If this
point is overlooked the screening will be
inefficient and the screens may actually
serve to eouple the coils together. The

whole screen must, naturally, be well .

earthed to the chassis and to the earth
terminal. \
{

H.T. Supply . .

The question of H.T. current consump-
tion cannot be overlooked in a receiver of.
this type, for if 120 volts H.T. is used the
consumption of the five valves shown
might easily amount to between 10 and
12 mA. And to that must be added the
consumption of the L.F. amplifier used.
From this it is evident that, for maximum
efficiency, and when working on 120 volts,

an eliminator, H.T. accumulator or Milnes-"

unit ‘is desirable. The alternative is to
use a super-capacity H.T. battery, or two
smaller batteries in parallel (not good
practice) and to cut downiELT. to about
100 volts.

NoOTES AND NEWS

Spies’ Radio

RADIO transmitter formed the com-

municating link between the three
spies who were recently executed and their
Nazi masters in Germany. The apparatus
which was found in their possession con-
sisted of a transmitter which fitted into a
Jeather case measuring 8in. by 8in., and
another case, 14in. by 6in., which housed
the batteries. To outward appearances
the two cases looked very much like those
used for camecras, but when connected
and used in conjunction with the special
acrial, the power radiated was sufficient
to make contact with the receiving station
in Germany. It would appear that the
circuit was intended for telegraphy, a
compact Morse key forming part of the
equipment, a good idea of which can be
obtained from the accompanying illus-
tration. : -

R.A.F. Selection Board and Secon-
dary Schools :

O successful have been the visits of the

Travelling Selection Board of the
R.AF. to the various public schools
throughout the country that the schemec
has now been cxtended to include the
larger secondary schools.

Under the scheme, experienced personnel
officers of the R.A.T. wvisit schools' by
arrangement with the schools’ aunthorities,
and interview senior boys who have an
interest in the air. They give helpful
‘advice on the methods of entry into-the
Royal Air Force, explain something of the
different courses of training for pilots and

air crews, and discuss with the boys their
prospects of gaining a commission.

Nearly 300 secondary schools have
already asked to be included in the scheme,
and the visiting officers will call personally
on as many as possible of these during the
current term. ]

During the first six weeks of the Michael-
mas term, about 90 public schools have
been visited, including .many with famous

names. Over 250 senior boys have been
recommended for entry at a later date as
pilots, observers or wireless operator-air
gunners, 160 as officers. Apart from the

actual results achieved, the Selection .

Board scheme is enthusiastically received
by many headmasters as being one of the
best ways in which the boys about to leave
school can get to know of the opportunities
offered by the R.A.F.

The transmitting . equipment which was found in the spies’ possession.

.

™
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The  amplifier
state. Neal,
sturdy and
pleasingin
appearance.

>

UR usual monthly analysis of readers
requests reveals that during the past
month the outstanding demand is for

a low-powered A.C.-operated amplifier,
suitable for vecqrd reproduction and
general  experimental work. We have,
therefore, produced the unit described in
these pages, and although we have had to
modify what wmight be termed the average
specitication subwmitted by those readers
who wrote to us, we hope that the
design will appeal not only to thew, but to
many others.who are requiring an amplifier
having good response characteristiecs.

It is difficult to combine in one unit an
amplifying circuit capable of satisfying
those who require asimple piece of apparatus
to reproduce records faithfully, with the
cirenit and constructional modifications

- essential to make it ideal for general
experimental work. The only alternative,
and it i1s the onc we have taken, 1s to
compromise by producing an amplifier
having good tonal qualities, and so con-
structed that its general utility value makes
it an asset to the experimenter.

Circuit

We have assumed that the input will be
provided by a modern type of electro-
magnetic pick-up, but allowances have
‘been made so that satis-

Y 1 et

capacity coupling, this
method. being chosen, in
preference to the use of

through consider-
ations of space, lay-
out. possible intro-
duction of hum, cost
and overall gain
requuirements.  The
anode load is pro-
vided by R.3, the
value of which
directly effects the
amplification obtain-
able from V.1 and allowing for, say,
70 per cent. of the calculated gain
being obtaimed, the resistance value
specificd gives reasonable tolerances.

Double-Anode Decoupling

It is essential, in circuits of the type
under consideration, to take every pre-
caution against hum being introduced by
the H.T. line, especially in those stages
giving appreciable amplification. For this
reason, double-anode decoupling has been
incorporated in the first stage; the use of
two resistances and their associated by-
passing condensers, R4 and R.5 and C.2
and C.3, provide a much higher degree of
decoupling than o single resistance having

a larger value, without the disadvantage

of causing a greater voltage drop.

The coupling condenser C.4 provides the
link between the anode of V.1 and the
grid of V.2, and, owing to the high con-
ductance of the latter, grid and anode
stoppers or stabilising resistances have heen
fitted, these being indicated by R.6 and R.7.
It will be noted that a tviode super-powcer
valve has been selected for the output
stage, thus ensuring most satisfactory
tonal response, com plete abszence of pentode

¢ piteh,”” and a wattage output in keeping
with the purpose for whxch the amplifier
is primarily designed. For monitoring
purposes, ‘‘ personal’’ listening, and to
make the application of the unit as wide

factorv loading of the

output valve will be
obtained from smaller
inputs. The input is

isolated, so far as D.C.
is concerned, from !the
grid of V.1 by means
of the fixed condenser
C.1, but the grid receives
its bias via the potentio-
meter R.1, by virtue of
the resistance R.2 in
the cathode circnit. The
proportion of the

input signal arriv- o-| cr
ing at the grid

of V.1is governed Tl

by the potentio-
meter which forms 5
a smooth and
effective volume
control. The out-
put from V.1 is

LY
<

fed to the grid of
V.2 by means of
a resistance-

Fig. 1.—The simplicity of the circuit is shown by this theoretical diagram.
Refer to it when reading the lext.

THE A.

an L.F. transformer,

Constructional Details of
up Reproduction and G

as possible, provision has been made for
headphones to be connected across the
output of V.1. . For this purpose a separate
condenser (.5 is taken from the anode to
one side of the two socket strips fitted to the
centre of the front runner ot the chassis.
The otlicr socket is connected to the
commou negative-earth line,-i.e., chassis,
thus completing the' intermediate ountput
circuit when the ’phones are in use. It
will be appreciated that by using this
method, no H.T. voltage (D.C.) is across
the ’phone windings. Therefore therc need
be no fear of causing harin to them or the
user.

This illustration of the original uni

The necessary H.T. and L.T. supplies ¢

are obtained from a separate unit, complete ...
details of which are given farther on in this

article. While there may be many who
would have liked to sce the amplifier and
the mains equipment assembled as one
complete unit, we decided to split the,
apparatus for various reasons. Forexample,
many constructors already have by them a.
mains unit which could be used satisfac-
torily. Then there is also the question
of space ; many prefer to have a compact
piece of apparatus which can be tonveni-
ently placed for operation, and that is not
possible to the same extent if everything is
ncorporated in one assembly.

Construction

For those who wish to make the chassis
out of sheet metal, a piece of 20-gauge
sheet iron or 18-gauore aluminium, having

LIST OF Cu

AMPLIFIER

Metalchassis. Seetext (Premier or Peto-Scott).

Resistances: } watt—one 15,000, one 10,000,
one 30,000, one 50,000, one 100, one .25
megohm, one 1,000 ohms; 1 watt—one
300 ohms (Erie).

Potentiometer, 0.5 megohm (Etie).

Condensen(ﬁxed),one type 307 ;two.05 mfd.,
type 4602/S; one .005 mfd., t)pe 4601[5-
one 0.1 mfd., type 4603/S ; one 50 mfd., type .
3016 ; one 50 mfd., type 3004 (Dubllxer)

Valve- holders, one 4-pxn, two -5-pin (Amplien
Amphenol).
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an Efficient Unit for Pick-
sneral Experimental Work

gt overall dimensions. of 11ins. x 104ins., will

berequired. We know thatitisnot now easy
to obtain sheet metal, but it is quite

ﬂ:osuible that a suitable pieece could be cut;

¢ shows the localion of all :
advisable to add rigidity to the finished

$trom an old chassis ov pancl. It will be seen
from the illustrations that the chassis is
of the open-ends type and should not,
therefore, be difficult to make. \When bent
to the required shape. the following dimen-
sions should be obtained, 10ins. in length,
4dins. wide and 3ins. high, these heing
. inside measurements. It will be noted that
the spare inch iu length has heen used to
make 3in. folds 1o the sides of the top and
the. back and front runners.  These are

o ree—

components,

chassis. Thosze who have no desire or who
are unable to attempt the metal work
should commuuicate with Messrs. Premier
Radio or Peto Scott, to mention but two
firms who specialise in this class of work.

It is best to make a clean sweep
of all drilling, taking care to remove
burrs, etc., before attempting to mount
any of the components. The three valve-
‘holders should be fixed in position first.
The two 5-pin on top of the chassis and the
one 4-pin to the rear runner. The heaters
can then be wired as shown by the wiring
diagram, bearing in mind the necessity to

,~twist the wires together between their

ﬁconnecting points.

The two input sockets (top left of chassis),

~ the volume control, *phone and L.S. socket

jrom the left), can next be mounted, re-

V-Etrips (front runner in the order mentioned

DMPONENTS

)1 - )

Socket strips, two L.S., type X380; two in-
sulated sockets, type X350 (Clix).

Connecting plug, type P.9 (Bulgin).

Dial, type L.P.7 (Bulgin).

Valves, one 4IMHF, one 4IMXP (Cossor).

MAINS UNIT
Mains transformer (Premier).
Smoothing choke, type L.F.14 (Bulgin).
Smoothing condenser, type 0288 (Dubilier),
Valve-holder, 4-pin (Amplion Amphenol).
Valve, 506 BU (Cossor).

VALVE AMPLIFIER

membering to place the small civcular scale
under the fixing nut of the potentiometer.

The remainder of the wiring is very
straightforward and calls for no comment
other than our usual request for particular
attention to be paid to all connections to
ensure that they are satistactory.

Mains Unit

The actual output required will be
governed by the valves used for V.1 and V.2,
but, as the original model utilised, and was
designed round, the Cossor 41 MHF and 41
MXP, the details given for the mains unit
are those which will provide sufhicient
operating potentials for these two valves.

The 41 MXP requires an anode voltage of
200 volts and a grid bias of 12.5 volts, and
nnder these conditions consumes 40 mAs.
The 41 MHF also needs an anode voltage of
200 volts, with a bias of 2 volts, its anede
current being 2.5 mAs. Irom these details,
the most satisfactory rectifier will be one
in the 250 volts 60 mAs class, and the Cossor
506 BU satisfies all requirements. The mains
transformer, therefore, will need an H.T.
secondary giving 250-0-250 volts at 60
mAs, one L.T. winding having an output
of 4 volts at 1 amp. centre tapped, and
another giving 4 volts at 2 amps., also
centre tapped. The first L.T. supply is
for- the rvectifier, and the second for the
41 MHF, and the 41 MXP. It should he
noted that both of these are indirecily
heated type and are able, therefore, to
obtain their bias through the usual resis-
‘tance in cathode method. This point is

+ =

Fig. 2.—The suggested mains unit for use with the
amplifying init. ~ Note method of connections
lo the four-pin plug.

stressed to prevent anyone making the
error of using a directly heated output valve
without making the necessary alterations
to the biasing arrangements.

Thetheoretical diagram of the unit is shown
in Fig. 2.. The H.T. and L.T. leads should
terminate at a four-pin plug, such as the
Bulgin model P. 9 or, failing this, the valve
base from a defunct 4-pin valve. Note should
be made of the connections; the H.T.
positive lead is taken to the anode pin,
the H.T. negative to the grid pin, and the
leads from the 4 volt 2 amp. section of the
mains transformer to the two filament
DINS.

As the mains unit forms the power
supply, no switching has been provided
in this instance on the amplifier section, so
provision should be made for a- suitable
switch — Bulgin type S.126, which is a
double pole toggle Q.M.B.—to be incor-
porated in the mains unit assembly.

Wiring P]l@n of the Amplifier
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ROUND THE WORLD OF WIRELESS

Radio in Shelters

EPLYING to a question in the House
of Commons recently, Mr. Herbert
Morrison said that the use of wireless in
shelters had the approval of the Govern-
ment in principle, but no subsidy from
CGovernment funds was contemplated.
When it was suggested that the provision
of wireless on the relay system would be
inexpensive, Mr. DMorrison veplied that
considering the number of persons who
used the shelters, they should be able to
get together and provide wireless receivers
themselves.

Station WLWO, Cincinnati

ESS than a week after its formal dedica-
tion, station WILWO, Cincinnati,
becomes the only international short-wave
station in the United States authorised to
operate on each of the six international
wavelengths, with unlimited frequencics
and with unlimited time.

The Federal Communications Com-
mission has granted WLWO’s application
to operate on the 9, 11 and 15 mega-
cycle bands, with exclusive frequencies.

The complete Hlst of WLWOQ’s fre-
. quencies in kilocycles now is as follows:
6.080, 9,590, 11,710, 15,250, 17,800 and

21,650.
ARP. Radio Link

IT is reported that an important step is

being taken in a certain town to malke
it independent of the regional wireless
station which, for two or three years, has
been run by the neighbouring city police.

The basic idea of this installation is to
be prepared for any grave contingency
that might disorganise ordinary electrical
communication.

The scheme is believed to be the first
in the country. Two-way communication
is provided for by means of a main 100 v,
radio transmitter. All the police, fire,
ambulance and A.R.P. services can be
linked together for guick action when
neceded. The outlay will be several hundred
pounds. The Watch Committee has just
approved the project, and details have
been sent to the Home Office for con-

ﬁrmat_ion.
Automatic SO S

NOTHER interesting ““ find”’ in one
of the shot-down Nazi planes is a
complete radio transmitier mounted in a
waterproot metal container.  The con-
tainer holds a small transmitter, the
necessary batteries and a motor which
automafically ““keys” the morse signal,
SOKRS0S when the transmitter
is switched on.

The transmitter can be used in con-
junction with a form of ““ umbrella *” aerial
fitted on a long, thin mast, or with a kitce
acrial, the line for which is carried on a
recl inside the container.

It is presumed that this transmitter is
intended for use in the rubber dinghy used
by pilots who have had to Jeave their
machines when over the sea. This trans-
mitter does not appear to be a regular part
of the equipment of the Nazi planes, but is
probably carried only when an important
Nazi official is being Hown.

Radio Training Scholarships
IFTEEN scholarships in radio training
in the radio department of the
Cincinnati College of Music were awarded
recently by station WLV in co-operation

with the College, The scholarships, first
of their type, are each wvalued at 100
doHars, aud entitle the winners to a vear's
tuition in residence at the College.” The
courses offered include acting, announcing.
production and sound ecffects,

Women Radio Operators for R.AF.

RITAIN'S  air offensive, demanding
more and more operationaland training
units of the R.AF., is rellected in a new
eall for W.A. A F. recruits. Young women,
aund those not so young, can join to do the
sort of job they know, or to learn a new
one.  Clerks, cooks, telephonists, wircless

operators, sick quarter attendants—there
is a job for every woman from 18 to 43:
Specially interesting is the work of

women radio operators—‘ announcers,”” so
to speak, of the R.AT. Tor this post a
high degree of intelligence is needed, and
especially the capacity to keep cool and
unruffled wnder any conditions. Younger
women only arve wanted—age 18-35.

Valves for Cerman Aircraft Radio

A N interesting faet  concerning  the

standard receiving equipient fitted to
most of the (ierman “planes is that H.TW,
pentode valves are used exclusively : every
valve in the set is interchangeable with any
ol the others. The valves have side contact
hases and top cap; -they are fitted in an
inverted position aud are held firmly in
vlace. To withdraw them a small knob is
screwed into a tapped hole in the plastic-
material base.  The valves ave very small
and bear some resemblance to ‘“acorns,”
although being somewhat larger.

A Pilotless 'Plane

CCORDING to an American inventor,
Dr. Lee de Forest, a pilotless * tele-
vision torpedo” ’plane may be completed
within a year. He states that the “plane
could be made from inexpensive plastics
and would require no armour, as it would be
o robot machine. The flieht could be
directed by radio from a mother ship ten

miles or more away. ]
Television camncras could be placed in
the nose of the “plane, and a television
transmitler could send pictures of the
terrain below to a ground basc or to the
mother ship, where operators would he
able to manceuvre the 'plane. The Army
authoritics who are at present testing the

‘plane say that it could also act as a robot
bomber. It is estimated that the ’plane
would cost between £250 and £300.

R.AF. Require Radio Mechanics

BRTGHT young men now have a chance
to learn the expert trade of radio
mechanic—in the R.AF. Formerly, entry
mto this trade was reserved for skilled
men ;. now a special course of training will
be given to the right sott of caundidate.
The age limits are (8-30, and the standard
for entry is fairly high. A ‘school-leaving
certificate or its equivalent is desivable,
and applicants must be physically fit and
mentally alert. It is a chance for the
voung man who is perhaps just below the
standard for air crew duty. :

A Canadian wireless

operator al  work
receiving  instructions
far the gun  crews

when Canadian
soldiers of the artillery
recently carried out

ptactice shooting
Ysomewhere in
FEngland.”

Selectivity !

CUSTOMER of a Kent tra der, who has
a lodger who insists on listening to
German broadcasts, wrole in asking that
her set should be fixed so that she could
tune in to the B.B.C. wavelengths, but
could not get Gierman stations. The trader
commented that it might be simpler 1o

gel rid of the lodger !

Manstield's War Weapons Week
IT s eralifving to learn of 1he efort

made by the little town of Manstield
i commeetion with their War Weapons
Week.  Aiming at a total of £200,000 the
graud sumn of £388,955 was tinally received.
The stall’ of Whiteley Llectrical Radio
Co., Ltd., contributed £666 5s. 6d.
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An Important New Texthook

WATCHES :
ADJUSTMENT AND
REPAIR
By F. J. CAMM.

6/- or 6/6 by post

From GEORGE NEWNES, LTD., Tower
House, Southampton Street, Strand. W.C.2.
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The Requirements of Noise-suppressing Devices, including
Scratch Filters, and Their Application to Radiograms

N order to ohtain satisfactory repro-
duction from gramophone records, it
is necessary to provide means for

controlling the frequency output from the
pick-up. Just as it is essential to regulate
the voltage output to compensate for the
variations in the recording, so it is equally
desirable to correct the frequency range to
suit thé amplifier and loudspeaker charac-
teristics. The volume of sound will
naturally be regulated by the usual control,
which will be either incorporated on the
base of the pick-up itself, on the motor-
board, or even in the radiogram, where it

may be doing double duty for both radio .

and gramophone reproduction.

