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4é-range Mode! 7 40-range Model 40
Universal AvoMeter Universal AvoMeter

’ /(’egcv’.’ Trade Mark

<

n every sphere of electrieal test work .. . in the
laboratory, the workshop, the service engineer’s
bench or “out on a job,” . . . the word “AVO” is
synonymous with instruments of precision.

The “AVO ” range embraces instruments for every
essential electrical test. By reason of their reliability
and maintained accuracy, even under the most
searching of workshop conditions, they are frequently
used as a standard by which other instruments are

Judged.

Write for literatwre fully descriptive of any
«AV O Instriement in which you are interested.

Sole Proprietors und Manufacturers:
THEAUTOMATIC COILWINDER & ELECTRICAL EQUIPMENT Co, Ltd,
Winder House, Douglas Street, London, S,W., 1, Phone : ViCtoria 3404-7.

All-Wave “‘Avo "’ Oscillator “Avo ** Test Bridge
cERRRSEERREARRARANERRN
Some delay in
delivery of Trade
orders is inevit-
able, but we shall
continue to do our
best to fulfii your
requirements as
promptly as
possible.
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This improved Taylor Model 90 instrument
is soundly constructed and carefully adjusted
to give accurate measurements over a very
wide range. It is particularly suitable for
all Radio and Electrical Measurements.

MODEL 90. Sensitivity 000 Ohms per volt on all voltage ranges

TAYLOR 38 RANGE
UNIVERSAL METER

* The 38 ranges cover :(—

D.C. VOLTS 7 ranges from 0-0.25 to 1000 v.
A.C. YOLTS 6 ranges from 0-2.5 to 1000 v.
OUTPUT 5 ranges from 0-2.5 to 500 v.

D.C. CURRENT 5 ranges from 0-1 mA. to 2.5 amps.

‘A.C. CURRENT 5 ranges from 0-1 mA. to 2.5 amps.

RESISTANCE 3 ranges from | ohm to | megohm
with internal battery.

RESISTANCE | range from 1000 ohms to 10
megohms with external 60-volit
battery.

DECIBELS 6 ranges from — 22 db to -60 db.

METER. Five scales covering A.C. and D.C. measure-
ments and also ohms and decibels. Scale Length.
Outer scale is 3}in. long.

Supplied complete with lead and test prods, internal
. .battery and instruction book.

£11-11-0
T A Y I- o R In addition to our range of measuring
instruments, we also manufacture five types
of moving-coil meters from 2in. to 5in. in

M E T E R s scaie length.

Full details of Taylor Instruments and Meters sent’on request.

o ELECTRICAL INSTRUMENTS LTD.
AYlo 419/422 Montrove Ave,, Slough, Bucks.
) Phone : Slough 21381, .
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ATIORY

PRECISION RADIO PRODUCTS

T is in the interests of the cause for which the
Allies are fighting that we cannot continue to
supply you with Mallory precision radio pro-
ducts unless you possess the necessary Import
Licences and Priorities. Mallory activities extend
far beyond the manufacture of radio parts and our
plant ‘is busily engaged on work of National
importance. Much of your service equipment is
Mallory equipped and when conditions permit you
can rest assured that we shall once again be ready
to supply you with :—
MALLORY VIBRATORS AND VIBRAPACKS.
MALLORY WAVE CHANGE AND CIRCUIT

SWITCHES.
MALLORY F.P. ELECTROLYTIC
CONDENSERS.
MALLORY TUBULAR AND PAPER
CONDENSERS.

MALLORY GRID BiAS CELLS, PLUGS,
JACKS AND OTHER PRECISION RADIO
PARTS.

* Register your name with our Representative now. He will
forward you information on our products as soon as they
become available,

P. R. MALLORY & CO. INC.
INDIANAPOLIS, INDIANA, US.A.

Represented exclusively in Gt. Britain by
FRANK HEAVER LTD., Kingsley Rd., Bideford, N. Devon, Eng.
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THE Tenaplas Process of
| Extrusion permits the use
of plastics for covering a
variety of materials, including
wire, rope, etc. If you believe

your products will benefit by
. thisprocess we shall be pleased
to advise you.

TENAPLAS LTD,,
lzead Office: 7TPARK LANE, LONDON, W.1
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Webb’s wartime service still affords unique
facilities for the radio-man. The following
of a large range of
Call .at our
showrooms or post your enquiries to-day.

items are part

components in stock NOW !

SHORT WAVE VARIABLE CONDENSERS
Cyldon Midget 20 mmfd., ceramic end.. .. 36

Eddystone Microdenser 18 mmf,, 4/6 ; 40 mmfi., 5/~ ;
60 mmf. 5/6 ; 100 mmf., 5/9; 16 mmf... e
Wavemaster 250 mf,, ISO mf. and 100 m‘ 3/6

Transmitting Condensers, 40 x 40 split stator. Many
types from stock. Slow motion drive condenser
00035 aluminium vanes, heavy type . 86

Ceramic Trimmers, compressuon type 250 mmf,,
450 mmf. and 250 mmf. ... . [

U.I.C. Trimmers and Fixed Condansers, all values
in stock.

INTERVALVE TRANSFORMERS
IF 465 Kc. square can type 6~
L.F. 465 Kc. small cylindrical ... 4:-

WEBB’'S RADIO,
Telephone: GERrard 2089

14 SOHO STREET,

Wireless World

Low Frequency small shrouded 3.4 ratio, 36
heavier type 5/-
Small Ericsson L.F, Transformers, 21 x lg x Ik 3-

MISCELLANEOUS ITEMS
Push Back Insulated Flex (single), 1/ doz. yds.

Resistance Cord for A.C./D.C. Reccivers, 100 ohms
per ft. per ft. 2/-

Flexible Couplers for J\zn. shaft rubber msulati:g.

each

30 ohm Concentric Cable (}in. diam.), maximum
tength 150 fr. . . per ft.  8d.
Magic-Eye Adaptor Kit w:th instructions, 6/6 ; 6GS
Valve for same ... JOTE A I

VALYE HOLDERS .
4d,

American Octal chassis mounting (Paxolin) ...

Ceramic (Amphenol) 5-pin, U.S.A. ... 2j-
Ceramic 4 and 5 (lemon}, British -
" 45-volt Burgess H|g|1 Tension Batteries, heavy
duty... 14/8

Hours of Business 9 a.m.

AUGUST, 1942

SPECIAL LIST OF

radio components

Coliapsible Microphone Stands ... 42/-
Highest quality Movmg Coil Microphone, with
transformer ve. . ‘o £5/8
ﬂyior 0-1 ma. Moving Coil Macers, 3.}in. flush
mtg., £4 ; 4in. rectangular ... £8/10

t
Aerovox 40 mfd. 200-volt Conden.ers for Midge
Receiver, at 6/6
Aerovox 30 mfd. + 32 mfd. 175 volts Co‘ndenser, for
Midget Receiver, at . . .. &/6

Aerovox .| mfd. 1,000-voit Condenser, at ... ) 6/«

Side Contact Valve Holder, for £ series valves... &d.

Hivae Midget Valves, all types in stock.

Additional
postage

charge of Is. for

and packing on orders

below 10s.

O XFORD STREET LONDON W.i
to 5 p.m.

Sats. 9 a.m. to 12 noon

Every precaution, including vacuum impregnation,
special materials and exceptional care in manufac-
ture, is taken to ensure that Woden Transformers
made to tropical specification will give reliable
service under the most arduous conditions.

HORNLEY STREET'; WOLVERHAMPTON

TEL:”

WOLVERHAMPTON 22829

MAKERS OF TRANSFORMERS, POWER PACES, & SPECIAL RECEIVING & TRANSMITTING APPARATUS

from
100 VA-10 kVA

i

CELESTION AMPHENOL
valveholders are preferred by
radio
their

engineers
Sérength,

because of
Efficiency,

Uniform Contact and excep-
tional Insulation.

1 standard British and American ‘ypes

ure available.
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Practically all waxes are used
to ""separate or isolate,” but
the degree of insulation pro-
vided by: the different types

ol waxes varies enormously.

There is obviously no higher
degree oi insulation re-
quired than that ot electrical
components and apparatus in
intense electrical fields,
pecially in the extremes of
conditions to which they are
subjected to-day.

€s-

Wireless World

AuGusT, 1042

We specialise in the supply of

WAXES .

purposes — under all conditions

Our technical advice is at your disposal.

If you have any problem of

IMPREGNATING—DIPPING—FILLING

we, as consultants
offer you a solution.

to the

Industry, shall be glad to

CLAUD CAMPBELL « co. L1p.

., LLOYD

———

S AVENUE

LONDON

E.C. 3.

Telephone Nos. :-~ROYAL 5403/4/5.

'f

#mp/zﬁeﬁ Linmited

3-4, Highfield Rd., Shepperton, Middlesex

AMPLIFIERS
MICROPHONES

LOUDSPEAKERS
RS Spells Quélify

Just so long as there i‘s R-S in Public
Address Equipment, so long will you be
able to rest assured that not only is
quality that intangible something that
is usually associated with the term, but
that it is visible in the appearance,
proven in the reliability and audible in
the performance of every item we offer.
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RECEIVING-TRANSMITTING

TUBES

Millions of Raytheon tubes are going into
Allied defence equipment, yet we are still
able to cater for set manufacturers and
civilian replacement needs in the U.S.A.
As soon as ¢ircumstances permit we shall
be ‘able to take care of your needs as well
and give you those better tubes that you
were accustomed to receive before your
import restrictions were announced.
Raytheon is a name to remember for the
future—you can place your complete con-
fidencé' in Raytheon Radio Receiving and
Transmitting Tubes.

Register your name with our Representative
now. He will forward you information on
our products as socn as they become available.

RAYTHEON
PRODUCTION CORPORATION
NEWTON, MASS., U.S.A.

World’s Largest Exclusive Radio Tube -

Manufacturer.

* ¥ *

Telephone - Walto n-on-Thames [019

Repr

Frank Heaver Ltd.

d by
Bideford,

Kingsley Road,
N. Devon.
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Rapio BooOKS

RADIO RECEIVER C\RCU\TS
HANDBOOK

- gy E. M. Squire. This book isa

Y

for members of th
containing practic
modern circuits.
circuit drawings an

useful gu:de to circuits

f basic
al notes on t ;d e
The text is hberally iliustra

d other diagrams. second edition,

RADIO RECEIVER SER‘{\CING
AND MA\NTENANCE

A practical
dio dealer, sa
ce in the tech
finding summary,
of the book.

ton

By E. 1L G. ‘Lewis.
to give the ra
tan
up-to-date assis!
work. A handy fault-
the index, is 2 feature

SHORT-WAVE RADIO.

This

: Gl,
B.Sc. (Hons), AC endous progress
t-wave radio

and shows how

Jlesman and service man
nical details of his
combined with
Third edition.

Bs. 6d. net.

By . H. Reyner,
book gwes an account ’
which has been made in
ti
telegraphy during
many of the problems for
Hle have been overcome.
: asurve\/ of the available data conc

w

and of the practlca‘ :lneﬁ:l‘:!d:elt;z\smn
r radio 2

been harnessed Second edition.

s a com

. gl::mng these waves,
hich they have
transmlssmns
"10s. 6d. net-

PITMAN’S, PARKER STREET, KINGSWAY

FOR RADIO MEN

5s. net.

s
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‘in the design and - manufacture of
COIL WINDING MACHINES
~ TAPING MACHINES
WIRE COVERING MACHINES

ARMATURE AND STATOR
COIL WINDERS
AND SIMILAR SPECIALISED

MACHINERY FOR THE ELECTRICAL
AND ALLIED INDUSTRIES

Contractors to the \ : other Government
Admiralty and .. ’ Departments

NEVILLE'S wvieoon LIMITED
SIMMONDS TOWER - GREAT WEST ROAD - LONDON
Please address all enquiries to Western Office:
City House, St.Stephen Street, Bristol. 1.

A‘D}VISION OF THE SIMMONDS GROUP
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Fixed Condensers withy
Ceramic Dielectric. Small
size. Mechanically and

electrically stable.
- Type approved.
Full details and advice gladly given.

UNITED INSULATOR CO. LTD.

1220, LAYSTALL ST., LONDON, E.C.{
'Phone : TERminus 7383. *Grams : Calanel, Smith, London

Contractors to G.P.O. and Government
Departments.  On A.LD. Approved List.

Wireless “’01’](1
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——M.R. SUPPLIES—™—

have the foliowing first-class and brand new goods in stockand (subject to no prior buik
clearance) can effect delivery by return. Afl prices strictly nett.

To-day’s Greatest
MICROPHONE OPPORTUNITY

Rotherme! - Brush Piezo - Grystal

Microphones.

Outstanding performance and appearance.
Fitted iatest piezo-electric gencrating agent.

Level response to ahout 8,000 c/s. Output—
60 d.b. Satin-black housing with piated hezel
and Knuckle-joint for angle adjustment. Mount-
ing thread is 4in. Comgplete with 6ft. screened
fead. 72/6 nett.

Several hundreds now in use on exacting work for important users.

HAND MICROPHONES. Low resistance carbon type, suitable for use in conjunction
with L.R. Phones without amplitier, ldeal for field or factory use. Well-housed in
biack bakelite with 5in. handle, 22/6.

INDUSTRIAL LOUDSPEAKERS. New 8-watt P.M. moving-coil model, housed in 10in,
grey enamelted metal drum with front and rear guilfe, fitted heavy duty multi-tapped
transformer, 49/6. (NOTE.—We have to make a charge of 3/« each for packing and
despatch.) .

L.F, CHOKES, 10-henties at 260 m.a., 100 ohms D.C. res., 13/6.

SLIDING RHEQSTATS, 100-watts cap. Fully. enclosed with smooth, positive action,
Full range again in stock : 4 ohms 5 amps,, 10 ohms 3 amps., 50 ohms 1.5 amp., 100 chms
1 amp. and 400 ohms 0.5 amp. Any one, 21/-.

ELECTRIC SOLDERING IRONS, best makes from stock. All imdustrial models for
continuous use. 220/240 voits. . Staneleo, 75-watt, 81/=. 150-watt (massive bit), 32/6.
Acru (with interchangeable bit—2§in. pointed bit supplied, oihers available at 4/~ each),
100-watt, 28/6. .
RESIN CORED SOLDER, 40/60 alloy 13 s.w.g.,
HEADPHONES (by best makers). Here in
boxed, G.E.C., 82/6 pair. Ericsson’s, /- pair. . N
GEARED HIGH TORQUE MOTORS, constant speed induction, 200/250v. A.C, final
speed 3 r.p.m. in metal housing 4iin. & and 3in. high, silent running and precision
made, with flex and plug, 39/6. Very useful in research depis., elc., for recording

—

on 1 1b. reels, 8/8 per reel, post paid.
ock—no waiting. 4,000 ohms. Maker-

instruments. -
Please include.sufficient for packing and postage-—excess refunied,

Will our customers please note that these premises will be closed from
the 10th to 15th August (inclusive).

'M.R. SUPPLIES, 68, New Oxford St., London, W.C.1
{"Phone : MUSeum 2958y

LOUD
SPEAKERS

THE WORLD'S 'EST REPRODUCERS

TRANSFORMER

LAMINATIONS

. gre " 5 s 1
Core Widths & to |,” (E’s and I’s.)
EIGHT STOCK SIZES
A Comprehensive Bulletin together with details of Associated Covers
and Ciamps with design data will be sent.to.manufacturers on request.

Britist Rora LMWMITED
MINERVA ROAD « PARK ROYAL <« NW.10  WILlesden 1322
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VACU WU M

The Invisible Protection

for Filament Emission

"EIMAC
20007

Filament Voltage 10 volts
Plate Voltage up to 6000 volts
Plate Dissipation . 2000 wolts
Power Output (75% eff.)

6000 watts

Like a solid coat of armor-plate, hard, high vacuum protects filament
emission in every Eimac valve. Extremely efficient evacuating pumps
developed and built in the Eimac laboratories for the precise purpose of
producing the highest possible degree of vacuum are shown in action
above. It is this excellent vacuum that proved the idea fallacious that
plate temperature destroyed emission...caused premature failures. Chief-
Iy because of this processing, Eimac valves today, and in past years, have
provided longer life, greater stamina and vastly superior performance.

ELECTRON MICROSCOPE virgually
xives a moving picture projection of the
action of electrons being emitted from a
heated filament. Such observations enable
Eimac engineers 1o constantly produce
betier fitaments.

PEAK EMISSION TESTER measures FLASH FILAMENT TESTER checks
the flow of electrons from the filaments filaments before valves are assembled and
of completed Eimac valves. Of the long pumped. Here valves are placed under a
series of gruelling tests made to insure temporary vacuum, heated to much higher
more efficient filament emission in every temperatures than will ever be required in
Eimac valve, this is the final test. normal use. Only perfect filaments reach

the final stages of manufacture.
.

In Peacetime or Wartime...wherever you look...in the
atr, on land and at sea...you’ll find Fimac valves 4
doing their bit. Right now the Armed Forces get
first call on our facilities and Eimac valves are re- VA LVE s
eceiving enthusiastic acceptance from all quarters.

Follow the Leaders to ®

Manufactured by
Eitel-McCullough, Inc, San Bruno, California, U.S. A,

FOREIGN DIVISION: FRAZAR & CO., LTD., 301 CLAY STREET, SAN FRANCISCO, CALIFORNIA, U.S. A.

9
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RADIO MATERIALS

We have had a fong experience in the
manufacture of ail kinds of Cables and
Wires, Static Condensers, Insulators
and iron Work, Telephone Cords and
Copper Earthing Rods, for Radio use.

U.K. Regd. Trade Mark.

BRITISH INSULATED CABLES LTD.

CABLE MAKERS AND ELECTRICAL ENGINEERS
Head Office : )

Designed for RELIABILITY
Built for RELIABILITY
And proved in actual service
to be THE WORLD’S MOST
RELIABLE

e
WESTINGHOUSE
.metal rectifiers

Werite to Dept. W.W. for a copy of ** The All Metal Way,"' price 3d.
Westinghouse Brake & Signal Co. Ltd., pew Hiit House, Chippenham, Wilts

Wireless World

AUGUST, 1942

PRESCOT, LANCS. Tel. No. PRESCOT 6571 |f |

WHARKFEDALE

FACTORY SPERKER

Availabie with or without Volume Control or Remote
Control. REVERSIBLE. Fitted with 107 BRONZE
' UNIT for 5 Watts input.

PRIORITY ORDERS ONLY.

WHARFEDALE WIRELESS WORKS

SOLE PROPRIETOR: D. E. BRIGGS

HUTCHINSON LANE °
PHONIL: BRIGHOUSE 50

BRIGHOUSE [} Y ORKS
‘GRAMS: * WHARFDEL’

EQUIPMENT
AVAILABLE -
for
PRIORITY
CONTRACTS

C.40. Mains- and battery-driven 30-watt amplifier—
Twin channels, independently controlied, employing nine
standard service valves—Four inputs—Output stage
. operated as Triodes or Tetrodes—Bass and treble controls
—Variable output impedance—etc. (as illustrated).

C.30. 30-watt amplifier for |2-volt operation only—
‘nputs for microphone and gramophone—Standby switch
—Tone control—etc.

M.30. As type C.30, but operated from 200/250-volt
4C-1C0 c.p.s. mains,

> for AMPLIFIERS, TRANSFORMERS
\§ === AND ALL PA.EQUIPMENT

GOUSTICAL
MANUFACTURI-.N.G‘ COMPANY LTD
HUNTINGDON: -

- 'TEL:36/
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(" G.p.0. MORSE KEY & BUZZER SPEAKERS (ltﬂNB{lN CENTBAD
UNIT ROLA. Brand new RADIO .

8in. P.M. moving

We have only a small coil, with trans- () L‘I l
number of these instru- . former  for  super (i"tunit ofuirsen
ments left. Made for {’g}l‘fer OrFungCi’i‘é‘f rp /)
professiopal use. A}I mium plated N BELLING & LEE. 5-pin Valveholders. 1/- cach.
parts of heavy solid | chassis ...... 27/6 SCREENED WIRE, 7/025 SWG, rubber covercd
brass mounted. on : 1/8 per yard.
GELESTION &8in,
mahogany base. The P.M. moving  coil, ASSORTED RESISTORS. 3/6 per dozen.
. Key is  fitted with pentodq out- 25/6 REAGT}ON 'GONDENSERS. Mica spaced. 0.0003
platinum  contacts.  An  excellent opportunity for . put. New... p mfd, 2in. spindles. 2/~ each.
hose requiring: a robust unit which will give GOODMANS 8in. P.M. moving coil VALVES are in :hort supply ; stock of Mullard T.S.P.
Yv]%(: Ife(irvic: oD . Pt:’:ice 45/- Universal transformer, suitable 27/6 4's and H.V.R. 2's to be cleared at 15/~ each; first
years Ol SeIVICE ... S for all output valves .. / come, first served.

CONDENSERS. —Special offer of metal-cased paper

, M VING IRON D.C. coudenser: 300 v. working, all brand new and unused
PHILIPS 3-GANG o o 2 mid. 2/-, 1 mfd. x 1 mfd. 1/8, 1 md. 1/9.

CONCENTRIC SPIRAL VANE | V°'-TM““5 YARIABLE GONDENSERS, wol mace teavs e
VARI'ABLVE CONDENSERS

A good quality condition.  §/6 each.
0005 mfd. without trim-

reading 23in. dial. 9d. each.
Voltage measure- DEGORATIVE CGABINET GRILLES, 4-bar 14iin.x
receivers.
. Price 4/ 6
new ; to clear, 6d. each; B/~ doz. Also Bakelite
o N L Y A FE W L EF T ' Strip containing 5 Postage Stamp Trimmers, 2/6.
* = *

ment 0-9 v. Fitted 1iin. wide. Solid brass chrofme p}ated 2/6 each.
TUBULAR WIRE-END CONDENSERS, brand new

with  terminals at PHILIPS HIGH VOLTAGE CONDENSERS. .1 mld.
first quality compouents 0.0003 mid., 8d. 3 0005 mid
BAI TEL ls 0 E V 94, ; 0.01 mid, 10d. ; 0.1 mid., 1/- ez\(h.

panel | mountlls Y BYLGIN HIGH VOLTAGE ANODE VALVE CAP:.
mers, Asg used in Philips
well-known  Push  Button
back. Blga,nd 20/~ 5,000 v. D.C. working, 10/6 each.
new. rice TRIMMERS.—Twin trimmers on ceramic base, brand
Model T.26. Brand New. Offered at the cost of parts only — FOR CALLERS ONLY —
See June advertisement for full details PAPER SPEAKER CONES

@ SMALL TRICKLE GHARGERS, Skeleton T @ G.EC. MOTORS, 1/100th H.P, AC. Less Specch Coil, 77 dia. 8., ¢ dia. 64,
eleton Type. X

Metal rectification. Input 200-220 v. A.C. oZZov 50 AV L S 47/6 BAKEL"EYSPEAKES% HI'F' %]:FUShER CONES
Output 2 v. § amp. Recliable and HEAVY DUTY MAINS TRANSFORMERS. ~§Z dia, x ‘.__I'/’ ong, 6d. each.
Shockproof ........................ Price 17/6 Input 240 v. A.C. One tapping at approx. 31" dia. x 2%” long, @d. each.

@ SINGLE R.A.F. EARPHONES, resistance 750 5,000 v. max. 3 m.a., and one for supplying MANUFAGTURERS PLEASE NOTJE!
ohms D.C. approx., 4/~ each; ex-Govt. low- filament of Mullard H.V.R. 2 (6.3 v. at Special prices quoted for larze quantities of the
resistance single earphones, 2/6 each : micro- 65 amp.). Shrouded in metal box. abave. Enguiries are in
phone buttons, well-known make, 2/- each. o L 10/6

& A R ANSEORMERS. « Wiginally Made o input 200250 v. AC., approx. 6,500 ELECTROLYTIC TUBULAR GONDENSERS, 25 miic,
o e < v cssentinl. | Wei 5 16 volts.  Shrouded in metal box. Car. 12v.; 25 mid, 25 v.; 50 mfd,, 25 v.: 50 mtd 12w,
and rob\lstxff}% are essential,  Weight ,12 b, fed 20/_ 24 deh 5 id,, 300 v. DC workiuv 2/~ C'lCh
Size 53in. x 41in. 0\,(,[.3“‘ 350-0-350 v. 120 m.a. b ebesrreeirsetiversdreenerieninestiiasenns A g5 aci.
T‘;;;p)eﬁ.n Sv s v R dv. 3a.; @B CONDENSERS. .1x.1 mfd 7000 SolL FQRMERS.— cardboard and paxolin, assorted
20'v. 1 a. Diagram free. Post and 25 volts D.C. test, with porcelain insu- 30/ sizes, useiul for experimenters. 1/ doz.
packing 1/6 . /"’ JALOTS  vvviiiirreivcnrennvirieerereienan. /= GHASSIS.—~Beautifully finished, hl"hl\ polished, new

cadmium-plated Chassis. Super ade. 12in. X 8in..

BAIRD TELEVISION POWER PAGK & AMPL'F'ER CHASSIS % 3. Drilled for 5 valves, transformer, ete, 4/= cach.