On the majority of commercial sets no .

further provision is made. for the pick-up,
although, if the receiver includes a ““ tone
control,’” this will sometimes act to restrict

PiCK-uP

(THIS CAN BE
IN THE SET)

GB~

Fig. |.—One method of controlling the output
from the pick-up. -

the higher audio-frequenéies, which in the
region of about 3,500 cycles coincide with
the scratch noises. For a number of

technical reasons later explained, such tone-

controls are apt to spoil reproduction
rather than improve it. The main reason
is that the * tdne control > merely consists
of a by-passing scheme for high notes, and
in cutting off at any desired frequency
within its scope it seriously attenuates all
adjacent lower high notes, due to the broad
tuning effect. : '

High-note Loss .

Consequently, in attempting the sup-
pression of scratch, the user, unless’ very
careful in manipulating the control, is
likely to rob the recording of its *‘ brilliance”
imparted to the reproduction by those
{requencies immediately below 3,500 cycles.
A tone-control transformer included as an
L.F. coupling will offer somewhat greater
scope, but even so, in attempting the
suppression of scratch noises, the response
curve will be tilted to the bass end, these
latter frequencies then becoming wmore
prominent. )

Due to the limited bass notes on a
modern electrical recording, this over-
emphasis by the tone. control is a good
fault and will “level up” the output,
provided, of course, the correction is not
overdone. - These remarks are tantamount
to putting the cart before the horse, in
that it is necessary to discover the causes
of background noises in-a pick-up before
one 1s In a position to cure them. 3

Nearly all pick-ups operating on the
clectro-magnetic mechanical principle give
rise to resonances at the upper end of .the
frequency response curve. Modern versions

_ing conclusions have been reached.
When, needle scratch is superimposed on_

VOLUME -
CONTROL -

possess substantially .uniform characteris-
tics, with a peak, due to the mechanical
resonance of the armature, between 3,000
and 5,000 cycles,-followed by a falling
response up to about 7,000 cycles. Owing’
also to the movement of the needle point
on .the record, a further needle scratch
noise is heard. From investigations made
into these problems, the following interest-

1)

the resonance noise, the resultant- back-
ground is loud because of the increase in
amplification which is incident te the
resonant circuit. (2) As the noise is-thus
at its.loudést at the armature resonance
point, reducing the-amplification at the

‘frequency of -the armature. will * sub-

stantially reduce the- background. (3) An

" asymmetrical condition of. the - pick-up
; armature—that is, when it does not _affect
“both magnetic poles equally, due to being

slightly out of mechanical cenrtre or unequal-

‘magnetic pull—will result.in the scratch

varying in pitch with all pure high-notes-
reproducéd. - (4) The surface noise of a

gramophone record, due to it extending -

over .a large range of frequencies, will

“quickly stimulate the pick-up armature
_into its. natural resonance.” =

A Practical Scheme . , .
It is obvious from the above that the
renoval of the natural ‘Tesonance at the

- frequency of which it occurs:offers the best’

solution to pick-up noises, rather than
the entire removal of all frequencies on
and "above the resomant point, such as
would occur with so-called tone-controls.
The wuse of a - scratch filter, therefore,
imposes the limitation that it must only
suppress at the resonant frequency, leaving
frequencies above that point unattenuated.
A scheme as shownr in Fig. 1 orin Fig. 2
will be found to fulfil these conditions, as
both circuits are fundamentally the same.

By careful adjustment of the variable
controls provided on either device, it is

possible to find the resonance point of the -

particular pick-up in use, as the action -of
the filter is to cause a trough in the
frequency response by acting as a short-
circuit- to alternating currents of the

frequency to which it is tuned.. This loss in
the filter network can be made to .cancel
out the resonance - gain, the nett result
being a more level overall pick-up voltage
output. Prospective users of these filters
should note that the inclusion of the series
resistance restricts the voltage output of
the. pick-up and, therefore,.the amplifier
must possess sufficient-overall gain to load
the output valve from a pick-up input
about half that stated by the makers,

Surface Noise

The loss of output is unavoidable, as the
filter circuit must of necessity include the
series resistance to maintain a correch
impedance ratio to the pick-up. On the
other hand, the reduction of the resonance
peak progresses at a greater rate than the
loss of volume, and in most cases full
correction will -coincide with a loss mot
exceeding 40 per cent. When adjusting a
scratch filter it is essential that the tone
control (if used) be set to maXimum
brilliance, as this will allow the effect of

the filter to bé more easily observed. In™

any event, a low (mellow 1) setting of the

tone control is likely to mask settings of

, :
X !
AAAAAAAA

£;""h L ‘l
pickup | b—yd

T L From Sigmes
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4 OR PRESET

e
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Fig. 2.— A more comprehensive pick-up control

circuil.

the filter which may then appear to bhave

no noticeable effect on the reproduction.
Noises due to the friction of the needle

on the surface of the record are unlikely

+to be restricted by the use of these filters

except at the point of resonance, and short
of excluding all frequencies between the
middle and top note register (which would
naturally ruin reproduction completely)
there does not appear to be any pogsibility
of restricting them. A similar trouble
was [experienced with the sound-track on
films during their early days, and it was
not until a system of masking the silent
part of the sound track came into being
that the fault was overcome. '

Radio Traffic Control in Americ

NOVEL plan to bring traffic signals
into cars in the form of distinctive
tones corresponding to the ““stop” and
“ g0’ lights, may in time make a car-radio
a legal requirement on every car in America.
In its present form, this traffic-control
system uses the existing car radio tuned to

- 550 ke., thus making the system imme-

diately available for the 6,000,000 cars now
equipped with auto-radios, though even-
tually a special small set would be employed
with fixed tuning to the highway safety-
sipnal frequency.

By the use of this system, the driver,
instead of letting his attention wander from
the roadway in his search for traffic signals
in unfamiliar territory, would hear a
pleasant low tone as long as the lights
ahead were green. When ““ red ’’ comes on,
in all cars on that section of the roadway
an interrupted high note would be heard,
like a crossing signal.

Recorded Messages .

The small highway transmitting unit,
which may be mounted on a telephone pole
or a traffic light stanchion, makes use of a
magnetic fape sounding recording device
by which continuous repetition of a traffic
bulletin or a safety message may be broad-
cast. A distinctive sign placed on the
street in advance of a given radio zone
calls attention of motorists to the radio
system which they are approaching and
tells them the frequency to which to tune
their set.

. . * /
Preventing Trafhic'Jams
By means of this device, traffic can be

re-routed to 4 secondary thoroughfare from .

crowded highways, preventing jams before
cars have a chance to pile up ; and drivers
can be warned of speed limits or of emer-
gency in case of fire or accident.

i

Py

"3




156

-

PRACTICAL WIRELESS

A Three-range

Short-wa

Constructional Details of a
Unit for Experimental

N the past a short-wave set has been
looked upon by many as rather a
special instrument intended only for the

more advanced experimenter. As a result,
sets of this type were made in somewhat
“ rakish >’ form and were fitted with numer-
ous “ padgets’ and controls which, in
themselves, were sufficient to scare the
average listener away from short waves.
But these things have changed, and a
short-wave receiver now had the appear-
ance’ of an ordinary broadeast sct.
Partly as a result of this, and partly
because there are many S.W. stations
giving out important programmes, the
ordinary constructor is giving more atten-
tion to short-wave work. Thisis all 1o the
good and the change will lead to greater
simplicity of design and operation. The
use of plug-in coils is becoming a thing of
the past just as it did in respect to broad-
cast receivers a few years ago.

12-70 Metres

The three-range tuner of which particulars
are given in Fig. 1 will cover the wave-
lengths from approximately 12 to 70
metres when tuned by a .0002mfd. con-
denser. This range is a very wide one, of
course, representing a frequency range of
from 25,000 kilocycles to 4,250 kilocycles,
and so it is divided into three “portions
which give approximately 12 to 20, 18 to-
38, and 35 to 70 metres respectively. It will
be seen that the bands overlap slightly and
thus permit of an unbroken tuning range
from the lowest to the highest wavelength.

The change-over from one wavelength to
another is effected by means of two ordinary
push-pull switches which each short-cireuit
a portion of the tuned winding. Reaction
is provided, and by dividing the reaction
winding into two parts, situated one at each
end of the tuned winding, a more or less
uniforms  degree of rcaction coupling is
obtained over the full tuning range.
Parts Required 5

The few materials required to make the
tuner are :

One 3}in. length of six-ribbed cbonite
coil former, 1%in. diamcter. (The di-

Wavechange Switches

Movin

Vanes

“000IMHA. | o~ N

: | Tunung Condr
Fre-Set 000245
cond r. ;
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ve Coil #
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38 & Tarns
i

S Turns

Trnplg-range Coil %N ]
Receivers N
. | S
ameter is measured out- %:
side the ribs.) '
Six 6BA terminals.
Six feet 18-gauge en-
amelled wire.
Six feet 26-gauge en. L/
a.mollc_‘d wire, & Aibbed

. £bonite
Construction

First of all, drill six Fin,
holes around one end of the
ebonite former and securely
fix the terminals into thery.
Next make a pair of el
holes about 4in. away from the * ter-
minal’’ end of the former, and anchor one
end of the thinner wire in these, leaving
a couple of inches of wire projecting inside
the tube for later connections. The
method of anchoring the wire is to pass
the end through one hole, back thropgh the
other and bacl to the inside again through
Now wind on four turns, cut off
the wire and secure the end by passing it
through another pair of holes made in a
suitable position. ’

Leave a space of about 3/isin. and then
make another pair of holes (about }in. this
time) for securing the end of the thicket
wire. Fix the end of the 18-gauge wire
n these and wind on two turns before
making a looped tapping as shown in
detail on Fig. 1. Pass the loop through
& }in. hole in the former and continue
“‘to wind on another three turns ;  make
another loop and then put on the remaining
seven turns. Terminate the winding by
passing the wire through another pair of
holes as at the beginning. It will-be seen
from Fig. 1 that all the turns of thicker
wire are spaced by about the thickness of
the wire ; the spacing increases the tuner’s
cificiency by lowering its self capacity.
To prevent the turns from slipping, a
good tension shiould be kept on the wire
whilst winding. Lastly, put on the other
portion (seven turns) of the reaction wind-
ng, leaving a space of 5/14in. between it and
the lower end of the tuned winding. To fix
the turns more securely in position they
should be given a coat of shellac varnish.

N\ Reactzoxz//(ondf:
N *Q00/E MeD..
<

O O e

M

0

7urns

L\ 7urns
N 6

2 Wooden Disc
Screwed to
Baseboard

Fig. 1.—Constructional details of the short-wave tuning coil.

And now all the tappings must be
soldered to their proper terminals. Before
doing this cut them to such Jengths that
they will just reach the terminals, and scrape
he ends bare. The proper terminal con-
necfions are shown diagrammatically in
Fig. 1 and the relative positions of the
terminals are clearly shown in Fig. 2. =
Notice that the two halves of the reaction
winding are joined in series by soldering
the end of the upper winding to the begin-
ning of the lower one.

The simplest way to attach the tuner to
the baseboard of the sct is shown in Fig. 1;
a wooden disc is made to fit tightly into the
ebonitc former and is secured to the base-
board by means of a screw.

Using the Tuner

The tuner is very suitable for use in the
aerial civeuit of any short-wave set, adaptor
or converter, and in cach case the con-
neetions will be shown in Fig. 2. Suitable
values for the more important components
are also shown in the latter figure, and these
should be adhered to with fair accuracy.
The 0001 mfd. pre-set series aerial con-
denser is a necessity and prevents damping
of the tuned circuit by the aevial load.
I it weve omitted it would in most cases
be impossible to obtain oscillation. Its
optimum setting will depend to some extent
uponthelength and capacity of the acrial eni-
ployed as well as the wavelength range in use,

Both wavechange switches are of the
normal two-spring push-pull type, but it is
important that good ones should be wsed
because if the contacts are not perfect they
will give rise to crackling sounds.

When both switch knobs are pushed in
the highest wavelength range (35 to 70
metres) is obtained ; by pulling out switch
“ B’ the range is from 18 to 38 metres,
tuner works on the very lowest range.
The capacities of tuning and reaction con-
densers are shown to be .002 mfd. and
00015 mfd. respectively. These wvalues
are most suitable, but they might bhe
increased to .0003 mfd. and .0002 mfd., or
reduced to .00015 mfd, and .0001 mfd..
withont affecting efficiency to any marked
extent. Both condensers should be good
ones designed especially for short-wave
work, and it is desirable (from the point
of view of easy tuning) that the tuning
condenser at least should be provided with
a vernier control. The H.T. choke should,
of course, be a special short-wave one and
not of the ordinary type intended for a
broadcast receiver.
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. ORIENTATION- OF AERIALS
FOR SHORT-WAVE WORK

HEN designing the aerial to receive a
particular continent (say America)
goine amateurs simply consult a compass,
and then proceed to the erection of the.
aerial—bearing in mind, of course, the
dictumthat for maximumsignalstrengththe
aerial should point away from the station it
is desired to receive. .

While this would be perfectly correct
with a nearby medium-wave “transmitter,
it by no means follows that it is the best
arrangement for veceiving a 'short-wave
station. In most cases the aerial will be
horizontal, and although it may point away
from the desired station, it may not be
pointing away from the direction of the
received waves. In fact,it may be necessary
to point it to the planet Mars, or Jupiter,
or some other heavenly body !

This is because the received waves in
most cases come in. at an angle, being
reflected from the Heaviside or Appleton
layyer in the upper atmosphere. Thus you
have to tilt your aerial in order to get the.
right orientation.

Since in n1ost cases the waves are received
at a steep angle, the vertical aerial will be
found to give good results on the short
waves, and this applies equally in all direc-
tions. In order to get the aerial pointing
away from the direction of the received
waves, however, it is necessary to take the
lead-in from the top of the aerial, and those
who have facilities for doing so will find it
very advantageous.

[e /@0544776

PROBLEM No. 416
H EOMAN designed and constructed an
L.F. power amplifier having two
indirectly-heated valves in a push-pull
He took

arrangement in the output stage.
particular care with the smoothing and
decoupling circuits and used condensers
rated at the D.C. output of the rectifier.
Results were most pleasing, hut after a.short
time he experienced trouble due to the
breaking down of the smoothing condensers.
Pwice did he make replacements, only to
experience the same = trouble. He then
remembered about connecting condensers in
series, to offer a greater safety factor, so in
place of the single Smfd. condenser each side
of the smoothing choke, he connected two of
the same values in series, i.e., used four
altogether. The breakdown trouble ended,
pbut to Yeoman’s dismay so did the dead-
silent background. An appreciable hum was
present. Why ?

Three books will be awarded for the first
three correct solutions opened. lintries must
be addressed to The Lditdr, PRACTICAL
WIRELESS, - George Newnes, Ltd, Tower
House, Southampton Street, Strand, London,
— W.C.2. Envelopes must be marked Problem
No. 416 in the top left-hand corner and must
be posted-to reach this office not later than
the first post on dMonday, January 208h, 1941.

Solution to Problem No. 415

Thompson overlooked the fact, when making the
conneétions for the mains aerial, that the two con-
densers he had joined in serfes across the primary,
i.e.,.mains, with their junction taken to earth, offered
a low impedance path to earth for H.F. current, thus
virtually short-circuiting the aerial system.

The following three readers successfully solved
Problem No. 414, and books have accordingly been
forwarded to them : 959129 L.A.C. J. Collins, R,A.T.,
Scotland ; 1176410 A.C.2 Breakspear, R.A.T0., Wilts;
gV. D. White, 60, Croftend Avenue, Croftfoot, (Glasgow,

K3 '

COILS, CHOKES AND TRANSFORMERS, AND
HOW TO MAKE THEM.
Edited by F. J. CAMM, ,

3/6, or 4/~ by post from Geo. Newnes, Lid., Tower
House, Southampton Streel, Strand, London, W.C.2.

IN the conventional diode- detector, a
capacity_is usually connected in shunt
with the load resistance, The presence of this
capacity {requently gives rise to difficulty
because it may cause attenuation of the
upper modulation frequencies, particularly
if these frequencies approach the carrier
frequency, as in television receivers.

This difficulty is largely overcome in a
new detector circuit originated in the
laboratories of the Radio Corporation of
Ameriea. This circuit is shown in the
accompanying diagram. The R.F. input is
fed to the diode 15 via the transformer
11, 12, and the vectified current flows
through the load resistance 14 in series with
the diode. The usual by-pass resistance is,
however, . omitted, and the modulation
voltages fed to the amplifier valve 17 are
freed from carrier frequency components by
means of the neutralising winding 16 which

* NEW DETECTOR CIRCUIT

3

RF
Output

8,

o

is coupled to the winding 11, and connected

in series with the grid of the amplifier

valve 17.

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

By becoming efficient -in your -
voeation you can give the best
service to your country and “to
yourself. The more you increase
your earning power the betfer 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
bettertimes. The ideal opportunity
never airives, We have to make
the best of existing conditions.

Therefore, delay is useless; it is
worse, it is harmfal: 2

It it 1s your desire to make
progress and, establish yourself

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

LET ME BE YOUR
FATHER

':ORY

in a good career, write to
us for {ree ' particulars on any
subject which interests you, or if
your career is undecided, write
and tell us of your likes and dis-
Jikes, and we will give you practical
advice as to the possibilities 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 courses unless, we feel satisfied
they are suitable,, Do not forget’
that success is not the prerogative
of the brilliant, Our experlence
of over thirty years proves that
the will to succeed achieves more
than  out-

standing :
brilliancy. 4

EARNING. POWER IS A SOUND INVESTMENT!

Acconntancy Examinations Engineering.
Advertising and Sales Management
-Agriculture

A.M.J. Fire E. Exams,

Applied Mechanics

Army Certificates |

Anuctivneers and Estate Agents

of Works
Cambridge Senior School Certificate
Civil Engineering
Civil Service
All Commercial Subjects
Commercial Art
Common Prelim. E.J.E.B.
Conerete and Structural Engineering
Dranghtsmanship.- All branches

Novel Writing
Pattern Making
Play Writing

‘DO ANY OF THESE SUBJECTS INTEREST YOU?

All branches, subjects
and examinations

Genersl Education

G.P.0. Eng. Dept.

Heating and Ventilating

Industrial Chemistry

Tostitute of Housing

Aviation Engineering Insuranoe
Aviation Wireless - Journalism
Banking {  Mathematics
Blue Prints Matriculation
Boilers f Metallurgy
Book-keeping, Accountaney and Mining, all subjects
Modérn Business Methods Mining, Electrical Engineering
B.8¢. (Eng.). Motor Engineering
Builders’ Quantities Motor Trade
Building, Architecture and Clerk Municipal and County Engineers

Naval Architecture

Police, Special Course
Precepiors, College of
Press Tool Work
Production Engineering

If you do nmot see your requirements above, wrile {o us on any subject. Full partlculars free.