Also he gauge metal Chassis, plated as above.
Includes heavy mains “transformer 3350-0-350, former; chokes; resistors ; trimmers ;  bias 12in. x . 1/3 each. Al drilled lor
120 m.a., with 4 tappings.  High \'ﬂlhae electrolytics ; mica and tubular condensers ; valves, ete.
transformer for supplying C.R. tube. Various short-wave coils, etc.,  Workmanship Yand ACCUMULATORS.—Ediswan 2 v. 60 amp., br d new
condensers including 16 x16 mfd., 550 v. work- components -are of the highest quality. Valve in ebonite . cases, size Sin. % 41in.x 21in. callers
©ing, 1-16 mid. 450 v. working, 50 <50 x2 mfd. diagram free. l('mmg( Im’w(ml £3 17 6 only. 17/6 each 4 ¢
Electrolytics, ete.  Pentode tput trans- Ald"( for packing, e
B.I. Electrolytics, ete entode output trans : < /6 p PUSH-PULL INPUT TRANSFORMERS, by wel-
PLUGS AND JACKS PHILIPS SMOOTHING CHOKES known J;ne,xker, nickel iron core, in metal case, size
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. These ex-Govt. Jacks hgve powerful phosphor-bronze built chokes, 60 ohms OUTPUT TRANSFORMERS, pritnary 300 chms D.C..
* springs ensuring a perfect contact. Overall length, D.C. resistance 400/ secondary 0.5 ohm D.C., brand new, manufacturer’s
including 3“ threaded shanlk, 24in. Snp?hcd with nu} ;‘fo rgx.zg}'i‘o}x;e f;/c type, 5/6 also new ChO}s(.S 30 henrys, 150 ohms
or pane Lin.by 2}in. by 1}in., 5/« each
mounting. 5/6 each. Also 400 .
Price complete o{uns D.C. resistance _ELEGT’?O'MAGNER? OQUNT,E»RS', b ae 12 5({(,
with best qua- 60 m.a.  Core size - ohms, rom 1-12,909, size d4din. x2in. x1kn., ex-
lity Plug (as tin. by 1340, by Sin.. G.P.O., invaluable for countless purposes, 9/6 each ;
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—. RELAYS.—Small relays for operation on 2 v. D.C.
Plugs Y P
only,2/-. 5/6 VARIABLE POTENTIOMETERS with 6-way make znd break switches. brand new.
380 ohms 10. watts, 5/- each.

Low price FLEXIBLE DRIVES, well made, shielded cable drives

PH""IPS HicH votace TRANSFORMERS to clear. for remote control, ideal for radiogramophones,
== 4 Robust in  construction ; 1/ approx. 2ft. long ; 1o clear, 4/- each. )
weight approv 13 Ib. - MOVING COIL METERS.—A large selection of Ferranti
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Input 100/250. Free wiring can be sent C.O.D. Orders cannot be WIREWOUND POTENTIOMETERS.—Without switch,
diagram. Carriage 32/6 accepted from Eire or Northern IrehnWand 2,000 ohmis, 3/6 each.

fwd. s Price Postage must be included with all orders
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Valves and sugar

To the industrial chemist sugar is a product
requiring constant and careful analysis to maintain
the prescribed standard of quality. One of the
tests is to determine its ¢ ash content ’, and a method
in common use is to compare the electrical conduc-
tivity of a prepared solution against a known standard
by using a balanced bridge circuit — and there are

Mullard Valves for this purpose. .

In every branch of industry and research, prob-
lems constantly arise demanding more exacting
standards of comparison, more sensitive equipment,
and closer control of industrial processes.

In many cases the answer is to be found in the
application of the radio valve — and that is where
Mullard come into the picture with the right valve

for the purpose.

MULLARD

THE MASTER VALVE

A Valve for Every Purpose

DOMESTIC - COMMERCIAL : INDUSTRIAL - SCIENTIFIC - MEDICAL- EXPERIMENTAL

THE MULLARD WIRELESS SERVICE -COMPANY LIMITED, CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2. (35B}
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A British “Austerity” Set ?

Ensuring Continuance of Broadcast Reception

RITING only a- month or two after the
outbreak” of the present war, we discussed
its retarding effect on various branches

of wireless development and - suggested that,
before peace returned, we might be forced to receive
the B.B.C. transmissions on apparatus that savoured
more of 1922 than of 1939. The time has now come
to face that unpleasant possibility squarely.

Broadly speaking, there seems to be two ways of
ensuring that the majority of the population may
still have facilities for receiving British broadcasting.
The first is to devote a sufficient proportion of our
wireless productive power to the manufacture of
the replacement valves and components necessary
to maintain existing receivers. The second is to
embark on the large-scale production of a standard
receiver of extreme simplicity which will be used to
replace existing sets as they go out of commission
through breakdown. ‘

Of these alternatives, the policy of providing
replacement components is probably' the more
economical in materials, but more wasteful in
everything else, not excluding man-power. The
strongest objection that can be urged against it
is that the replacement of a defective part calls
for a skilled service-man, who in many cases is not
available nowadays. Again, the manufacture and
distribution of the wide: diversity of valves and
components needed for the upkeep of old sets is
far from being an efficient process. But, while
facilities for the maintenance of these old receivers
still exist, they should, of course, be used.

The introduction of an ultra-simple and strictly
standardised receiver would appear to offer many
advantages, in spite of the relatively larger con-
sumption of raw materials involved in such a plan.
Given a suitable design, servicing difficulties should
be almost non-existent, and any troubles that
might develop could be put right by almost any
intelligent person after a few weeks of well-planned

intensive and specialised training. The kind of
receiver we have in mind would be designed and
manufactured as a united effort of the radio industry
as a whole, and production on a scale sufficient to
meet the need for replacements of inoperative
receivers would account for a very small proportion
of our total wireless productive capacity. To
ensure maximum economy, the work would pro-
bably be distributed among a number of firms, each
one making those components for the producton
of which they are best fitted. Similarly, assembly
of the receivers could be allocated with a view to
efficiency of distribution. Of course, both battery
and mains models would be needed, but everything
possible should be done to avoid a multiplicity of
types.

Limitations of Crude Sets

“Omne objection to a relatively crude, unselective
and insensitive set is that it may prove inadequate
over wide areas of the country so long as broad-
casting is carried out on the present system. That,
however, does not seem to be an insuperable objec-
tion ; it has already been suggested in these columns
that the original reasons for adopting our wartime
system of broadcasting may no longer apply, and
that a change might be made without giving help
to the enemy.

The circuit arrangement of a British “ austerity ”
receiver would naturally be chosen after the most
careful consideration of all the factors involved.
The subject is one on which it is interesting to
speculate, but perhaps it may be found that the
case is best met by something technically no more
exciting than a Q1mp1e detector—AF combination.
But, as we said in 1939, when first discussing the
possibilitv of being compelled to revive out-of-date
devices, there is no harm in applying to their
improvement the knowledge gained during the
intervening years. :
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EVERAL vears ago the writer

contributed to Wireless World

a series of articles dealing with
harmonic distortion in audio frequency
- transformers.  These articles were
based. upon an original method of
attacking the problem, and, at the
time of publication, constituted the
most complete and constructive review
of the subject then available. But
muchremained to be done before the
suggestions presented could be re-
garded as a definite contribution to
knowledge in the scientific sense.

- Therefore a Ttather ambitious re-

search was set in motion. The original
plan was developed, modified and
expanded, finally to emerge in the
form of a new technique to which
academic  recognition has  been
accorded.
- Those who may wish to study the
development of the new method in
detail are referred to a recent
Brit.I.R.E. paper,! and to a further
article shortly. to be published in
Wireless Ingineer. Here an attempt
will be made to show in simple terms
how iron distortion comes about, and
to indicate how in practice its magni-
tude may be calculated.

Current and Voitage Distortion

A transformer does not ordinarily
produce harmonic distortion within
itself. For example,
primary of a transformer to be
directly connected to 4 low impedance
sine-wave source such as the 50 ¢/s.
lighting mains. An oscilloscope will
readily show that the wave-form of
the voltage appearing across the
secondary is exactly the same as that
applied to the primary.

Nevertheless, we know that trans-
formers do cause harmonic distortion
in spite of the above demonstration
to the contrary. How ?

Two factors have to be con51dered
Returning to our experiment, if instead
of examining the secondary voltage
we examine the current flowing through
the primary, as is shown in Fig. 1 (a)
an ample degree of distortion wilt
be revealed, But it is important to
appreciate that this distortion of the
current, by itself, 1s of no consequence
whatever in the circuit of Fig. 1 (a).
A sine-wave voltage is applied directly
to the primary winding, hence the
magnetic flux within the core behaves
in such a way as to induce a back

_EMF of sine wave-form. This being

L4 An Introduction to the Study of Harmonic

Distortion in Audio Frequency Transformers;” Journal

of the British Institution of Radio Engineers, Vol 3,
No. 1, July, 1042,

suppose the.

Why It Occurs and
How to
Calculate It

By N. PARTRIDGE,
Ph.D., B.Sc.(Eng.), A.M.LE.E.

.

so, it follows that the voltage induced
in’the secondary winding will also be
of sine wave-form. Our present
interest is strictly limited to this com-
parison between the applied primary
voltage and the resultant secondary
voltage. So long as no- distortion
occurs between these two points the
primary current can adopt whatever
wave-form it chooses.

The second factor necessary to
produce the phenomenon of voltage
distortion has nothing to do with the
transformer. It arises from the un-
happy fact that audio frequency
transformers are not usually con-
nected directly across a low impedance
source, but generally have a series
impedance between the source of
voltage and the primary winding. In
the case of an intervalve or output
transformer, there is the AC resistance
of the associated valve; in the case
of a microphone transformer there
i1s the nnpedance of the microphone,
and so on.

In Fig. 1 (b) a resistance R has
been intreduced to represent this
series impedance. The shape of the
current wave-form at once assumes

OSCILLOSCOPE TO
OBSERVE CURRENT

DISTORTION
(a)
BRE" 14+ m Ve +Vh

s

(b)
Circuits employed to show that
a series impedance (R) is essential for -
the production of voltage distortion.
A transformer alone does not distort
the voltage.

Fig. 1.

DISTORTION

importance. A distorted current will
obviously produce a distorted voltage
drop across the resistance, and there-
fore will cause the voltage across the

primary of the transformer to be

distorted. Thus the distorted primary
current and the series resistance con-
spire to produce voltage distortion
on the primary side of the transformer.
No further distertion occurs within
the transformer between the primary
and secondary terminals.

The magnitude of the voltage dis-
tortion can be expressed as the ratio
of the harmonic voltage across the
primary (or secondary) to the funda-
mental voltage across the primary (or
secondary). Let us suppose that in
Fig. 1 (b) the impedance of the trans-
former is Z, and let the current
through the primary be I, at the
fundamenta.l frequency, plus a har-
monic component I,. The voltage
across the primary can be represented
by V; (= I; Z;) at the fundamental
frequcncy and Vh at the harmonic:
frequency. The fractional voltage
distortion is clearly V,/V.

The harmonic voltage appearing
across R will be (by Ohms Law) I,R.
We started with the clear under-
standing that the source was of pure
sine wave-form, and therefore ‘con-
tained no harmonic voltage. Hence
the harmonic voltage across R and
that across the transformer primary
must cancel out. In other words,
these two voltages must be equal and

opposite. Therefore V, = —I;R.
Also we know that V, = I L and
dividing one by the other we  find
that i—

\("h . Ih - R

Vi 1, Z;

Thus we arrive at an expression for
the fractional voltage distortion
(V,/V,) in terms of the current dis-
tortion (I,/I;), the series resistance (R),
and the 1mpedance of the trans-
former (Z,). :

Variables

Apart from throwing a certain light
upon the mechanism of transformer
distortion, the equation does not get
us very far on account of the elusive
nature of the ratio I;/I,. This ratio
varies with the flux density within the
core material, becoming greater the
higher the flux density ; also, at anyv
constant flux density it varies with R,
becoming zero when R is infinite.

The papers already referred to will
show the reader how the problem was
solved, and in the present article it is
proposed to jump in one leap from
the present introductory stage straight



to the application of the solution in
practical cases.

Two formulae have been evolved
for the calculation of the total RMS
harmonic distortion produced by a
transformer. They both arrive at
precisely the same result, but cach

Wireless World

[ is the length of the magnetic
circuit in centimetres.

A is the cross sectional area of the
magnetic circiit in square centi-
metres.

f is the frequency being considered
in cycles per sec.
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(z) It is accurate only providing that
the ratio R/Z, falls between o and 1.
This restriction is not a serious one.
The bass attenuation of a transformer
depends upon the ratio of R to Z,.
If R/Z; exceeds 1 the attenuation will,
exceed 3 db. Hence another way of

i
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Fig. 2. Values of the factor 1a/I, for Silcor 2 in the normal Fig. 3. Values of Z,, relative to the values of Inu/I,

cyclic condition (H=:0) and in the presence of various polar-
izing fields (H=o0.1, 0,25, 0.5 and 1.0 gilbert per cm.). The tests

were conducted at 50 c¢/s upon laminations 0.014” thick.

has its own particular sphere of useful-
ness, We will deal with these one
at a time, first stating the formula,
then describing the factors appearing

therein, and finally illustrating its
employment.

\7

e

i
Im. 1. I .R (1—3_> (1)
l,f Z.W NEA 7( 4zf
I/l, and Z, are two quantities re-

lating to the core material. Both
vary with flux density and
measured values obtained from
samples of silicon steels in
common use are given in Table 1.
Table 2 gives further informa-
tion about the particular silicon
steels studied. The eflect of a
polarising field upon Silcor 2 is
indicated in Figs. 2 and 3.

N is the number of turns upon
the primary winding of the
transformer.

R is the combined resistance of the
secondary load transierred to the
primary in parallel with the resis-
tance in series with the primary.

Z, is the impedance of the primary
as before.

It will be noted that the data con-
cerning the core material is contained
in the first two factors, i.e. In/l; and
1/Z,,. The third factor (//N2A) relates
entirely to the physical design of the
transformer. The fourth factor (R/f)
deals with the conditions in the circuit
external to the transformer. The
final part of the equation contained
within the brackets is an empirical
correction factor.

There are three limitations that must
be "observed when using the formula.
(1) It has been proved to be accurate
only in the case of the silicon steels.?

2 Preliminary experiments by G. A. V. Sowter,
B.Sc., AMIE.E., the authority on the nickel irons
and their applications, suggest that the formula holds
for these alloys also.

given in Fig. 2, i.e, the present curves were determined
under the same conditions of test as those of Fig. 2.

expressing this limitation would be
to say that the formula holds good
providing the attenuation of the
transformer at the considered {re-
quency is not greater than 3 db.
(3) The formula is applicable only
when R is resistive. Again the
restriction is not. serious. The AC
resistance of a valve or valves usually
forms the major component of R, and
this 1s, of course, purely resistive.
The secondary load 1is often sub-
‘stantially resistive in practice, and in
any case specifications of performance
are usually framed with reference to a
purely resistive load.

¢ A little more must be said about
Iu/I; and Z . Possibly the easiest
way of understanding what these
factors signify is to consider how they
are measured. Take any stack of
laminations of the material to be
examined, such that the magnetic
circuit is a closed one of constant cross-
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settional area. Suppose- the length
of the magnetic circuit to be I, cms.
and the cross-sectional area A, sq.

.

Wireless World

Dividing the latter by the former we
obtain the value of In/I.

It should be noted that I is not
the same as I, mentioned earlier in

In/I, obtained under identical con-
ditions of test. If a sample be tested
at a number of different frequencies,
the values of Tu/I; and Z_, so obtained

¢ms. Wind a primary coil of any connection with Fig. 1 (b). I, is the will differ slightly in each case. But
- TABLE 1
T In (521 ] T . : l
B, P Zen Su T, VR S i, Lo Su T, /A SH B,
Lines per o _ ‘ ' : .| Lines per
sq. em.. . sq. em.
Sileor 1 Sileor 2 Sileor 3 Sileor 4
< 10-8 > 10-8 1§ 108 3} 10-5 | 3 10-° K10-571 5108 s
45 0.036 80 0.030 60 39.5 0.020 56 28 . 0.029 B3 69 45 .
90 1 0.0383 108 0.0365 72 40 0.0285 70 32 0.038 36.5 ¢ 82 90
180 0.041 130 0.0445 89 39.5 0.042 . 92 36 0.058 54 85 180
360 0.052 173 0.057 112 40 0.050 112 35 0.066 69 75 360
675 0.065 | 225 0.073 155 37 0.065 144 35.5 0.075 96 62 675
1,125 0.080 280 0.093 200 36.5 0.085 182 37 0.091 123 58 1,125
1,575 0.094 315 0.111 240 36.5 0.105 220 37.5 0.104 146 56 - 1,575
2,250 0.115 355 0.130 275 37 0.122 255 37.5 0.116 172 53 2,250
3,600 0.150 0.170 320 42 0.161 315 40 0.143 215 52 3,600
3,400 0.191 0. 0.220 330 53 0.20 330 47.5 0.173 | 245 56 5,400
7.200 0.23 3 57 0.265 305 69 - 0.24 320 59 0.21 240 | 69 7,200 -
9.000 0.27 255 84 0.315 260 96 0.28 285 78 0.235 215 86 9,000
10,800 0.305 180 133 0.36 200 142 - 0.33 230 113 0.27 180 118 10,800

convenient number of turns, say N,.
The next requirement is a source of
sinusoidal voltage having negligible
impedance and capable of ad-
justment -at will. The frequency is not
important so long as it is low; let
it be f; c/s. )
» The quantities to be measured are
variable with flux density. It must
therefore be decided at what peak
Hlux density the test is to be performed.
Call the chosen peak flux density B,
Then the- voltage to be applied to the
winding to produce this flux density
is given by the well-known formula
-\/v- . 4:-44 Bmkl‘—\lfl (’)
f 108 -
Having adjusted the source to this
voltage the test sample is connected
directly across it, as in Fig. 1 {a). By
employing an electrical wave analyser
in place of the oscilloscope, the current
can be measured at the fundamental
frequency, giving I, and at the

value of the harmonic current when
a series resistance (R) is included in the
circuit. Ixis the particular value of I,
when R is zero.

Z,p, remains to be evaluated. Thisis
given by the formula :—

7 :yl : _ﬁ__li.___
w T NPA L,
—z, L

T ONPA

A little consideration will show that,
at low frequencies, multiplying Z, by
[N A, f, gives (very mnearly) the
impedance at 1 ¢/s of a choke in which
N=1, A=1 and [ = 1% This
follows from the fact that at constant
peak flux density the impedance is
inversely proportional to 7 and directly
proportional to N2, A and f (nearly).
Z,, has therefore been christened “ the
relative specific choke impedance,”
and it is “ relative ” to the value of

# The approximation arises as a result of eddy current
effects.  For a discussion of this point the reader is

The above figures were deduced from tests at 50 ¢/s and the sheet thicknesses were as stated in Table 2.

T .1 .
the product im 7 will -always be

f 57 -
constant, hence formula (1) is in no
way influenced by these variations in
the separate members of the relative
pairs of values.

Z., is a useful quantity to know
about. It enables a rapid estimate to
be made of the impedance at any low
frequency of any choke. For example,
let a new choke have the parameters
N, 7y gnd A,, and let the frequency
be f,. A good idea of its impedance
is given by :—

No*Asfy
s

(3)

A practical example will clear up
any obscure points. Suppose a trans-
former to be made up of No. 56
stampings (M. & E.A. Ltd., see Fig. 5)
in Silcor 2, the number of stampings
being such that the centre limb has a
square cross-section. Let the primary
have 4,000 turns wound in two sections
Next let us

hlLTIﬂOniC i'rb‘(]HCnCiCS, giVng In, referred to the forthcoming article in Wireless Engineer. of 2,000 turns each.
TABLE 2
Silicon Steels to which Table 1 refers
Manufactured by Magnetic & Electrical Alloys, Ltd., of Wembley
Silicon Sheet Max. Loss ‘ Equivalent Material by
Trade Content* Thickness f =50, Specific Specific
Name - . B,. = 10,000 Resistance Gravity
(per eent.) (ins.) (watts/kilo) : Sankey Armeo
Silcor 1 4 0.014 1.30 56 7.5 Super Stalloy Tran-Cor 2
Sileor 2 3% 0.014 1.40 56 7.5 . Stalloy Tran-Cor 1
Silcor 3 2% 0.018 -2:14 41 7.5 42 Quality Special Elec.
Silcor 4 1 0.018 3.17- 18 7.9 Lohys - - Armature

* The figures quoted for the silicon content  were supplied by Magnetic & Electrical Alloys, Ltd.



imagine that the transformer is to
be used in connection with two valves
in push-pull, the AC resistance of each
valve being 1,500 ohms and the
optimum load 3,000 ohms, i.e. 6,000
ohms anode to anode. Assume that
the secondary is resistively loaded so
that the optimum load for the valves
is reflected to the primary, and also
that the anode currents of the two
valves are exactly balanced. Let us
now estimate the attenuation and the
harmonic distortion to be expected at
20 cfs when the transformer is deliver-
ing (a) 10 watts and (b) o.1 watt.

First, it is necessary to discover
what peak flux densities are involved
in the two cases (a) and (b). This can
be done in two steps. The voltage
across the primary is calculated as
follows (—

;= +/Watts X load resistance -
= 4/10 X .6,000
= 245 volts RMS (case a)
V7 = /0.1 X 6,000

= 24.5 volts RMS (case b).
Re-arranging formula (2) and sub-
stituting appropriate values, we find :

, 245 X 10% |
By = 4.44 X 4,000 X 14.5 X 20
= 4,750 lines per sq. cm.
(case a).

It will be noted that the area (A)
must be in sq. cms. while the dimen-
sions in Fig. 5 are in inches. The area
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is therefore (1.5 X 1.5 X 2.54%) sG.
cms. Case (b) can be treated in
exactly the same way, substituting
24.5 volts in place of 245 volts, B,,” is
thus found to be 475 lines per sq. cm.
Formula (3) enables us to calculate
the impedance of the transformer.
N, A and f are known. /is the mean
length of the magnetic circuit (shown
dotted in Fig. 2) expressed in cms.,
and is approximately 22 cms. Z,, is

found from Table 1 under the heading

of Silcor 2. These figures have been
plotted in Fig. 3 (upper curve, H = O),
from which can be taken the values
at (a) 4,750 lines per sq. cm. and
(b) 475 lines per sq. cm. These values
are roughly (a) 330-X 10-% and (b)
120 X 10-%. Substituting in formula
(3) we have :
., 330X 10-5X 4,000%X I4.5% 20

Zy = 22

==69,500 ochms approx. (case a)

Z;" =25,300 ohms approx. (case b).

‘The next step is to determine R.
Neglecting the resistance of the trans-
former windings, this will be the
resistance of the secondary load trans-
ferred to the primary, namely, 6,000
ohms, taken in parallel with the
resistance in series with the primary,
ie, 1,500 X 2 = 3,000 ohms. R is
therefore 2,000 ohms.

Since Z, and Z,” are so large by
comparison with R, it follows that
{a) the attenuation

x10% H=1-Of

will be negligible, (b)

160 /

formula (1) can be
used with safety since:
RJZ; is less than 1,

and (c) the factor

/
140, /

appearing within the
brackets in equation

7Tk
420

(1) approximates to
unity and can be

neglected.
L/ It now remains

only to substitute the
appropriate values in

100

equation (1) and thus
y to determine the

magnitude of the
harmonic distortion.

80

All the factors are

NN

OISTORTION COEFFICIENT Sy

known with the
" exception of In/l,.

607

By plotting the
figures given in Table

NN _
AN T

1 (see Fig. 2, H = O)

40

T\

Fig. 4. Values of the

distortion  coefficient
(Su) for Silcon 2 in the

20

normal and polarized
states. These values

are independent of the
test frequency and

2,000 4,000 6000

8,000

16,000 12000 lamination thickness.

PEAK FLUX DENSITY (LINES PER SO.CM.)

- of a magnetic material.
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it will be found that at 4,750 and 475
lines per sq. cm. IH/I; = 0.2 and 0.06
respectively. By substitution in equa-
tion (1) the fractional distortion in
case (a) is 0.0057 (or 0.57 per cent.),
and in case (b) o.0047 (or o0.47 per
cent.).

The example chosen for illustration
happens to be a very favourable one,
and it must not be assumed that the
distortion is always so desirably small.

MEAN PATH.
OF FLUX
3— __;' "
Ne 56 . W 3
. \ ¢
{ ¥
| 1T
|
|
<3 | ) et 2a
2 BE
v !
L)
3/4 » o, l&______’}
¥
~L - 4" I

‘Fig. 5. Dimensions of the M. & E. A,
Ltd. stamping No. 56 used in the
numerical examples. The mean path
of the magnetic flux in one half is
indicated by the dotted line.

The second formula for calculating
transformer distortion is ;(—

Vo _

v, T

. . 10° . I . R R (4)
R P R NN 7‘(1-47,,.)

This is little more than a variation
‘ . . oI L1
of equation (1) in which o7 has
! Z.s'))

10°,
oy These two
L

products are, in fact, equal. But
special interest centres upon SH, which
is defined as the distortion coefficient
It can be
calculated from the data obtained
when measuring I/l and Z, and is
given by :—

been replaced by Su

sp?

. IaN
SH = 0.56 B,/

It can be shown that this specific
quaritity is constant for any given
material operating at any one value
of B,,. Itis dependent only upon the
shape of the hysteresis loop and is
independent of test frequency, lamina-
tion thickness, winding data, physical
shape or size of the sample tested, etc.,
always providing the flux density is
substantially constant throughout the
magnetic circuit and the frequency is
below that at which skin effect becomes
appreciable.

Values of the distortion coefficient
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Transformer Distortion—
(SH) are included in Table 1, and the

effect of a polarising current upon the
. coefficient in. the case of Silcor 2 is

shown in Tig. 4.

By way of illustrating the use of
equation (4) we will answer  the
following question. Referring to the
earlier numerical example, what would
be the effect upon the distortion if the
two anode currents differed by 6 mA.
instead of being balanced ?

We have already assigned values to
N, I, A, R and f, and none of these
will be influenced by the polarising
field which results from the anode
currents being unequal. Neither will
the values of the alternating peak flux
densities, B,,” and B,”, be different.
But Z, Whlch is wanted to calculate
Z;) aud %H are both functions of the
polarlqmg field. The strength of this
field is therefore the first thing to be
decided.  For a closed magnetic
circuit, i.e. non-gapped, this is given
by the well-known formula :—

0 — 0.4 NI
Z,
where N is the effective number of
turns traversed by the polarising
current I. .

In the present instance one half of
the primary winding carries 6 mA more
than the other half. Therefore the
polarising current is 6 mA and the
effective turns are 2,000. Hence :—

0.4 X 7 X 2,000 X 0.000
22

H =

= 0.68 gilbetrt per centimetre.
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Referring to Fig. 3 and interpolating,
it will be seen that the relevant values
of Z,, are 210 X 10-% for case (a) and
70 X 10-% for case (b).
in equation (3) the values of Z, are
found to be 44,000 ohms and 15,000
ohms, respectively. The polarising
field has caused the impedance to fall
considerably, but in both cases it still
remains very large by comparison
with R (2,000 ohms), and therefore the
attenuation will not be appreciable and
the correction factor to the right of
equation (4) can be neglected.

Turning now to Ifig. 4 and again
interpolating, the relevant values of Su
are found to be of the order of
120 X 10-% and 53 X 10-% Finally,
substituting in equation (4) the two
values of the distortion come out to
be o0.0145 (or 1.45 per cent.) and
0.0064 (or 0.64 per cent.). Looking
back at the original figures it will be
seen that the lack of balance between
the anode currents has caused the
distortion to increase by no less-than
155 per cent. at To watts output. In
other words, the distortion is about
2} times as great as before. At o.1

‘watt output the ill-effect is less marked,

being an increase of only 36 per cent.

A very great deal more could be said
about this matter of iron distortion in
audio frequency transformers. Almost
all preconceived ideas about it are
now known to have been funda-
mentally wrong. But space is precious
in a monthly journal and must be
fairly divided amongst all interests.
Perhaps an opportunity to return to
the subject will occur later.
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1
issued in conjunction with ‘° Wireless World "’ E
Net By |
Price Post t
“ FOUNDATIONS OF WIRELESS,” by A. L. M. Sowerby, H
M.Sc. Third Edition revised by M. G. Scroggie, B.Sc., H
A.M.LE.E. 6/- 64 |
« RADIO LABORATORY HANDBOOK,” by M. G. Scroggie, i
B.Sc., AAM.I.LE.E. Second Edition Revised and Enlarged . 12/6 12/11 |
“ VVIRELESS SERVICING MANUAL,” by W. T. Cockmg, 1
A.M.LLE.E, Sixth Edition Revised and Enlarged .. 7'6 7/10 i
“ HANDBOOK OF TECHNICAL INSTRUCTION FOR . |
WIRELESS TELEGRAPHISTS,” by H. M. Dowsett, !
M.LE.E., ¥.Inst.P.,, M.Iast.R.E.,, and L. E. Q. Walker,
AR.C.S. Seventh Edition ... 27/6 28/3
“ WIRELESS DIRECTION I‘I‘«DING »” bv R. Keen, B Eng
Hons. Sheffield, AM.LE.E. Third Edltxon - 276 28/3
‘“ RADIO DATA CHARTS,"”" by R. T. Beatty, M. A B. E D.Sc.
Second Edition Revised . 6/ - 6/3
“ TELEVISION RECEIVING EQUIP‘\IENT,” byW T, Cockmg, .
A.M.LE.E, . 8/6 9/ - i
‘¢ RADIO INTERFERENCE QUPPRESSIO\I 0 by Gordon H
W. Ingram, B.Sc. 5/~ 5/4
“ LEARNING MORSE.” Ninth Edition .. 6d. 71d.
* RADIO DESIGNER’S HANDBOOK,"” Edited by F. Langford
Smith, B.Sc., B.E, 106 11/1
“ WIRELESS WORLD* GREAT CIRGLE PR‘OJECTION
MAP 2/- 2/3
B.V.A. LIST OF EQUIVALENT AND PREFERRED
ALTER‘\IA’I‘IVE VALVES . 1/- 11
Obtainable from Leading Booksellers and Railway
Bookstalls or by post (remittance with order) from
ILIFFE & SONS LTD., Dorset House, Stamford Street, London, S.E.1

Substituting -
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Russian Morse

CIRCUMSTANCES may arise where

a knowledge of the morse code
as used by our Russian Allies will be
of value to British wireless operators.
Accordingly we give below the sym-
bols corresponding to the Cyrillic
alphabet, which is used throughout
the greater part of the U.S.S.R.

RUSSIAN | ENGLISH

MORSE
PHONETIC
LETTER | EQUIVALENT

SYMBOL -
o - i
maREE

o -
- -

L _ B B ]

[ ]

s a .
1L XL
e

N -
I
 AEEEE
-
- n
LX)
1B
[T

[ XL

-

LX)
anmmE
snan

- .
-
L
- G T .
L
- R
.o -
n . e

I=Tiawllu-]l=zlie-2

12
w

O

EE::xewﬂomzqmzamSSw§

<x09iOIﬂCﬂwEﬁOZKPXLHN<mUOEW>

(e
[
[

q Ae, &

As will be seen from the table,
transliteration from one alphabet to
the other presents less difficulty than
might be expected, as the morse sym-
bols for each Russian letter are those
allotted to the phonetic equivalent
letter in the International Code.

Introduction to Valves
IN spite of the fact that the valve is

the most important of all modern.
radio devices most textbooks deal with
it as an auxiliary to the circuit in
which it is used. In “‘ Introduction
to Valves,” by F. E. Henderson,
ADMIE.E., which is expected to be
ready some time during the month of
August, the normal process is re-
versed, and the valve comes into the
foreground of the picture. As its title
implies, the book deals with the sub-

ject from the point of view of those

who have not previously studied it
deeply. The book costs 4s. 6d. (by
post 4s. od.), and is to be issued by
our publishers on behalf of -the
General Electric Company.
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Measuring Gear and Its Uses

By W. H. CAZALY

V.—Beat Frequency Oscillators

i

N testing the performance of audio.
amplifiers and receivers it is often
necessary to make use of audio-

frequency alternating voltage of which
the frequency, the magnitude and the
wave-form are precisely known. More-
over, it is very often necessary that
the first two factors at least should be
easily and accurately altered over wide
ranges.

For instance, the response of an AF
amplifier may be checked by apply-
ing a test input voltage and recording
. the resultant output on an output
meter. In such a case the input volt-
age may need to be less than a volt
in magnitude, but that magnitude
must be known ; the frequency of this
voltage, however, must be variable
from (for a first-class amplifier) about
20 c/s to 12,000 ¢/s, and in most
cases it is very important that it
should be of pure sine wave-form. A
known voltage of this nature, but of
much greater amplitude, may be
needed to modulate some test RF car-
rier signal when measuring the per-
formance of a receiver. There is,
again, the testing of a loudspeaker for
its efficiency and fidelity in converting
electrical into acoustical energy, and
for this quite considerable power as
well as accurately known frequency

[+ S—

and wave-form, may be needed. A .

little thought will show that a piece
of apparatus capable of producing
alternating” potentials of such widely
variable qualities with ease and cer-
tainty has to be a fairly complex
device.

Sum and Difference
Frequencies

Indeed, a good beat frequency oscil-
lator, which is the most commonly
used instrument for the purpose, 1is
neither easy nor cheap to construct.
Its principles, however, are simple
enough. It is well known that if two
sine-wave alternating voltages are de-
veloped simultancously across some
circuit that will record their resultant
effect, that effect will contain not only
the two original frequencies but also
two more, one equal to the sum of the
two originating frequencies and the
other equal to their difference. Thus
if f1 and f2 are the two originating fre-
quencies, the mixing of them will give
rise to f3=f1+fz and f4=f1—f2.

To take some figures: if fr=100
ke/s and fz=115 ke/s, then the re-
sultant of mixing them will contain
also f3=100+115 kc/s=215 kc /s, and
f4=115—100 kC/s=15 ke/s.

A glance at the circuit diagram

proximately 200 kc/s.

shown in Fig. 1 will reveal two triode
tuned=anode oscillators, Vi and V2,
the frequencies of which are deter-
mined by the values of L1, Cr,2,3,
and L3, C4,5,6, respectively. The
outputs, of these two oscillators are
mixed in a conventional triode-
hexode. so that in the anode circuit of °
that valve there are present the four
frequencies, two from the two oscilla-
tors, their sum, and their difference.
The frequency of.the oscillators them-
selves is approximately 100 kc/s, and
the sum frequency is, therefore, ap-
"These three
are of comparatively high frequency
and are readily filtered out by chokes
and by-pass condensers, leaving only
the difference frequency, which is
within the audible range. This differ-:
ence frequency is now handled exactly
like an ordinary AF input to the grid
of V4, which acts as a buffer ampli-
fier, and the signal passes to the out-
put valve Vs, and is conveyed to the
output terminals through a massive
and carefully designed iron-cored
transformer.

This is a fairly typical and wery

commonly used form of circuit for a

beat frequency oscillator. Before con-
sidering other forms of AF generator,
it will be worth while to note a few

THT |
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Fig. 1.
and is used as the ¢ Set Zero ’’ control in adjustments preliminary to use.

C6=o0.00005uF and is a pre-set trimmer for scale calibration,

Basic circuit of a typical beat frequency oscillator. Vi and Vz are tuned anode oscillators.
The output frequency is altered by C4=o0.0005uF.
C2=C5=0.0014F ; these form the major part of the capacities

tuning the circuits,

C3=0.00005uF {(variable),
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points about the cucul‘c In the first
place, although it is not shown in the
diagram, the screening of the two
oscillators from each other has to be
very complete. They are usually
positioned as far away from each other
as is practicable in the instrument
and the coils at least are encased in
cans. This is to avoid ‘' pulling’
between the two oscillators when they
are on very nearly the same fre-
" quency. Those who have handled a
““reaction’’ receiver close to a power-
ful transmitter will have noticed,
perhaps, that when the receiver is
oscillating the resulting whistle caused
by the heterodyning of the incoming
signal with the oscillation of the react-
ing valve cannot be brought progres-
sively quite to zero.
dropped to a few score cycles per
second it stops abruptly and a ““ dead
spot’’ seems to extend over a dr\gre"
or two of the tuning dial. This is be-
cause the powerful incoming signal is
forcing the oscillatory currents in the
receiver tuned circuits into resonance
with itself. Plainly, when the two
frequencies of the incoming signal and
of the oscillatory currents in the re-
ceiver are exactly the same, there is
no. difference frequency—that is, no
audible sound.

2

Hexode Mixer

The same sort of thing may happen
if the two oscillators in the BFO pull
into resonance, through stray coup-
ling, at a common frequency; they
produce in the anode of the mixer
valve V3 no difference frequency, or a
zero beat frequency. This would mean
in practice that the BFO, instead of
being able to produce alternating out-
put ‘voltage at frequencies covering
even the lowest audio extreme (about,
perhaps, 30 c/s), would give no out-
put at all below about 100 c/s or so
—which would render the BFO useless
for quite a number of the more inter-
esting performance tests.

Hence, the two oscillators are most
carefully isolated from each other.
The use of a triode-hexode mixer aids
this—it is a type of valve noted for
the small amount of coupling between
the triode portion and the control grid
circuit even in normal use in super-
heterodyne reception—and the very
fact that the triode portion of this
valve is not used save for the triode
grid, but the two {requencies are
generated by separate oscillators, en-
ables them to be brought to within
very small differences from each other
before they tend to pull into res-
onance.

There is also a reason for picking
on neither a very high nor a very low

When it has “

~ condensers

Wireless World

frequency for the two oscillators.
Considering first what would happen
if Vi, say, were fixed at 40 kc/s and
V2 had to be tuneable to produce dif-
ference frequencies covering the whole
AF range. Itis evident that to do so
V2 would have to be tuneable from
40 ke/s to 25 kefs. It would itself
run nearly into the AF range, and an
enormous tuning condenser would be
required to cover this range of fre-
quency variation. The oscillator fre-
quencies. are therefore made high
enough to be well outside the AF
range and easily tuneable over 15 kc/s,
using the almost standard o.0005 uFf
type of tuning condenser in conjunc-
tion with fixed condensers and trim-
mers.

Optimum Oscillator Frequency

Now, if we consider what would
happen if, instead of about 100 kc/s,
we were to use frequencies of the order
of megacycles per second, it is found
that the capacity changes to cover
the 15 kc/s range of difference are so
slight that they can be brought about
by small alterations of stray capacities
due to wiring, changes of valves,
warping of the case, etc. Sothatwith
two high-frequency oscillators, tuning
would certainly be easy, but the order
or reliability and constancy would be
remarkably low. Moreover, owing to
the small percentage of difference be-
tween two such high frequencies, pull-
ing between their circuits would be-
come much more difficult to avoid.
Hence, 100 kc/s seems to be a good
working compromise.

In the diagram, V1 is the fixed oscil-
lator, the trimmer C3 shown being
used only for zero adjustments. V2
is tuned over a range from 100 kc/s
to 115 ke /s by the 0.0005 pF variable
condenser Cj, across which there is
also a fixed condenser Cs, which corre-
sponds to Cr in Vi, and it, too, has a
trimmer that may be adjusted to com-
pensate for changes in strays. The
difference ‘frequency is determined by
the setting of the condenser C4, the
dial of which is calibrated in cycles
per second.

Although the two voltages are com-
bined, in this case, in a triode-hexode,
another triode is often used. With
careful design, one of the oscillators
itself may function also as a mixer.

In the anode of the mixer, by-pass
and filters remove the
supersonic components present, leav-
ing the difference frequency, which is
then fed to the grid of a buffer-ampli-
fier valve stage and treated as an
ordinary AF signal.  There may be
more than one of these stages.

A point worth noting is that con-
nected to the grid of the buffer-ampli-

fier there i3 not only the output con-
trol potential divider, but also a switch
S1 that connects this grid at will to
one side of the valve heaters. This is
done in order that, when setting up
the instrument for use, a quick check
of accuracy of calibration may be
made against the 50 c¢/s frequency of
the AC mains supply that operates the
instrument. Normally, ‘‘ mains hum ”’
is carefully avoided in amplifiers,, one
of the devices for this purpose being
to centre-tap the heater supply wind-
ings as shown in Fig. 1 to chassis.
However, by connecting the grid of
Vi through a condenser to one 51de of
these heater windings, a volt or two
at 50 ¢/s is applied:

Now, if the difference heat fre-
nuency supplied from the anode of V3
is itself at s0 c/s, it will be exactly
in step with this mains frequency and
the pointer of the output méter of the
instrument will merely indicate a
steady output. But if the generated
difference frequency is not exactly 50
c/s, the pointer will slowly rise and
fall, and the ‘“Set Zero’ condenser
(C3) must be adjusted until this wav-
Fig. 2. A method of

calibration by audible
beats in which a fixed

FIXED

FREQUENCY frequency standard and
RS A a BFO have
& their outputs

“’Hooo/ applied simul-

G taneously to a

pair of head-

BFO phones or a

,,/ ¥ loudspeaker.

‘ ;

oo//

ing motion ceases and the generated
and mains voltages applied to the grid
of V4 are exactly. in step. Ad-
mittedly this check ~can only be
applied at the 50 ¢/s mark on the cali-
brated dial, or,.if harmonics are suffi-
ciently strong in the mains supply, at
100 and 150 c¢/s; but if the rest of the
instrument is in good order, it can
usually be assumed that the calibra-

N
°o

" tion is correct over the rest of the dial.

It will be noted that the only iron
in the circuit is in the output trans-
former, which is usually of massive
construction to avoid an approach to -
saturation, even on high outputs, with
consequent distortion and the creation
of harmonic frequencies in the output.
Provision is shown for only two out-
put impedances obtained by altering
the ratio of secondary to primary in
the output transformer; but, of
course, the design can be adapted to
the nature of the work to be done. A -
rectifier type of AC voltmeter is
usually quite accurate enough to indi-
cate the voltage developed across the
output terminals.



The calibration of a BFO and of
kindred sources of AF may be carried
out either by means of comparison with
standard fixed generators includ-
ing tuning forks, or by visual means
with a cathode ray oscillograph. Con-
sidering the first mentioned, all that is
necessary is to combine the standard
frequency output acoustically with that
of the BFO under test. For instance,
at frequencies over 100 c/s (above
which the response of headphones is
usually sufficient) the arrangement of
Fig. 2 will be quite satisfactory. The
output of the standard source and that
of the BFO will combine as a complex
sound output from the phones. The
dial of the BFO may now be turned
until the BFO output frequency ap-
proaches the standard frequency, say,
500 c/s. As coincidence is made
closer, the combination of the BFO
and the standard outputs will give rise
to a beat note or flutter, falling in
frequency until finally only a pure
500 ¢/s tone is heard. In this way,
accuracy of the order of a fraction of
a cycle per second can be obtained
with ease, even at high frequencies of
the order of 10 or 12 ke/s. Even with
only one standard frequency, the BFO
dial may be calibrated by the use of
octaves and a good musical ear, with
an accuracy quite sufficient for most
purposes. If this method of calibra-
tion is adopted one should arrange to
be at home when the piano-tuner
calls!

Good public mains supplies preserve
a considerable accuracy of frequency,
even if their voltage varies somewhat,
and therefore form a very handy stan-
dard 50 c/s frequency. With this
source at 50 c/s, Lissajous figures ob-
tained on the 'screen of a cathode ray
oscillograph provide a very accurate

- CRO
6% O --J:ﬁ-
ol 4~
(O e]
(a)
TIME
BASE
(b

Fig. 3. (a) Shows the picture obtained
when the frequency of the time base
and the BFO output are the same. (b)
Shows the picture obtained when the
frequency of the BFO output is in-
creased to 8 times that of the time base.
There are 8 complete sine waves.
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and easy method of calibrating the
dial of a BFO over the whole AF
range. The method may be briefly
outlined as follows: First, the saw-
toothed time base for the ** X' sweep
is set up at exactly 50 c/s, by apply-
ing mains voltage (stepped down by
a transformer) to the Y plate and ad-
justing the time bas~ until a single
sine-wave trace is obtained. Now the
mains voltage is removed from the Y
plate and the output of the BFO is

Fig. 4. An arrangement
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and varied that it is hard to select a
few typical examples. There is, of
course, the most obvious use, in
checking over an AF amplifier for
““frequency response.”’ The arrange-
ment is shown in Fig. 4, the BFO out-
put, maintained at an unvarying level,
being applied to the input terminals
and the frequency altered to cover the
whole AF range desired. The varia-
‘tions in the output of the amplifier as
recorded on the output meter are

for taking a frequency
response curve of an
AF amplifier. R is a
resistance equal to the

normal load offered by
the speaker.

applied in its place.
ing control should nof be used to
steady the picture ; that must be done
by exact control of the time base fre-
quency and BFO output.

If the BFO output is now made
25 c/s, an elliptical figure will be ob-
tained on the CRO screen. If desired,
the time base can now be adjusted to
run more slowly until the sine-wave is
regained, showing the time base to be
set at 25 ¢/s. With this time base,
the application of BFO outputs at
multiples of 25 ¢/s can be readily ob-
tained by increasing the BFO fre-
quency and noting the necessarily in-
creasing number of sine-waves in the
picture, up to some 200 or 250 c/s.
Assuming that the last figure has been
obtained with 250 ¢/s applied to the
Y plate from the BFO—10 complete
sine-waves on the screen—the time
base is then adjusted, leaving the
BFO dial. untouched, to increase its
speed until once mor~ only one sine-
wave is seen as the picture. The time
base is now running at 250 ¢/s. Mul-
tiples of this can be obtained now, as
before, by increasing the frequency of
the BFO output so that in succession
2, 3, 4, 5, and up to 10 complete sine-
waves are seen. This takes the BFO
up to 2,500 ¢/s. The time base can
now be again adjusted to regain a
single-wave, showing that it is run-
ning at 2,500 ¢/s, and with that as a
base, the BFO output can be taken in
frequency right up to the limit of the
AF band.

Having obtained a calibration point
at, say, 1,000 c¢/s on the BFO dial,
it can be used on similar principles to
find a very large unmber of interme-
diate points. With care, this can be
made an extremely accurate method
of calibrating a frequency source up to
radio frequencies, the limit being
determined by the maximum speed of
the time base and the characteristics
of the cathode ray tube.

THe uses of a good BFO are so many

OQUTPUT
BFO AMPLIFIER METER
@ o o ¢ ]
o e) N oo
The synchronis-  noted and subsequently  plotted

against f{requency. The effects of
various speaker loadings can be ob-
served and also the effects of long con-
necting leads.

With a signal generator it can be
used, as was described in a previous
article, for making overall acoustic
response tests of a receiver, being then
i operation as a modulator of vari-
able frequency, or as a means of accur-
ately tuning a RF carrier a few hun-
dred or thousand cycles away from a
mid-frequency for bandpass and adja-
cent channel tests.

The Wireless Industry

A HARD  beryllium-copper alloy
(Cu.Be.250) has been added to the
range of ‘' Telcon’ alloys. Its high
tensile and fatigue strength make it suit-
able for electrical spring contacts and it

- is easily worked in the soft condition.

It is available in strip, wire and rod,
and particulars are obtainable from The
Telegraph Construction and Maintenance
Co., Ltd., 22, Old Broad Street, London,
E.C.2. .

For delicate instrument work the aver-
age electric soldering iron is too heavy
and clumsy and a special lightweight
electric iron has been introduced by Run-
baken Electrical Products, 71-73a, Ox-
ford Road, Manchester, 1. It weighs
50z., has a copper bit -%in. X %in., and
is fitted with radiating fins to keep the
handle cool. The heater is rated at
30 watts and is supplied with current at
12 volts through a mains transformer,
which is fitted with a pilot light and is
available in sizes suitable for 1 to 50
irons.

s Wireless World
Brains Trust

hcrnevenenne Problem No. 3.vuvcvvienndt

HAT is the difference between
additive " and  multiplicative
mixing? (Solution o page 194.)
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Improving the

DIODE DETECTOR

HE widespread use of the diode

detector in modern receivers

is due to its cheapness, low
inherent distortion and ability to
provide AVC. It is now realised, how-
ever, that it can contribute a large
amount of distortion if not wused
correctly. This may be due either to
curvature of the valve characteristic
or to the arrangement of the diode in
the circuit. The former is easily re-
duced to negligible proportions by
working the diode with a sufficiently
large carrier input, so that the curved
part of the characteristic forms only
a small proportion of the total used.
Under normal conditions with a
detector efficiency of 8o per cent. the
total amplitude distortion in the out-
put has been quoted® as 2 per cent,,
which is relatively harmless.

E 3

4

R; C ‘
: IT

Fig. 1. Diode detector circuit.

Amplitude distortion is by far the
more important, and apart from any
non-linearity in the valve feeding the
diode, is always due to the AC load
being unequal to the DC load, causing
clipping of the negative peaks at all
levels beyond a certain critical modu-
lation depth, The theory of this effect,
has been amply treated elsewhere’ %3 %
and it is sufficient to say that the
maximum modulation depth handled
by a diode detector without distortion
is equal to the ratio of AC to DC loads.
It will be apparent that if the DC load
resistance be shunted by other com-
ponents offering no DC path, the
distortion present at 100 per cent.
modulation will be greatly increased.’

Fig. 1 shows a conventional diode
circuit. In this the DC and AC loads
are equal for all Jow and medium
modulation frequencies; at high {re-
quencies, however, the AC load becomes

less than the DC load because of the -

shunt reactance of C. This cannot

4% % b etc,—These and subsequent references are
to the Bibliography at the end of the article,

Design for Negligible
Distortion at All
Modulation
~ Levels
By GEORGE A. HAY, B.Sc.

easilv be avoided, and is a possible
source of amplitude distortion in
receivers with a wide frequency re-
sponse. ~The maximum modulation
AC load

depth m is equal o the ratio BC Toad
ie.
XR
M == W/X2+R2 — X -
R VXIFR?