Pumps and Pomping Machincry
Radio Communications
Radio Service Engineering
Road Making snd Maintenance
Salesmanship, 1.S.M.A,
Sanitation
School Atténdance Officer
= Secretarial Exams,
8heet Metal Work
Shipbuilding
Shorthand (Pitman’s)
Short Story Writing
Speaking in Publie
Structural Engineering
Surveying
Teachers of Handierafts
Telephony and Telegraphy
Television
Transport Iost., Exams,
Viewers, Gaogers, Inspectors
Weights and Measures Inspector
Welding :
" Wireless Telegraphy and Telophony
Works Managers

STUDY AT HOME IN
YOUR SPARE TIME

IF YOU ATTEND TO THIS NOW 1T MAY MAKE
A WONDERFUL DIFFERENCE TO YOUR FUTURE "

. COl/J Po —CUT THIS

ouT

- JOURNALISM
Short Story, Novel and Play Writing

There is money and pleasure in Journalism and in
Story_ riting. No apprenticeship, no pupilage, no
examinations, no outfit necessary, riting {or
newspapers, novels or pictures, is not a gift; it is
a scicrice 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.
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A Reader’s Equipment

TR,—The enclosed photographs of my

gear may interest other readers.

In one photograph can be seen a three-
valve (H.F. Pen.-v.-Pen) short-wave re-
ceiver; while to the right is a five-valve
A.C. superhet. Under this there are two
gas-mask box receivers. The switches on
the wall control all of the receivers solely
from the operating position. The output
from either short-wave receiver can be
switched over to the 'phones, which are
left permanently connected to a termipal

S. E. Janes' 0-0-0 receiver with its
associated H.F. and L.F. amplifiers.

block. On the other hand, the receivers
can be switched through to the P.U.
sockets of the superhet if loudspeaker recep-
tion is desired. An audio oscillator can
also be brought into operation for morse
practice.

How do readers receive the Forces pro-
gramme on the 40-metre hand ? T find
that this station is badly ** swamped >’ dur-
ing the evening by some of the ““local
Earopeans.

I often visit Bastbourne, Sussex, in con-
nection with my work, and spend a few
days there each time. I should like to
meet any readers in that town (during the
evenings) who arc interested in amateur
radio. Perhaps they would drop me a line
giving their QRA, etc.

On the other hand, any rcaders in this
district (especially those in the Services) will
find a welcome at this address. It would
be as well, though, if intending visitors
would let me know by some means when to
expect them.—8S. E. Janss (72, Kimberley
Road, Croydap, Surrey).

Matching Coils

IR,—The article on a Spares-box
Superhet in the December, 1940, issue
mentions the difficulty of matching coils in
order to use a ganged condenser in a home-
made frequency changer. But this is not
impossible, even without special appliances.
Twelve months ago, having decided to
convert my-own"mains H.F., Det., and L.F,
receiver into a superhet, I determined from
the beginning to use a ganged condenser in
the frequency changer stage. ‘I will not
say that it is very easy for one who has not
done it before, but it certainly can be done,
and, with some care. accuracy of ganging

Open to Discussior
The Bditor does not necessarily agree with the opinions expressed by his
All letters must be accompanied by the mame and address

of the sender (not necessarily for publication).

attained which is equal to that of the
average commercial product.  Without
a definite system for tackling the job, one
can go on altering the oscillator, tracker,
and trimmers for days or even weeks.
Taking the case of one particular station,
one can get it at full strength by many
different combinations of numbers of
turns in the oscillator tuned coil and
settings of the tracker, and in its proper
place on the dial in each case, but, unfor-
tunately, other stations will not be so
.obliging, and will be weak or not there at
all. I soon found that a system would have

A corner of [Mr." Janes' wireless den,
showing the swilches for controlling the
receiver.

to be evolved, and this was done, with the
result that I now have a three-wave-band
superhet, satisfactory on each waveband;
and as easily tuned as any manufacturer’s
product. It differs from the superhet
described dn that it is fitted with a single
F.C. valve, but this does not affect the
question of ganging.—A. 0. GRIFrITAS
(Wrexham).

[Beuring in mind that our remarks were
intended for the average constructor, we think
that 4. O. Q. proves that il is not an easy
matter to oblain perfect ganging, or in other
words, that it 1s practically impossible, for
the man who would wish to bwild a sef of the
lype under discussion,

February, 1941
ment and getting quite reasonable results,
until about a month ago [ decided
to overhaul my -installation and try a
proper outside aerial. I put in quite a
lot of time making and erecting it, and I
paid particulav attention .to its insulation :
in view of the amazing increase in range and
sensitivity 1 am more than repaid for the
work and cost involved. I would strongly
advise all keen short-wave listeners who
are still using indoor aerials to tryv and erect
one outside, and take heed of the advice so
often given in your pages. I am hoping
to be able to try types other than the simple
inverted *“ L’ at a later date, just to see if
I can get even better results. Before
closing, I would like to thank the Bditor and
his staff for carrying on so that we might
still get our much-appreciated copy of
Pracricar.  WirgrLess each month.—S.
Ricrarps (Pinner). '

A Neat Wireless Den

IR,—Like H.C., of Workington, I have
not a photograph of my den, but I
enclose a sketch of a corner of it, showing
the receiving equipment. The receiver on
the left is a five-valve superhet, and I am
very proud of the results obtained with it.
I bhave listened to WRUL, WGEA, and
WPIT on most nights of the week. Good
results are obtained on the other two wave-
lengths as well. The receiver on the extreme
right is my pet four-valve short-wave
receiver, with which T have logged VLR3,
CR7BLE, XGOY, VIQ7 (Svdney) (on
25.26 metres), Panama (HP35J), and most
of the Ws. Tlc rest of my equipment is
made up of a wavemeter on the left of
my short-wave set, and an Amplion spealker,
through which quite a number of DX
short-wave stations are leard. In
the cupboards 1 keep my log books and
weather books, noting carefully the position
of the moon and other features. I still
use the 75ft. inverted “L’’ type aerial.
—RowaLp Rose (Birmingham).

I
I Correspondents Wanted

R. JARDINE, 2, Soring Gardens,

Glasgow, N\W., who is a beginner in
radio, wishes to get in touch with someone
in the Glasgow district who is interested in
the same subject.

Ronald Rose, 212, Spies Lane, Quinton,
Birmingham, would be pleased to corre-
spond with anyone interested in short-wave
work,

to  secure salisfuction —
without some  form of l
testing equipment.

A. 0. G. admiis thal he
hud to devise a system,
and we feel sure thai
olher vyeaders would
welcome more details of
the procedure he found
it necessary lo  adopt.
—“Tuzr ExprRI-
MENTERS.”]

Tuning-up

IR,—T was rather
pleased to note

the advice the writer 5
of the article, ** Tuning- T
up Your S.I. Re-
ceiver’’ in the January
issue, gave concerning
aerials. Tor a long
time I have been using
an indoor

/ff“l‘:

arrange- .

D iy LN S
=
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A corner of Ronald Rose’s radio room, showing the well-arranged

receiving equipment.



g

|

February, ]_9;11

PRACTICAL WIRELESS,

159

R Brifish

ISteners

-

ngDi stance
; _

Get Busy
IT is not possible to. generalise, owing to
the widely varying conditions in different
parts of the country and in our oceu-
pations and hours of freedom, bust. all
_piembers should make every effort to act
on the Hon. Sec.’s wise advice. Don’t
dilly dally, get right down to the work,
and when you feel so disposed, write to
us and let the details of your experiments
and work be passed on to all other members.
There are plenty of things to tackle, as
an drticle on another page points_out, so
get busy and let it be recorded in these
columns that B.L.D.L.C. members were’
the first to act on the suggestions put:
forward by the writers of the article,
Ismni);ly, my colleagues on the Technical
tafl. .

Station Lay-out
UR very active member, No. 6,773,"
of. Rotherham, certainly knows how
to pull in the DX transmissions, make
a decent station lay-out, and keep logs’
which are logs in the true sense. We-
reproduce below a plan sketch of his
station, and we hope that it will prove
of some guidance to others. He tells us
that his aerial systems include a 40ft.
high inverted “L,’ running due N.-S.,
another 50ft. high E.-W., and a directional
_beam (self-constructed) 40ft. high. Many
thanks, 6,773, for the great interest shown.
Can’t you rope in a few more members
in your area, and form a local section ?
Let’s hear from you again.

.

Contact Required
A NEW vyoung member (14} years),

living at 17, Runnymede Rd., Hall
Green, Birmingham, wishes to contact
someone about his own age.

0-V-0s
SOM'E very interesting remarks, concern-
ing super 0-1-0 rigs, come from Wisbech,
Cambs., in a letter from Member 6,320.
After the usual greetings he opens up with:
“ T have been following with great interest -
the correspondence from other mcmbers
re super one-valvers, and I should like to
congratulate Member. 6,032 on the fine
results he has achieved with his 0-1-0.
My own experiences with this type of

CluD e

receiver date from early 1936, when I
constructed one, and I must admit I was
amazed at ther DX capabilities of the
“toy ’ as L had thought. Ihad this receiver
in use in. its original form for about two
vears, and my log included all the more
usual DX, some of the best cards I received
being from K7FBE, K6NZQ, OQE, many
VK’S, VR6AY, VS2AK, VS7RA, and 41
W states, all on telephony. All amateur
bands from 10 to 160 metres were covered.
by means of plug-in coils of the four-pin

This illustration ¢
indicates the
handy size of
“The Radio
Engineer’s Vest '
Pocket Book,” -

which costs 3/6, or 3/9 by post. It
‘contains 160 pages of facts, figures

i

the waistcoat or uniform  pocket.
Send postal orders to The Publisher,
Book Department, George Newnes,
Ltd., Tower House, Southampton }
Street, Strand, W.C.2. ]
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type. The circuit lay-out was quite ortho-
dox, being almost identical with that of
Mr. Yeates, except that I had to use
capacity coupling for the aerial because of
the four-pin coils as compared with the
gix-pin used by him. The components
were of good quality ; ceramic insulated
tuning condenser (.00025 mfd.) with Eddy-
stone valve and ecoil-holders, and their
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" with him, we give his new QRA.

and formule, and easily skips into !
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slow-motion reaction condenset. I used &
3 megohm leak, .0001 mfd. grid-condenser, -
4,000 ohm ’phones (Kricsson), B.T.S.
100:1 airplane S.M. dial and . their coils.
Great care was taken to prevent losses in
the tuned circuit ; wiring was cut down to
absolute minimum, and H.F. wires mounted
well clear of the metal baseboard. I do
agree with Mr. Yeates when he stresses
“the importance of ‘how you listen” I
-belieye that almost any one-valver, which
has been reasonably well put together,
using good components, a -suitable valve,
and, also very important, efficient head-
phones, is capable of giving highly satis-
factory DX results, provided that the
operator is also wp to his job. Reaction must
be applied to a nicety, tuning must be
carried out slowly and delicately, and one
must be prepared to hang on like grim death
to a certain frequency in order to extract
a call-sign from some of the more elusive
signals. In case I am making this sound
more like work than pleasure, I can only
say that I have found the keenest enjoy-
ment in tracking down the faintest whispers

" from the other side of the world, and the

thrill of achievement whei. a particularly
difficult signal has been’finally identified -
is something that has to be experienced
to be apprecidted. i ’

“ Finally, my own receiver has always
given best results with a Mazda L.2 valve.
I-have found this to oscillate freely evenr
“on thé higher frequencies around 30-40
me/s.”’ . :

New QRA
MEMBER_G,IS’T, of Huyton, raises a point
about which we hope to have niore
definite news later. He also tells us that he
has changed his address ; therefore, for the
benefit of those who wish tonake contact
It is
“ Laurel Bank,” Tarbock Road, Huyton,
Nr. Liverpool. He goes on to say: “‘ My
receiver is a home-made 0-V-2, and it is
giving very satisfactory results; I have
just received ‘a card from VLQZ2, and I
shall soon be sending for an A.C.R. award.
1 should like to know if it is still possible to
send reports to stations in the British
Empire ? I know it is impossible to send
reports to foreign stations. Iwould like to
establish contacts with a DX enthusiast
about 15 years of age, anywhere in this
district. Are A.C.R. awards still being
issued 7’

Yes, 6,187, the awards are still obtain-
ablee We will let you know about the
other matter as soon as possible. )

A new member, No. 6,785, tells us

. . experiments lately have included
adding auntomatie grid bias to my 0-V-1
Rx, and making improvements in some
home-made short-wave coils I have been
testing. I have also made and tested a
‘hotted-up’ onc-valver, and I am pleased
to be able to report that results are most
satisfactory. . .. My aerialis an ‘ inverted
I, 201t. high and 50ft. in length, running

33

N.-S. My super short-wave Rx is a cirenit -

taken from one of the issues of Pracrican,
WireLEess, and uses home-made coils and

resistance-capacity coupling between de-

-tector and output pentode. I have received
four of the five continents and I am still
trying for Africa. I would like to express
my keenest appreciation of the . Editor
continuing with the publication of PractI-
AL WIREBEESS.”

LATHE-WORK for AMATEURS
1/~, by post 1/2, from »
GEORGE NEWNES, LTD,, Tower House,

Southampton  Street, - Strand, London, W.C.2.
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utline of Musical History—16

Landmarks in the Development of Modern Music
By our Music Critic, MAURICF REEVE

ACH, Beethoven and Wagner, they are
the three great landmarks in the his-
tory and development of modern

music. It is around those three illustrious
names that all others pivot. It is they who
gave the cue as to what should be done ;
their laws and decrees have been almost
immutable and, for better or worse, music
to-day is as they fashioned it—that is, so
far as the classic forms are concerned.
Other great spirits there have been, of
course, and the individuality of such
masters as Mozart, Schubert, Liszt, Debussy
“and many othevs, are indisputable and
unassailable. But the point I wish to drive
home is this: that, with few exceptions,
these incomparable masters didn’t make

music ; they made their own dishes based’

on the recipes of the three great chefs

named above.

Wagnerian Epoch

The death of Wagner, and of -Brahms a
few years later, marked the end of a truly
memorable epoch.  We can, perhaps, best
realise the astounding progress and the
amazing achievement, I think, when
we realise that less than fifty years elapsed
between the writing of the *“ Unfinished
Symphony > and of ** Tristan and Isolde.”
What an age that Lalf century seems to
cover ! It seems, in fact, to cover more than
a good half of all the music we know, and it
certainly does when we include in it, as we
arc entitled to, all the later masterpieces of
Beethoven himself.

Russian School

The Wagnerian epoch ended in the hey-
day of the great Russian school, composed
of Tschaikowsky, Rimsky-Korsakov, Bala-
kirew, Moussorgsky, (ilinka, Borodin and
several other lesser lights. They were, one
might say, a transference eastward of
the great romantic movement founded by
Schumann, Liszt, Berlioz and the others.
Marvellous were some of the things ?hey
accomplished, and works like Tschaikow-
sky’s symphonies, Rimsky’s ‘‘Scheherazade™
and “ Coq d’or,” Moussorgsky’s ** Boris
Godounov ” and (Clinka’s “Une Vie
pour le Czar,” with many others, are among
the most notable achievements of the
century.

The music of these masters is like
Wagner’s, though born of cntirely different
motives, of a colour the vividness of which is
frequently blinding, and of a passion the
-intensity of which is often overwhelming.
It is music that goes right to the head,
intoxicating and emotionally stimulating
by turns. The craft displayed in its writing
is astounding, and many new orchestral
effects of the miost bizarre character were
founded.

Its most notable contribution was the
founding of  the great school of Russian
opera, which has worthily taken its place,
beside those of Germany, France and Italy.

Side by side with this movement, Verdi
was writing his operas in Italy—** Rigo-
letto,” “* Aida,” ““ Otello,” * Falstaff ” and
the rest. He was to be followed by his dis-
ciples Leoncavallo, Puccini, Mascagni, etc.
In England there wuas no outstanding

musician to leave masterpieces to posterity
or who could heat out new paths and new
formule for music to How down to future
glories. But there was an excellent school
of scholarly minds, and such men as Parry,
Stainer, Sullivan, Cowan, Mackenzie, Ben-
nett, and others, whose chief activities were
in the field of church music. Sullivan, of
course, was the founder of the English
light opera school.

Edward Elgar

But, whilst these men wére keeping the
torch of music alight in England, a giant
was girding on his armour and was starting
on the creation of a series of master works
which. apart from being incomparably
the finest works in Tnglish music,. stand
worthily by the side of the myriads from
the Continent. Edward Elgar, whose chief
work is the fruit of the present century,
wrote music in strict conformity with
classical tradition, but his individuality
and typically English outlook, coupled
with a nobility and a sincerity, give his
work a stature that few would care to
deny or dispute. He Was very like Brahms
before him in that he followed hard in the
footsteps of his great predecessors with-
out striking many new paths for himself,
But he was alone inasmuch as he had no
native school of masters to -follow, which
fact is probably chief in accounting for
his own pecliarly charming outlook on
English life and character, which gives
such an ** Elgarian * originality to so many
of his works.

The chief glories of Elgar’s contribution
to music are two glorious symphonies, the
famous oratorio, " The Dream of Gcron-
tius,”” symphonic poems like ° Falstaff,”
“Froissart,” ““Cockaigne,” ** Polonia,” ctc. ;
a magnificent concerto for ’cello and or-
chestra, a quartet for strings, and a piano
quintet. But 1 have left to the last my own
personal [avourite out of all the master’s
works, the incomparable set of variations
on an original theme, styled ¢ Enigma.”
Each variation is supposed to be a portrait,
in tones, of one of his friends and each has
the Incky person's initials at its head or
some nom de plume such as Nimrvod or
Dorabella. The enigmais* Whoare they 77’
The beauty of this composition and its
marvellous scoring render it a landmark
in Iinglish music. 1t was first performed at
a Hallé Concert in Manclhester under the
great Elgar enthusiast, Arthar Nikitsch.

Debussy

The cloge of the century saw the rise of
an eminent school in France with one out-
standing genius, Claude Debussy, who
was to achicve his principal work aftev 1900.
Debussy was the Claude, or the Fragonard,
of musie, and the logical culmination of a
line of tone impressionists dating pack to
Couperin and Rameau. The chief charac-
teristic of his work was the use, in guanti-
ties and for effects hitherto undreamed of,
of the whole tone scale. This seale, which
eliminates the hitherto indispensable ele-
ment of key, gives an element to a work of
steely icy coldness and of a remotcness
from the scenes and incidents around us
which cause many to consider the music

of Debussy and his disciples strange,
weird, and incomprehensible, etc., in
much the samce way that writing might
appear when punctuation marks are
eliminated. This is true up to a point, but
when handled by a master hand like De-
bussy or Ravel, its effects can be entrancing
and exciting in the extreme. .

Debussy’s ** Aprés Midi d’une Faune,”
“Images,” ete., and his many volumes of
plano pieces, songs and chamber music,
form a coutribution to music which is
treasured by all classes and schools of
musicians. Looked at askance when he
first mace his appearance, Debussy is now
recognised as one of the great musicians, and
one of the most original and constructive
thinkers in musical history. He died in
1915.

The modern Spanish school is a remark-
able offshoot from the pavent stem.
Glittering, bizarre and intensely national-
istie, it has contributed a notable list of
writers and works to the musical catalogues,
particularly in the realm of ballet and piano
solos. De Falla, Granados. Albeniz, Tarina,
Nin, are among the leadevs.

Dvorak and Sibelius

We can only pass very rapidly over the
scene, but in our brief glance the names
of Grieg, Dvorak, Smetana, Sibelius,
Scriabin, Fauré, Ravel and de Falla cannot
fail of recognition. Dvorak and Sibelius
are both in the direct line of succession of
the great symphonists. And in our own day
men like Prokoviev, Bartok, Berg, cte.,
are strugeling to make music say something
“new ’ and finding the effort very difficult.
Berg’s use of a quarter-tone scale is a devel-

“opment of which thelesssaid heve the better.

The only remark 1 would care to make would
be to offer up a prayer of thanks that the
piano, and pianists, are spared the necessity
of having to deal in them, at least wntil .
such a time as they are cursed with the
invention of a piano with a keyboard that
either goes right round the room or else
stretches far down the corridor.

Bax :

In England the vise of Elgar marked the
evolution of 2 school of contemporaries
which more than favourably compared
with any on the Continent, but which was
also asillustriousa band asany in our annals.
Bax is a master of tone colour, and his
palette has a variety of musical paints
which are not only brilliant and daringly
original, but which will unquestionably
live and influence the future. Vaughan
Williams., though sometimes extremely
modern in his treatment of material, fre-
quently turns to our collections of folk
tunes for his inspiration. His *“ London
Symphony is a beautiful and moving
picture of our now sadly harassed capital.
dLhere are also Holst, Ireland, Quilter,
Walter, and many others.

What has music in store for us ; what is
its message ? Has it said- its say, or are
there still more wonders to come, com-
parable to the St. Matthew Passion, the
Seventh Symphony, and “ Trjstan and
Isolde™ ? T shall hope to consider these
questions in a future article.
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A REVIEW OF THE LATEST GRAMOPHONE RECORDS

UCKED away in the new Decca lists
is a most unusual record. Unusual
in that it contains a duet by two

outstanding stars of light music. They
are Mantovani and Sidney Torch. The
recording took place at the State Cinema,
Kilburn, where Torch is the resident
organist. The record—Decca F 7563—
contains the lovely  Intermezzo’’ from
the film- “ Kscape to Happiness,”” while on
the other side is Eric Coates’ “ By the
Sleepy Lagoon.”

The two stars are also to be heard separ-
alely this month. Torch has a new swing
medley—he calls it “Piping Hot’’—on
Decea 7576 and Mantovani leads his
famous orchestra, through two tangos,
¢ Jealousy ”’ and “La Cumparsita” on
Decea F 7571,

Songs of Hawaii o )
THIS month the Decea Company devote
a whole album to genuine “ Songs of
Hawaii’’ played by a real native orchestra
—Ray Kinney and His Hawaiians. The-

_traditional native songs of the islands were

inspired, strangely enough, by hymn tones
introduced by missionaries years ago. Not
that we can hear a very close connection
Letween any well-known hymn and the songs
in this album. This new album contains ten
ballads, love songs and hulas written
by such popular musicians as Charles King,
James Kapale, Matilda Kauwe, Johnny
Almeida and Johnny Noble (The Jazz King
of Hawaii). Ray Kinney, whose orchestra
and singers are all natives of the islands,
is himself a delightful singer and he is ably
abetted by the high falsetto singing of
(jeorge Kainafu and other vocal work
by Henry Paul and Trio. This album is
strongly recommended to all who want the
real thing—but s word of warning, the titles
in the original language are the most un-
pronounceable thing we know. (Decca
Album No. 23 : I 7373-1377).

Musicians in the R.A.F.
ANCERS and variety-goers who miss
the old faces on the stand and on the
stago will be glad to know that musicians
who have joined the Services are still
making records. Under the name of the
R.A.¥. Squadronaires a number of musical
stars from such famous bands as thosc di-
rected by Ambrose, Billy Cotton and Jack

Payne have banded themselves together |

as & new dance band. This month, Decca
releases their record of “ By the Waters of
Minnetonka >’ and * The Song is Ended >’—
Decca F 7572,

T'wo more records are added this month

to Decea’s documentary series covering the-

present World War.  The first of the two,
Decea K 934, tells in a dramatic way the
story of the Finnish Campaign, 1939-40.

. The second —K 935—recounts the betrayal

of Norway and Denmark. In the records
the actual voices of Mr. Churchill, Mr.
Attlee, a British sniper, a, British soldier and
a British officer are heard.
actuality recordings becomes more fascina-
ting as each one is produced.

Victor Herbert Melodies
MERICA is very fond of regarding
Victor Herbert as the U.S.A. counter-
part of our own Sir Arthur-Sallivan, but the
truth is that, like Sullivan, Herbert was ai
Irishman who became naturalised later.
Born in  Dublin,  Herbert studied at
Stuttgart and it was not until he was nearly

This series of |

thirty that he went to America to take up
the post of first “cellist to the Metropolitan
Orchestra of New York. Later he achieved
a reputation as a solo ’cellist and wrote
many serious works, ineluding a coneerto
for his own instrument. Between times ke
amused himself by writing the lighter works .
on which his fame rests. Decca have
engaged Harry Horlick and his Orchestra
%o record ten of the best-lmown Victor Her-
bert melodies to form their Album No. 22
—Decca F 7247-7251.

Variety

NO subject is quite so fascinating as
the study of current song titles.

This month has produced a very good crop

PRACTICAL WIRELESS
WIRELESS .
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that ranges from “ Get Your-Boots Laced

Papa,’™ which,. played by Woody Herman:

and his orchestra, takes up two sides of

_Brunswick 03033, to ““ Little Curly Hair on

a High Chair,” by Jimmy Dorsey’s Orches-
tra on Brunswick 03027. Between these
two there is the odd title, *“ Honky Tonk
Train Blues,” by Milt Herth, on Brunswick
03025, s

The Casa Loma Orchestra make four

sides from the new Bing Crosby film
“If T Had My Way.”” Best seller of the
four should be ‘¢ Pessimistic Character,”” on
Brunswick 03030. Ambrose has a hit in
“ Carry On,” on Decca I' 7580, and Robert

Ashley sings on the Jack Payne record of

“PTll Be Waiting For You,” on Decce F
7561.

Bing Crosby leads the new vocal records
with the hits from his new film, *“ April
Played the Fiddle > and *‘ I Haven’t Time
to be a Millionaire,”” on Brunswick 03031,

(Continued on page 163)

BRITISH
MADE

*- CONSIDER
' STRENGTH | EFFICIENCY

UNIFORM CONTACT !

on all prongs.

@  There will be no ‘' fatigue

of the_moulding powder.

CELESTN

KINGSTON-UPON

Reg. u.s. “Pat. Off.

ENGINEERS,

BRIT!SH}
MADE

THE FOLLOWING FACTS

!

.’ Exclusive Celestion-Amphenol Moulded-in Plates ensure
maximum strength, rigidity and a high degree of efficiency.

@  The sturdy plates keyed into the body cannot rattle loose.

INSULATION !

Celestion-Amphenol Contacts pressed from specially treated
P : pr BE
phosphor bronze are engineered to ensure uniform contact

"’ even after constant use.

& Exceptional insulation is assured by the special properties

CELESTION-AMPHENOL VALVEHOLDERS
are specified for The A.C. Two-valve Amplifier described in this issue.
ALL-STANDARD BRITISH AND AMERICAN TYPES IN STOCK:

-THAMES, SURREY-

KiNgston 5656-7-8,
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BLUEPRINT SERVICE

PRACTICAL WIRELESS

No of

Dale of Issue Dlueprint

CRYSTAL SETS

Blueprints, 6d. each,
1037 Crystal Receiver ..
The “ Junior ”” Crystal Set

PW71

27838  PWoL

STRAIGHT SETS. Battery Operated.

One-valve : Blueprints, 1s. each.

All-Wave Unipen (Pentode)

Beginners’ One-valver ., ..

The *“ Pyramid ” One-valver (HI'
Pen) oo oo oo ..

Two-valve : Blueprint, 1s.

The Signet Two (D & LF)

Three-valve : Blueprints, 1s. each.
Selectone Battery Three (D, 2 LT
(I'rans)) .. .. ..
Sixty Shilling Three (D, 2 LF
(RC & Trans)) .. .. ..
Leader Three (SG, D, Pow) ..
Summit Three (HI" Pen, D, Pen)
All Pentode Three (H1' Pen, D
(Pen), Pen) .. .- bo
Hall-Mark Three (SG, D, Pow) ..
Hall-Mark Cadet (D, [.¥, Pen (RC))
F. J. Camm’s Silver Souvenir (HF
Peu, D (Pen), Pen) (All-Wave
Three) .. Do o0 Do
Cameo Midget Three (D, 2 LF
(Trans)) .. 00 00 0o
1936 Sonotone Three-Four (HF
Pen, HF Pen, Westector, Peun)
Battery Al-Wave Three (D, 2 LT
(RCy .. .. o a0
The Monitor (HF Pen, D, Pen) ..
The Yutor Three (HF Pen, D, Pen)
‘The Centaur Three (8¢, D, P) ..
F. J. Camm’s Record All-Wave
Three (HF Pen, D, Pen) ..
The ** Colt”” All-Wave Three (D,
2 LF (RC & 'F'rans) 00 ..
The ‘ Rapide” Straight 3 (D,
2 LF (RC & Trans)) .. ..
F. J. Camm’s Oracle All-Wave
Three (HF, Det., Pén) .. ..
1938 “ Triband " All-Wave Thre
(HF Pen, D, Pen) .. ..
F. J. Camm’s * Sprite’ Three
(HF Pen, D, Tet) .. ..
The ** Hurricane ”* All-Wave Three
(8G, D (Pen), Pen) .. oo
. J. Camm’s ** Push-Button "
Three (HF Pen, D (Pen), Tet)

Four-valve : Blueprints, 1s. cach.

Sonotone Four (8G, D, LY, P)

Fury Four (2 SG, D, Pen) ..

Beta Universal Four (SG, D, LF,
Cl. B)

Nucleon Class B Four (3G, D
(8G), LT, Cl. B).. og ..
Fury Four Super (SG, SG, D, Pen)
Battery Hall-Mark 4 (HF Pen,
D, Push-Pull) .. aa 00
F. J. Camum’s ** Limit 7 All-Wave
Four (HY Pen, D, LY, ) ..
“Acme”’ All-Wave 4 (HE Pen, D
(Pen), LF, Cl. B) .. ..
The '* Admiral”” TFour (HF Pen,
HY Pen, D, Pen (RC)).. 0o

Mains Operated.

Two~valve : Blueprints, 1s. each.
A.C. Twin (D (Pen), Pen)
A.C.-D.C. Two (3G, Pow) o0
Selectone A.C. Radiogram Two
(D, Pow) ao .. oo
Three-valve : Blueprints, 1s. each.
Double-Diode-Triode Three (HF
Pen, DDT, Pen) 0o 00
D.C. Ace (3G, D, Pen) ..
A.C. Three (SG, D, Pen) .. . e
A.C. Leader (HF Pen, D, Pow; ..
D.C. Premier (HV Pen, D, Pen)
Unique (HF Pen, D (Pen), Pen)..
Armada Mains Three (HI' Pen, D,
Pen 00 0o ag 0o
F.J. C)amm’s A.C. All-Wave Silver
Souvenir Three(HI' Pen, I), Pen)
“All-Wave” A.C. Three (D, 2

L¥ (RC)).. .. .. 00
A.C. 1936 Sonotone (HF Pen, HF
Pen, Westector, Pen) .. ..

Mains Record All-Wave 3 (H
Pen, D, Pem) ., oD ..
Four-valve : Blueorints, 1s. each.
A.C. T'ury Your (8G, SG, D, Pen)
A.C, Fury Four Super (G, 3G, D,
Pen .. oo oD 0.0
A.C. Hail-Mark (HF Pen, D,
Push-Pull) 00 DO 00
Universal Hall-Mark (HI Pen, D,
Push-Pull) oo ao oo

PW3IA
PW85

PWo3

192.33
27.8.38

24,9.88 PW76

PW10

PW34A
PwW35
PW37
PW39
PWil
PW43

20.5.37

16.3.35

13.4.35 PW49
PW51
P53
PW55
PWo1
PWG2
PW64
PWo9
PW72
PWa2

PW78

31.10.36
18.2.39
4.32.37
28.8.37
PW3a1
PwWa7
PW39
PWo2

26.3.38
30.4.33

3.9.33

v

PW4
Pwil

PW17

PW34B
PW34C

PwWi6
PW6r
PwWa3
PWoo

Do

1.5
8.5.

oo L
RN

PW13
PWws1

PW19

PW23
PW25
PW2)
PW350
PW35B
PW36A
PWss
P50
PW5L
PW56
PW70
_PW20
PW34D
PW45

W47

SUPERHETS
Battery Sets : Blueprints, 1s. each.

These Blueprints are drawn full size.

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

Practical Wireless (issues dated prior to June

1st, 1940, 4d. Post Paid
(Issues dated June 1st to
July 27th, 1940, 5d. Post Paid
(Issues dated September, 1940
and after) 7d. Post Paid

Amateur Wireless 0 d. ,, »

Wireless Magazine o 14, o,

The index letters which precede the Blueprint
Number indicate the periodical in which the des-
cription appears: Thus P.W. refers to PRACTICAL
WIRELESS, AW to AmateurWireless, W.M. to Wire-
less Magazine,

Send (preferably) a postal order to cover the cost
of the blueprint, and the issue (stamps over 6d.
unacceptable) t0 PRACTICAL WIRELESS Blueprint
Dept., George Newnes, Ltd.,, Tower House, South-

£5 Superhet (Three-vaive) .. 5.6.37 PWi10
F. J. Camm’s 2-valve Supsrhet ., — PwWs2
Mains Sets : Blueprints, 1s. each.
A.C. £5 Superhet (Three-valve) .. —_— PV43
D.C. £5 Superhet (Three-valve) .. —_ PwW42
Universal “£5  Superhet (Three

valve) .. ao pa 0o — PWi4
T.J. Camm’s A.C. Superhet 4 .. — PW5Y
F. J. Camm’s Universal £4 Super-

het 4 0o oo Do D — PWG0O
“Qualitone Universal Four 16.1.37  PW73
Four-valve : Double-sided Blueprint, 1s. 6d.
Push Button 4, Battery Model .. 2910.53 PWO3

Push But@on 4, A.C. Maing Model

SHORT-WAVE SETS.
One-valve : Blueprint, 1s.
Simple 8. W, One-valver .. 0o

Two-valve : Biueprints, 1s. each.

Battery Operated.
23.12.39  PWsa3

Midget Short-wave T'wo (D, Pen) — PW38A
The “TFleet” Short-wave Two

(D (HF Pen), Pen) . 27.8.38 PWI1
Three-valve : Blueprints, 1s. each.
Experimenter’s Short-wave Three

(3G, D, Pow) ,. 0.0 00 — PW304A
The Prefect 3 (D, 2 LF (RC and

Trans)) .. .. .. .. — PWe63
The Band-Spread S.W. Three

(HI' Pen, D (Pen), Pen) Do 1.10.838 PW6S

PORTABLES.

Three-valve : Blueprints, 1s. each.

. J. Camm’s KLTF Three-valve

Portable (HF Pen, D, Pen) .. —_ PW65
Parvo Flyweight, Midget Portable

(G, D, Pen) .. 0o 0o 3.6.39 PW77
Four-valve : Blueprint, 1s.
“Imp” Portable + (D, LF, LT

(Pen)) .. 0o n 00 00 — PW36

MISCELLANEOUS

Blueprint, 1s.
S.W. Converter-Adapter (1 valve) _— PW4BA

AMATEUR WIRELESS AND WIRELESS MAGAZINE
CRYSTAL SETS

Blueprints, 6d. each.

Four-station Crystal Set ., .o

1934 Crystal Set. .. 00 ae

150-mijle Crystal Set . oo

STRAIGHT SETS,
One-valve : Blueprint, 1s.

AWd4d4
AW450

Battery Operated.

B.B.C. 3pecial One-valver 00 - AW387
Two-valve : Blueprints, 1s. each.

Melody Ranger I'wo (D, Trans) .. — AW388
Full-volume Two (SG det, Pen) ., — AW302
Lucerne Minor (D, Pen) ., o0 — AW4206
A Modern Two-valyer .. 0o — WML09
Three-valve : Blueprints, 1s. each.

£5 bs. 8.G. 3 (8G, D, Trans) .. —_— AW412
Lucerne Ranger (3G, D, ‘Irans) , . — AWJ22
£5 Bs. Three: De Luxe Version

(8G, D, Trans) .. . .o 195834 AW43S
Lucerne Straight Three (D, RC, . -

Trans) .. .. oa og — AW437
Transportable Three (SG, D), Pen) — WAM271
Simple-Tune Threg (SG, D, Pen).. June '33  WM327
Lconomy-Pentode Three (SG, D, - 2

Ten) . Do oD .. Oct. "33 WM337
“IW.M.” 1934 Standard ‘Three

(3G, D, Pen) .. .. .. — WM331
£3 3s. Three (3G, D, Trans) o Mar 38 WS4
1935 £6 6s. Battery Three (SG,

D, Pen) .. go Do Do — WM371
PTP Three (Pen, 1), Pen) — WM339
Certainty Three (3G, D, Pen) .. — WAMB393
Minitube Three (3G, D, Trans) .. Ocf. '35 WHM396
All-Wave Winning Three (SG, D,

Pen) .. - .. .. — WML00
Four-valve : Blueprints, 1s. 6d. each.
65s. Four (SG, D, R.C, Trans) .. — AW370
2HT Four (2 8G, D, Pen) oo — AW421
Self-contained Four (3G, D, LF,

Class B) .. 0g .. .. Aug.'33  WM331
Lucerne Straight Four (SG, D,

LF, Trans) .. .. N — WA350
£5 5s. Battery Four (HF, D, 2 LF) Feb. '35 ‘WM381
The H.K. Four (SG, $G, D, Pen), —_— WM384
The Auto Straight Four (HI Den, .

HF Pen, DDT, Pen) .. . Apr.’36  WHM404
Five-valve : Blueprints, 1s. 6d. each.

Super-quality Five (2 HI', D, RC,

Trans) .. .. .. .. - WM320
Class B Quadradyne (2$G, D, LF,

Class B) .., . oo o - WM344
New Class B Five (2 8G, D, LF,

Class B) .. . oo oo O WHM340

23.7.38 AW427

ampton Street, Strand, W,C.2.