If R=o0.25 M2 and C=300pupF—
common values in practice—X will be
about 0.1 MQ at 5,000 cfs, and m will
be 0.37; any distortion will therefore
result from the detection of any
modulation beyond 37 per cent.
Actually results are not quite so bad
as this because of the demodulating
effect of a diode used in this manner.®
Evidently the choice of R and C is
of some importance, and the deciding
factor must be C, as this must be large
enough not to reduce substantially
the RF input to the diode. A reason-
able value is ten

the highest frequency whose second
harmonic lies within the reproduced
range) we have

X
N =+ /,W=o.9 where X=~0.5 M2
VAT R
— a2
and hence R=X —%ﬁﬁo.15 Mo

A safe value to adopt will be o.1 M&.

So far we have not’considered the
connection of the detector to an AT
amplifier. Such a connection in the
normal way requires the interposition
of a blocking condenser with accom-
panying grid resistance, in order that
the DC component of the detector
output will not alter the bias on the
amplifier. This, however, {orms
another shunt circuit which reduces
the load impedance to AC at all
modulation frequencies. There exist
several methods of overcoming this,
such . as operating the diode with
positive bias?, using a complex re-
active load?, or applying negative
feed-back®. It seems to the writer,
however, that the only really satis-
factory solution lies in abolishing any
reactive shunting, and thus removing
the trouble at the. source. = This is
done, of course, in the grid detector
when used correctly, as the output of

the diode, in this case the grid and

cathode of the triode, is applied
directly to the grid of the AF ampli-
fier. The DC load is thus shunted
only by stray capacitance.
disadvantage of the grid detector is

‘the fact that the working point of the

times the anode-
cathode capaci-
tance of the diode,
which, in the case
of theMazdaVoiy4,
gives a value of
3ounF, a value
considerably lower
than the usually
quoted figure. R
must now be

~ Ve

R4

Vi

Cl
1
AN
RI
R2
Ce W

Fig. 2. Compensated c2

diode detector with

negligible amplitude

distortion ; values of R3

components as given
in the text.
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chosen so that the AC load is nearly

equal to the DC load. If we assume a
maximum m of 0.9 at 5,000 ¢/s (ie.

7Y S——

ampiiﬁer depends on the value of the
RF input, and thus we may find
bottom-bend distortion taking ‘place

The great -

o
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Even if we fix the value of the input
by using an anode current meter and
a manually adjusted pre-detector gain
control. there still remains the diffi-
culty that the RF input which will

+*

CURVE!L INPUT

curve 3"A-B

curve 2 B-D

o
W T Ty

GurRvE 4 A-D
Fig. 3. Graphical illustration of working
of Fig. 2.

bias a valve of the small triode class
to its correct working point is too
small for the avoidance of distortion
due to diode curvature. On top of all
this is the fact that it is impossible
to obtain satisfactory AVC from a
grid detector.

If we could connect in series with
the detector output a source of direct
potential difference which was always
equal and oppositc to the DC com-
ponent of the output, the combination
could then be connectéd directly to
an AT amplifier without affecting the
bias of the latter under any condi-
tions. This has been done 4in the
arrangement shown in Fig. 2. As can
be seen, two diodes are used back to
back, one, VI, connected normally,
and the other, V2, arranged to supply
only the DC compenent. The output
of the detector proper is connected
to the grid of V3 through an RF
stopper R4. Ri1, Rz, C1 and C2 may
have the values worked out earlier
in' this article, while R3 and C3 have
values of 1 M2 and 1uxF. Assuming
amodulated input, the voltages across
A and B, and B and C, will contain
DC, RF and AF components, such
that A and C are negative with respect
to B. R3 and C3 form a filter which

Wireless World

removes the AF and RF components
from the output across B and C, and
hence across B and D we have only
the steady DC component, D being
negative. The results of this are
shown graphically in Fig. 3, curve 1
being the input, curve 2 the potential
of B relative to D and curve 3 the
potential of A relative to B. Now the
output is taken from points A and D,
and hence the total output is the
algebraic sum of curves 2 and 3,
curve 4, which contains only AF and
RF components. The latter is removed
by R4 acting in conjunction with the
input capacitance of V3, leaving only
the audio frequency across E and F.
It is important to realise that this
occurs at any carrier input, and V3,
being separately biased, is independ-
ent of the RF input for its working
conditions. For this reason we can
use any value of detector input, mak-
ing this as large as necessary to reduce
distortion due to diode curvature.

The DC and AC loads on Vi arc
substantially equal for all modulation
frequencies, while V2, which we may
call the compensator, is only supplying
DC to the output, and hence the slight
inequality of AC and DC loads does
not matter, ‘as it is insufficient to
cause any appreciable distortion in
the output of the valve feeding the
detector. ; ‘

If AVC is required, the circuit must
be rearranged as shown in Fig. 4,
when a negative potential is available
from point B without further filtering
This circuit is not so .good practically,
as the double diode réquires separate
cathodes, and these are isolated from
earth, and thus
liable to give rise
to hum. If the

. conditions, it
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voltage.® The most promising arrange-
ment appears to be some sort of DC
amplified AVC using the positive out-
put from point B in Fig. 2.

The coil design calls for some com-
ment. Best results were obtained
when *each secondary section was
given half the number of turns of the
tuned primary. The voltage step-
down 1is therefore 2:1, and if we
require 5 volts input to each diode
the pre-detector amplifier must give
10 volts RMS, which corresponds to
about 28 volts peak for a fully modu-
lated signal. This is relatively easy
to arrange. The input resistance of
each diode is R/27n where R is the DC
load and 5 the efficiency. Thus the
load imposed by each diode on the
secondary is about 50,000 ohms (taking
y as unity) which, reflected into the
primary, becomes 4 X 50,000 ohms or
0.2 M Q. The total load on the tuned
circuit is therefore 0.1 M £, which is not
excessive. It is advisable to construct
the coil to be as symmetrical as
possible, in order that the strav
capacitances and voltage outputs of
each secondaryv should be equal. Tt may
even be an improvement to earth the
centre of the tuned primary where
circunit arrangements will allow of this.

The circuit shown in Fig. 2 has been
in use for some time in a pre-tuned
local station receiver, and while critical
judgment is difficult under war-time
is believed that the
quality represents a distinct advance
on any other detector so far tried.
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greatest freedom
from background
is required, it may
be found necessary

to use separate
heater windingsfor
thétwo diodes. In
any case the AF
gain will be low, as
the RF input is
large, and thusany
hum will not be
amplified greatly.

Fig. 4. Modification
of Fig. 2 to give P
non-delayed AVC.
ave .
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Delayed AVC is impossible with this
arrangement, as the two diodes must
always be working under identical
conditions. This is perhaps just as
well, as it has been shown that exces-
sive distortion takes place when the
carrier input is equal to the delay
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This Mechanisation

‘ ‘ TE hear such a lot nowadays. about -

the complete mechanisation of
the Army that it leaves us old timers
of . the last war a little bewildered.
When we remember the old days on
the parade grounds of 1914 as we
formed fours to the bellicose bellow-
ings of the Sergeant-Major, it is hard
for us to visualise a modern parade
ground with its serried ranks-of one-
man tanks silently forming threes
without any apparent command,
for, of course, all orders are trans-
mitted by USW wircless from the
Sergeant- ’Major encased in his master-
tank with the crown of his rank upon
its tractors. Gone are the days when
we were told to put soap or special
marching powder in our -socks.
Nowadays, I suppose, it'is some other
.portion of the anatomy that has to
be protected against corns and cal-
louses.

It was with such thoughts in my
mind that the other day.I gave a few
words of fatherly advice to one of the
little Grid Leaks on the eve of his de-
parture to join one of these mechanised
units. I bade him not to forget to let

me have a full budget of news con-

cerning his new life with its mechan-
ised this and mechanised that, and I
sternly admonished Mrs. Free Grid for
her foolishness in insisting on his tak-
ing his all-electric portable, his electric
blanket, electric shaver and various
other electrical devices with which  he
had been endeavouring to mechanise
himself during the past few weeks in
readiness for his new life.  As I ex-
plained to her, these things would be
provided by an all-wise and fully
mechanised army.

It was with no little indignation,
therefore, that I learned from the first
letter we received that such things had
certainly not been provided, and that
when he had blandly enquired at bed-
time the whereabouts of the power
point for his portable and his electric
blanket ‘‘a mighty shout of laughter
from all the * troops arose,”’ as
Macaulay records in his graphic

description of a war which bears a

most astonishing resemblance to the
present conflict in its record of un-
preparedness and hasty improvisation.

Not only was there no issue of all-
wave portables whereby each soldier
might keep himself informed of the
. war’s progress by ransacking the
world for news, but there were no
proper facilities for those who had
been enterprising emough to provide

UNBIASED

By
FREE GRID

@
their own sets. - Electric light there
certainly was, but if a set were plugged
into a lamp socket it meant doing
without the light, and this was
frowned upon. The result was that
those who did have portables possessed
battery-driven ones, thereby wasting

the country’s supplies of zinc and lead
in the construction of HT and ¥.T bat-

“A mighty shout of laughter.”’

teries. As for the personal receivers
by which’ each soldier will keep in
touch with his unit when out on com-
mando amid the lonely passes of the
Black Forest, there has so far been no
trace of these.

Nearly a “Yorker”

I HAD a distinctly nasty shock the

other morning when I received a
somewhat peremptory letter headed
““re suppression,”’ and signed by a
man named Morrison. It took several
minutes as well as two cups of coffee
and cognac for me to realise that the
letter was about electrical interference
to broadcasting and that, in any case,
the writer’s name was not Herbert. It
only goes to show how fatal it is to

jump to conclusions, and reminds me

of a secretary I once had, now married
and safely out of the way, I am glad
to say, who was singularly addicted
to this habit of jumping to conclu-
sions. Her crowning act concerned a
letter which I had occasion to write to
a correspondent rejoicing in the good
old Anglo-Saxon name of Ebor. It
was no thanks to her that I did not
unwittingly commit a breach of good
taste, as the terms used in the letter
were, to say the least, very unre-
strained, and it was only at the last
moment that I noticed that she had
addressed it to a very august member
of the Upper Chamber.

Bakbel Confounded

TTEMPTS have been made from
time to time to bring into uni-
versal use an international language
such as Volapiik, Esperanto, Ido,
Latinesco and basic English. These
attempts have been based on the be-
lief that the adoption of a universal
language would abolish war, for ac-
cording to Dr. Zamenoff, who invented
LEsperanto, it is ignorance of each
others’ language and therefore the in-
ability to exchange ideas and aspira-
tions which causes quarrels among
individuals and, - therefore, among
nations which are, after all, merely
collections of individuals.

Of course absolutely the opposite is
really true, for to quarrel with any-
body you must make use of a language
which’ he or she understands, and
therefore it follows logically that if we
all spoke a different language none of
us could quarrel with the other and so
all wars would be avoided. I once
met with a striking instance of this
when motoring in Wales. A native of
those parts was walking in the road-
way along which my car was coming
and it was not altogether inappro-
priate, therefore, that, like the min-
strel boy in the song, he had his harp
slung behind him. Naturally I
knocked him down, but as neither of

us understood the other’s language we

could not quarrel, but with a polite
raising of our hats we passedalont7 on
our respective ways.

Despite this I am all in favour of
an international language, but to com-
mend itself to me it must be founded
on a sound scientific basis, and for this
reason T am glad to see the Wireless
World is tending more and more to
follow the example of Wireless Engi-
neer and other serious scientific jour-
nals in abandoning the use of the
King’s English in favour of the one
international language which is worthy
of serious support from men of science.
I refer, of course, to mathematics,
which, as ‘“ Cathode Ray’’ once told
us, is nothing but a sort of shorthand.
Thus # is an instruction to do some-
thing, and it is understood by men of
all nations. It is concise, it is definite
and it cannot be twisted from its true
meaning by artful luminaries of the
law. I am considering the question
of writing this page of notes hence-
forth in mathematics, but I would first
like a few comments from the more
scientific among you. Postcards only
please, and only mathematical sym-
bols to be used.

i
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MORSE METHODS

F late the morse code has béen
very much in the news. Some
indication of the widespread in-

terest in the subject is given by the
fact that sales of the Wireless World
booklet ‘‘ Learning Morse’’ have now
passed the quarter-million mark. Even
the columns of The Times have
carried a voluminous correspondence
on the learning of thé code.

Far too much stress has been laid,
both in The Times correspondence and
elsewhere, on the relatively simple
matter of learning the code; that is,
of memorising the morse symbols cor-
responding to each letter and figure.
Admittedly, the use of some of the
ingenious aids to memory that have
been suggested may save a few hours
in a process that in any case should
not take more than a day or two. But
the point is that such aids involve an
indirect line of thought that is far too
slow even for the slowest reception or
transmission of signals. It would
hardly be an exaggeration to say that
the memorising of morse symbols as
such is a waste of time, if not worse.

What the would-be wirfeless operator

must memorise are, for reception,
rhythmic sounds, and, for transmis-
sion, rhythmic wrist movements.
Until these are firmly impressed on
his subconscious mind, he is a long
way from becoming competent.

What seems to be a more direct
method, and one that is less waste-
ful of effort in the early stages of in-
struction, 1is described by T. R.
McElroy, the American champicn
telegraphist, in the May QST. Writ-
ing under the title, ‘*“ Good Morse is
Fasier,”” he claims to have succeeded
in getting a class of average begin-
ners, none of whom knew a dot from
a dash, to copy simple words at 20
words per minute during their first
evening’s instruction. This is how he
did it, in his own words:

““On the ordinary paper slip, in a
Mac Recorder, made with an ordinary
hand-key, I made about half a dozen déts

spaced very widely apart. Then, after a’

minute or so, I made a half dozen series
of two dots, the two dots being right
together as they should be, but much
" space between each group of two dots.
Then, after an interval, three dots, the
same way. Then four dots. And then
five dots. Then -two dots again as
originally. On the first night I ran that
- slip throngh my Mac Auto at 20 words
per minute. A dot ran through, and I
announced loudly ‘That is a dot. One
dot, .or dit, is the letter E. Now here it
is again; write it down with your pencil,
Forget that it is dit—it is E.” And the
slip meanwhile, running through-at 20
words per minute, "had come to the

»

Notes on Learning
the Code and
Operating Technique

second dot. Each of the 16 persons in
the group almost automatically wrote I
when they heard it. . . .. .

“*Then we came to the two-dot group.
I said ‘Now we'll hear two dits.
Listen.” - And along came dit dit at 20
words per minute. I said ‘That is I.
Now here it is again. Write it down
with your pencils when you hear it.
And the slip, running all the while, came
to the two dots, and again automatically
the group wrote I. After doing that a
half dozen times, they would recognise
I when they heard it. Mind you, they
had never heard a dot or a dash before.
But at 20 words per minute they auto-
matically slapped down I. Then the
letter S in the same way. Then we came
to the letter H and the figure 5 in the
same way. And then back over it
again, 'excepting that this time I said
‘Now, remember this is E,;” and a single
dot ran through. ‘This is I, and two
dots ran through. ‘This is S, etc. Now
then, friends, here is a word. Write it
down just as you did the letters. Don’t
let it fool you.” And then letter S ran
through. All of this at 20 words per
minute, you understand, but with a lot
of space between the letters. Then the
letter T and then the letter S again.
‘And now, friends, you’ve copied the
word SIS at 20 words per minute. Isn’t
it easy? * And by showing them how
simple the code is, and how easy to
copy at 20 words per minute, they had
the job licked before they had hardly
started.
the word SHE, etc.

‘“The second lesson, two nights later,
I took them to the dash characters, and
the third lesson, two nights later, to the
combinations.  Very easy ones, of
course, but words just’ the same. The
entire group, after the first week, or
three nights, one hour each night, were

copying, automatically and happily,
j\ 1
| i
(b)

Courtesy T. and R. Bullalin

Sketch (exaggerated) to show how the
contact gap is dependent on key design.

Then came the word HIS and

- original matter are being made to

easy words at 2o words per minute, and
copying them correctly, too.”’

On the subject of operating tech-
nique, B. W. F. Mainprise makes some
useful comments in the June T and R
Bulletin on details that have seldom,
if ever, been discussed in print. Writ-
ing on the proper tension of the mani-
pulating key spring, he urges that it
should be light, maintaining that the
function of the cpring is merely to pre-
vent the contacts from closing under
the weight of the lever; only- slight
resistance should be offered to down-
ward pressure. This accords with the
theory that the thumb and first finger
should play an important part in open-
ing the contacts, and that this opera-
tion should not be left almost entirely
to the spring. Although some experts
will maintain that the lightness of
spring tension implied is excessive for
regular work, it will probably be
generally admitted that the use of a
very light tension at the early stages
of learning helps to encourage correct
methods of manipulation, especially
wrist action.

The same writer also advocates a
wide gap for the key contacts, particu-
larly in the beginner stage. He rightly
points out, however, that it is useless
to specify the actual gap unless the
type of key is specified as well. Re-
ferring to the accompanying diagram,
both keys are set to the same gap,
but the finger rest of (a) will be
depressed through twice the distance
of (b). Depression is not only a matter
of gap width; the dimensions be-
tween fulcrum and gap and fulerum
and finger-rest are also factors. Finger-
rest depression is what really matters;
from 1/16in. to 1/I0in. is suggested
for beginners.

Technical Progress Abroad

SOLUTION to the problem of ob-

taining exact tracking between
signal and oscillator circuits of a super-
heterodyne receiver at three arbitrary
frequencies is given in the second part
of an article reprinted from the Austra-
lian journal 4.W.A. Technical Review
in the July issue of Wireless Engineer.
Qccasional departures from our sister
journal’s practice of publishing only
assist
those unable to obtain journals from
abroad.

The translation of foreign papers of
special interest and, occasionally, re-
prints from certain journals printed in
English which are not readily available
in this country, are, of course, additional
to the many pages of each issue which
are devoted to abstracts from - the
world’s technical journals.
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CONDENSER SMOOTHING

Performance in Comunctzon with Rectifier Circuits

YONDENSERS act as smoo’chmg
agents by virtue of their pro-
perty of tending to ‘prevent a
change of voltage when they are con-
nected directly across a circuit carry-
ing unidirectional current, as in Fig. 1,
but not when connected in series in an
AC circuit as in Fig. 2. It may be
noted here that the addition of a
second condenser at B in Fig. 2 results
in thé Villard circuit used for some
X-ray apparatus,. where the voltage
“wave-form is sinusoidal.
The voltage curves for a full-wave
rectifier circuit are shown in Fig. 3
where the full line a is the sine wave

N _L il
pc  aC : ¥ oc
I :
Fig. 1. Half-wave Fig. 2. Parallel
rectifier and con- rcctifier, no
denser smoothing. smoothing.

for perfect rectification (not obtained
in practice). Perfect smoothing main-
tains the voltage at the peak value
for the whole cycle as at 5. This is
the case with almost any value of
capacitance on no load, but load tends
‘to discharge the condenser and so
produce a fallmg wave-form as at «.
Approximate calculations for the
capacitance necessary for a given volt
drop are as follows. With condenser
smoothing the drop in wvoltage is
inversely proportional to the resist-
ance (which itself is inversely pro-
portional to load), the frequency and
the capacitance. Then
. \Y

dV, the drop in voltage = IRC

where
= load voltage (volts)

R = load resistance (ohms)

[ = frequency (cycles per sec.)

C = capacitance (farads).
Alternatively the drop may be ex-
pressed in terms of current as dV =

-.
t 1

Fig. 3. Full-wave Fig. 4. Inductance
rectification. a, b, and  capacitance
with  smoothing smoothing.
on no load; ¢,
smoothing on

load.

By

E. H. W. BANNER,
M.Sc., M.LE.E., F.Inst.P.

Calculations for smoothing by
condensers are given, with ex-
amples, although for low-voltage
circuits where condensers are
cheap the calcuiations are often
neglected. 'The measurement of
voltage on a rectified supply is
not quite the simple matter often
assumed, and various measure-
ments are detailed. The uses of
metal-rectifier units are included

1
——, where I = load current, amperes.
2fC .

. . 2 .

Since f =3 where ¢ = time of one-

half cycle, the second expression may

;
. t
also be shown as 4V zﬁ—() and as
I= hd —-a further expression is dV =-—=<"
"R e
£ <
. - }: ocC
Ac % ’ T

Fig, 5. Greinacher circuit.

Any of these alternative expressions
may be used as convenient, with the
reservation that they are approximate,
the error increasing with the load.
The error is partly due to the fact
that no rectifier has a perfectly linear
characteristic under all conditions.

As an example consider the case of
a full-wave rectifier on 50 c¢/s mains,
output voltage 1,000 V, peak; load
current 100 mA and drop in voltage
per half cycle to be 50 V.

. 1 I
Then 4V :.—;)76— or C = 2V =
0.1 F
100 X 50 20 px.

But if the load current is only 10 mA,
then for the same capacitance of con-
denser ¢V will be only 1/10, or 5V, or
alternatively if dV may be 50V with
this load current, then the capacitance
may be reduced to 1/10, or 2 xF,

Whilst the calculations are necessary
for high voltage circuits where con-
densers are expensive and a small
known ripple immaterial, if the supply
is required in a radio output circuit
such as a directly heated filament,

or for anode voltage in a receiving.

valve, any ripple becomes audible
and objectionable as a mains hum
and must be eliminated by further
smoothing. Consequently for such
low voltage circuits simple values of
capacitance such as 2, 4 or 8 uF are
generally used after trial.

Inductance smoothing alone is
generally less satisfactory, as the
inductance usually has appreciable
resistance, and this causes a per-
manent power loss, not found with
condenser smoothing. Also the wvol-
tage drop increases with load, so that
V(o.c.) — V (load)

V (o.c.)

is bad, where V (o.c.) is voltage on
open circuit and V (load) the voltage
on load. A combination of condenser
and inductance smoothing is generally
the best arrangement, the common
case being as in Fig. 4, or with more
units similarly connected.

Where a voltage doubling circuit
such as the Greinacher in Fig. 5 is
used, the wave-form comprises two
symmetrical halves about the AC
base line as in Fig, 6. In this case let
V be the RMS input voltage, then
the smoothing will ensure the voltage
being maintained at the peak value
of the wave, or 4/2 V. But because

« 2

‘ regulation or

OUTPUT WAVE - FORM,

ONE
CONDENSER

OTHER
CONDENSER

Fig. 6, Wave-forms in the Greinacher
circuit.

of the voltage doubling the total line

voltage will be ZV;V, or about 2.8
times the RMS input voltage. Here
there are two condensers in series,

each subjected to 4/2 V. The calcula-



tion for capacitance should be made
by assuming there to be one condenser
only, then splitting it into two series
condensers each of double the capacit- -
ance, The condensers will only have
to withstand half the total voltage so
that the energy involved in both con-
densers is the same as one for the full
voltage. A full analysis of this circuit
has been given by the author!. Fig. 7
shows a voltage doubling circuit with
a common line, very -useful for re-
taining a common earth point if
specially required. Here the capacit-
ance of the condenser is calculable a~
before.

- o

AC

Fig.7. Voltage doubler with common
C--DC terminal.

From the original expressions for
smoothing it will be seen that the fre-
quency is -involved. For half-wave
rectification the effective frequency
is halved and so the condenser voltage
drop is approximately doubled. Tor
this reason some circuits, such as
radio transmitters, use a frequency
higher than 50 c/s. for more economic
smoothing. Figs. 8 and 9 show the
factors of half- and a full-wave rectifier
circuits respectively, and the peak,
RMS and mean values are marked.
For a fully-smoothed circuit as Fig. 3
b all three values will be equal, and
will be read on any suitable voltmeter.
The half-wave circuit has a lower
RMS and mean value for the same
peak value and the resulting values
of peak factor (peak/RMS) and form

factor (RMS/mean) will differ, as
follows :

‘ Half-wave Full-wave
Peak factor ... 2 1.414 (\V2)
Form factor ... 1.57 111

i

The peak voltage is not shown
-directly by any voltmeter, but the
addition of a rectifier and condenser
to an electrostatic voltmeter- forms a
suitable peak voltmeter®. A-spark gap
will spark over at a voltage pro-
portional to the peak value. The
electrostatic, moving iron, thermal

-as convenient.

Al
| 4]

Wireless World

and induction types all read RMS
voltage, more or less accurately, but
the rectifier instrument reads the
mean value, although it is calibrated
in RMS units, on the assumption
of a sine wave-form, which may lead
to considerable error.

- A recent article®* shows various

rectifier and condenser circuits to
which much of the foregoing may be
applied. Rectifiers may in all cases
be either valves or metal rectifiers,
Fach has merits and
demerits. When metal rectifier units
are used (4 elements bridge-connected
with two AC and two DC terminals)
these may be used- for many of the
circuits by paralleling two sections
and using the resulting two elements
in series with up to double the load
capacity. The Dbridge rectifier of
I'ig. 10 may be connected in the
circuits of Figs. 5 and 7 by connecting
the AC terminals together as a centre
point, the two DC terminals forming
the outer terminals for the two
rectifiers in series.

Finally, it should be noted that
where there is no transformer there
is a direct electrical connection be-
tween the mains and the output side,
which is usually to be avoided for
low and medium voltages. A double-
wound transformer removes most of
the shock risk from live output ter-
minals to earth.