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

Copsoelectric Two (D, Pen) A.C... — AW403
Economy A,C. Two (D, Trans) A.C. —_— WM286
Unicorn A.C.-D.C. Two (D, Pen). . —_— W04
Three-valve : Blueprints, 1s. each,
Home ILover's New All-electric

Three (3G, D, Trans) A.C. .. - AWSS3
Mantovani A.C. Three (HF, Pen,

D, Pen) .. og .. .. — WM374
£15 15s. 1936 A.C. Radiogram

(HF, D, Pen) ., g Jan, 36 WM401
Four-valve : Blueprints, 1s. 6d. each.
All Metal Four (2 SG, D, Pen) ..July 33 WM320
Harris’ Jubilee Radiogram (HF,

Pen D, LF, P) .. 00 .. May '35 WM386

SUPERHET.
Battery Sets : Blueprints, 1s. 6d. each
Modern Super Senior 0o 0o — \WMS75
"Varsity Four .. .. .. Oct. '35 WHM305
The Request All-Waver ., . June’ss WM407
1935 Super-Five Battery (Superhet) —— WM379
Mains Sets : Biueprints, 1s. czch.
Heptode Super Three A.C. v May 34 WAM350
“W.M.” Radiogram Super A.C. .. — WM366
PORTABLES.

Four-valve : Biueprints, 1s. 6d. each.
Holiday tPortable (SG, D, LF,

Class B) .. 0g ao 00 ] AW393
Family Portable (HF, D, RC,

Trans) .. 00 0g 00 = AW447
Two H.F. Portable (2 SG, D,

Qr21y .. . .. o — WM3G3
Tyers Portable (SG, D, 2 I'rans), . —_— WA367

SHORT-WAVE SETS, Battery Operated

One-valve : Blueprints, 1s. each,

8.W. One-valver for America ., 1510.38 AWA42¢
Roma Short-Waver 0 oo —_— AW452
Two-valve : Blueprints, 1s. each.
Ultra-short Battery Two (SG, det,

Pen) 0g no .. .. Leb. 36 WH402
Home-made Coil T'wo (D, Pen) .. — AW440
Three-valve : Blueprints, 1s. each.

World-ranger Short-wave 3 (D,

RC, Trans) 0o DO 00 AW355
Experimenter’s 5-metre Set (D,

Trans, Super-regen) .. .. 30.6.34 AW4SS
The Carrier Short-waver (SG, D, PYJuly’s85 WM390
Four-valve : Blueprints, 1s. 6d. each.

A.W. Short-wave World-beater

(HI, Pen, D, RC, Trans) .. AW L36
Empire Short-waver (3G, D, RC,

Trans) .. 0o o 0o —_ WNM313
Standard Four-valver Short-waver

(8G, D, LF, Py .. oo .0 22730 WMISS
Superhet : Blueprint, 1s. 6d.

Simplified Short-wave Super ., Now.’35 WM3YT
Mains Operated.

Two-valve : Blueprints, 1s. each.

Two-valve Mains Short-waver (D,

Peny A.C. .. . .o 131400 AW4SS
“ W.ML” Long-wave Converter ,, — WM330
Three-vaive : Biueprint, 1s.

Lmigrator (3G, D, Pen) A.C. .. — WM352
Four-vaive : Blueprint, 1s. 6J.
Standard Four-valve A.C. Short-
waver (SG, D, RC, Trans) o dug. 33 WM39L
MISCELLANEOUS.
8,W. One-valve Converter (Price

6d. oo 0o DD oo — AWgz2u

Enthusiast’s Power Amplifier (1/6) —_ W37
. Listener’s 5-watt A.C. Amplifier

(1/6) ‘. .. e e — WY2

Radio Unit (2v.) for WM392 (1/-) Nov. *35 WM393
. Harris Electrogram battery am-

plifier (1/-) .. .. a0 W399
De Luxe Concert A.C. Electro-

gram (1/-) oo o0g oo Mar.’36 \WA403
New Style Short-wave Adapter

R €750 N .. 00 0o — WA3sa
Trickle Charger (6d.) N 0o — AWLG2
Short-wave Adapter (1/-).. .. — AWLH3
Superhet Converter (1/-) .. 00 - AWLST
B.L.D.L.C. Short-wave Converter '

(1/-) ae Y .. May '36 WM405
Wilson Tone Master (1/-) . June '36 WML08
The W.M. A.C. Short-wave Con-

verter (1/-) . . . - WM 08
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and * Meet the Sun Half-Way " and * The
Pessimistic Character,” on Brunswick 03032.
Bebe Daniels and Ben Lyon haye also made
a really fine record 'of 1 Can’t Love You
Any Move,” on Decca F 7574,

Columbia .

NUMBER of band records feature in

“the Columbia list for this month.
The Columbia Broadcasting Symphony
Orchestra. have recorded ‘* Orplieus—
Symphonic: Tone Poem” (Parts 1-4) on
Columbia DX 978-9, and Eric Coates and
Symphony Orchestra play two of Coates’s
owt compositions : ¢ Calling all Workers
and :*Sleepy Lagoon’ on Columbia
DB 1945. The London Theatre Orchestra

~ revive an old favourite in ¢ The Chocolate
-Soldier,” selection parts 1-2 on’ Columbia

DX 980, whilst H.M.. Grenadier Guaxds
Band play ¢ Preciosa > Overture by

singing ** The. Magic of Your Love”’ and
“Ride, Cossack, Ride’> on Columbia
DB 1911; Walter Midgley has récorded
“ My Song,”’ which he couples with “So

“Deep is the Night *” on Columbia DB 1934 ;

and” Turner Layton makes yet another
record success with < We'll Go Smiling
and * Love Stay in My Heart”
on Columbia FB 2486.

If you want to enjoy a good laugh then
you. should hear Stanley Holloway telling
vou all about “The Lion and Albert”’
and ““ Albert Comes Back™ on Columbia
FB 2482. Jack (Blue Pencil) Warner is
also in cheerful vein with ¢ Claude and
His Sword *> and ** Alouette,”” a traditional
Canadian song on Columbia FB 2484.

His Master’s Voice

M interesting set of records which have
recently been released by the HLM.V.
Company contain recorded speeches broad-
cast by the Prime Minister, the Right Hon.
Winston Churchill, M.P., on the progress
of the war. They cover a period from May
to Scptember, 1940. Thé four specches
.oecupy seven records, H:M.V. C3198-3204,
and the proceeds from these records are
being paid to charities nominated by the
Prime Minister.

Among the famous vocalists who
appear in this month’s list are Webster
Booth, singing ““ The Star of Bethlehem >’
and ““ The Holy City” on H.M.V. C3196;
John McCormack, the Irish tenor, who
also sings two religious songs—** Still
Night, Holy Night’’ and *‘Legend—
Christ in His Garden’’ on H.M.V. DAL1755,
and finally the well-known Australian
baritone, Peter Dawson, revives two old
Irish melodies — ““ The Mountains o’
Mourne’’ and ‘‘ Phil the Fluter’'s Ball”
on H.M.V. B9114.

“Max Miller with the Forces,”” which
are recordings of an actual performance,
give us eighteen minutes of ‘* The Cheeky
Chappie” on three records— H.M.V.
BDS83-5, which are sold complete in a
portfolio for 6s. 6d.

Three records containing recordings of
favourite scenes, songs and music from
¢ Peter Pan ’’ are also supplied in a delight-
{ully decorated portfolio for 10s. 6d. The
artists taking part are Jean Forbes-
Robertson as Peter Pan, Dinah Sheridan as
Wendy, and Gordon Harker as Captain
Book. Profits from these records—H.M.V.
B9117-9—are being paid to the Hospital
for Sick Children.

|WINTER IS
EXTENSION SPEAKER
'LISTENING . . .

' PRACTICAL WIRELESS
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Thousands
discovering
“the joy of a Stentorian . . .
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CREATING A BOOM IN

This winter is introducing a rupidly increasing number of
listeners to a new radio pleasuve : “music where they want
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 convenient
to listen ; and all by the simple connection of a Stentorian
Extension speaker to their existing radio.
these handsome but moderately priced sreakers offer an
appreciable improvement in reproduction gver most built-in
speakers. \Why not make full use of yc;m";K radio this winter
by installing a Stentorian?

What's more,

Cabinet models from 21s. 6d.

TlTustrated lilerature on reguest.

‘PUBLIC APPOINTMENTS

MINISTRY OF AIRGRAFT PRODUCTION,
AERONAUTICAL INSPECTION DIRECTORATE.

VACANCIES EXIST FOR UNESTABLISHED AP-
POINTMENTS AS EXAMINERS IN THE GENERAL
ENGINEERING, RADIO-ELECTRICAL AND INSTRU-
MENT BRANGCHES. -
QUALIFICATIONS

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

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

(b) Applicants for the Instrument Branch must have
knowledge of physics and training in light engineering
or instrument making. Candidates with knowledge
of optical instruments are also required.

(c) Applicants for the Radio-Electrical Branch should
have good knowledge and experience of Radlo or
Eléctrical Engineering.

Normal age limits at entry 23 to 60.

PAY AND CONDITIONS. -

Accepted candidates will be given a period ol special
training in ipspection not exceeding three calendar
months. The training courses comprise lectures and
demonstrations by specialist instructors followed by
practical works instruction. .
During training candidates will be paid £3/10/0 weekly,
plus Civil Service War Bonus (present rate of honus
5s. weekly) and in addition subsistence allowance of
£1/5/0 weekly is payable to married men whose normal
regidence is not in the training area. .

On successful completion of training candidates will
be appointed as Examiners at a fixed salary of £270
per annum, with a reduction of £12 per annum for each
vear of age under 24 on joining (payable monthly
in arrear). ’

In addition payment for overtime is made when 46}
hours (net) or more have been worked in any one week,
payment being made for all hours worked in excess
of 401 hours net.
Examiners are eligible for
grades.

Candidates must be preparcd to serve in any part of
the United Kingdom.

APPLICATIONS.

. Applications must be made on Form 788, copies of
which can be obtained on application, by postcard only,
10: Ministry of Labour and National Bervice, Box
No. 171, Bead Post Office, Small Street, Bristol,
Candidates should indicate on their application forms
the vacancy (a) (b) or (c) for which they wish to be
considered.

w

promotion to higher

L -
> fOR THE
RADIO SERVICE MAN,
DEALER AND OWNER

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

INTERNATIONAL CORRESPONDENCE SCHOOLS

Dept. 84A, International Buildings,
Kingsway, London, W.C.2.
Please explain fully about your Tnstruction in

the subject marked X.
Complete Radio Eng ing
Radio Service Engineers
Elementary Radio
Television
If you wish to pass a Radio examination,
indicate it below.
inst. of Wireless Technology
P.M.G. Certificate for Wireless Operators
Provisional Certificate in Radio Telephony and
Telegraphy for Aircraft
City and Guilds Telecommunications
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Address
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New Circuits for
Permeability Tuning

“Variation of Core Permeability with Signal
Current, and Some Applications

N conventional tuned circuits of the type
having inductances with ferro-magnetic
or magnetic cores the change in permea-

bility of the cores in operation is relatively
small, and usually is not measurable be-
cause of the low flux density and relatively
large volume of the cores ordinarily pro-
vided. It has been found, howcver, that
with magnetite core tuning inductances,
the permeability may be varied appreciably
as the flux density in the core is increased
to a relatively high value.

The flux density may be increased by
the presence of strong signals, as in an
IF. amplifier, which increase the signal
current flow through the inductance. or
the core volume may be decrcased to a
relatively small percentage of a normal
core volume. As a result of a relatively
high flux density, it is possible to shift
or vary the resonant frequency of a tuned
circuit embodying such an inductance, over
a relatively wide frequency range with a
relatively narrow range of variation in the
strength of the applied signal or signal
voltage, because of the change in permca-
bility, and that, for maximum change of
flux density with relatively small voltage
change, a low L.C. ratio in the tuning
inductance is necessary.

) ]

1/

i e

>

>
. P
8,

Fig. 1.—A tuned circuit incorporating
a magnetite-core inductance.

By using this property it is possible to
design a signal circuit of the magnetite core
inductance tuned type which is responsive
to variations in signal strength to cause a
corresponding variation in permeability,
and frequency response, so that the circuit
is capable of being used in compensating
circuits for high-frequency amplifiers, for
example, as employed in the R.F. and L.F.
circuits of a superheterodyne receiver, and
also in connection with A V.C. and A.F.C.
circuits for radio reccivers.

Tuned Radio Signal Circuit

In Fig. 1, a tuned radio signal circuit 5
is provided with a tuning inductance 6
and a shunt tuning capacitor 7 for said
inductance, A signal input circuit 8 is
coupled through a winding 9 with the
inductance 6. This represents any suitable
signal conveying circuit adapted to be
tuned to resonance at a predetermined
frequency. The inductance 6 is of the
ferro-magnetic core type having a core 10
of magnetite of such volume or cross-
section that the flux density therein is
relatively high.

The magnetic circuit of the core 10 is

preferably closed through a suitable path .

provided by magnetic core material provid-
ing a relatively  large volume or cross-
sectional area. In the present example,
the ends of the core 10 engage the inner

35

i |
L
b
surfaces of a ring 11

of magnetic material %
having a large cross- j
sectional * area with
respect to that of the
core 10. -

38 3"7 39

By this arrangement,
the core volume or
cross-section under the
winding is decreased.
The signal intensity
applied to the input - :
circuit 8 and the voltage E in the tuned
circuit 5 may Dle relatively hLigh as in

an intermediate-frequency amplifier, with -

the result that the flux density in the core
10 is increased to such a point that the
permeability of the core is affected and, as
previously pointed out, the effect is to
increase the permeability with increase in
the flux density so that it is possible to
shift the resonant frequency of the tuned
circuit 5" over an appreciable frequency
range by variation in the signal intensity

- or voltage E across the tuned circuit,

Frequency Response Curve .

As shown in Fig. 2 by the curve 12, it
has been found to be possible to shift the
resonant frequency of the tuned circuit 5
from 460 ke/s, for example, to 430 ke/s, with
an R.F. voltage change of from zero to
substantially 10 volts. This is with.a low
L.C. ratio in the tuned ecircuit 5. With a
higher L.C. ratio, the response curve may
be as indicated at 13 in Fig. 2, requiring a
wider variation_of voltage K across the
tuned circuit to obtain the same shift of
the resonance point.

The value of the capacitor 7 or the value
of C in the cireuit’ 5 was 400 mmfd for
obtaining the curve 13, while for obtaining
the curve 12. a capacity of 4,000 mmfd was
employed across the tuning inductance.
The lower L.C. ratio provides a higher
current through and a lewer voltage across
the tuning inductance. With a higher
value of tuning capacity, it is obvious that
for the same frequency or frequency. range
the value of the inductance 6 and the
number of turns on the winding must be
lower., However, it has been found that

., with a lower number of turns, the flux

through the core is increased appreciably
because of the fact that the flux varies as
the square of the current, and only as the
first power of the inductance.

The ratio of the reactance of the induct-

28_
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Fig. 2—"Frequency-response curve.
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Fig. 3.—An intermediate-frequency amplifier circuit using

permeability tuning.

ance 6 to its high-frequency resistance, or
the Q of the coil, is reduced with increase
in the strength of the signal applied through
the circuit 8 to the circuit 5, because of the
inercase in the permeability, and this
results in a decrease in the gain of any
amplifier stage in which the circuit is
connected, which is a desirable feature since
it reduces the gain for strong signals, and
permits increased gain automatically for
weak signals.

As will be scen from the curves of Fig. 2,
the yoltage 1 required to change the
resonant point or tuning of the circuit 5
through a relatively wide frequency range
may be varied over a relatively wide range
or a relatively narrow range, depending
upon the L.C. ratio of the tuning clements
in the circuit. This permits considerable
latitude in the design of the circuit.

In any casec, however, the range of
frequency variation and the variation of
the Q of the coil is relatively high only
when the flux density is increased fo a
relatively high value, and this is accom-
plished not only by providing an inductance
winding having a magnetite core of re-
latively low volume or cross-section where-
by the flux density is high per unit volume
of the core, but is also made possible at a
lower input voltage B, by providing the
tuned circuit with a low L.C. ratio.

In any tuned circuit, it is unnecessary to
depart from the desirable features of
magnetite core tuning to obtain a shifting
of the resonant point or a frequency
variation in the tuned civcuit, since to
obtain this characteristic, it is merely
necessary to decrease the length and
diameter of the coil and core assembly in
such a manner that the flux density per
unit of volume of the core is increased, and
for a maximum change in Jrequency with
low voltage change, a low L.C. ratio is
used in the tuncd civeuit.

LF. Amplifier Circuit

Referring now to Fig. 3, an intermediate-
frequency amplifier civenit is shown in
which a valve 15 is provided as the last
intermediate - frequeney  amplifier stage
preceding a sceond detector valve 16 in the
signal chanuel of the recciver. The detector
is of the diode rectifier type comprising a
pair of diode electrodes 17, connected to ko
secondary 18 of L. coupling transformer
19, which is connected in series -with a
coupling coil 20, and is tuned by a shunt
adjustable capacitor 21.

‘The output cirenit 22 of the IF. amplifier
valve 15 is counected -with the tuned

(Continned on next page.) -
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| primary winding 23 also provided with a

' tuned civcuits may respond to -the same

. Audio-frequency- signal output is derived
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(Continued from previous pggc.) .

shunt tuning capacitor 24, 56 that the-two

frequency, such as 460 ke/s, for example.
The secondary civeuit 18-20-21 is con-

nected at its low potential -end through a

diode output resistor 25 to the cathode 26.

from the resistor 25 through an output
lead 27, connected in the present example,
to an amplifier grid 28 in the same envelope
with the diode detector.” Audio-frequency.
signals for further amplification and utilisa-
tion are derived from the output anode 29
associated with the grid 28, through the
output circuit 30.

Tuped Input Circuit

The T.F. amplifier valve 15 is provided
with a tuned input circuit comprising a
tuning inductance 335, and a shont tuning
capacitor 36, thus forming the tuned
secondary cireuit of an LF. transformer 37,
the tuned primary of which is indicated at
38.. The secondary 35 is tuned by the
shant capacitor 36 and -also by & core 39
of magnetic material, such as magnetite,
and being of such cross-sectional area or
volume that, in response to normal signals
supplied through the channel, the voltage
across the circnit 35-36 causes the flux
density in the core to be relatively high,
thereby to decrease the permeability and
the frequency of resonance of the inpub
circuit by an amount at least sufficient to
overcome the effect on the circuit of the
input or control grid 40 of the amplifier
which is connected thereto, and through
the inductance 35 with a source of A.V.C.
potential provided by the lead 41. As is
well known, the increase in negative bias
provided in response to increased signal
strength in an A.V.C. system causes the
capacity of the tuned circuit to be decreased,
and the frequency response to be shifted
towards a higher resonant frequency. This

\

still leads in off_e:s of real

E LE CT RA D Ix bargains : radio and electrical

} BARGAIN. 100 volts 1 amp.; D.C. shunt
*"Croydon,” 151bs., 6in. x 5in..12/6 post free.
A.C. MOTORS.—Start_on full load
1/60 h.p. with pulley, Tvpe 50, 1,500
revs., 18/6. 1,25 h.p., Typc 36.G, 3.500
revs., 27/6. 1/ h.p., 2,000 revs.,
« 45/-. Squirrel -Cage 1/10 h.p.
Motors, 2,600 revs,, 35{-.
D.C. MOTORS.—140 h.p., 110
220 volts, scries, Typg K.B..

or ¢
1.750 revs., 15/-. Type C, 1/35 h.p.,

])Yg\'.-\
ballbear:

2,000 revs., 168/~ 1/12 h.p. Type C, 110

=~ or 220 v, shunt, 1,700 vevs., 30/

Tiny Moters,, 6v.. 12/6. 50 v., 14/~ 100 v.. 15/~
Eleciric Fard® 12/6. MOTOR GENS.—220 v. A.C. t0

100 v, 1 emp.,"D.C.. 60/-, Big stock.all types.
LESDIX 2-AMP, SAFETY SWITCH

A Special Design in Auto-Switches with time-lag

tripping on 2 to 3 amps. Safety thermo switch with

quick-break auto overload trip, for back of panel with

front indicating knob, compact, 4in. x 2in. x }in. deep.