X Brit. Journ. Radiology, 6, 1933, p. 360.
3 7. Sce. Instr., X1, 7, 1934, p. 218.
3 Wireless World, March, 1942, p, 60,

Book Received

Radio Trouble Shooter’s Handbook,
by Alfred A. Ghirardi.—This book is
essentially one for the serviceman ; it con-
tains carefully tabulated data of receivers
upon the American market, together with
notes concerning clearing faults in them.
In this part of the "book, over four
thousand sets are dealt with. Informa-
tion is-given concerning the suppression
of various types of electrical interference
most commonly encountered.  Special
attention is paid to car radio, and full
wiring diagrams of the electrical gear
are given in a large number of cases. Pp.
710. Published by Radio and Technical
Publishing Co., 45, Aston Place, New
York, U.S.A. It may be obtained from
A. F. Bird, 66, Chandos Street, London,
Sherratt and Hughes, 34. Cross Street,
Manchester, and Cornish Bros., 39, New
Street, Birmingham. Price 3.50 dollars.

oC

Fig. 8. Half-wave Fig. 9.

factors.

e,

Fig. 10. Bridge rectifier
(full-wave).

Full-wave
factors.
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VARIABLE CONDENSERS
—DRIVES—
AUTOMATIC TUNERS

FOR many years prior to the outbreak of
War, it has been our pleasure to supply
several of your feading radio receiver manu-
facturers with the latest designs in variable
condensers and vernier drives. We also
equipped thousands of your sets with pre-
cision mechanical tuners and your portables
with midget variable condensers. ‘
Our ‘extensive factory, although still pro-
ducing vast quantities of radio parts, is also
gngaged on other work of extreme National
importance, and, as a result, both your
Country and ours must restrict the manu-
facture of domestic radio receivers.
The General Instruments Corporation will
again be ready to serve you when conditions
allow with all that is best in
VARIABLE CONDENSERS—DRIVES
—AUTOMATIC TUNERS

Register your name with our Representative

now. He will forward you information on our

products as soon as they become available.

THE GENERAL INSTRUMENTS
CORPORATION

ELIZABETH, N.J., U.S.A.

Represented by
Frank Heaver Ltd. 582X fned:
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CRYSTAL DEVICES

The care and precision with which Astatic
Crystal Products are made insures highest
operating efficiency and long, satisfactory
service, No Astatic instrument ever leaves
the factory without first having been
thoroughly tested and found to meet ‘the
exacting standards of performance that
have made these products so desirable. For
amateur, studio, public address, inter-
communicating sound systems and recording
sets Astatic devices are accepted favourites
—dependable and yet surprisingly low in
cost. Astatic will be ready to supply you
again as soon as circumstances permit ; in
the meantime Astatic crystal devices are
doing their part in helping to win the war.

Register your name with our Representative
for your future benefit

The

ASTATIC CORPORATION

YOUNGSTOWN, CHIO,
U.S.A.

TORONTO, CANADA
¥ ® w

Repr d by
Frank Heaver Ltd. 52577, fais:
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Letters to the Editor

Pick-up Design ":

Making a Moving Coil Pick-up
SHOULD like to congratulate Mr.
Brierley on the ingenuity of de-

sign and excellence of results of his

pick-up, as described in the July issue.

I have been working on similar lines,

and the following remarks may be of

interest.

First, I should like to ask Mr.
Brierley whether he has tried any
experiments to determine the best
trailing angle for the needle. I note
that he has made his nearly vertical
(2 to 3 degrees), and that Mr, Voigt
has made a similar recommendation.
Most commercial pick-ups have about
30 degrees, and there is presumably
some reason for this. So far as the
reproduction of the groove waveform
is concerned, this angle should 'be the
same as that used in recording, viz.,
practically vertical. There is, also,
however, the problem of ensuring that
the point"slides smoothly along the
groove without chatter. If the case
is at all analogous to that of a walk-
ing-stick dragged along a rough pave-
ment, then there is no question but
that some appreciable trail is neces-
sary, and that the greater it is the
better. In the pick-up which T have
made the trailing angle is 10 degrees,
and satisfactory results have been
obtained.

I should also like to ask whether
there is any difficulty in changing the
needle from the points of view of in-
serting it the correct distance and of

the hole in the celluloid coil former -

becoming enlarged. What is the
order of the needle life obtained?

Mr. Brierley does not mention that
to ensure correct tracking the pick-up
head must be set on the carrying arm
at an angle. I agree that, provided
the carrying arm is made fairly rigid,
there is little difficulty’ due to its
resonances. Vertical and torsional
rigidity are of more importance than
the lateral stiffness. I have used a
piece of H-section brass curtain rail
with a square bar of hardwood
screwed along it.

In my experience extreme lightness
of arm and head and a spring counter-

balance, as opposed to a counter- .

weight, are not essential. The head
of my pick-up weighs 105 grams, and
the balance weight is mnearly 400
grams, yet I have been able to play
satisfactorily a markedly warped
record with a vertical pressure of only

15 grams (} oz.). The warp at the
outside of this record is 1 mm., peak
to trough. For the simplest kind of
warp of this magnitude, the maximum
vertical accelerating force is 0.45 gm.,
which is quite negligible in compari-
son with the steady weight of 15 gms.
Eccentricity of the record (‘‘a
swinger ’’) has a similar effect.

The counterweight only adds a
small fraction of its mass to the effec-
tive mass of the head. The fraction
is the square of the ratio of the dis-
tances of head and balance from the
fulcrum. Thus, in the above example
the balance only adds effectively some
25 grams to the head mass. The use
of a spring instead would only save
this amount. Of more importance,
in my opinion, is the freedom of move-
ment of the carrving arm in the ver-
tical and horizontal directions. This
depends on the workmanship and de-
sign of the pivots, on the total load
and on the stiffness of the wires used
ta carry the pick-up output. The
horizontal movement is the more diffi-
cult to arrange satisfactorily. The
use of a spring counterbalance reduces
the total vertical load which the bear-
ing has to carry, but only at the ex-
pense of a considerable side thrust.
The ball bearings fitted on some com-
mercial pick-ups are very poor. After
a very little use, they move in a series
of small jerks because the races are
made of soft metal, and wear very
rapidly. Such a bearing is temporarily
in use in my pick-up. A force of
4-5 grams at the needle tip is needed
to produce horizontal movement. The
vertical pressure for proper tracking
may, therefore, need to be increased
by about this amount.

The vertical pressure required de-
pends on the mechanical impedance
of the needle tip to lateral movement.
At low frequencies this depends on the
stiffness of the suspension and the bass
resonance. The latter occurs where
the head mass resonates with the sus-
pension stiffness, and the impedance
is then greatly increased. It is suffi-
cient to have this resonance as; low
as zo ¢/s. In my pick-up the suspen-
sion stiffness is 19 grams per mm.
movement of the needle tip. This
gives a bass resonance of 21 c/s with

]

E The Editor does not necessarily endorse
E the opinions of his correspondents

1

Mass-produced Hearing Aids :
Training Operators

a head of 105 grams. A vertical pres-
sure of 15 grams is then adequate at
all frequencies on the H.M.V. test
records except 25 ¢ /s, where 22 grams
is necessary.

This pick-up is of the moving iron
type, and the ‘‘ Silent Stylus '’ needle
is held without any clamping screw.
Oil damping in the form of a drop of
vaseline is applied to the tip of the
armature. The construction is more
complicated than Mr. Brierley's
model, and the {frequency response
trails off above 5 kc/s. The voltage
output is slightly mcre than his, but
no transformer is necessary. This is,
I think, the principal advantage of
the moving iron type. The magnet
I have used is not nearly so good as
his, and I estimate that with redesign
an output of between two and three
times the present wvalue could be
obtained. J. H. MOLE.

Dewsbury, Yorks.

“ Hearing Aids for the Million”

’I‘HE articles and correspondence
columns of your excellent paper

have rightly expressed a desire for

improved hearing-aids for the deaf.

Your Editorial stresses this and
chides my profession for lack of ardour
in this matter. May I plead on their
behalf that the experts are probably
too busy to read anything outside
their medical journals.

The cause you are sponsoring is one
of the most worthy of attention. There
is, in my experience, no affliction of
the senses® that produces the same
moroseness, irritability and generally
hopeless outlook on life that deafness
engenders in its- victims. The deaf
patient, unlike, say, the blind, fre-
quently treads a path that becomes
increasingly miserable, both to himself
and to his immediate social contacts.

As regards the apparatus itself, this
should be as nearly perfect as possible
for the deaf and often suspicious indi-
vidual (suspicious of the world as a
result of his infirmity) can usually be
persuaded to try an expensive piece
of apparatus on ‘‘sale or return’’
terms, but will be very disappointed if
he cannot hear fairly well at once.

A tone corrector with a great deal of
emphasis, at maximum, on the higher
frequencies should be included, and
this should be manually variable by
the patient if space, size and weight
considerations permit. Alternatively,



the frequency characteristics inight be .

adjusted by the service man.

As regards distribution, the appara-
tus might be distributed through the
National Health Insurance Scheme
with some supervision by Ministry of
Health doctors in addition to the
usual recommendation from the insur-
ance practitioner, and for the remain-
der of the population a Government
subsidy might well pay for itself in
the resulting increased efficiency. "

As a medical man my point of view
is probably my own, but at least I
hope I have removed your charge of
100 per cent. indifference on the part
of my .profession.

ROBERT F. E. HARRINGTON,

M.R.C.S. (Eng.), L.R.C.P. (Lond.)

Rochdale, Lancs. :

S a free-lance research worker I
am in entire agreement with Mr.
R. W. Lowden’s views as expressed in

- the July issue of Wireless World.

Deaf-aids cannot be handled by
salesmen as an ordinary retail com-
modity, and it is definitely dangerous
to a person suffering from some forms
of deafness to attempt to do so.

Not only must the design and opera-
tion of an instrument be very accu-
rately understood by the person
carrying out tests with a deaf subject,
but he must also have a very clear idea
and knowledge of the medical side.
The human ear, like the eye, is a very
delicate and complicated piece of
mechanism, and a person showing
signs of deafness may easily have what
hearing capacity there is destroyed by
non-recognition of the factors causing
it. It may arise from an acute condi-
tion of rheumatoid arthritis in other
parts of the anatomy or from an
advanced state of catarrh. Ifa patient

. has excessive blood pressure it must
be known and every precaution taken.
A valve -aid is liable to do serious
injury in a case of this kind, due to the
volume irritating the auditory and
associated nerves.

In every instance where I am
approached regarding a hearing aid I
invariably endeavour to first discuss
the matter with the medical man in
charge of the person concerned. I
would strongly recommend that befare
any attempt is made to mass-produce
the equipment, the British Medical
Association should be asked to con-
sider the matter.

I would even go so far as to say that
no one should be allowed to handle
deaf-aids until they have passed some
form of examination set by the British
Medical Association in collaboration
with the Institution of Electrical
Engineers.

’ J. STANLEY JOWITT.

Lytham St. Annes.

Wireless Werild

’I‘HE fears raised by Mr. Lowden in |
connection with the sale and ser- |

vicing of hearing-aids by the wireless

trade are ‘worthy of consideration.

It is appreciated that the trade at
present does not know what is involved,
and it is therefore suggested that the
policy best suited to the industry is
for the companies taking up this
matter to appoint only certain dealers
in different districts who have the
necessary standing and who have
agreed to have some training.

It is not essential for an agent to
carry any stock, but he should be
equipped with what can be termed a
predictor. This consists of a small
microphone, amplifier and switches,
which by easy manipulation can be
made to present a number of com-
binations of different response charac-
teristics required by deaf people. The
test would conclusively inform the
client what benefit could be obtained
from the use of a deaf-aid and an
order could be placed for an instru-
ment to give the same performance. I
believe that no deaf person would
object to paying a small fixed charge
for the test.

For maintenance, 1 suggest an
exchange system for defective parts.

C. B.

‘ Operators in the Making”’

I AGREE with all except one of the
statements made by ‘“ Raw-C.W.”
in the July issue.

When a learner of telegraphy gets
past the morse memorfsing stage, prac-
tice gradually brings up his speed, but
it is my experience, having done tele-
graphy instructional work since 1937,
that different speed stages are reached
in jumps, -i.e., 8’s, 10's, 12’s, 14’s,
16’s, 18’s, 20’s, and so on.

The stale period he mentions—135's
—does not require his remedy to
counteract it. The only remedy is a
rest. This has-been proved over and
over again in a very practical manner.

At the end of a session of work prio1
to a holiday, a stale 16’s-18’s student
who could not do 20’s, no matter how
he strove, found it easy after the holi-
day period of a week or so. The
student returns ‘‘fresh’’ to the job,
and sits down to the key, and—there
it is. :

My remarks above apply to manipu-
lation. Receiving comes more easily.

As a civilian technical instructor to
the Air Ministry, I have seen students
prior to, and at the beginning of
hostilities, driven in some cases
nearly frantic, and afraid to touch the
key. One particular case had to go
into hospital. A rest was the solution.

H. ARMSTRONG.

The North-Eastern School of
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in the future, as in the past, we shail be ready
to offer you the latest designs in :—

ILF. TRANSFORMERS of all types
AERIAL and OSCILLATOR COILS
TRIMMER and PADDER CONDENSERS
“SILVERCAP ** CONDENSERS

COIL FORMS, etc.

and all that is best where parts of this nature
are concerned.

Presz_ent day rjestrictions applying to both ex-
porting and importing are in the interests of
our combined war efforts.

We are extencively engaged on Defence work,
but when Victory comes and restrictions with-
drawn, our parts will be ready to use in your
receivers and our Engineering Laboratories will
be at your cervice,

Register ‘your name with our Representative now.

He will forward you information on our products
as soon as they become available.

THE F. W. SICKLES CO.
CHICOPEE,
MASS.,U.S.A.
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4 by
Frank Heaver Ltd. 522%°% 5id:
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Wireless, Newcastle-upon-Tyne.
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KURZ - KASCH

RADIO KNOBS—DIALS
INSTRUMENT KNOBS

Cir¢umstances to-day are such that unless
you have the necessary Import Licences and
Priorities we cannot continue to serve you.
We look forward to the time when these con-
ditions will no longer exist.

In the meantime we are busily engaged on
essential war work and it is quite possible that
you may still be using Kurz-Kasch mouldings on
Lease-Lend instruments and other equipment.
We always appreciated your business prior to
the introduction of restrictions and we shall be
ready once again to satisfy your most exacting
needs as soon as circumstances permit.
Kurz-Kasch will aiways offer you the finest
quality and latest fashions ip plastics.

PrYvvve:
»

Register your rame with our Representative now.
He will forward you information on our products
as soon as they become available.

KURZ-KASCH INC.
Moulders of Plastics,
DAYTON, OHIO, U.S.A.:
O
— Represented by :
Frank Heaver Ltd. §ingsiey, Road.
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TO answer your question, it is

necessary to go back a little and
ask what “ mixing ” really is. It will
then become apparent that you are
not so much putting a problem before
us' as revealing a certain confusion
caused by the unscientific use of the
terms ‘‘additive’’ and ‘‘maultiplica
tive ’’ ; it is unfortunately difficult to
find the original sinners in this con-
nection.

Fundamentally, mixing for super-
heterodyne reception is the same as
amplitude modulation. In practice,
of course, the electrical raw material
fed into a mixer consists of two radio
frequency waves, whose frequencies
f, and f, differ by a fairly low radio
frequency, the ‘intermediate fre-
quency '’ (approximately 460 ke¢/s in
modern. receivers for domestic use).
The modulating - stage of a signal
generator or transmitter is supplied
with an RF wave and an audio-
frequency wave.

2 (a)
e

TIME

INSTANTANEOUS VALUE {e.g. YOLTS)

i
AAAAAAAp?

TIME

Fig. 1. (a) Two sine waves of frequen-

cies f; and f, with separate existence.

(b) Wave whose value at any instant

is the sum of the original waves f; and

[+ (c) Resuit of rectifying wave-forms
of either (a) or (b).

Now, consider what happens when
two sine waves co-exist. Fig. 1 (a)
deals with the case where this hap-
pens: the two waves are shown as
being of different frequencies f, and f,
respectively, and their resultant is

.....-.......................‘...Wir@less wor}qi

‘quency

Dot

Brains Trust

wrmed0lUtion to Problem No.

(See page 185)

obtained as the sum of the individual
values at any instant of time, as
shown in Fig. 1 (b). It can be shown
that the resultant is a wave of fre-
(f,+1.)/2 and amplitude
changing at frequency f,—f,, assum-
ing f, to be the higher frequency.

I
Fig. 2. Idealised
characteristic of
a diode rectifier.
&
] \Y

Where this difference frequency 1is
small compared with f,, one speaks of
‘““beat motion.”” Yet whether the
resultant could be described as beat
motion or not, it would be incorrect
to say that it contained a difference
frequency component: it is merely
the sum of two sine waves, and no
matter how .much maths. we applied
to it, its average value over a few
complete cycles of f, or f, is zero.
Physically, a simple check may be
obtained with. the aid of two audio
oscillators (one of which should be
variable), a cathode-ray oscilloscope,
and a pair of headphones or Joud-
speakers. On connecting the oscilla-
tors to the X-deflector plates and
suitably adjusting their frequencies
and the time base, a picture of the
Fig. 1 (b) type will obtain. Connect-
ing the oscillators to the headphones,

the observation will depend on the-

value of f,—f,. If the notes radiated
from the sound reproducers be 8ooc/s
and 1,000 c¢/s respectively, this is
exactly what one will hear, barring
outside noises; i.e., there will be no
200 c¢/s note. On making the differ-
eace in pitch smaller, i.e., setting the
frequencies to ¢98 and 1,000 c/s
respectively, matters would appear to
becomes slightly different, for a
distinct thud-thud uoise *would be-
come noticeable, a vibration of
1,000—998=2 ¢/s which appears to
be almost independent of the carrying

1,000 + 908
——ng—zggg c/s. Yet

there can be but little doubt that the
ear is cheating in telling the brain

note of

that an independent difference fre-
quency component is present in the
last instance, for it is not possible to
hear a note below 20 ¢/s or so in the
normal course of events. The hearing
expert would call the difference note
heard ‘‘ subjective,” and blame either
the nervous system or its inadequate
discriminating powers or the mechan-
ism of the ear for non-linear be-
haviour.

The latter point is the key to the
whole problem. To obtain genuine—
i.e., sinusoidal—components at the
‘“ combination *’ frequencies, such as
(f.—1.), (f.+f,), etc., the original
waves may be applied to a non-linear -
device, 1i.e., an instrument whose
output is not directly proportional to
the input. This is the simplest type
of modulator, and its simplest and
perhaps most useful representative is
the diode valve: idealised, the char-
acteristic between voltage and current
is the ‘‘kinked, straight line’’ char-
acteristic of Fig. 2. Hence, on apply-
ing the voltages of ¥ig. 1 (a) tq the
diode, a current of the wave-form of
Fig. 1 (¢) would result: this may be
described as a unidirectional, pulsating
current, and contains a DC component
and alternating components of fre-

quencies f)' fz' (:f‘_'.i](l)’ (f2+f1)l and

FROM
LOCAL
OSCILLATOR

FROM AERI(AL
OR RF
AMPLIFIER

Fig. 3. Circuit of a possible diode
mixer stage.

many others of smaller amplitude.
These various combination frequen-
cies occur because the output current
is proportional to the product of the
original waves, among other terms.
While a rigid proof of these last
statements requires a certain know-
ledge of trigonometry, the less mathe-
matical reader may convince himself
of their truth by inspecting Fig. 1{¢):
this “‘rectified”” wave is evidently



not zero over any significant time
interval—its average value clearly
varies at the frequencies above men-
tioned, as may®be verified by con-
sidering suitable intervals. .
In what is usually termed ampli-
tude modulation, the terms f,,
(fa—1.), (f.+f,) are the carrier and
its upper and lower sidebands, and

+HT2 +HT!
______ 1
I
i
|
|,
_______ ]
INJECTOR
SIGNAL GRID

GRID \
—_—

FROM AERIAL
OR RF OSCILLATOR
VOLTAGE

l

Fig. 4. Schematic diagram of the more
efficient hexode mixing stage.

AMPLIFIER

constitute the modulated wave.
ever, in mixing interest centres on the
component (f,—f,), while (f,+7f,) re-
presents the unwanted  image fre-
quency.

The diode frequency changer is
outlined in Fig. 3, including the tuned
transformer for developing the output
voltage at IF. While used quite a lot
for very high frequency work, it

_suffers from low conversion gain
(defined as the ratio IF output voltage
signal-frequency input voltage), and
interaction between the signal and
local oscillator circuits.

Multi-grid valves are frequently
used in the hope of overcoming these
difficulties, and their fittest survivor
seems to be the hexode or heptode, its
glass envelope often containing a
separate triode for the local oscillator
circuit, Mixing takes place through
simultaneous application of the signal
at the grid nearest the cathode, and
the local oscillator voltage to the

“third or ‘‘injector’’ grid. The IF
transformer is, of course, connected
in the anode lead. The 1rhportant

point about this mixer is
by Fig. 5, which shows how the ratio

GOODS FOR EXPORT

The fact that goods made of
raw materials in short supply
owing to war conditions are
advertised in this journal
should not be taken as an
indication that they are,
necessarily available for export

"How-

Wireless World

‘“change in anode current/change in
bias of first grid’’ (the mutual con-

ductance of the first grid relative to

the anode), variés with the voltage at
the third grid.. Hence, with alter-

nating voltages applied to the first and .

third grids, some of the anode current
at least will be proportional to
the product ‘signal volts x oscillator
volts,”” and hence contain the desired
IF component.

You will see, therefore, that all
types of modulators or mixers depen:l
on ‘‘ multiplicative’’ action, inasmuch
the generation of combination frequen-

cies requires (at least part): of the.

output current to be proportional to
the original p.d.’s, While inspection
of Figs. 3 and 4 might label one
mixing - circuit as being additive,
because the two input p.d.’s are in
series between two electrodes (anode
and cathode in Fig. 3), this conclu-
sion is rather meaningless, for the
difference between various types of
mixer systems depends not on their
basic action, but on such finer details
as interaction between circuits; input
impedances, etc., arising from' valve

|

MUTUAL -CONDUCTANCE BETWEEN
SIGNAL GRID AND ANODE

illustrated

. economy

P D BETWEEN INJECTOR GRID AND CATHODE

“Fig. 5. Indicating the effect of injector
grid bias on the mutual conductance
from signal grid to anode in a hexode

mixer.

structure, as well as circuit design
and operating conditions.

These points have been admirably
cleared up by E., W, Herold in an
excellent descriptive paper entitled,
““Frequency Converters for Super-
heterodyne Reception,’”’ appearing in
the Proc. I.R.E. for February, 1942.

T.J.R.

Saivage and Economy

ITH the increasing demands upon

the shipping space of the allied
nations the need for the salvaging of
every scrap of waste paper and rubber
becomes greater. It is, however, not
only the salvaging of waste paper that
is necessary, but the conserving of sup-
plies by economical use. One method of
is the re-use of envelopes.
Statistics, however, show that a large
percentage of communications are stiil
enclosed in new envelopes; and we are
reminded that care in opening is essen-
tial to their re-use.

The ¢ Fluxite Qums >’ at work

Said 00 **1 bet that’s a top ‘E;

‘Course maybe it’s only'a *D’.”
Growled EH ** Strike a light !
Why—that set needs FLUXITE,

It sounds like a dead * C’ to me.”’

See that FLUXITE is always by you—
in the house—garage—workshop—
wherever speedy soldering is needed.
Used. -for 30 .years in Government
works and by leading engineers and
manufacturers. Of Ironmongers—in

| tins, 4d., 8d., 1/4 and 2/8.
Ask to see the FLUXITE SMALL~

SPACE SOLDERING SET—compact
but substantial—complete with full
instructions 7/6.

Write for- Free Book on the art of
“ soft” soldering and ask for Leaflet
on CASE-HARDENING STEEL and
TEMPERING TOOLS with FLUXITE.

TO CYCLISTS! Your wheels will
NOT keep round and true unless the
spokes are tied with ﬁne wire at the cross-
ings AND SOLDERED. This makes
a much stronger wheel. Ifs stmp[e—~wzll1

FLUX]I"F—bm.‘ IMPORTANT.

---------------------------------------------------

THE FLUXITE GUN

puts Fluxite where you want it by asim~
ple pressure. Price 1/6, or filled 2/6.

FAEAKRNRAAMRAAAMNASEARKE

FLUXITE LTD.
(Dept. W W),
BERMONDSEY
STREET. 5.Li.1.

ALL MECHANICS W/ZL HAVE

FLUXITE

IT SIMPLIFIES ALL SOLDERING
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‘Wartime Pruning
HE Americans, I see, have ruth-
J lessly cut down the number of
kinds of radio valves that may

be manufactured so long as the war

lasts. We have done something of
the kind, too; and now that this step
aas been taken on both sides of the
Atlantic, is it too much to hope that
the two great valve-making industries,
our own and that of the U.S.A., will
take steps to see that we have no
return to a bewildering and unneces-
sary multiplicity of valve types when
peace is with us again? Everyone was
agreed, I think, that the pre-war state
of affairs was ridiculous.
market here were hundreds and hun-
dreds of different types, only a small
proportion of which was really needed.
The multiplication of types, many
with a comparatively small sale,
means greatly increased overhead
manufacturing costs, and, therefore,
high prices all round. It is the night-
mare of- the wireless shop owner,
whose shelves must be packed with a
vast number of types.