Any voltage. Only 5/6'

OZONIZERS. For sweet air. For A.C. mains oper-

ation. One tube unit 10/6, or in white enamellcd wall

case with flex and plug, 12/6. Two-tube model 15/-,

\

for service on A.C. or D.C. battery or

mains. Three ranges of volts: 0-7.8

2 A 5, o ., 50,

500 m.a., in various sizes, from 2¢ in. to 8in, dia. Switch-

board Meters. 3 to Bin. dial, all ranges.

F.l. and TRUVOX P.A.

for Large

or supplied in walnut cabinet for 20/-.
TESTERS, Field A.C. or D.C. Vest 48
Pocket Tester ** Dix-Mipanta * Bakeljte iy
case, 2lin. by 3in. No projectingiid
terminals. Universal versatile highl
grade moving-iron multi-range meter|{ ik
=4
volts ; 0-160 volts ; 0-300 volts. \ )
only 19/6 Ay
3/9 MILLYAMMETERS.—New, Where the job calls
for something sirpple without calibration for tuning
or galvo for testing. Back of panel type, as illus.,
8 m.a. full scale. Great Bargain at 3/9 post free.
MILLIAMMETERS.—Moving  coil. 10
METER MOVEMENTS.—Full size, moving coil P.M.
for home-made multi-range tester. Suits 3Jin. or 4in.
dials, 8/-, post 1j-,
CLEARANCE Speakers, moving cofl, mains, cone
damaged, 2/8. With speech transformer, 3/6. Postage
on either 1/-.
Speaker Moving Coil Units
. Horns, 6 volts, 12/6.
 HIGH RESISTANCE AND RADIO PHONES. The
finest always is the adjustable Browns A Reed Phone,
Aluminium swivel headband. 4,000 ohms. 35/8. 1.500
ohms, 21/6. 120 ohms, 17/6. Cords, 1/9.
Varions Makes. Second-hand Iead-phones
in good order, 2,000 ohms and 4,000 ohms,

6/6 and 7/6. with cords. Western Electric.
2,000 chms, 4/6-

LEARNERS' MORSE PRACTICE SET. No.3'A Duplex
with Key, Buzzer and Lamp for sound and visual, line
plug on base, 7/-. -

MORSE KIT. Key on moulded base ; buzzer and

MORSE KEYS. First class at low
prices., A good small key on moulded
base is the TX pivot arm,
excellent for  learners, 3/6.
Full size. well finished key,
all brass, solid pivot bar.
adjustable tession, etec., B.2,
716. Superior Type P.F., fully
adjustable, nickel finish, 9/6.

il High Grade Type 1V, plated
fttings, polished wood base, a fine key, 10/6. Special
Key on 3-switch box for buzzer and 2 lamps. C.A.V., 6i6.

—a

BELLS, G.P.O. type trembler Ctrcular Desk Bell,
with movement in gong, 1/6. Wall Bells, trembler, 2/8.
Ditto, large size, 7/8. Slgnal Bells, large metal, 12-volt
single stroke Bells. 10/-.

ALARM BELLS, Small and Jarge, Battery or mains
D.C. or A.C.. 10in. gong. Domestic Bells oud Fire Bells,
cheap. Please state wants. Single Bell Wire, 1/8
per 100 yds. .

EDISON DIGH CAPACITY STEEL CELLS at half
price for stand-by lghting. 120 a.h. to 300 ah.. 30/
Malkers' Price is £5. Ask for leafiet. FULL VTAR-
TICULARS gladly given as {far as we are able to A R.P.
ENQUIRIES.

ACCUMULATORS, for stand-by H.T. at @d. per volt.
3 amyp. hours, in 24 volt unit crates, glass cells, 12/~ each,
Can be parallel charged off 12 volts,

230/230 VOLTS MAINS CONVERSION UNITS. For
operating D.C. r A.C. mains, screened and filtered,
120 watts output, £2 10s.

ROTARY CONVERTERS for radio, all sizes. large and
small, single-phasc and 3-phase, Special  Crypto
Constant Potential Charger, coupled to S.P. motor
with D.C. output of 8 volts 50 am{)s. and 100 volis 1 amp.
Fine set, worth £50, with switchboard, salo £30.

2 PETROY. FLECYRIC SETS
for Ligbting sand Charging
DIRECT COUPLED,
water-cooled  l-cyl.
Engine, magneto ignition.
bedplate with dynamo. i K.w.
500 watts, 1 h.p. 5070 volts,
10 amps. D.C. Dvnamo magneto
ignition, fuel and oil tank,
£17/10/-.
and 2 h.p. air-cooled engines on bed
for direct drive, and £10. .
BARGAIN CINE PROJECTORK. —Powers No. G,
35 mm. Dallmever lens and condens«r, motor drive, on
stand with lantern and arc. £7. worth double. Sound
head with head Amplifier and spool box for talkies, $8.
15-DAY TIME SWITCHES.—Venner 1 amp.. 5 amps.,
100 amps., 200 nm{:s‘ From 17/6.
THERVMOMETERS.—Panel 2{in. dial. 57t. ether tube,
for distant indicating reading 0 to 100 deg. Cent.. 7.8,
Cambridge, 10/6. FOURNIER THERMOMETERS by
Cambridge Instrument Co. 4in. dial, 10-110 deg. Cent.
Fitted adjustable electric contacts, 45/~
FUSES.—Glass tube, 1 amp., 6d. With clips and baze,8d,
A 2 m.a TABLE RELAY for radic work. Compact
vertical type. encloged. Screened 3,000 ohm colls,
Platinum contacts. Single pole change-over. i amp.
contacts. . Wood bage. Metal case. Bize Z}n. 8
diam,, 34in. high. . briee only 8f=
The G.P.O. glass top B. Relays are jarger. twice_the
size and have massive platinum contacts. are 154
Some chipped. 10/~ A few without contactg. b-
8d. postage.

5/_ PARCEL of 10 1bs. of servicing components :
resistances, tubulars, micas. variables, wire,
sleeving, vol. controls, coils, magnets, chokes. switches,
mouldings, terminals,-etc., post free ; 10 lbs., &/-
VARIABLE CONDENSERS, —.0005 mfd. Tekade, 1/8 ;
00075 Polar Compax. 1/- ; S/W. Formo, 2/~ J.B. Midget,
0001, 1/6 ; 2-gang variable, .0005, 26 ; 3-gang. 3.
SPECIAL CLEARANCE.—Parcels of experimental
oddments, colls. magnets, wire, chokes, condensers.
mikes, switches, terminals, ete. Post free, 10ib., 66,
Very useful Bargain.
Over 1.000 other Bargains in eur enlarged illustrated List "N.”
Stamped envelope, please.

ELECTRADIX RADIOS

218, UPPER THAMES STREET, LONDON, ECA
Telephone : Central 4611

A few unused 1 h.g&
[

tendency is overcome by the present
arrangement. .
55
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Fig. 4—The improvement in A.V.C. character-
istics is shown by these two curves.

To take advantage of the variable- per-
meability in response. to variations in
signal strength to vary the tuning of a
resonant circuit having inductance ferro-
magnetic core tuning means, a tuned
circuit 45, comprising & tuning inductance
46 and a shunt capacitor 47, is associated
with the coupling winding 20 in such a
manner that, as indicated.in the drawing,
the latter winding is coupled to the tuning
inductance electro-magnetically for the
transfer. of energy to the circuit 45. The
windings 20 and 46 are . associated or
coupled in much the same wmanner ds
indicated in Fig, 1 at 9 and 6, respectively,
cn & magnetite core 48 of low volume or
cross-section to permit saturation or rela-
tively high flux density at normal signal
levels, thereby to change the permeability
of the core, and the tuning of the circuit 45,
the - frequency being decreased with  in-
increased signal strengtil. - -

As described above, the increase in per-
meability causes an increase in inductance
of the windings 46, and tunes the circuit
to a lower frequency, and to increase this
effect, the magnetic circuit is preferably
closed, as in the arrangement of Fig. 1,
and, furthermore, the ratio of the in-
ductance 46 to the capacity at 47, that
is, the L.C. ratio, is made low. This
provides a relatively high current and low
inductance in the winding 46 for a given
frequency.

With an intermediate-frequency eircuit
tuned to 460 ke/s, the circuit 45 may be
tuned to 480 ke/s, for example, with weak
signal input. As the applied signal strength
is increased, the 480 ke/s circuit 45 will,
shift in resonant frequency to a lower
frequency, approaching the intermediate
frequency 460 ke/s as a limit, thus increas-
ing the coupling to the secondary 18, and.
causing the output voltage from the tuned
circuit 45 to increase at a higher rate than
the signal.

A signal rectifier of the diode type indi-
cated at 50 having a diode output resistor
51 may be” connected across the tuned
circuit 45 to provide controlling potentials
for the A.V.C. circuit 41, the connection
being made through a suitable. filter com-
prising a series resistor 52, ‘and a shunt
filter capacitor 53. Thig causes a better

A.V.C. characteristic than is normally pro-
vided, as indicated in the curves of Fig. 4,
in which the curve 55 is n response curve
for a normal A.V.C. conncction, whereas
the curve 56 represents the A.V.C. control
characteristic of the circuit of Fig. 3,
clearly showing that the A.V.C, character-
istic is much flatter in the present system.

This system was developed in the
laboratories of The Radio Corporation of
America.

P

WIRELESS TRANSMISSION
FOR AMATEURS

Edited by F. J. CAMM

Explaining how to Learn the
Motse Code: Applying for a
Licence : Building and Operat-
ing a Transmitter. Tllustrated
by Many Practical Diagrams.

Price 3/6 or 4,- by post

From George Newnes, Ltd. (Book
Dept.), Tower House, Southampton
Street, Strand, W.C.2.
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Replies to Queries

American Valve Details
‘““I am using a receiver which employs
valves of the American types having
6.3 volt heaters. ¥ have now been given a
new valve marked 6N7, but as 1 am
without any information concerning its
characteristics, I am at a loss to know how
to use it and whether I can embody it in
my present set. Could you oblige by giving
me the chief details ? *’—F. B..(Brighton).
E cannot say whether you can use it
in your receiver, as we are without
any information of the circuit, therefore
we hope that the details given below will
enable you to determine this for yourself.
According to the R.C.A. Mantual, the 6N7
is a Class B twin triode. It is of the
all-metal type and consists of two high mu
triodes designed for Class B operation,
contained in onc casing. The triode units
have separate external connections for all
electrodes except the heaters and cathodes.
Heater voltage is 6.3 volts at .8 amps.
Maximum anode voltages 300 volts. Peak
anode current, 125 mAs. Average anode
dissipation, 10 watts. Typical operating
conditions would be 250 volts per anode,
Zero grid-voltage, anode to anode load of
8,000 ohms and a power output of approx-
1mately 8 watts. It is fitted with an octal
base, the connections being 2 and 7 heaters ;
8, cathode ; 4, grid No. 2; 5, grid No. 1;
3, anode No. 2; and 6, anode No. 1.
Pin No. 1 is blank.

Argon Charger
‘“I have been using this very efficient
L.T. charger ever since you published its
constructional details. Wishing to secure
a spare rectifying valve, I found that the
one specified is now no longer obtainable.
Can you suggest an alternative whieh will
not necessitate any modification of the
wiring or assembly ? *>—T. P. (Chester).
S the original valve is no longer being
produced by the makers, it will be
quite in order to use onc made by Messrs.
Philips, the type number being 1038.
The price, before the Purchase Tax came
Into foree, was 14s. 6d. The address of
the firm is, Messrs. Philips Lamps, Ltd.,
Century House, Shaftesbury Avenue,
London, W.C.2.

Meter Range
‘I have become interested in making a
multi-range test meter, but I notice that
most of the designs use a meter having a
scale range of 0-1 mA., and as I am unable
to obtain one of these, I want to know if I
can use a meter I have which has a maxi-
mum range of 0-1 amp. As resistances
are used to increase the readings of the
0-1 mA. meter, cannot they be used in
some other way to reduce the scale values
of my meter ? ”—T. R. T. (Wimbledon).
THE scale reading of a meter can be
increased, when it is used for
Imeasuring current, by connecting suitable
resistances in parallel with it, and such
resistances are known as shunts. When
mcasuring voltages, however, resistances
have to be connected in series, and in both

cases the value of the resistances required
depends on the number of times the original
maximum scale reading is 1o be increased
and the internal resistance of the meter.
It is not possible to reverse the procedure ;
if one wishes to make, say, an 0-1 ammeter
read lower values, then it becomes necessary

__ Februery, 1941

to modify the windings of the meter, and
this is a process calling for great skill, and
Is usually considered to be well beyond the
capabilities of the average amateur.

Starting in Business

‘“ Being over military age and having a
fairly sound knowlédge of radlio, including
building and servicing receivers and ampli-
fiers, etc., I am thinking about starting a
small servieing -business, as I understand
that there is quite good scope in my area,
but I am not too sure about the necessary
procedure to adopt to obtain proper recog-
nition by the various trade firms. Will
it be necessary to.have business premises,
such as a shop, or will an office-cum-
workshop suffice ? *>—A. E. C. (Leicester).
IT is very difficult to advise anyone about

starting a business of their own, as so
much depends on personal qualifications,
finance, and the conditions prevailing in
the particular district concerned. At the

U-().(D-()-()-ﬂ.()-ﬁ-ﬂ.().(_ﬂ.m
RULES
We wish to draw the reader’s attention to the
fact that the Queries Service is intended only
for the solution of problems or difficulties
arising from the construction of receivers
described in pur pages, from articles appearing
in our pages, or on general wireless matters,
Weregret that we cannot, for obvious reasons—

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

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

(3) Suggest alterations ‘or modifications to
commercial receivers.

(4) Answer queries over the telephone.

(5) Grant interviews to querists.

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

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

Send your queries to {he Editor, PRACTICAL WIRELESS,

George Newnes, Ltd., Tower House, Southampton Street,

Strand, London, W.C.2. The Coupon must be .enclosed
= with every query.
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present time there is a shortage of skilled
service engineers, and it would seem that
now is the opportunity for anyone to enter
this sphere of the radio industry, provided
that they have a sound practical and
theorctical  knowledge and are familiar
with modern commercial receivers. To
make a success of a servicing business, it
is essential for all work to be carried out
quickly, efficiently and lin a thorough
manner, giving attention to all details.
To obtain trade -recognition, it will be
necessary to occupy prenises (shop, oftice,
or workshop) on which must be dis-
played the name you adopt for trade
purposes. The usual forms of business
stationery should be used and it might be
good policy to undertake a certain amount
of local advertising. Advise the trade,
through the trade papers, of vour opening
and the type of business you intend opera-
ting. Contact should also be made with
the firms whose products you are likely
to handle.

Accumulator Charging

““1 reeently secured an L.T. charger
having an output of 2 amps., and 1 have
been using it to charge my two 2-volt
aceumulators 1 use for my radio. I find
that violent gassing takes place and that
sediment is collecting in the bottom of the

case. Is the gassing in order and should
the sediment be present, or am I doing
something wrong in the charging?"'—
L. T., (Catford).
B would have liked more details
about the charger and the number
of hours you put the cells on charge ;
from the brief details provided, it would
appear that you are over-charging. This
can be as harmful as under-charging,
therefore you must adjust the chargine
rate or the number of hours cach cell is
connected to the charger to suit the accumu-
lator. Details of the correct charging
current is usually given on the accumulator,
and it is best to keep within the specified
limits. The actual capacity of the cell,
the number of hours it is in use and the
total current taken from it will affect
the re-charging. For cxample, if it has a
capacity of 20 amp.-hours and your
receiver consumes 0.4 amp, (say, 0.5 or
4 an amp.), then it will last, approximately,
40 hours on one charge, Similarly, re-
charging at the 2 amp. rate, the ccll should
become fully charged after 10 hours.
Excessive gassing is bad for the plates.
It is Dbetter to give a long, low charge
than a short onc at a higher rate.

Crystal Set Selectivity
““1 am using a crystal set for headphone
work and whilst I am more than satisfied
with the strength and quality of its repro-
duction, its lack -of selectivity allows very
annoying interference to be experienced.
Is it possible, without using valves, to make
the circuit more selective and not lose
any of its power ? >—H. N. A. (Wembley).
IF you are preparved to experiment with
simple coil making, we would suggest
that you wind a coil on a 3in. former,
according to the following instructions.
For the coil former sclect a piece of dry
cardboard tube, 6in. in length, having the
diameter mentioned above. On this wind
60 turns of 20 S.W.G. tinned copper wire,
spacing each turn the thickness of the wire.
Connect one end (which we will call the

" top) to the fixed vanes of the tuning

condenser.  From the side of the crystal
detector usually connected to the con-
denser, bring a flexible wire to the frec end
of which is fastened a crocodile clip. The
carth terminal, the moving vanes of the
tuning condenscr, and the earth side of
the headphones should also be connected
to another similar length of flex complete
with clip. A third clip must then be
connected 1o the aerial terminal. To
operate, clip the crystal connection to the
5th turn on the coil from the top. The
aerial to the 15th and the earth circuit
to the bottom of the coil. Tune in the
normal manner and then experiment by
varying the positions of the tapping clips.
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REPLIES iN BRIEF

The following replies to queries are gicen in
abbreviuled form either becuuse of non-complinnce
with our 1ules, or because the point ratsed {s nol
of general interest.

SO ) ) -
(e )

o e et e o e e

H. Y. (Bolton). Apply current and vollage tests to
cach valve stage. We suspect high  voltages or
incorrect grid-bias. Are all thoe de-coupling condensers
in order ? . .

F. B, (Newbury). We Lave not published a Lilue-
print. design of n recejver having the speeification
vou give. Our nearest is the P.B3.4 (A.C. Modeby,
Liceprint number PV 05, ’

L. R. (Batham). 'FThe PRACTICAT \WIRELESS Service
Manual, price 6s, 6d., post free,-will help you in yvour
work. 1t gives a great deal of information about the
points you meuntion, :

. ‘().().:)..4).()-“-”-0-4)-4)-()-(7.('!
i The coupon on page 168 must be !
attached to-every query i
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OUTPUT WATTAGE.