Too Many Types

The shopkeeper can't very well help
himself. Unless he keeps a - huge
number.of types in-stock he can’t be
sure of supplying people readily with
what they want. And customers are
easily dxsgruntled if the men behind
the counter can’t produce what they
ask for then and there. One hopes
that the bigwigs of the valve industry
are already planning a sane, far-
sighted policy. There will be a
terrific boom in wireless set sales when
the war is over, for so many receivers
are already long overdue for the scrap-
heap or the salvage bin, Set malkers
would have no difficulty in educating
the pubhc up to bigger and better
radio receivers if only. the bugbear of
the excessive cost of valve replace-
ments were removed. And it could
be removed were valve manufacturers
to come to an agreement to confine
their main energies to the production
of a limited range of essential types.

Cut Out the Out-of-date
Don’t think that I'm {rying to sug-
gest a brake on progress. Far from it.
New and really useful types will be
evolved from time to time, and as
they are produced there should be a
ruthless pruning of the dead wood.
Give set owners a reasonable run for
their money in the way of valve re-
placements, but don’t keep ebsolste

On our own

valves in production years and years
after they have ceased to be used in
new receivers. Inany event the pruning
suggested wouldn’t entail severe hard-
ship, even if out-of-date valves were
struck off the list early. Experience
of war conditions has taught service-

~men to be very clever in adapting

existing circuits for valves for which
their designers never intended them.
And we.need more than just cessation
of production of obsolete types. We
require the early and complete cut-
ting out of the types which have no
particularly good reason for gxisting.
At present we have large numbers of,
for example, RF pentodes, most of
them good, few head and shoulders
above the rest in performance, and all
differing just a little from each other
in their characteristics. For receiving
sets two types of RF pentode shoutd
suffice. "Tis much the same story with
valves of other classes.

Valve Bases, Too

What I should like to see very
much is the adoption of one standard
base and one alone for all valves used
in receiving sets—everything from
diodes to triode-hexodes—and a stan-
dard arrangement of the connections.
Were the valve industry to announce
at the end of the war that as from a
certain date no valves would be made
with any but one particular base, the
thing could be done quite painlessly.
When stocks of existing valves with
obsolete bases were sold out it would

be a matter of small difficulty and .

small expense to fit new sockets to
any receiver that needed re-valving.
"a T ®a

Silent Sets

IT is stated that at least one receiving
set in ten is out of action nowa-
days because it has developed a fault
and its owner cannot get this put
right. From what I see of friends’
sets when I go on leave, I should say
that this estimate is by no means too
high. There are two main reasons for
this state of affairs, One is the
shortage of skilled servicemen, of
whom so many have been called to
the Colours; the other is that valves
and components for many of the older
receiving sets are not now obtainable.
Comparatively few of the very old
sets that one sees would still- be in
service in normal times; the need for
war saving and the “dearth of new
receivers have meant that many have
been kept in harness long after senile
decay had set in. Good servicemen

can often contrive to give a decrepit
receiver new life even if they can’t
get the proper parts to replace those
that have failed : T've seen one or two
ex-superhets working quite happily as
‘“straights.”” But to do jobs of that
kind servicemen must be good—and
have the necessary time. Wireless
now plays so important a part in
national life that the authorities
should pause before they call more
trained radio men to the Colours. If
they don’t, the proportion of sets
temporarily or permanently out of
action is likely to increase rapidly.

Leave Them to It

Actually it’s rather surprising to
find how very few fellows who were
radio servicemen in civil life one comes
across, in branches of the Army at
any rate, that -are concerned with
wireless. I've mentioned before the
diversity of civil-life occupations that
one finds amongst ‘‘ other ranks’’ now
skilled in radio and electrical matters.
One of the best trouble-spotters in
complicated apparatus that I know
was a waterworks hand, and he is run
close by an ex-bookkeeper. Neither
of them knew anything about elec-
tricity before.enlistment or could have
done the simplest of jobs on a radio
set. Myself, I'd say leave the remain-
ing wireless servicemen where they
are in civil life, except where it can
be shown that they aren’t really
needed—and that, I feel, would not
occur very often! )

An Improvement

IT S good to notice that the cam-

paign waged by Wireless World
against the affected and exaggerated
pronunciation of foreign personal and
place names by our radio announcers
is at last beginning to bear fruit. One
of them still offends at times, though
he’s not so bad as he was.  The.rest
do seem to have seen reason, and it
was high time that they did. With the
war zones now covering such a large
part of the world’s surface and em-
bracing so many nations, fresh foreign
proper names are always cropping .up
in the news, and it’s’a poor business
if an announcer overlays them with
so thick a coating of-would-be correct
accent that they become entirely
incomprehensible to the listener.” I
still have a liking for the habit- ot
some U.S.A. announcers, who not only
pronounce unfamiliar foreign names
carefully and distinctly,-but also spell
them out.
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BRITISH AND AMERICAN
BROADCASTS
'BRITISH short-wave broadcasting

is as superior to American short-
wave efforts as American home broad-
casting is to its British counterpart.”

In this way Wells Church, who is
serving in London as American adviser
to the B.B.C. for its North American
service, summaries his observations
of the two countries’ short-wave ser-
vices in an article in our American con-
temporary Broadcasting.

He states that the difference so far
as short-wave work is concerned, is
““that the B.B.C. thinks internation-
ally and speaks with one voice whereas
American short-wave radio speaks
with half-a-dozen voices and these in
terms, largely, of the holding of a
(transmitting) licence.”

He urges the need for a plan under
which all  American short-wave
stations will operate as a single voice
with a unification of programmes. It
is inferred that the primary cause of
the ineffectiveness of American inter-
national transmissions is an inherent
insularity.

VALVE PRICES
THE attention of the British Radio
Valve Manufacturers’ Association
has been drawn to the excessive prices
being charged for B.V.A. valves,
which prices purport to include

— WIRELESS
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VORTEXION

carriage and packing. .To clarify the
Association’s policy with regard to
valve prices we are asked to state that
the B.V.A. prices for valves include
carriage- and packing.  Thus valves
reach the consignee free of the expense
of carriage or packing.

It is, however, accepted that post-
age actually incurred by the retailer
in forwarding a valve to his customer
may be charged, but it will be appre-
ciated that the expenses of such
postage can only be from the retailer
to his customer.

VALVE SHORTAGE

SKED in the House of Commons
whether he was aware that there
was no improvement in the supply
of wireless valves (chiefly rectifiers)
the President of the Board of Trade
said that he was well aware of the im-
portance of securing a" increase in the
supply of valves for civilian receivers.
He stated that short of interfering
with the needs of the Services every-
thing possible was being - done to
release valves of British manufacture
and to obtain supplies from the United
States.

W.R.N.S. WIRELESS MECHANICS

MEMBERS of the Women’s Royal

Naval Service can now qualify as
wireless mechanics at Fleet Air Arm
stations. Their job includes the fitting
and repair of
radio apparatus
in aircraft. In-
cidentally, they
test the appara-
tus during flight.
The training
period for these
girls is from four
to six months.
They must have
had a secondary
school education,
have attained
(Continued on next page)

PRE-ENLISTMENT
classes are now
arranged by the
Royal Canadian Air
Force for pro-
spective radio

given -a trade’ test
before entering the
Force.

mechanics, who are

50w. AMPLIFIER CHASSIS

A pair of matched 6L6’s with 10 per cent. negative feed-back is fitted
in the output stage, and the separate HT supplies to the anode and
gereen have better than 4 per cent. regulation, while a separate
rectifier provides bias,

The 6L6’s are driven by a 6F6 triode connected through a driver
transformer incorpol'atinc' feed-back. This is preceded bv a ﬁN7
electronic miking for pick-up and 'he

6F56 operating as first stage on microphone only is suitable for any
microphone. A. tone control is fitted and the large eight-section
outpub transformer jis available in three types:—2-8-15-30 ohns;

4-15-30-60 ohma or 15-60-125-250 ohms, These output Lines can be
matched using all sections of windings and will deliver the full response
(40-18,000 c/s) to the Joud speakers, with extremely low overall
harmonic distortion.

CHASSIS with valves and plugs ........... . £17 100
Moving Coil Microphones .................. £5 50
£1 50

Chromium Microphone Stands, from ........

Many hundreds already in use

15w. AC & 12-VOLT DG AMPLIFIER

TYPE CP20

This small Portable Amplifier operating either from AC
mains or 12-voit battery, was tested by the ‘“ WIRELESS
WORLD,” October 1st 1937 and has proved co popular
that at t it Itered except
that the output has been mcreased to 17.2 watts and the
battery consumption lowered to 6 amperes. Read what
the ‘‘ Wireless World *’ said :—

“ During tests an output of 14.7 watts was obtained without any
trace of distortion so that the rating of 16 watts is quite justified.
The measured response shows an upper limit to 18,000 c/s and a
lower of 30 c¢/s. Its performance is exceptionally goad Another
outstanding feature is its exceptionafly low hum Jevel when AO
operated even without an earth coonection. In order to obtain
the maximum undistorted output an input to the microphone jack
of 0.037 volt was required. The two independen(. volume controls
enable one to adjust the gain of the amplifier for the same power
output from both sources, as well as superimpose one on the other
or fade out one and bring the other up to full volume, The Ecccnda.ry
of the output transformer is tapped for loud speakers or fine im-
pedances of 4, 7.5 and 15 obms. Prices

£1212 0

AC and 12-volt CHASSIS with valves, elc...
AC only CHASSIS with valves, efe, ........ £8 18 6
Gauze Case for either chassis, 12/6 exfra.
Pius 25% War Increase on all above prices.
Orders can only be accepted against Government Contracts.
vortexion Ltd., 257, The Broadway,

wimbledon, S.W.19. ’Phone: LIBerty 2814
S
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matriculation standard in  mathe-
matics and physics and have a
mechanical aptitude.

B.B.C. NEWS
ACH word is now repeated in the
B.B.C. morse transmissions. f
news in English, French and German
which are broadcast at 0230, 0300 and
3130 (BDST), respectively, on 261.1
and 49.59 metres.

The news in English broadcast in
the overseas services of the B.B.C. is
radiated at the following times and on
the wavelengths given.  The wave-
lengths used for the two bun'etins in
‘the European service at 1000 and 2215
(BDST) are marked w ith an astensk

%

) *
b&. 26,33,
25.53, 10.82, 14.60,

"o, 4') .

1000 41.10%, 81.75%, 31.55,
% 24.80%, 19.82, 19,60,

: 9.49, 1942, 16.84.

15000 2 19.82, 19.49, 10.42, 16.84, 16.77, 13.97.

1500 . 10,82, 19.49, 19.42, 16.84, 16.77, 7

18005 3175, 25.55, 19.62, 19.06, 19.49, 16.84,

2000: 3155, 81.25, 25.53, 19.82, 19.66, 16.77.

2915 10.10%, 48.43%, 41.96% 41 49%.

3

9. 68 95.53, 10.82, 167
)5

50 %1 32

2315 31.25, 30.53, 25.68, 1‘) 82.

2345 (ex. hundd\a) 31.32, 31. 23, al)a& 25.68, 25.53,
19.82.

IN BRIEF

. German Television

11 is learned that Germany’s television
transmissions, which emanate from the
station known as ** Paul Nipkow,”" are
entirely for the troops. Special theatres
are provided with large screens for the
reception of the transmissions which, it
is believed, are ‘‘piped’” by low-loss
cable from the television studio.

Wireless World

A Westinghouse Promotion
Major L. H. Perer, M.C., AF.C,
M.I.E.E,, formerly chief clectrical engi-
neer of Westinghouse Brake and Signal
Company, has been appointed chief

Major L. H. Peter.

engincer of that company. Major Petfer,
a one-time chairman of the Radio Manu-
facturers’ Association, is prominent in
wireless circles, being specially inter-
ested in the training of technicians.

N.B.C. Internationa! Division

THE appointment of Fred Bate, who
has been director of the National
Broadcasting Company’s staff in Western
Zuropz since 71032, as head of the
N.B.C.’s international division is an-
nouuced from New York. His experi-
ence in Europe, where he has been
resident for some 30 years, should be of
considerable help to him in his onerous
task. He opened the N.B.C. London
office in 1032, and, it will be remem-
bered, was injured when the office was
bombed in 1940.

Pelar Diagram Ready Reckoner

Ax award by the American Institute
of Electrical Engincering is to be- given
to Carl ii. Smith, chief cngineer of
stations WHI and WCLE, C(leveland,
for his paper on ““ An Electro-mechanical
Antenna Pattern Calculator.” In this he
aives details of the construction and
operation of his invention which mech-
anically caleulatés the distances at which
a transmission is receivable in any given
direction.

New WRUL Beam

The engineers of the powerful Ameri-
can international short-wave station
WRUL, operated by the World Wide
BBroadcasting Foundaiion in Boston,
Mass., have hurriedly completed a new
aerial array which completely covers
Madagascar, French Equatorial Africs
and the North Coast of Africa.

R.TR.A.

THE address of the Radic and Tele-
vision Retailers’ Asscciation, which is the
combined association merging N.A.R.R.
and W.R.A., is Avenue Chambers, 4,
Vernon Place, Southampton Row, Lon-
don, W.C.x (Tel.: Holborn 8o75).
J. M. S. Smith, who was president of
the W.R.A., ht as been elected chairman
and H. A. Cu , who has been assistant
secretary  of A R.R. since 1937, is
secretarv.

Canadian Spare Parts

AvrioucH the production of civilian
receivers has Dbeen  discontinued in
Canada, it is hoped that there will not
be a shortage of replacement parts for
some time at least.  So far no restriction
has been placed on the manufacture
of components. The Radio Manu-
turing Association of Canada has stated
that manufacturers of components and
valves are working on an understanding

NEWS IN ENGLISH FROM ABROAD

REGULAR SHORT-WAVE TRANSMISSIONS

Country : Station Me/s | Metres

Daily Bulieting (BDST)

Country : Station

Mc/s | Metres Daily Builetins (BDST)

‘America

WNBI (Bound Brook) [ 11.890 | 25.23 | 5.0,
3.07, 8.45%, 5.08%, 7.0
WRCA (Bound ,Bloolx) 9.670 | 31.02 | 5.0, :

WNBI . 17.780 | 16.87

WRCA.. . 15.150 | 19.80
WGEO (Schenectad\) 9.530 | 31.48
WGEA (Schenectady) 15.330 | 19.57

3.0, 4.0, 8.455%, 10.55},‘_"

China
Chungking ..

FZI (Brazzaville)
India
VUD4 (Do]hl)

WEBOS (Hull) .. .o 11870 | 92527 | 1.0, 1.45, 5.0. vUD3 ..

WBOS.. .. 15.210 | 19.72 | 3.0+, 3.45%, 5.08%, 7.0. vUD3 ..

WCADB (Pluldddphm) 6,060 | 4950 § 7.0 a.m. swgde?

WCBX (Wayne) .. | 15.270 | 19.65 Tu?'f(} (Motala)

WCRC (Wayne) .. | 10860 | 25.30 TAD (Ankara)

WCW (New York) .. | 15.870 | 18.90 SS.R. ..

WRUL (Boston) o] 10790 | 2545 Moscow

WRUL.. .. .o 17750 | 16.90 | 4.0%, 4.455.

WLWO (Cincinnati) .. 6.080 | 49.34 | 7. 0 a.m., 8.0 a.m, Moscow

WELWO .. ol 1raie ] 925.62 | 4.0, 5.0, 6.0, 7.0, 8.0, 9.0, Kuibyshev

10.0, 11.0. Vatican City

Australia EARERE

VLQ6 (Sydney) .. 9.580 | 31.32 | 9.0 a.m.

VLGO6 (Melbourne) .. | 15.230 | 19.69 | 9.0 a.ns lreiand

Radio Eireann

French Equatorial Africa

9.410 { 31.88 | 4.0.
11.900 | 25.21 { 10 a.m., 11.30 a.m., 12.15,
1.30, 2.0, 4.0, 6.0, 9.15.

11.970 | 25.06 | 5.45 a.m., 9,45,

9.590 | 31.28 | 10.0 a.m., 2,30, 5.50.
11.830 | 23.36 | 2.30.
15.290 | 19.62 | 10.0 a.m.

0,535 | 31.46 ; 11.20.

9465 | 3170 | 9.15.

6.977 | 43.01 | 6.15 a.m.,;~x12.45, 7.0, 8.30,
10.0, 11,0, 11.45,

7.770 | 38.61 | 6.15 a.m., 11.0, 11.45.
10.040 | 29.88 | 7.0 a.m., 2.45, 5.30.

3970 | 50.25 | 9.15.

MEDIUM-WAVE TRANSMISSIONS

Metres
531 | 2.40%, 7.45. 10.0.

ke/s
565

It should he noted that the tines are Double Summer Time—1iwo hours ahead of GAT-—and are p.nr. unless otherwise stated.  The times ofthe
transmission of news in English in the B.B.C. Short-wave Service are given at the top of the page.

#* Saturdays obly.

§ Qm’mlday excepted. 1 Sundays only.

1 Sundays excepted.
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el o, ente, b COMMUNICATIONS DEPEND.....
of r(-*placemen'ts and have undertaken %

to see that this work does not in any
way interfere with their war production.

Canadian Gramophone Records

A~y Order  rccently  issued by
Canada’s Wartime Prices and Trade
Board limits the manufacture and dis-
tribution of gramophone records and all
other products containing natural var-
nish resin.

Receivers in Canada

CaNaDIAN manufacturers scld a total of -
399,556 receivers in 1941 compared with
438,076 In 1940 and 370,568 in 1939.
The number of, sets imported by the
Dominion was only 4,022, as "against
36,002 the year before.

“A Rose by Apy Other Name . . .”

Wirn the publication of the July issuc
of the officiul journal of the Radio
Society of Great Britain the familiar
title for the past seventeen vyears - of
T & R Bulletin gives place to R.S.G.B.
Bulletin In future the membership
badge of the society will include the
initials R.S.G.B. instead of T. & R.
(which incidentally stood for '‘Trans-
mitter and Relay’ section). e

Trans-Pacific Radio Circuit

Tue sixth direct radio-telegraph link "
Letween the United States and the Far . wholly dependent on the proved

East and the South-western Pacific to . iabili : .
e established by R.C.A. Communica- , Gllw reputation and reliability of their
tions since America entered the war was i : . component parts. ‘

ON SMALL
- PARTS...,

N countless instances quite in-

tricate pieces of apparatus are

recently opened between San Francisco

and Noumea, New Caledonia. The new L S
circuit removes the previous necessity
of contacting Noumea via Australia.

All products from the House of Buigin

New Chairman for B.V.A. are pre-eminent for superior design

Turz Board of Management of the . BULGIN .
British Radio Valve Manufacturers’ i . and workmanship and every article
Association has elected J. W. Ridgeway, FOR

manager of the radio division of the j :

Edison Swan Electric Co., to be chairman TRANSFORMERS
of “the Association.” Mr. Ridgeway - : )
retains the chaii‘manship of the B.V.A. HE largest and most extensive
Committee on Production, which office range ‘of midget and ultra

he has held sitce its creation. In 1924, .
Mr, Ridgeway joined Metropolitan small intervalve (voltage) trans-

bearing our Trade Mark has to pass
exacting and exhaustive tests during

the course of its production.

Viek Supplies as 2 io engineer. formers in the world, Provided ) . . -
Iglglc:cll;i wl;{s}ap;o.il;tzdrzgsll(;ttzmot n(:;flag{*l; with high-u cores and carefully We ask the kind induigence of the
of the radio division of Ediswan into proportioned windings of finest Trade on. delivery until peaceful
w_hlch depar.tmentv_the radio sales sections enamelled-copper wires. All joints
ot Metsopoian Vickers and the BTIL | lded ; mano-meclc rom conditions recurn,
acting manager in 1941, and was this start to finish for long life under
vear promoted to manager. all conditions.

Obituary ‘

son, who was formerly with the Baird
"Company. Mr. Wilson was employed by
the Hazeltine Service Corporation, and
was the author of ** Television Engineer-
ing”’ (1937), one of the first comprehen-
sive textbooks on the subject.
Marconi Instruments
IT was revealed by the Chairman of
Marconi’s Wireless Telegraph Company
at the annual meeting recently that the

company had purchased the share hold- | | REGIS T R E D k A DE o M;
ing of £. K. Cole. Ltd, in Marconi- | p "p g1j] GIN & CO. LTD., BY-PASS RD., BARKING, ESSEX.

Iikco Inmstruments, which is now known

us Marconi Instruments, Limited. : TEL.: RIPPLEWAY 3474 4 iines). .

W t t d the death in |- . .
Alllelrziczfegrfeew Igorzgﬁ(s)rago o(z j.quA »Willl} . “The Ch0|ce Of Crltics "
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MICRO-WAVE OSCILLATION
GENERATORS

T]IE figure shows the electrode
arrangement of a ‘* velocity modu-
lator ”’ for amplifying or generating
very high frequencies. The cathode C
is followed by two conical control
elements and a cylindrical electrode G2,
all  carrying increasingly  positive
potentials. These are followed in turn
by two ‘‘split’” half«wave resonators
R1, Rz; with an intervening conical
collector K. At the far end of the tube is
a terminal collector K1 consisting of a
disc with radial conical vanes. The tube
is surrounded by a main magnetising

coil M, with two auxiliary coils Mr, Mz .

placed near the gun or cathode.

In the ordinary way the electron
stream -from the cathode would  pass
through the tube as a straight beam.
The external magnetic field, however,
imparts a spiral motion to the electrons
so that they ‘' fan out’ and enter the
electrode G2 as a hollow rotating
cylindrical stream. Input current is
applied across the two halves of the
resonator Rx from P through a transmis-
sion line T. If the applied currents are
of the same frequency as the periodicity

RECENT
INVENTIONS

A Selection
+ of the More Interesting
Radio Developments

culty arises in doing so because of the
space-charge created by the electrons,
which- tends not only to disperse, but
also to decelerate the individual elec-
trons, and may actually arrest them, so
that they form a virtual cathode at a
point along the path of the stream.
To overcome this tendency, a beam
of positive ions is formed at the far end
of the pipe and. is‘directed against the
stream of electrons towards the cathode.
The positive ions are preferably liberated
from a heated layer of some barium com-
pound which is surrounded by a focusing
barium-heated cathode is used, because
the barium ions help to replenish wastage
from the cathode. Also, any barium ions

< - Electrode arrangement of velocity

modulator-generator.

R /M R2
/. /

/N

I
WjMz G2
Gl\ T
C O~ X/
~ :
7
Ml M2 M
Iabsbala e —

of the rotating stream, some of the elec-
trons will be accelerated and others will
be retarded. Certain of the latter will
follow a path of diminishing radius and
are collected by the conical electrode K.
The rest will form a ‘‘ bunched ’’ stream
of varying density, and will deliver power
to the resonator Rz, which is coupled

through a transmission line T1 to the’

output O. If the latter is back-coupled
to P, persistent oscillations will be
generated. The residue of the stream
is -collected at K1, any undesirable
secondary emission being trapped be-
tween the vanes. -
Mavconi’s Wirveless Telegraph Co., Lid.
(assignees of I. Wolff). Convention date
(U.S.A4.) July 21st, 1939. No. 542182.

PRODUCING INTENSE ELECTRON
BEAMS
N certain discharge devices such as the
Klystron tube for generating ultra-
short waves, it is desirable to produce
an electron stream of high density. Difii-

that are neutralised and deposited on the
surface of the tube act as a ‘‘ getter.”
Finally, the barium ions tend to
neutralise the primary space-charge
formed near the cathode, and so allow
certain advantageous shapes of cathode
to be more casily used. The same applies,
of course, to the use of a cesium-coated
surface as the source of the ions when
the electron-emitting cathode is of the
caeesium type.

Standard Telephones and Cables, Ltd.,

and H. Motz.  Application date July
5th, 1940. No. 542380¢.

HIGH-FREQUENCY TUNING
OR very short wavelengths there are
certain advantages to be gained by
using a tuning coil in which the whole
of the wire is constantly kept in circuit,
and the effective inductance is varied
by changing the spacing between the
turns. This is particularly so when it is
essential to maintain a uniform band-
width.

gun.”’ Barium is preferred, if a

The figure shows a method of mount-
ing such a coil and of tuning it by vary-
ing the spacing between each of the turns
uniformly. Oneend of the coil L is fixed
to a pillar P, and the other end is
soldered to the upper surface of a blade
spring S. The under surface of the same
end of the spring is fitted with a cup-
shaped member M which bears against
the end of a tuning screw A. The inside

- surface of the cup is preferably fitted

with an insulation to avoid the injection
of '* noise ”’ owing to possible bad con-
tact between the rotating end of the
screw. and the blade, the latter being
electrically connected to the baseplate.
The Mullard Radio Valve Co., Ltd.,
and C. C. Eaglesfield. Application date
August 141k, 1940. No. 542395.

DC VOLTAGE-CONVERTERS

ELATES to circuits for deriving a

high-tension  voltage from an
accumulator or other LT source by using
a make-and-break contact to feed a
step-up transformer, and rectifying the
output from the latter.

In the present arrangement the
positive terminal of the accumulator is
tapped to the centre of the primary
winding of the transformer, and the two
outer ends of the same winding arc
alternately connected to the negative
terminal through a trembler switch. A
double-diode rectifier is shunted across
the secondary of the transformer, and
the two opposite ends of this winding
are alternately connected to the common
cathode of the rectifier through contacts
which are operated synchronously with
the trembler switch.

The whole of the secondary coil is thus
coupled to the rectifier load during each
half-cycle, so that a much smaller coil
can be used, as compared with known
arrangements in which a centre-tapped
secondary is employed for full-wave
rectification.

Philco Radio and Television Corpn.
(assignees of J. H. Pressley). Convention
date (U.S.4.) September 8th, 1939.
No. 543032.

The British abstracts published here

are - prepared with the permission

of the Controller of H.M. Stationery

Office, from specifications obtainable

at the Patent Office, 25, Southampten

Buildings, London, W.C.2, price 1/-
each.
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SCOPE . ..

< One could extend almost indeﬁnitely a list of the -
manifold activities to which Philips  products and
processes have contributed . . . an ever—'widening field

of electrical pioneering and achievement.’’

S _
: PHILIPS |
" LAMPS - DISCHARGE LIGHTING .- RADIO RECEIVERS - TRANSMITTERS - VALVES & THERMIONIC
DEVICES - MEDICAL & INDUSTRIAL X-RAY & ELECTRO-MEDICAL EQUIPMENT - ARC WELDING
EQUIPMENT & ELECTRODES = - LIGHT -ALLOY RESISTANCE WELDING PLANT - MAGNETIC OIL

FILTERS - MAGNETS - SOUND AMPLIFYING INSTALLATIONS

-~ PHILIPS LAMPS I;.IMITED(, CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, w.c.2. {38
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VALVES

AMERICAN AND INTERNATIONAL OCTAL. Mostly glass types, 144, 12/6;
1A6, 14/-3 1]5, 15/=; 1C5, 16/-; 1G5, 16/=3 2A6, 18/-; 2A7, 15/-; 2B7, 15/-;
5Y3, 14/-3 1V,12/-; 6A6, 14/-; 6A8, 18/~; 6AG5, 11463 6AC5, 11/6;5 6B7, 14/-3
6B8, 16/~3 6C6, 14/-3 6D6, 14/-; 6D7, 15/~3 6F7, 17/=; 615, 13/~; 6K7,13/-;
6K8, 14/<3 6L7, 13/3 6Q7, 13/-; 657, 14/~; 6UB, 11/-; 6U7, 13/~; 6V6, 13/=;
6X5, 15/-3 6Z5, 18/=3 7V5, 16/=; 12B8, 15/~; 15, 18/~; 19, 18/=3 244, 13/-;
26, 11/-; 27, 8/-; 31, 12/=; 32, 15/=; 33, 14/~; 34, 15/~; 35, 13/~; 36, 14/-;
37, 11/-3 38, 12/6; 39/44, 12/6; 46, 15/-; 50, 25/-; 53, 16/~; 52, 22/-; 55,
13/=3 57, 14/-; 58, 14/-; 59,16/-; T1A, 11/=; 76, 10/~; 77, 15/=; 78, 14/-;
79, 18/-3 80, 14/6; 84/06Z4, 14/6; 85, 12/-; 2101, 15/=; 2103, 15/-.
RECTIFIERS. Non-B.V.A Replacement Types, all 14/6 each. Replace-
ments for American 80, 5Y3, 524 ; Marconi Osram, U50, U10, U12, MU12;
Mullard, 1W2, 1W3, 1W4, DW2, DW3; Cossor, 422BU, 506BU ; Brimar,
R1, R2, R3; Philips, 1821, etc., etc. .

MAZDA OCTALS. Mullard E. Types, English B.V.A. Types, most numbers
in stock,

SERVICE MEN. We make special arrangements for your valve problems.
The fact that you do not see the valve you want listed here does not mean
we have not got it. We may be able to get it or suggest a suitable alternative.

—— SPARES — .

VOLUME CONTROLS, with switch, 4/9 each. The following values only.in
stock: 10,000, 25,000, 50,000, 100,000 ohms; } weg., 4 meg., 1 meg., 2 meg.
CLAROSTAT WIREWOUND POTENTIOMETERS, 200 500, 600, 1,000
2,000 and 5,000 ohms, at 5/9 each; 20,000 ohms at 6/11 each; 40,000
and 50,000 ohms at 8/~ cach ; and 100,000 ohrns at 9/9 each.
ADJUSTABLE RESISTORS can be wused to replace .any .2 or .3 amp.
Barretter, 7/- each.

SCREENED MIKE CABLE, twin, 1/8 yd.

LINE GORD, Standard, 110/230, 6/6.  Uncut, 3 core, 60 ohms, per foot,
4/~ a yard; 100 ohms, per foot, 5/- a yard.

BUZZERS, small type, high note; ideal for Morse, 3/9 cach.

MAINS TRANSFORMERS. Fully shrouded, 350-0-35, 120 m.a., 6.3 v.
3 amp., 5 v. 2 amp., for 200/250 mains, 22/6.

CONDENSERS, 8 mid. electrolytics, 500 v., 4/9 ; 8x 8, ditto, 9/3 ; paper,
500 v., .5, 1/6 3 .25, 1/3; .1,10d. ; .06, 9d. ; .04, 8d. ; 01, 8d. ; .005, 003,
002, 001, all 6d.

RESISTORS. 10 watt up to 2,000, 2/6 each.

VOLTAGE DROPPERS, for most sets, from 4/6 cach.

€.1. and €.1.C. replacements resistors, 6/- each.

CONNECTING WIRE, 2/- 3-Ib. reel ; sleeving suitable for above, 4d. yd.
SOLDER, resin cored, 5/6 1b., or 1/= coil.

PUSH BACK, 6d. and 1/- per coil. v

VALVE HOLDERS, English, 5- and 7-pin, 8d.; American, 4-, 5-, 6- and

7-pin, Mazda and ordinary octals, 1/~ each. ™ "

ROLA P.M. SPEAKERS, 4in., 17/6 ; 6in., 21/-.

Terms : Cash with order2or]C.0.D. Postage, etc., extra on orders under £3. Callers and P ;0 L E S LT D TYBURN RE E R Dl N ETD N.

*phoneorders arelnot welcomed. Please post your order, . . )
J"BULL & SONS, Radio House, Neithorne Drive, Ruislip, Middx. | ~ BIRMINGHAM. 24,
Enquiries should be accompanied by Government Priority Reference

‘ The Perfect Portable

Power Supply in service under
arduous conditions in Trans-
mitters, Receivers, Amplifiers,
etc,

LTD st barrno s
VIBRANT WORKS, WATFORD, HERTS.

Cresnwaed

 Greenhill Crescent,
5. Harrow on the Hill. Middx.
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CLASSIFIED ADVERTISEMENTS, The charge is 6/-
for each paragraph of 2 lines or less, and 3/- for every
additional line or part thereof, average 7 words to a
line. Each paragraph is charged separately.

ADVERTISEMENTS for the September issue are ac-
cepted Up to First Post on Monday, August {0th, at
the Head Offices of Dorset House, Stamford Street,
London, S.E.l, or one day earlier at provincial Offices.

THE PROPRIETORS retain the right to refuse or
withdraw advertisements at their discretion, They
are not responsible for clerical or printers’ errors
although every-care is taken to avoid mistakes. Cheques
and postal orders should be made payable to lliffe &
Sons Ltd. and crossed. Notes are legal tender and
cannot be traced if lost in transit.

.to the Deposit Dept.,. * Wireless World ~® Dorset

ADVYERTISERS may have letters, other than circulars,
addressed to numbers at this office, The words Box
000, c/o “* WIRELESS WORLD ”’. must be paid for
and a further |/- added for registration and forwarding

replies.
DEPOSIT SYSTEM. Full particulars upon application

House, Stamford Street, London, S.E.i.

Ode *
oge |
e » No. 18
STOP-GAP
New readers of the “Wireless World ™’
May wonder at our firm
Devoting space to poetry
(if you’ll excuse the term).
In normal times, being normal folk,
We simply loved to sell
Our Chokes & Mains Transformers, which
Old readers know so well.
But now, alas ! the times have changed.
Our goods are good goods still,
And we’re making them in thousands,
But not for Tom and Bill.
- 1t’s no use, therefore, telling you
Of ** Model No. 9,”
If we cannot let-you have it
Or any other line.
So that’s why we break into verse
On topics somewhat mixed,
But it serves as a reminder
"Till Hitler’s gang is fixed.
%"
Makers of Transformers and Ghokes
King’s Bldgs., Dean Stanley Street,
LONDON, SW.I. ’Phone: ViCtoria 5035
3 ~—

ARMSTRONG

A very limited supply of

EXP48 COIL PACKS

covering 4-wavebands, have now hecome avaitable and
orders will be executed in rotation whilst our stock lasts

Originally designed for nse with our export chassis, Model EX P48,
which was so favourably reviewed in the October, 1940, issue
of Wireless World. The Test Report said: ‘“No difficulty
was experienced in picking up American stations.” This assembly
is ideal for constructing a‘odern receiver using English or Octal
valves, or tuning unit to work with an amplifier. The short-
wave performance with the EXP48 coils is extremely high.
Specification, -EXP48 coil and switch assembly covering 13-45,
43 160, 200-560, 1,000-2,000 m. Mounted on cadmium plated
sub-chassis with 4 position Yaxley type rotary switch. Medium
and long wave adjustable padders and fixed padders on the
short-wave ranges. FEach coil fitted with individual trimmer
and the whole assembly wired up. Factory Blue Print giving
7-valve EXP48 circuit and values of components FREE with
assembly. Price 35/=. Heavy Steel Chassis for use with above,
12in. x 9in. % 3}in, deep, drilled and cadmium plated. Price 10/6.
485 ke. High “ @ LF. Transformers, Leilz wire wound and
fitted with iron cores, in aluminium cans, ineorporating trimmers
with ceramic insulation. For use with the above. Price 18/6
per pair.

Giags Scales. 4 wave-bands, calibrated in station names and
metres, For use with the above. Price 3/6.

A complete chassis, incorporating the above components, will
be gladly demonstrated at our Showrooms and any technical
advice given, N

cliveries should nol exceed 14 to 21 days. .
AN vomponents advertised in June issue arc still available.

*
ARMSTRONG MANUFACTURING CO.
‘WARLTERS ROAD, HOLLOWAY, LONDON, N.7

'Phone : NORth 3213 . :
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»

Advertisers and buyers are reminded that
under Defence Regulations 1939, 'Statutory
Rules and Orders 1940, Number 1689, a per- .
mit (' 99 @) must be obtained befors sale
or purchase of certain elecirical and wireless
apparatus,” particularly such wvalves and ap-
“paratus as are applicable to wireless trans-
mission. .

g
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'RECEIVERS & AMPLIFIERS—SEGONDHAND, ETC,

QU_AI:ITY(Receiver and Amp., 10 valves, including
PX25s in P.P.~Humpidge, Borth, Cards, [1159
SUPER Skyrider 8.X.17, perfect; seen by appoint-
» ment.—Box 2710, ¢/o The Wireless World. [1154
HAMRAD 13v Communication Receiver, less valves
(obtainable octals); £13.—Flude, Wychwood,
Park Lane, Slough. (1150
D.X._Plus Feeder Unit (16-2,000 metres), in cabinet
with transformer, to feed W.W. p-p. amplifier;

£86, as new.—Box 2708, c¢/o Wireless World. {1147
-VALVE Ship's Receiver (batt.), T.R.F., 100-200

J and 550-3,000 metres by switching, heavy alu-
winfun construction; £12.-~Holmes, 795, Borough
Rd., Birkenhead. : [1156
-M.IE.69 D.B.20, R.M.E. speaker, painted grey,
£56; receiver and speaker only, #£43/10; 6
valves and Service Manual, £2/10; no offers or
agents; carr, fwd.—Jones, Brixton Mount, Holyhead.
{1145

i Wanted
ODERN Superhet Chassis .with Valves, 3-whve
band.—8, Harris, 37, Edgeworth Crescent, N.W.4.

] o 1117
_L URPHY A76 or A92, working or otherwise, or

unaltered chassis only.—Jones, Brixton Mount,
Holyhead. {1146
Y Ham in, and for use of, Forces’ Unit; Halli-
crafter 8.X.17 and speaker.—Box 2705, c/o
Wireless World. . [1142
E Offer Cash for Good Modern Communication
and All-wave Receivers.—A.(C.8. Radio, 44, Wid-
more Rd., Bromiey. [9948
I IGH-CLASS Communication Receiver; full price
paid for suilable model.—G. W., 14, Beaufort
Gardens, London, S.W.3, . {1131

EW or Used Receivers, Amplifiers, Meters, Con-

2 verters, Radio and Electrical Accessories. Very
high prices paid for really clean apparatus.— Phone:
Gerrard 4447 . [9696

ATIONAL 1-10 Urgently Wanted in Connection

\ with Important Experimental Work; a very good
price will be paid.—Write the Bolton Engineering Co.,
106, Queen's Head Rd., Birmingham, 21. 'Phone:
Northern Birmingham 122]. {1148
ONDON CENTRAL RADIO STORES Will Pay
good prices for Receiyers, Radiograms, Amplifiers,
Dynamos, Converters, Test Equipment, Electric Gramo-
phone Motors, and all Radio and Electrical Acces-
sorics,—London Central Radio Stores, 23, Lisle St.,
London, W.C.2. Gerrard 2969. [9836

NEW MAINS EQUIPMENT
VORTEX}UN Mains Transiofmers, chokes, etc., are
supplied to G.1.0.,, B.B.C,, L:P.1.B.; why not
vou? Imitated but unequalled, Orders can only be
accepted against Government contracts.
VORTEXION, Ltd., 257, The Broadway, Wimbledon,

London, 8.W.19, 'Phone: Lib, 2814. {9942
MORSE EQUIPMENT
ULL Range of Transmitting Keys, practice sets and

equipment for Morse training.-~Webb's Radio, 14,.

Soho 8t., London, W.1. 'Phone: Gerrard 2089. [9553
__TEST EQUIPMENT

PHILCO Mains Oscil,, £8; E.M.I. batt. do., £6/10;
sundry Ferranti meters; s.a.e. list.~—Petty, Bent-
ham, Lancaster. 157
EST Equipment Kits, cabinets and accessories; for
new lists please send s.a.e., stating requirements.
—Maclachlan and Co., Strathyre. {1153

ESTOSCOPE, used everywhere b} radio__ service
engineers, makes 20 important tests. Sénd for
interesting leaflet ** R1.”—Runbaken, Manchest«}rl,o 714

Wanted
‘ IDER - “ Chanalyst,” signal tracers, oscillators;
state condition and price—Box 2706, ¢c/o Wire-
World. {1133
ANTED, Audio oscillator, generating aceurate

wave shape.~State particulars and price to Box
2700, c/o Wireless World. (1129

less

Rea‘ching
for the Stars

We have often been told ‘that our
constant striving for perfection is like
“reaching for the stars.” Naturally,
we smile but we go on striving, for
just as we know that we shall never
reach perfection the effort involved
keeps us a few jumps ahead and helps
us give you a product just that much
better. So when you are required to
supply Small Power Transformers up
to 4 kva and the specification seems
to demand perfection remember that
GARDNERS have long experience
in “reaching for the stars.” Please -
don’t forget to quote priority numbers.

GARDNERS RADIO LIMITED

SOMERFORD ® CHRISTCHURCH @ HANTS

A few only !!
7-VALVE CHASSIS

complete with valves and

10" SPEAKERS

KNOBS -AND FIXING ACCESSORIES INCLUDED

Specification :
8 wave bands Super-Het. (long, me-
dium and short). Full A.V.C. Spiit-

phase. Push-pull output. Radio-
gram connections. Superb tone. 8

‘watts output approx. Excellent
range. Large full-scale illumina-
ted dial 8”x 5”. Stations named.

~ Price £20 each

including Purchase Tazx

MARTINS RADIO

3/4 The Broadway, Edmonton, London, N.9

Phone : Toltenham 4188.
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Lool
to your
fudure...

Trained men get good jobs. Hundreds of our
students write to thank us for their successes
and increased earnings.” Now, more than ever
before, men with a good knowledge of radio
or mathematics are urgently needed.

Even if you are already in the Forces, or engaged
on work of National importance, you should
think of your future. A sound technical
training is the best insurance against the risks
of unemployment. ; ‘

Qur simplified method of Home-Studying is a
proved success. Even if you know nothing
about radio or mathematics, you can master
these subjects, and ‘you will really enjoy
studying.

Post coupon now for free details of our Home-
Study Courses in Mathematics, Radio Calcu-
lations,
mission, Radiolocation and Television.

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

Llll-lllIIIllIllllllllllllIllllllllllllll.l.lllllllil
(Post in unsealed envelope Id. stamp.)

Please send me free details of your Home-Study
Courses.

ADDRESS,

W.OW.E

e mawmARENENERSSREEENEA@aEmRmEAS RrsmssssancssuEuExmund

CODE COURSES

Feor Beginners
and Operators
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The Candler System
of Code training is
justwhat one needsfor
entering or advancing
in Army, Navy, Air
Force, Amateur Radio
work, or the Commer-
cial side of telegraphy.

JUNIOR AND ADVANCED COURSES
on Cash or Monthly Payment terms.

There’s no royal road to learning—but there IS a
quick, sure way to genuine CODE skill. Thousands
upon ti ds - of Cand! Trained Operators
have proved the value of this truly remarkable
system of Morse Code instruction. A

J. Clarricoats, Sec., Radio Society of Great
Britain—says: ‘‘l regard the Candler System as being
the most important system of its kind and already large
numbers of Members of the Radio Society of Great Britain
have intimgded to me that they are studying the course of
instruction with a view to preparing themselves for service
in one branch or another of H.M. Forces.”

In the “ BOOK OF FACTS,”” which will be sent FREE on
request, you will see that full information is given
concerning the subjects covered by Morse Code Courses
for beginners and also for operators.

§ Please send me a Free Copy of Candler ** Book of Facts.” 1
i Post Coupon in Id, unsedled envelope to London Mana;g.e';' ]

CANDLER SYSTEM CO. (Room 55W), I[21,
Kingsway, London, W.C.2

]
! Candler System Co., Denver, Colorado, U.S.A.

ADDRESS...

Radio Reception, Servicing, Trans-}

842 |

1\/[5&[{00;\'1-1‘.‘}{00, General Radio, or similar Signal
YA Generator; also Coil Winding Machine, power
driven.—Full particulars, price to Box 2694, ¢/o gﬁ%

less World.
NEW LOUDSPEAKERS
EW Rola P.M. Speakers, 50 only, 10in., 19/-
each; 100 only, 8in., 18/- each; 100 only, 5in.,
12/6 each: postage and packing extra; all orders
c.o.d—Box 2701, c¢/o Wireless World, [1135

BAKERS SELHURST RADIO, the pioneer manu-
facturers of moving coil speakers since 1925.—
Bakers’ brand new surplus speaker bharvgains; every
music lover interested in realistic reproduction should
write for free descriptive leaflet now; £3/10, brand
new super quality triple cone speaker, permanent
magnet model; limited number available under list
price, wide frequency range, even response, ideal for
quality reproduction; leaflet giving constructional de-
tails of an infinite bafile cabinet suitable for use with
the above speaker free upon receipt of stamp.—Bakers
Selhurst Radio, 75, Sussex Rd., South Croydon. [1138

SECOND-HAND LOUDSPEAKERS

‘V ANTED, Rola (.12, preferably permanent magnet |

(energised considered), for experimental pur-
ses,—F /Lt. Lynas, Officers’ Mess, .R.AF. Station,
ardington, Bedford. 1152

Waﬁted
VOIGT Corner Horn, complete or separately.—Box
2709, c¢/o Wireless World. {1151

“7AN’1‘ED, quality speaker. Sell 8.8, 036 trans.,
2 Px4’s—Box 2698, ¢/o Wireless World. [1126

OIGT Speaker Unit, Hartley Turner, Goodmans,
infinite baffle.—~Box 2702, ¢/o Wireless World.
{1136
DYNAMOS, MOTORS, ETC
ANTED, small High Frequency Alternator.—De-
tails to Box 2697, c¢/o Wireless World. {1123

RO’I‘ARY Converters by E.D.C., Crypto. G.E.C,
etc., all voltages, 30 to 5,000 watts; immediate
delivery—Below.
:NI()T()RS and Dynamos, transformers, resistances,
starters and switches for radio and power; many
unusnal types available.—Below.
@ GHTING Sets and Batlegies by Crossley, Pelapone,
Lister, etc.; automatic sets by Kohler, Petter,
all voltages to 5kW; switchboards and meters, hun-
dreds in stock.—Harris, Strouds, Bradfield, Berks.
. s {114
LL Types of Rotary Converters, electric motors,
battery chargers, petrol-electric generator sets,
etc., in stock, new and second-hand. .
ARD, 37, White Post Lane, Hackney Wick, E.9.
Tel: Amherst 1393, {0518
.T. Dynamos for Charging or Windmill, Lucas-
Rotax, 6-12 volts 8 amps. D.C., 3rd_brush, weight
11lb., size 8in.x4lin., unused ex W.D. cost £10,
to clear 17/- each, cari. paid; H.P. and L.T. G.E.C

double-end 6 volts and 600 volts, 17lb. ditte, 27/6
carr. paid.~Electradix, 19, Broughton St., London,
S.W.8. [9¢93

. Wanted

CONVERTER, high grade, 200 D.C. to 230 A.C., for
television gram. radio.—Robinson, High 8t., Son-
ning. {1127
CABINETS :

I Regret That, owing to all our employees having
joined H.M. Forces, we are unable to accept
orders for cabinets except to callers, Limited stock
only. We have a large stock of radio components.—
H. L. Smith and Co., Ltd., 289, Edgware Rd., London,
W.2. Tel.: Pad. 5891. [9683

NEW COMPONENTS . .

ERVICE Supplies!—Condensers, paper, mica, bias,
tubulars, electrolytic types. Transformers, recti-
fiers, volume controls, resistors, etc. for lists.
Rola 8in. P.M. speakers, 17/6; elect. condrs, 500v.,
8 mid: 4/3, 8x8 mid. 8/6; Push-back wire, 12yd. coils,
1/9; sleeving, 2/6 doz. yds. Gramo. motors, pick-ups,
35/-; valves, etc. (Stait shortage! Mail orders only;
postage extra. C.o.d. sérvice available.)—Radio In-
strument Service Co., 116, Littleheath Rd., Bexley-
heath. f1132

GOMPONENTS _SECONDHAND, SURPLUS, ETC.
SOU’L‘H ERN RADIO'S Wireless Bargains.

7 / 6.—Assorted components contained in attractive
permanent box, 2 volume controls, 9 assorted
valve holders, 12 assorted condensers, 6 resistances,
choke, wire, plugs, circuits, 7/6, postage 7d.; Ormond
Joudspeaker units, balanced armature, 4-pole, 6/6;
small unshrouded type, 3/-; Ace P.0. microphones,
complete with transformer, 6/6; Telsen No. 6§ Radio
Magazines, complete with 4 circuits, 9d., post free;
wireless crystals, 6d. each, 5/6 dozen; Telsen binocu-
lar H.F. chokes, 1/6; 75ft. covered wire, suitable for
aerials, etc., 2/86.
—Magnets, very powerful, small circular mag-
* nets; 1%in. diameter, 4in. thick, 1/6_each,
15/- dozen; mabny more bargains for callers. Please
add extra for postage.
SOUTHERN RADIO SUPPLY Co., 46, Lisle St.,
London, W.C.1. Gerrard 6653. [1192

OULPHONE Radio, New Longton, nr. Preston.—
Brand new goods only; P.M. speakers with trans-
former, 8in. Rola and Plessey, 24/6; 6l%in. Celestion,
21/; Barretter Resistors, 6/-; electrolytics, 500v.,
8mid. 5/6, 8-+8mid. 9/6, 50mid. 50-volt 3/3; Erie
1-watt resistors, all values, 9d. each; pushback wire,
100ft. coil, 6/-; S.A.E. for stock list. {1133

has in stock a small number of

STUART
No. 10
Centrifugal

PUMPS

Complete with Foot-
valve; Strainer & Hose Union.
Carr. 2/-extra ... £5 2 6

L-R-S

Capacity 100 gals. per hour.
Suitable for Machine Tool Cooling and all pumping pur-
poses, for hot or cold water.

Pleasc enquire regarding delivery of :

No. . 280 gals. per hour. Carr. 2/- extra
No. 12, 560 gals. per hour. Carr. 3!- extra
. Suitable Rubber Hose available from stock,

The STUART AUTOMATIC FLOAT SWITCH
is the best method of controlling water-level,
Price complete with all fittings... ... ... ... £2 5 0

LONDON RADIO SUPPLY CO.