STIMATING the actual output of a

power or pentode valve, especially when
one attempts to do so by ear, is a matter
dwhich so often produces very inaccurate
figures. Quite a pumber of constructors
confuse the anode dissipation of a valve
‘with its A.C. output.  The first is obtained
by multiplying the anode current by the
anode high-tension voltage, i.e., direct-
current wattage, but it must be appreciated
that the figure thus obtained does not
denote the wattage of the output so far as
the loudspeaker and the signal is concerned.
The efficiency of a valve is low, and it is
“quite feasible to assume that, say, only
1925 to 30 per cent. of the anode dissipation
| wattage can be considered as being the
amount delivered to the speaker. For
lexample, supposing a power valve of the
battery-operated type has an anode current
of 10 mA’s at a certain grid-bias. This
current will bé flowing the whole time the
valve is in operation, and in view of its

the speaker. A signal, however, on being
, applied to the grid, varies the grid potential
above and below its standing value supplied
by the G.B. battery. This effect, in turn,
3‘causes similar variations above and below
§ the 10 mA’s anode current, and ib is these
“yvariations which cause the loudspeaker to
operate in sympathy with the signal.
| One has to be -very experienced to
! cstimate A.C. wattage output by ear. For
| instance, supposing the output from an
{amplifier was reduced or increased until
'the average person estimated that it was
half or double as loud as the original, it
would be found, and this fact has been
| proved by extensive tests, that the actual
! ratios of the power (the original to the

! D.C. nature, will not produce variations in -

T

new) were in the neighbouﬂiood of 6.3: 1
or, in other words, an output of one watt

“would only sound half'as loud.zs one rated

at 8.3 watts, It is very -difficult for a

normal person to distinguish.a varigtion

in output of 50 per cent., but, as-strange as
this may seem, it is an actual faet, and only
goes to prove how careful one has to be

- when attempting to judge the output by

sound alone.

'PERSONAL PARAGRAPHS

G. A. Marrioit, manager of the Osram
valve department of the G.E.C., has been
elected-as the new chairman of the British
Radio Valve Manufacturers’ Association.

Two brothers, -E. G. Baker and H. C.
Baker, who have served the G.E.C. for a
period, between them, of 104 years, have
just- retired. The former has been asso-
ciated with the wires and cables depart-
ment, and the latter with the order
department, both at Magnet House.

Wright and Weaire, Ltd.,reccntly attained
their majority, the firm  having been

| engaged in the radio industry for 21 years.

Both J. & Wright and T. G. Weaire have
been associated in the business during the
whole of this period.

We regret to record the death, early in
December, of Mr. Charles Oliver, founder of
the firm bearing his name, at Woolwich,
and one of the pioneers of the electrical
industry.

Tt is now some forty-three years since Mr.
Oliver started a small factory under the
name of Oliver and Company to manu-
facture arc lamps. He waslater joined by the
late Mr. W. M. D. Pell, son of Mr. Pell, of

Brockie-Pell fame, and Mr. Oliver then.

designed and produced in 1914 the longest
burning magazine-frame arc lamp then

167 _

known, and these lamps, installed in the

City of London aslongago as 1914, are still

inservice. -

. Among the ‘designs and developments he

fostered, his system of distant control of;
switchgear by mains ripples, the initiation-
and development of the Varley Magnet Coil-
winding Company, new one of the largest in
the country for this work, and the manu-

facture of Varley Wireless Sets and compo-

nents well-known for-their quality, stand out-
as pre-eminent. Inrecent ycars, the develop-
ment of the Varley- Dry Accumulator, and
storage battery with no free acid, occupied
much of his time, and now appears to hold
excellent future prospects.

His close personal linking of technical
and managerial problems in the business
have, during his lifetime, resulted in the
steady expansion of the original factory,
until now, Oliver Pell-Control Limited and its-
subsidiaries, employing some nine hundred
men and women, will remain a monument
to one of the old pioneers. 5 8 =

A FINE BOOK FOR THE
BEGINNERI! _
"EVERYMAN’S
WIRELESS
BOOK -
By F. J. CAMM

5[. or 56 by post from George Newnes,
Ltd., Tower'House, Southampton Street,
Strand, London, W.C.2.
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|| Keep that happy | |
expression
N V .

J spare time.,

TRAINED
URGENTLY NEEDED

NEVER before has there been such an .urgent demand
X for trained radio men.
- for you; or you can earn good money in your

Are you liable for military service?

There’s a job waiting

The R.A.F.

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

Z &

MILD. PLAIN OR CORK. TiPs.
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NAVY CUT CIGARETTES. ' MEDIUM OR
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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 cin study at home in your spare time and become
a qualified Radio Engineer. Even if you know nothing
about radio, we can train you. i
Hundreds of our students who had no previous 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 recommended
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 inter-
fering with your ordinary occupation. Do not delay,
but post coupon now for full details cf our Coufses.
We have moved from Léndon and Ealing ; -our new address

T. & C. RADIO COLLEGE

29, Market Place, READING.
Y NV "
(post in unsealed envelope, }d. stamp)

1 Please send me free details of your Home-Study Radio Courses,

i
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CIassiﬁ]dvertisements

ADVERTISEMENTS arc accepted for these columns
at the rate of 2d. per word (minimum charge 2/-
cach paragraph).  Alladvertisements must L& prepaid .
EACH paragraph ‘will commence with the first word
printed in Dold face capitals. Additional words in
bold face capitals are charged at 4d. per word.

ALL communications shauld
Advertisement: Manager, ** Practical Wireless.” Tower
House, Southampton Street, London, W.C.2,

CABINETS

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

for reply. Inspection juvited.
H. L. SMITH AND €O, LTD, 230, Edgware Road,
W.2. Tel.: Pad. 5801,

LITERATURE

AMATEUR Radio Handbook—Second Edition, now
on sale, 828 pages, pricc 4s. 2d.—Radio Society of
Great Britain, 16, Ashridge Gardens, London, N.13.

FIRST REdition. Revolutionary Detection tl}t‘ory;
circuits; practical experiments.” World-wide circuia-
tion. 23. post free.—D'Arcy Ford, Gandy Street,
Lixeter.

LOUDSPEAKER REPAIRS

LOUDSPEAKER repairs, Bfitish, American, any
make, 24-hour service, moderate prices.—Sinclair
Speakers, Tulteney Terrace, Copenhagen Strect,
London, N.1.

MORSE EQUIPMENT

FULL range of Transmitting Keys, practice sets and
other equipment for Morse traiving.—Webll's Radio,
14, Soho Street, Loudon, W.1. "Lhone : GERrard 2034,

MORSE TRAINING

FREE. “Buok of Facts” tells von ali about The
Candler System of Code training. Courses for Begin-
ners and  Operators.—Write : Candler Systemn  Co.
(LO), 121, Kingsway, Londen, W.C.2.

NEW LOUDSPEAKERS

3,000 Speakers, P.AM. and cnergised din. to 14in, in-
cluding teveral  Lipoch  18in.—Sinclair  Speakers,
Pulteney Terrace, Copenhagen Street, London, N.1.

PATENTS

THE owner of British Patent No. 469,493, relatinge to
“Improvements in or relating to Phonographs " i<
desirous of entering into negotiations with one or more
firms in Great Britain for the purpose of exploiting the
invention either by the sale of the Patent Rights or Ly
the grant of Licences on reasonable terms. Interested
parties who desire further particulars shonid apply to
Albert L. Mond and Thiemann, of 14 to 18, Holborn,
London, ILC.1.

RADIO CHASSIS

ARMSTRONG €O. regret owing {o the wreat difli-
culfy in obtaining materials and skitled labour they
have reluctantly Leen compelled to cancel many
orders for varjous Armstrong chassis. A small number
of the latest BEXT43 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
Jocateany station heard. Size 40” by 30” 2 colour heavy
Art Paper, 4/6, post 64, Limited supply on Linen, 10/65
post Gd, WEBB'S Radio Globe—superh 127 full-
colour model. Radio prefixes, zones, ete, Heavy oxy-
dised mount. Tost Paid. 27/6.—Webl's Radio, 14,
Scho Street, London, W.1. 'Phone: Gerrard 2089,

CHALLENGER RADIO CORPORATION
announce their New Wartime Policy,
“ Qne Super-Efficient Receiver a Year.”
Send 2id. stamp for handsomely ill ustrated
brochure on this model.  Also still available,
-valves at competitive prices, and P.A. Speakers.
Challenger Radio Corporation, 31, Craven
Terrace, London, W.2.

Le addressed to the
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Miles in front ¢

A Candler trained oper-
ator now serving in the
R.AF. says :=~

“. 1.1 should like to thank both yourself
and the company for the great start which
| obtained through taking your Junior Code
Course.  The experience which | gained
from that, has kept me ‘miles in front’ of
others who relied on obsolete means of
learning code.” \ .

CANDLER cODE COURSE

There are Candler Code Courses for
beginners and also for those who desire
to increase their v-.p.m. speeds.

There's no royal road to learning—but there IS a quick
sure way to genuine CODE skill. Thousands of Candler
Trained Operators, ingluding many in the Services, have
proved the value of this truly remarkable system of
Code instruction,

In the * BOOK OF FACTS,”” which will be sent FREE on
request, full inforniation is given concerning the subjects
covered by all Candler Courses.

Terms : cash or monthly fayments.

COUPON-=======m————mm

1 Please send me a Free Copy of Candler *‘ Book of |
Facts."’

} NAME oo oo |
&

[ OADDRESS ... i i I

| |

g Post in Id. unsealed envelope to London Manager. I

) CANDLER SYSTEM CO.
!, (5.L.O ), 2], Kingsway, London, W.C.2,
[ Candier System Co., Asheville, North Carolina, U.S.A_

241

2 RANGE
UNIVERSAL METER

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

e set testing
functions of this
precision instru-
ment covers all
ranges-essential for

carrying out ace
curate electrical
measurements for |

Radio and General
test work.

Model 90. PRICE

£9.9.0

(N> purchase tax
. payable)

Complete with leads, § y
test prods and com- [ ur
prehensive book of v . 7
operatinginstructions. f
Dclivery at  present {8 DX oo,
ex-stock, - R E
STUDY THESE FEATURES /
METER. 4}” square type Taylor moving coil meter,
Sensitivity of 900 microamps. SCALES. The large
dial has 3 clearly engraved scales for measurements of
Resistance, A.C. and D.C. volts, A.C. volts and amps.
RANGES. The 32 ranges include —(7) D.C. Volis
0-0.25 up to 1,000. (6) Output Volts 0-2.5 up to 1,000.
(6) A.C. Yolts 0-2.5 up to 1,000. (5) D.C. Current
0-1 mA, up to 2.5 amps. (4) Ohms from | to o}

o Nailis

megohms. (4) A.C. Current O-1 mA. up to 2.5 amps.
SOCKETS. There are 4 on the front panel,
‘Common,”  ““Test,” “1,000v* and ** Qutput.””

ACCURACY. A high degree of accuracy is assured, as
everyinstrumentis carefullychecked againstour standard,
MODEL 95. |7 Range D.C, Meter, £7 =17 - G
T chnical brochiurcs free on reguest.
BRITISH MADE. GUARANTEED 6 MONTHS.

Electrical Instfuments iLtd.
419-422, Montrose Avenus,

- SLOUGH, Bucks.
Telephonz : SLOUGH 20051

15/

READERS” BARGAINS s

TRANSFORMERS, Valves, Speakers, (‘mulvﬁsars,
ete. Allin good condition. Many as new. Stamp {or
list.—Chadwick, 50, Woodstock Road, Manchester, 16,

EXCHANGE Mains Speaker, Four Mains
Mains Transformer, Dual Range Coil,
or Guitar—A.
Somnerset.

Valves,
for Mandotin
Stevens, 10, Iiverett Close, Wells,

RECEIVERS AND COMPONENTS

SOUTHERN Radio’s Baraains.

ALL Guaranteed. Postage Exira,

5/ Parce! of useful Components, enmprising Con-
densers, Resistances, Volume Controls, Wire, Circuits,
cte. Value 25/~ 5/- per parcel.

Service Man’s Component IKit. Electrolytic
Condensers, Volume Controls, Resistances, Tubular,
Miea, Paper Condensers, Valve Holders, ete. 190
articles contained in strong carrying case, 9" x 77 x v,
15/- the Kit,

5/- 100 Wirc-cnd Resistances,
3 and 1 watt, 5/- per 100.
ORMOND Loud-speaker Units, 2/6.
5/G; Westectors I'ype W2 2/6; Crystal Detectora
2] Crystals, 6d.; 1.0 Microphones on Staid,
for uso with any receiver, 5/-; Telsen W349 JIron.
core Midget D.R. Coils, 5/6; Morse Tapping Keys,
3/~ Buzzers, 1j6,

2/- Tool or Instrument Carrving cases, ex (overa-
ment Stock. Wood 97 x 77 X 77, 2/

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

v

assorted capacities,

Crystal Sets,

~

THE OLD FIRM still going strong,

LONDON’S CENTRAL RADIO STORES,
23, Lisle St., W.C.2. *Phone : Ger. 2060,

MAINS dropping resistors,
230-245v., 4/- each.
MAINS  Transformers. 200-250v,
Gv. 3 amp., 5v. 2 amp., 96,
EX-G.P.0. Gulvanomecters by Sulivan, ete,
condition, 8/6 each.

PLESSZY Motor-driven 2-gang 0005 condenser assein-
DIy with press-button control. New and perieet, 25/-,
CHROME-PLATED, super quality double button,
carbon wicrophiones, with transformer, 32/¢.
SPARTAN 5-valve Press Dutton Radio. No mantal
tuning. 7 statious on press button. Walnut cubinet,
provizsion for pick-up and extension speaker, 4 watts
output with negative feed back, Multi-stage Superhet
with AV.C for ALC. mains only, guaranteed reception,
Price £4/5/0, carriage paid. )

CRYSTAL SETS, Pcrmancnt Detector, suitable for
ARLPL shellers, few only, 7/u, post free, - Oldhamns
ex-police used wuspillable 2-voit 7 amp, Accumulators,
suitable for lamps . portabies, cte., 2/-.

B.l. CONDENSERS, 4 mfil.. 430 v. working, regin oil
fitled, 3/- post free. .25 mifd.
cach: .1 fd. ditte, 2/3, .
MGRSE kevs, 2/11 cach. Microphone 80/1 Trats-
formers, 1/0 each.

BALL-BEARING Bakclite Turntables, Gin. -diameter,
suitable for all purposes, 2/9 cach. Universal Output
Transformers for Push-Pull Class B. Pentode, ete.,
4,’&)](’:1(-11. High-note Morse Buzzers, 43-6 volts, 2/6
each.

PERMANENT Crystal Detectors, complete with
Bracket and Serews, 2/- cach. New Mains Knergised
Speakers, best makes, 8in., 8/9 cach. Hand Telephone
Sets, 6/6. with cord, 7/-. " Dial Communication Tele-
phones with hand set, 18/6 each. Step-up Transformers,
230-100 volts, or vice versa, 30-40 watts, 5/-.
POSITRON Dry Electrolytic Condensers, 848 mfd.
500 volt working i-lead, 2/9 each. All goods post free,
LONDOUR CENTRAL RADIO, 23, Lisle Street, London,
W.C.2. Gerrard 2969,

.2 amp,, tapped 200-215-
prim,  325-0-325,

Good

SURPLUS Compounents for sale.
foriners, Mainsg and LY., etc.
sStamp, for lst—DPediey,
Stuffs.

Condensers, Trans-
. Ideal for beginner.
17, Vicarage Road, Coseley,

VAUXHALL. Rola 8” P. M, speakers, with transformer,

149, Electrolytice condensers, 8 mfd., 500Ov., 23
8+8 wld. 500v, 3/6, 3-gang bandpass-H.F. iron-
cored tuning coils, 19/6.—Vauxhall Utilities, 1634,
Strand. London, W.(.2. Postage extra under /-,
1d. stamp for list. . ,

5 P RO C) D) G { D) G} - - |-} | R} A} -1,
FREE ADVICE BUREAU

- COUPON -

This coupon is available until February Ist, 1941, ‘
and munst accompany ali Queries and Mints. ’
PRACTICAL WIRELESS, February. 1041, 3
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' 1,500 r.p.w., 90/~ 50/75 volt 15 amp., 1,750 r.p.m,,

\ voits 3 KVA. output, 120 volt primary, £12/10/-,
carriage forward.
© A.C. ELESTRIC RIGHT Check  Meters, -suitable

February, 1941
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RECEIVERS AND COMPONENTS

GALf’le; ELECTRICAL STORES
75, Lec High Road, Lewisham, Lendom, S.E.13.

P.c. MOTOR BLOWERS, 2-in. inlet and outled
Aluminium body,. laminatcd field, ideal for. dug-oub
ventilation. 100 volti,.28/-. 3

CRYPTO SHUNT WQUND DYNAMOQ, 12/18 volts, §/10
amps., 2,200 r.p.oi, in new condition, 37/6, carriage
forward.

HIGH-VOLTAGE TRANSFORMERS, useful for all
test work, or television. Input 200/240 volts, cutput
5,000 and 7,000 volts, 6/6 each, post 1/-.
VOLTAGE CHANGING TRANSFORMERS - (Auto
Woud), 100/110 to 206/240 volts or vice versa. Guar-
anteed 12 months ; 500 watts, 32/6 ; 1,000 watts, 60/~
DYNAMOS, for charging or lighting, etc., all shunt
wound and fully guaranteed. 100 volt 10 amp., 4-pole,

4-pole, 90/~ ; 25 voit & amp., 1,750 r.p.m., 2-pole, ball-
bearing, 37/6 ; 50/75 volt 25 amp., 4-pole, 1,600 r.p.m.,
110/-. G

HIGH VOLTAGE CONDENSERS. Infd. at 4,000 vol.
working, 5/6 each, carriago paid.

REGULATORS, STARTERS AND LARGE DIM-
MER RESISTANCES. Stud Switeh-arm type. Please
slate requirements, 3
SWITCHBOARD VOLT AWD AMPMETERS MOV-
ING COIL AND MOVING IRON. All first-class makers.
Please state reguirements.

“ GRYPTO ' SHUNT WOUND BYNAMO, 30 volts 10
amps., 1,900 r.p.m., in good cowdlition, 65/, currias
torward.

D.C. ELECTRIC LIGHT GHEGK METERS, 200/250
volts 5 and 10 mmps., 4/6 euch, post J/- (in new con-
dlition).

X-RAY TRAMSFORMERS by Watson & Philips. In-
put 200/250 volts, 50 ey., 1 ph., output 40,000 volts
2 VA, 27/10/-, carriage forward. Another, 70.000

for sublettinng. workshop, garage or any purpose where
a separate check is required. for A.C. mains only,
260/250 volt, 50 cyele, single phase, in good condition
and eleetrically cuaranteed ; Samip.type, 6/-; 10amp.
type, 7/-; carringe 1/- on any size.

DUGOUT LAMPS, EX R.A.F., as new, zolidl brass
construction ; any size bulb.can be used; wall type,
3]- cach, post Gd.: ditto, wing type, 2/6, nost Gd.
BUGOSYT LAMPS EX R.AF., as new, porthole type;
solid brass construction, G-in. dia:, 3 colour glass doine;
white, red, or green, complete with bwlb. _Any size
bulb ean be used. “Price 5/-, post 6d.
MANGIN LENSES, convex. 4liu. diam., §/-.
EX R.A.F. AUTOMATIC CHARGING CUTQUTS
AND VOLTAGE REQULATORS, for 12 ta 20 volt
up to 20 aup. circuit {new) and complete in metal case,
3/6 each. post Gd.

EX R.A.F. GLASS ACCUMULATOR TANKS, 5 x5xSin,,
new and unused; 36 cach, post 1/~

EX RA.F. SWITCH -PANEL, with case (new), fitted
6 small knife switches, leads, cords and cleats, complete
in wooll case, 26 eacl. post 6d.

EX R.A.F. NEW NECO HMOTOR BLOWER, 100-volt
niotor, shunt wound 1,800 r.p.m., ball-bearing, fitted to
Cyeclone fan, 4%in, inlet, 5in. outlet, massive alaminium
casing 11in. dia,,new and unused, 55/- each, carriage

4f-.

1 KW. TRANSFORWMER, 100 volt, 100 cycles inpnt,
output 10,000_v., centre tapped, 30/~ carriage forward.
AR COMPRESSOR-—out of large ‘' luggie™; twin
cylinder, approx. 2}in. Bore, complete with heavy
baseplate, radiator and storage ; in first class mech-
anical conditiow; suitable for- high pressure. Price
£4/19/-, carriage forward.

[}

COULPHONE Raslio, New Longton, Preston. Prompt
personal attention, . Only Brand New goods supplied,
Pupgsram valves. Guaranteed American valves, 5/9.
Octal, 6/9. Airmaster 8-valve, 4 wavebaud chassis and
speaker, 10 gns. Latest Goodinans 8” P.M. speaker,

Universal transformer, 16/6. Iirie and Dubilier 1 watt |
resistors. Al standard values, 4/3 dozen. 8 nfd.

block condensers, 2/6. 8x8 mfd., 4/3. Rola G12,
2,500 ohms with transformer, 57/6. 8” energised 2,000
olin, with transformer, 13/6. Stamp for 1941 list.

BANKRUPT Burgains, GENUINE OFTFER.
new 1939-40 wodels, makers’ sealed cartons, {ully
guaranteed, at 25 per cent. to 40 per cent. off present
prices; also portable midgets. Send 11d. stamp lists.

Brand

Radio Bargains. Dept. P.W,, 261-3, Lichfield Koad,

Aston, Birmingham, |

|RADIC CLEARANCE, Ltd.

! ALL-WAVE superhet chassis, B-valve AC.
Tatest Mullurd Valves, TH.4.3., V.P.4B,
1.D.D.4, Fen A4, LW, 4/360v. Ranges: short-
wave, 16-48 mebres; medim-wave, 200-560
mefres; long-wave 800-2,200 metves, Size of
chinssis, 14401, long, 7&in. deep. Meight overall
8kin. Conlrols: Tuning ab silde, volume on/folt
at side, wavechanga. provision for pick-up.
Complete with valves, 84/T/6 each.

SPECHAL OFFER. Ready in.7 days, 200 only 5-
valve A.€./D.C. sets, 3 wave-bauds. Complete
in attractive Cabinet, size- Xin. x 8in, X 6im,
ready to plug in. List price, £8 8. Our price,
£4/18/6 eacl. ;

2V, OUTPUT PENTODE VALVES,
unboxed, 2/11 each.

LISSEN 2v. hattery pentodes.
minals. P.T.2.A, /11 each.

"LISSER rectifier valve U630, 2/11 cach.
LOW-LOSS ‘Ceramic valve holders. Lissen
11i-Q Baseboard and chassis 7-pin 1/- each.
MANSBRIDGE type coudensers, Lissen Hi-Q,
250 D.C. working. Moulded cast with feet.
1 mfid. 64d. cach.

LOW-LOSS short-wave variable
Ceramic insulation. Brass vaues. Lissen Hi-Q.
Minimum capacity, 5 wicrofarads. Two types.

PBoxed, with knobs. 160 nunfd. List 7/ ench.
Our price, 3/~ each. 20 mmfd. List 5/6 each.
Qur price; 2/6 each.

ROTARY COIL UNITS, Tissen Hi-Q. 4-band

from 4.8-91 metres. Can be selected Dy turn ol
kuob. With eireuit. Boxed. List 15/6. Our
price. 6/11 each.

- PUSM-PULL switches. Lissen 2-point, 4d. cach.
3-point "64. eacl.

YAXLEY type switches. 4-pole, 3-way. 84, each.

YAXLEY type switches. d4-bank, 2-pule, d-way.
2/6 each. G-bauk, 2-pole, 4-way, 3/~ each, Y-
hank, 2-pole, 4-way, 3/6 eacl.

AMERIGAN LINE CORDS, with fittings, 3/6
each, 3-way American Line Cords, 450 olyms
resistance, 3/6 eacl.

ROLA P.M. speakevs. Latest model, 7§in. cone,

5-pin,

4-pin, side ter-

comdensers.

with power amd pentode transforwer. Boxed,
15/~ each.

MAGNAVOX 10In. cnergised speaker.  Field
resistance, 3,000 ohws, 12/6 each.
CLOCK-FACED DIALS, bin. x 3kin. With

printed scale. 3-wave, 2/6 each.

STRAIGHT LINE 3 waveband dials, 1/11 each.
MAINS. TRANSFORMERS. G.E.C. American
windings. 350-0-350v., 65 n.a., 6.3v.,, 2.5 amps.
Suitable for replacements in G.E.C. models,
6/6 each.

MAINS TRANSFORMERS. WEARITE R.C1.
250-0-250v., 80 m.a., ¥, 2.5 amps., 9/11 each.
R.€.2, 350-0-350v.. 120 m.a.. 4v., 2.5 amp.,
4v., 4 amps., 12/6 each. R.€.3. 350-0-350v.,
150 mum, v, 2.3 amps, 4v., 2 amps, 4v.,
5 amps., 15/- cach. R.C.4, 50D-0-30uv., 150
m.az.. 4v., 2 amps.. £ v.. 2 amps., 4v., 2.5 awmps.,
4v., 5.6 amps., 21/- each. R.C.5, 100-watt aulo-
transformer. 100-110v.,. 200-250)v. Revergible,
12/6 cach. All abovo trausformers, 200-250v.
‘tuppod prignaries. R.C.D. drop through type,

capped. 330-0-350v., 100 m.a., 5v., 2 amps.,
G.3v.. H amps., 10/6 each.
CHASSIS mounting vaive holders. -American

4-5-6-7-pin, 4d. each. Octyls, 6d. caeh.. Loctal,
10d. each.

VALVEHOLDERS, Celestion 5- and 7-pin
chassis type, 4d. each. Baseboard type 3-pin,
2d. each.

VOLUME GCONTROLS.
length 2%in.  With switch. 100,000, 250,000,
500,000 and 1 meg., 2/11 each. Ceutralab 1
mey. volume controls with switeh, 13inu. spindle,
2/- each. .

CENTRALAB midget volume controls, 2,000,
5,000, 25,000, 50,000, 100,000, 500,000 ohins.
Less switeh, 2/8 each. 1,000, 25,000, 50,000.
With switeh, 3/6 each.

SPEAKER TRANSFORMERS. Pentodeoutput,
3/6 each.

PRESS BUTTYON UNITS. Size of unit, Gin. % 6in.
x 2in.  Complete with ¢ press buttons and
capacitators, 4/11 each.

12-WAY PUSH-BUTTON SWITCHES, 1/6 each.
1l-way push-button switches, 1/6 each. G-way
push button switches, 1/~ each.

SPEAKER CABINETS. Suitable for Sin. speaker.

Centralab.  Bpindies

4/6 each.

SET CABINETS. Various sizes. Callers only.
4/- eacl. v
DROPPIRG RESISTANCES. TOr all purposes.
Total resistance 535 ohms, 5 taps in step of
5) ohms. Standard for Pye, Lissen, Lver

RECEIVERS AND COMPONERNTS

‘ FRED’S RADIO CABEN
75, Mewington Butts, S.E.11.. ’Phene : Raodney 2180
FHE SPOT FOR KEEN RARGAINS
VOLYME-GONTROLS. Last month's effer sold pard
tioularly well, many repeat orders for our parccl of
12 asgstd. volume controly, kome with switehes, variouy
values. Ideal for servieing.. Only a small quantity
remain to be cleared. Buy now and keep n few spares

hetore sboek is-exhausted. 3/- per doz.

EKCO 1mains dropping resistances. ‘Total resistunce
700 ohms. 3 tappings: 500, 100, aml 1) ohms.
Only a few remain to e ¢leared, 3,6 each. Alge u few
“rawind 7 omaing dropping resistances. 2 tappings.
4000 ohme, 2.6 ecach,

TUBULAR servicing condensers, wire end in all valnes,
assorted 1/6 doz. Another Hue, 0.1 mfd. 350 v. working
3d. cach. Onlv a small parcel reinains to bo cleared
from last mouth’s otfer.

RESISTANCES wire end all values 12 assorted 1/6.
A few to clear. ¥irst orders seeurc.
WVALVE-HOLDERS. 7-plu chassis type—thereal thing
~—flrst quality confacts 3d. each. 2/9 day.

H.FI. FILTER chokes, twin-malns for smootbing 2/3
ench.

CRYSTAL and cat's whisker in tin box. Bargain line
to cléar 7d. each., Very usefu! to experimenters.
T.C.C. CONDENSERS. .25 mfid. 1000 v, working
at 9d. cach, aiso T.C.€. .1 mfd. 1.000 v. working, 9d.
each. Btute value required.

SLOW-MOTION gears, The very thigg for short-
wave enthusinsts.  Ratio 10-1. Well made in zolid
brass. Speetal price to clear mnall guawtity, 1/3 each.
KNOBS make all the ditference to e sppearance of
vour receiver. A zood line.of well-made palished
brown bakelite knota,  Take giawiard gpindle deep
set locking serew. 3.6 doz, or 44, cach,

DX AERIAL FILTERS. Cut out noiks and interferenco
and improve the gualtty of your receptiou. Hasily
fitted fn a few seconds. 1/3 each. Aizo Liucoln Stewart
Aerial Eliminator at 1/3 each.

METAL CHASSIS. Has niany uses, most suitable for
' power amplifiers, etg. 21 inches long, 13 inches wide,
3 inches deep. Made of heavy gauge galvanised iron.
Some fitied with valve-holders. Actually tiey are
ex-television reeeivers. Cheap price to clear, 2/8 vach,
EKCO Malug Chokes. -Only 2 few in stock, G0 m.a.
350 ohmig., 3/- each. Also " Haleyoun  tappe ¥

K

chokes, 2.000 ohius, tapped at 660 olims, 2/6 cach.
PLUG and adaptor, Well-made British line.  This is
remarkably good value amd has sold well oece the

coupter. eanuot be repeated. 1,- each.

RESISTANGES and CONDENSERS. stgip containing
8 resirtances and 4 condensers. all useful valves.
Ideal for servicing. 1/3 complete.

SWITCHES. Ou-off toyyle switchies. Extremely good
value at 6d. each. Doulle toggle switch at 1/- caeh,
EX-ROLA speaker transformmers for pentode output
only 1/8 eacl.

Postage must be included with all orders.
Regret cannot accept C.0.D. orders.
FRED'S RADIO CABIN FOR BARGAINS
75, Newington Butts, S.E.11.  ’Phone : Rodney 2180

TUITION

PRACTICAL Yostal Courses, radio. television, test
cquipment  deslgn, trade-test coaching for R.AF.
posts, LP.R.E. und L.W.T. exams ; booklet free.—
Sceretary, [ P.R.E. Bush Hcusc, Walttn Avenue,
Henley-on-Thames.

YOUNG MEN wanted to train as Radino Officers Ir
Merchant Navy aud RAF. Students of bodh sexes
also prepared for appointmenis in Rugio sud Tele
vision. Boarders sccepted.  Low fees. College in
ideal peaceful surroundiugs.  Prospectus Free.— Wire-
Jexs College, Colwyn Bay.

WANTED

WANTED.—Eddystone short-wave components; Re-
cording Apparatus; Skv Bueddy or zimilar; Valves;
ffers, stating price to: N2CYN, Laton Iload,
Chester.

WANTED 8ky Champion, reasonable, approval, T'ull
details to €. Merrett, 26, Port Street, [veshamw,

Wores.
WANTED 2v. Vibrator Supply Unit. Moving-coil

0-1 M.A. meter. S.T. A.C. 800.—t ehiin, Coppice 11il]

Ready, etc. 3/- each.

4
{ COIL KIT. TYor superhct circuit. Including
2-gang struight condenser, asrial coil assembly;
oscillator coil assembly add 2 465 k.c. T.1%
transformers. With cireuil. diagram, 8/11 caclx
PILOT LAMPS. 6.3 .3 amps., 6d. each.
PLESSEY single gang .0005 variable condensers;
1/11 each.

T.C.C. 8 wnfd. tubulars electrolytics, 1/6 each.
160v. .

B.I. wirc-end lias electrolytics. 50 mfil.—12v.,
1/6 each. TUBULARS. Wire-end, non-inductive
paper condensers, All sizes up .01 5d. each;
.1 7d. each.

PUSH-BACK Connecting wire. 1d. per yard.
10FT. €O1LLS connecting wite. Glazed. 4d. euch.
‘DUAL CAPACITATORS. 300 x 600. 4d, each,
I.F. TRANSFORMERS. 465 k.c. in 1}in. Cans,
2/8-cach. :

Al orders must include SUFFICIENT POSTAGE
TO COVER. Hours of Business : Week-days, 9-4.
Saturdays, 9-1 p.m.

PLEASE WRITE YOUR NAME IN BLOCK
LETTERS.

We cannot underiake to answer enquiries uniess
full postage included (2.d.).

RADJO CLEARANCE, L{d., 85, HIGH HOLEORN,
LONDON, W.C.1.

Bps. Waltham, Southampton.
\

B.1. 8 x 8 mfid. 410v. wiye. Cardbourd electroly-
tics, 4/6 each, D.1. 4 mfi. tubulars, 1/9 each.
B.1. 2 mfd. tubulars, 1/3 eaoh. B.I. 8 mfd.
cartong, 2/11 cach.

CO!IWDENSERS. 0003 twin, 113 each, triple,1/9
each,

5ISSEN mica condensers, OQur assartment, 2/-
ozen.

RAYTHEON VALVES, FIRST GRADE. TLargest
stockists. All types stocke:d, " Including Glasa
Series, Glags Ootal Series, Meta) Serfeg, Bantam
Series, Single-ended Meial Beries and Resistance.
’fl‘ubf‘n.t All at 1most competitive prices. Send
or lists.

R
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ENGINEERING CAREERS <18
After months of intensive effort and research we are pleased
to anmoeunce that the new edition of our handbook,
" ENGINEERING OPPORTUNITIES,” is now out of the
publishers’ hands and ready for free distri-
bution. . Containing 208 pages of practical we
guidance, this book 1s, beyond argument, the ;
finest and most complete handbook on Suc- fl oo
cessful Engineering Careers ever compiled. | gjﬁ
It 1s a book that should be on the bookshelt | ke s
of every person Interested 1n engineermg @%EE&@U&?@ER@ il
whatever his age, position or experience. :
w ja v S age, p . no Xpe‘ lenw @@;ﬁ%%%ﬁ?@%@ﬁ It
The Handbook centains, among other intensely f
interesting matter, details of B.Sc., A.M.LC.E., Special rapid H E
A.bidMech.E., AM.LEE., AMLAE, AMLW.T., pecial raptd Homer
AMIRE; AMIPE., CIVIL SERVICE, and other study  courses i
important Engineering Examinations : outlines courses i| the essentiad|]
in all branches of CIVIL, MECHANICAL, ELEC-~ branches of Mathe-
TRICAL, AUTOMOBILE, RADIC, TELEVISION, matics. For full
AERONAUTICAL and PRQDUCTK@N details of this
ENGINEERING, DRAUGHTSMANSHIP, il . = "° ° *7°
TRACING, GOVERNMENT EMPLOYMENT, | KA
BUILDING (the great after-war Career), R.A.F. | write
MATHS., etc. eic., and explains the ungue § ) 7 Bl
advantages of our Employment Department. E E hgs (33‘3&9)
WE DEFINITELY GUARANTEE| 17 grattors prcs
I N Te L \Te $9 ||  LONDON, W.I.
NO PASS—NO FEE”| 'iowonv
] N o RE - e
[t you are earning less than £10 per | R i g E
Y week vou cannot afford to miss readmg VY = S N W o E
“ENGINEERING OPPORTUNITIES.” { To B.LE.T., i
In your own interests, we advise you to / 409a, SHAKESPEARE HOUSE, |
write (or forward the coupon) for your 17,18 & 19, STRATFORD PLACE,
copy of this enlightening guide to well-paid posts # LONDON, W.1. |
—NOW. There is no cost or obligation of any kind-( Please forward, Free of cost or obligation of any !
; - : i kind, you_Ir__l}(ﬁ-l[_aralgEesHandbook, “ ENGINEERING *;
FD Bp B 9 X i <] | 8 B OPPOR 1 &
BRITISH INSTITU il
. 3 e S iy NOME “ceraieeniiiiiiiiiiiiininicnin oo e cmoiom e am e oot o s e |
ENGINEER 1, B a—
‘ o j B Address oo D
y T P‘rmczpal.j Professor A. M. .‘f_ow . B g
“  4093, ‘SHAKESPEARE HOUSE, [ oo s e s - e -« T ;
17, 18 &.19, STRATFORD PLACE, LONBON, W.T. | oo |
-ow, : @ﬂmmmmwmmmmmmmmmmmi;m\mmg‘
'é_ubl"ished on the 7th of each mgﬁt‘h. by GEORGE NEWNES, LIMITED, Tower House, Southampton Street, Strand, London, W.C.2, and printed in England by THE NEWNES &
PEARSON PRINTING CO., LTD., Exmoor Street, London, W.10. Sole Agents for Australia and New Zealand : GORDON & GOTCH, LTD. South Africa ; CENTRAL NEWS
AGENCY, LTD. Subscription rates-including postage : Inland leeirglli'Ppgsrt%)nmpggb?sﬁh%dCzr).(;xragli):irrnl\(/)[gg;szi:net%gso?d 7s. per annum, 3s./6d. for six months. Registered at the
CONDITIONS OF SALE AND. SUPPLY.—This periodical is soldG:ubject to the following conditions, namely. that it shall not, without the written consent of the publishers ;
first given, be lent. résold, hired out or otherwise disposed of by way of Trade except at the full retail price of 6d. ; and thatit shall.not be.lent. resocld. hired out or otherwise  ~
disposed of in a mutilated condition or in any unauthorised cover by way of. Trade ; or affixed to'or as part of any publication or advertising, literary or pictorial 5
* LR R L TN Y e e
* ! e ' : - Bresa B0 | Aok =t e