Est. 1925
“WINDEN,” ARDINGLY RD., BALCOMBE, SUSSEX.

GINEERIN
o0R

£6 6 0
£712 0

This unigue Handbook
shows the easy way to
secure A.M.LGC.E, -

A MBrit.LR.E.,

similar qualifications, WE
GUARANTEE—* NO PASS—
NO FEE.” Details are given of
A over 150 Diploma Courses in all
branches of @ivil, Mech., Elec., Motor,
Aero., Radio and Production Engineering, Dranghtsmaunship,
Tracing, Inspection,Government Employment, BUILDING (great
scope), MATRIC., R.A.F. MATHS,, etc, Book and subsequent
matter sent (post free) on receipt of 21d. stamps. Men with
Radio knowlcdge can obtain atiractive posts in the Services.
BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY, 387, Shakespeare House,
17, 18, 19, Stratford Place, London, W.1

W. BRYA[;I SAVAGE

Expert assistance in the solution of
problems relating to

(] TkANSFORMERS, CHOKES
® AMPLIFIERS
@® POWER UNITS
and Specialised Equipment embodying
ELECTRONIC CONTROL

WESTMORELAND RD.,
COLINDALE 7131

N.W.9.

i
WARD "EoiVerTers

Petrol Electric Generating Plants, H.T.
Generators, D.C. Motors, Frequency
Changers, etc,, up to 25 K.V.A.

CHAS. F. WARD 37 WHITE POST LANE,
"Phone : Amherst 1393. HACKNEY WICK, E.S.
I

4 E

a

) U

I

- P

f : M

N:

RELIABLE AMPLIFICATION N
The TRIX ELECTRICAL COMPANY LTD.

65, Bolsover St., London, W. ] Euston 5471 D T
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QUALITY COMPONENTS
& ACCESSORIES

SLOW-MOTION DRIVE, 2-speed, 4-waveband (3
short and medium). Compléte with dial and 5in.
square chromium-plated escutcheon. Price §/11.
VARIABLE CONDENSERS, 2-gang, 0.0005 mifd.,
frst-class precision job, ceramic insulation, with
special slow-motion drive, no backlash or slip,
mounted on metal frame, rubber sprung (no
trimmers), new, boxed, 7/6 § 3-gang, 0.0005 mfd.
standard type, 4/6.

MAINS TRANSFORMERS. 350-0-350v. 80-100
m.a, 4v. 4a. 4v, 2a., screened primary, input
200-250v. A.C., £1; 350-0-350v. 80-100 m.a.,
8.3v. 4a., bv. 2a., screened primary, input 200~
250v. A.C., 13 Philips 300-0-300v. 80 m.a., 6.3v.’
3a., 4v, 1a., lnput 110-240v. A.C., 17/6.
TRANSFORMERS, L.F., intervalve, various makes
and ratios, §/-; LT. transformers, 465Kkc., un-
screened and without trimmers, new, 3/6 ; Philips
180ke. intermediate frequency transformers,
air-space trimmers, 1/6.

SCREENED COILS. Medium and Short-Wave
Band (12-17 metres), 2/6 ; Long and Short-Wave
Band (16-50 metres), 2/, Both types fitted with
two ceramic trimmers, Circuit free.

SHORT AND MEDIUM-WAVE BAND COIL, in
aluminium can, with small ceramic trimmer, new,
2/8 ; Philips dual range aerial coils (no reaction),
with air-space trimmers, circuit, 1/6. .

DUAL RANGE GOILS, Aerial or H.F. (small,
unscreened), with circuit, 3/6 each. :
BANDPASS COILS, 1/3 each.

MAINS H.F. CHOKES, for interference sup-
pression, 2/6 ; L.F. chokes, 20hy. 100 m.a., 15/-.
SHORT-WAVE CHOKE, 2/- ; short-wave double-
wounnd filament choke, 1/=.

TAPPED MAINS DROPPING RESISTANGES,
approx. 800 ohms, standard for Pye, Lissen, etc.,
.2 amp,, 3/6 ; Replacement for line cord resistances,
950 ohm, 8/~ ; 750 ohm, 4/6 ; 360 ohm, 4/3 ; 801
Ferguson, .4 amp., 6/6 ; 802 Ferguson, .4 amp.,
6/6: Vidor, .3 amp., 4/6 ; Ferranti, .3 amp., 4/6 ;
Belmont, .3 amp., 4/6.

RESISTORS, different values, }-watt 3d.,
4d., {-watt 6d., 1-watt 8d.

B.l. TUBULAR CONDENSERS, N.I, 0.0001,
0.0002, 0.0003, 0.0005, 0:005, 0.01, 0.05, 6d.
T.C.C. TUBULAR CONDENSERS, 0.00015, 0.01,
0.05, 54, 0.1, Td., 025, 1/-, 0.5, 1/6; T.CC.
tubular electrolytics, 25 mfd. 25v., 1/9, 50 mfd.
25v., 2/=, 25 mid. 50v., 2/=, 50 mid. 12v., 2/=
MICA GONDENSERS, 30 m.mfd. and 0.0005 and
0.0001, wire ended, 8d. ; assorted mica condensers,
0.0001 to 0.01, tag or terminal type, 1/-.

" MANSBRIDGE TYPE PAPER CONDENSERS,
0.25 to 4 mfd., various makes, from 9d. to 3/ ;
Ceramic pre-set condensers, 6d.

LOUD SPEAKERS, extension ‘ Goodmans,” no
transformer, 8in., 17/6 ; ¢ Celestion,” with trans-
former, 7in., £1.

VALVE HOLDERS, English chassis type, 4-pin,
44, 3 5-pin and 7-pin, 6d. ; English Octal, 6d.;
American U.S. type, 4-, 5-, 6-, and 7-pin, and
International Octal, 6d.

PAXOLIN PANELS, flat, strong, 9in. X 15in., 3/6 ;
A.E. or P.U. or L.S. Paxolin strips, complete with
plugs, 8d. each ; Terminal strips and group boards,
from 3d. to 1/-.

OCTAL CABLE PLUGS AND SOCKETS, 1/6
complete.

CELLULOID DIALS Only. * Selmer ” calibrated
3-wave band, coloured, 3d. ; Sleaving, red, black,
yellow, blue, green, brown, good quality, 4id.
per yard length; Screemed Cable, single, 1/6 per
vard; twin, 1/8 per yard ; Terminals, patent
spring type for quick attachment of wire, 3d.
BENJAMIN TRANSFEEDA, brand new, 8/6;
Toggle Switches, s.p.s.t.,1/6 ; Dial Lamp Holders,
clip-on type, 4d.; Steel Chassis, used, drilled,
strong, 1/3.
HOURS :

3-watt

9-6 p.m., Saturdays 1 p.m.; C.O.D.
orders accepted; prices subject to alteration
without notice; special terms to. members of
H.M. Forces and Civil Defence workers ; licence
to export to Northern Ireland and Irish Free:
State ; please add postage for enquiries and mail
| orders.

'51-52 CHANCERY LANE.?
LODON-W. Ci.*?.. Telephone HOLBORN 453!,

.soilf)dl\l;‘ nearest available to requirements sent.

A. RYALL, * Arnehurst,” Marsh Lane, Taplow,
Bucks (late Ryall’s Radio, London), ofiers radio

G.

.| components; post free.

.C.C 0 ) Tubular Non-inductive Condensers, 350v.
wkg., in Paxolin tubes and waxed, 6/6 dozen.
x JEARITE Tuning Ceils, in cans, oddments only,
aerial, B.P., ete., no sets, 3 for 1/3.
ESISTANCES, well known make, Y%-walt, 1 meg.,
iy %3 dozen, 10/- gross, Insulating tape, 20z. reels,
[7OLUME Controls: British make, 1 meg at 1/6
each; 50,000 2/3 eca., less switches.

EQ. ‘ Tuneon ” Tuning Indicators, as used “in
the “AVC Five” neon type, 1/3 each; slow
motion (epicyclic) drives, fit Y4in, shaits, long %in.

spindles, well made in brass, with ball bearings, ratio
8-1, 1/3 each. =
PAXOLIN Strip, 2%in. wide, as used for group
boards, etc,, three 12in. lengths for 1/6; group
boards, with tags, 12-way, two for 1/3; or drilled,
less tags, four for 1/3.
ERIE Resistors, Yo-watt type, actual values, as used
in many well known sets, 220, 680, 3,300, 27,000,
33,000, 1% meg., 3/- dozen, new goods; Erie resistors,
2-watt type, 150, 560, 800, 3,000, 3,900, 7,500, 8,200,
68,000, 120,000, three for 1/6, new goods; Erie re-
sistors, 3-watt, 680, 1,500, 2,200 3,300 4,700, 8,800,
two for 1/6, mew goods.
‘CLIX Input Strips, A, and E., P.U., loudspeaker,
/ etc., 2-, 3-, 4-way, 2/3 dozen; fFerranti wire wound
resistors, nickel' end caps, 4,000, 4 for 1/3.
OUBLE Trimmers, on Paxolin, ex G.E.C., .not
joined, 2/6 dozen; single ditto, 1/6 dozen; ditto,
not mounted, 1/2 dozen,
ALVES.—Europa AC/L 4v, 1 amp., makes good
detector or L.F. amplifier, 3/3 each; KEuropa
AC/HP, 5pin base, 3/3 each (metallising of the
AC/HP may be rather soiled, but all 0.K.).
‘VAVE traps, ex K.B., iron core, 1/3: switches for
1 band pass H.F. and dial lights, Wearite type,

/3.
LESSEY, 3 gang, screened, with one trimmer only,
3/-; straight, no superhet types; condenser drives,
with 2-band scale, less escutch., similar Polar VP, 1/9.
NVERTED 7Type Large Capacity Mansbridge Low
Volt for cathode by-pass, pair in one block, 1/6.
ONE - Units, large circular magnets, bobbins
mostly O.K., rather soiled, no reeds; 2 for 1/6.
URNTABLES, as used for rotating portables, ball
hearing; 1/6 each, soiled. :
ERAMIC Type 3-gang Straight Type Condensers,
with slow-motion drive, offset, ex Cossor, soiled
but useable; 3/9 each. R
LUG and Sockets, 5-pin. Paxolin, metal shell-holder,
2 1/3. Thimble top caps, ** Ali,”" 24 for 1/3.
PEAKER ““ Pots,” windings O.K,, with face plate,
etc., fer use as L.F. smoothing chokes, resist-
ances 750ohms, 1,4000hms, 2,0000hms, 7,5000hms,
carry 60ma. to 100m.; 3/9 each.
AXLEY BSwitch Screens, 3%x33%. with fixing
flange, 4 for 1/3. Paxolin sheet, 15, 3j¢in. thick,
14-16-18in.X7, 2/9 each, polished and matt, slightly
E Units, small type, with
quite useable, 1/6 each.
DIAL Plates, 3-band, size approx. 6x5, scale 4x2l,
white ground, 2 1/3; Burgeyne dial plate, 3
band; brown ground, 6x4,. scale-3x2, station list
printed on, 2 1/3. Dial plate ex Berners, 4-band, in
green,  red, blue, orange, transparent, brass stiffened
edges, 1/6 each, dial and scale, 6%Xx4.
PECIAL Note.—We now confine our business to

long reed, soiled,

Mail Order; prompt attention, in rotation.—
G. A. Ryall, *" Arnehurst,” Marsh Lane, Taplow,
Bucks, . [1140

ECTIFIERS.—L.T. metal - rectifiers, 12v 1 amp,

with instructions, 7/2, post 4d.; instrument type
rectifiers, bridge type for meters, bakelite, 11/6, post
3d.; home chargers, Atlas, 2v, 4v, 6v, ¥, amp, 35/-;
Varley, 2v., Y, amp, 21/-, post 7d.; transformer and
rectifier for 2v 0,75 amp charger, 14/6, post 7d.;
transformer, rectifier and-ballast bulb for 2v, 4v, 6v,
1 amp, 25/9, post 8d.; microphones, miniature crystal
mike for deaf aids, fitted flexible cord, 42/6; aero-
dynamic shape crystal mikes for stand mounting, 52/6;

Rothermel .crystal pick-up, 35/6.—Champion, 42,
Howitt Rd., London, N.W.3, {1155
Wanted

'VVE Buy New or Used Radios, amplifiers, meters,
converters, radio ahd eleetrical accessories, ele.—
'Phone: Ger. 4447 - © [9603
V ANTED, Postlethwaite  scratch filter for Piezo
K pick-up; state price—~S. Allen, Rectory Cott.,
Sulhamstead, Reading. {1160
‘VANTED, 18 S.W.G. lunamelled.—Sample, price,

quantity ayailable to Bain, 15, Dragon Rd., Lon-
don, S.E.15. {1124
‘[TRGEN'PLY Reguired for a Government Contract

of highest priority, only good condition National
Tuning Dials, type P.W.O.; current list prices wilt be
paid.—Box 2695, c¢/o Wireless World. [1119

GRAMOPHONE EQUIPMENT

.RECORDING Blanks.—Small quantity of acetate

recording blanks for sale, standard sizes. Adver-
tisers can also undertake recoating ot suitable blanks.
~—Write for details, box 2696, ¢/o Wireless World.

[1122

Wanted
UTOMATIC Record Changer, up to £12._Box
2704, ¢/o Wireless World. {1141

GALPINS

—ELECTRICAL STORES—
21, WILLIAM ST., SLOUGH, BUCKS.

'Phone : SLOUGH 20855 TERMS : Cash with order

DYNAMQ, 110 volts 60 amps,, shunt wound, intcrpole
ball bearing, speed 1,750 r.p.m., continuous rating. Price
£15, carriage forward.

EX-G.P.0. MORSE INKER AND TAPE RECORDER,
complete with actuating relay and tape reel, mounted on
mahogany base, clockwork model, in good clean condition
and perfect working order. Price £12, carriage paid.

SHEET EBONITE, size 12in. by 1lin. by 1/32in., best
quality, Price 4/- per doz., post free,

ELECTRIC LIGHT  CHECK METERS, well-known makers,
first-class condition, electrically guaranteed, for A.C.
mains 200/250 volts 50 cy. 1 phase 5 amp. load, 10/- each ;
10 amp, load, 12/6, carriage 1/-.

D.C. ELECTRIC LIGHT CHECK METERS, 200/250 volts
5 and 10 amps., in new condition and electrically perfect.
7/8, post 1/-. :

AUTO. CHARGING CUT-OUT AND YOLTAGE REGU-
LATOR, ex-R.A.F., suit any dynamo up to 20 v. at 15 amps._
fully adjustable, with wiring instructions, complete it
metal case. 3/, post 9d. ’

AUTO TRANSFORMER, 1,500 watts, tappings 0-110-200-
220 and 240 volts for step-up or step-down. Price £3,
carriage paid.

LARGE TRANSFORMERS for rewinding, rating unknown,
size 1 KW. auto. Price 17/6, carriage paid.

LARGE TRANSFORMERS for rewinding, size 2 kW. auto,,
rating unknown. Price 30/-, carriage forward.

HIGH FREQUENCY TRANSFORMERS, 75 v. A.C. input
at 300 cycles; output 5,000-0-5,000 v. at 500 watts.
Price 45/-, carriage forward. .

ROTARY GONVERTOR, D.C. to D.C.; input 220 volts
D.C.; output 12 volts at 50 amps. D.C,, ball bearing,
condition as new. Price £10, carriage forward, or 17/6
passenger®train.

DOUBLE OUTPUT GENERATOR, shunt wound ball
bearing, maker “ Crypto”; output 60 volts at 5 amps.
and 10 volts at 50 amps., condition as new. Price £10,
carriage forward, or 20/- passenger train.

ALTERNATOR, output 220 volts, 1 ph., 50 cycles .at
180 watts, will give 1 amp. casily, speed 3,000 r.p.m. ; self-
exciting, condition as new. Price %8, ca'riage forward, or
15/- passenger train.

TRANSFORMER, input 230 voits, 50 cycles, 1 ph.; out-
put 1,100-0-1,100 volts at 220 milliamps. and 6 volts C.T.
three times, earth screen, wound to B.S.R., weight 32 1bs.
Price £6, carriage passenger train 7/6.

MOVING COIL METERS high grade, 2iin. dia., panel
mounting, reading 0-} amp. or 0-1} amp., full scale
deflection 15 milliamps. Price 2§/- either model, post free.

MOVING COIL METERS, high grade, 2iin. dia., panel
mounting, reading 0-8 volts, full scale deflection 5 milli-
amps. Price, either model, 32/6, post free.

MOVING COIL METERS, high grade, 2in. dia., flush
mounting, reading 0-50 milliamps, 50/-, post free.

INSTRUMENT METAL RECTIFIERS, in good working
order, 5 M/A output. 12/6 caah, post free.

HEADPHONES, 120 ohm., complete with headband and
cord, in perfect working order, highly suitable for H.G.
or AF.S, services. Price 6/~ per pair; post free. !

110 V. D.C. KLAXON MOTORS, precision made, ball bear-
ing, variable speed, approx. 1/10th h.p., lamiaated felds,
as new, Price 20/- each, post free.

20 V. D.C. MOTORS, compound wound, 1/20th h.p., speed

2,000 r.p.m., totally enclosed, ball bearing, rating 3} amps.,
a really high-class job in new condition, make good
dynamo. Price 30/-, carriage paid.

BRIDGE MEGGER, by Evershed Vignoles, 230 volt, 20
megohms. Price £20, carriage paid.

PORTABLE AMPMETER, rcading 0-73 amps. calibrated
at 50 eyclg, mirror scale, as new.  £5, carriage paid.

SPRAY GUN, maker B.E.N., high pressure, condition as
new, complete with filter and high pressure hose. 8§12,
carriage paid.
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RADIO SERVICE MAN,
DEALER AND OWNER

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

n‘d}TERNATION‘AL CORRESPONDENCE: SCHOOLS

Dept. 38, international Buildings,
Kingsway, London, W.C.2
Please explain fully about your Instruction in

the subject marked X.
Complete Radio E ring
Radio Service Engineers
Elementary Radio Television
If you wish to pass a Radio examination, indicate
it below.
3

Inst. of Wireless Technology
P.M.G. Cerlificate Tor Wireless Operators
Provisional Certificate in Radio Telephony and
. Telegraphy for Aircraft
Gity and Guilds Telecommunications

Name Age.....

(Use penny stamp on unsealed envelope)
Y

LONDEX
BATTERY CUT-OUT

TYPE LF/C

Simple, robust and sen-
sitive. Works in any
position.  Suitable for
ships, vehicles and sta-
tionary plants. Heavy
silver-to-silver contacts.
No mercury.

Ask for Leaflet 98/W.W.

‘"LONDEX - LTD

- “». MANUFACTURERS OF RELAYS -
(ANSRKEY 207 ANERLEY ROAD- LONDON-S-E-20 svochnam o158

prv"COSMOCORD" -~
CRYSTAL PICK-UP

LICENSED BY BRUSH
CRYSTAL CO.,LTD.,
under Brit. Pat.
Nos. 366,252
and 454,595

Retai! Price
- 30/=
Plus Tax
Registered Wholesalers only suppliea.
SOLE SELLING AGENTS:

SALE, TILNEY & Co., ktd.,
3, LLOYD’S AVENUE, LONDON, E.C.3.
. "Phone: ROYAL 48110

— . § 5 €5~ € £ > €5 e € 5 €5 . ¢ § i € 3 i ¢ 4

s st 5 5§50 3 € 302 3 8 4 A €

S 6 5 e § $ e & e § 3 Wi € 5 g O it €S e

X U4G or 523 Rectifiers, automatic record changer.—
Box 2703, c/o Wireless World. {1139
ANTED, recording table, tracking gear and head,

such as Presto 6-N.—State particulars and price

to Box 2699, c/o Wircless World.
VALVES

ALVES.—Thousands in stock; send requirements,

s.a.e.~Davies, 28, Mount Vernon Cres., Barnsley.
[1073

Wanted
“ZANTED, a 50L6GT valve.—Iunt, Chorley Wood
Hotel, Herts. [1158
ALVES Wanted, any quantity irom one upwards;
also test equipment, service sheets and spares.—
J. Bull, 4, Melthorne Drive, Ruislip. [9732

REPAIRS AND SERVICE
JILP. Repair All Mains Transformers and Chokes.
Prompt delivery.
T ONDON TRANSFORMER PRODUCTS, Ltd., Wil-
lesden, N.W.10. Wil. 6486 (3 lines). {9552

IDWEST, etc.,, we are the American experts
Bennett’s, 4, Humberstone Drive, Leio:‘ester.no4

ETROPOLITAN RADIO SERVICE Co. Guarantee
i to American and British Receivers.—

Repairs
1,021, ¥inchley Rd., N.W.11. Spc. 3000.

TRANSFORMERS, pick-ups, motor rewinds, repairs
of all descriptions to the wirele trade.—
Marshall, 187, Windmill Lane, Nottingham. {1093

ANY Type Auto. Record-changing and Elec. Gramo.
Motor Repairs. Prompt service.—Barden, 241-3,
Cambridge Ileath Rd., E.2. Bishopsgate 1105. [1130

CCURATE Radio Rewinds, maing transformers,
Fields O.P. transtormers, etc., and all Jondspeaker
yepairs, prompt service.—Southern Trade Services, 75a,
George St., Croydon. {1038

AINS Transformers Service, repairs, rewinds, or

L construction to specification of any type, com-
petitive. prices and prompt service.--Sturdy Electric
Co., Ltd., Dipton, Newcasile-upon-Tyne. {9651
o ERVICE with a Smile’—Repairers of all types
of British and American receivers; coil rewinds;
F.R.I, Ltd., 22,
(8934

American valves, spares, line cords.

Iowland St., W.1. Museum 5675.
SITUATIONS VACANT

| LONDON Company, manufacturing valve deaf aids,

stant io production manager,
must be exempt military service and have sound
electrical knowledge; excellent post-war prospects.—
Write, stating age, experience, salary, Box 2707, ¢/o
Wireless World. [1144

TECHNICAL TRAINING

REAT Possibilities Exist for Technically Qualified
Engineers, key men in wartime and afterwards.
Through the home-study courses of The T.LG.B. take
a recognised engineering qualifications such as
A M.IMechE., A M.IEE, A.F.R. Ae. 8.,
AMIChem.E., €. and G., ete. in which examina-
tions the T.IG.B. students have gained 25 FIRST
PLACES and Hundreds of Passes. Write to-day for
“The Engineer’'s Guide to Sucecess ''—Free—containing
the world’s widest choice of engineering courses cover-
ing all branehes, including Aeronautical, Mechanieal,

FElectrical, Wireless, Chemical, ete. .
HE TECHNOLOGICAL INSTITUTE OF GREAT

requires young as

BRITAIN, 82, Temple Bar House, London,

E.C.4. {9335
TUITION " .

ORSE and Wireless, evening tuition. Dartics.

stamp.—Hasters, 43, Grove Park Rd., W.4. [1118

RAD]O Training.—P.M.G, exams. and LEE,
Diploma, prospectus iree.—Technical College,
Hull. (0611

ORSE Code Training in Your Own Ilome; * Book

of Facts’” free.—Candler System Co. (W.0.),
121, Kingsway, London, W.C.2. [9744
PRAC 'TCAL Radio Postal Courses, coaching for

I.P.R.E., R.AF., ALD. exams.; booklet iree.—
Secretary, LP.R.E., Bush House, Walton Avenue,
Itenley-on-Thames {9547
RADIO Engineering.—Television and Wireless Tele-

graphy, comprehensive postal courses of instruc-
tion. Apply British School of Telegraphy, Lid., 179,
Clapham Rd., London, 8.W.9. (Estd. 1906}, Also in-
struction at school in wireless for H.M. Merchant Navy
and R.AT. {9249

BUSINESSES FOR SALE OR WANTED
“ HE Wireless and Electrical Trader” is an essen-

tial part of the equipment of every Wireless
Trader, its pages reflect the very latest turn of trade
events, and it is read by all the leading dealers and
manufacturers, for particulars of businesses offered or
wanted. By subscription, to the trade only, 17/6 per
annum, post free. Send your trade card for specimen
copy to Dorset House, Stamlord $t., London, S.E.1.

{0614
FATENT NOTICE
HE Proprietors of British Patent No, 465747, re-

lating to ““ Improvements in variable ceils,” are.

desirous of entering into negotiations with one or
more firms in Great Britain for the purpose of ex-
ploiting the invention either by sale of the patent
rights or by the grant of licences on reasonable
terms.—Interefied parties who desire further parti-
culars should apply to Albert L. Mond & Thiemann,
of 14 to 18, Holborn, London, E.C.1. 1137

{1128

K|
{

CROWE

ESCUTCHEONS
TUNING CONTROLS
DIALS—REMOTE CONTROLS
POINTERS, ETC

Crowe productsare known to every Brit-
ish Radio Receiver manufacturer. They
will be needed again as soon as Victory
is won and Crowe will be happy to sup-
ply those needs without undue defay. Our
extensive plants and equipment are now
devoted to the production of important
defence items some of which are assisting
in your country’s great efforts. You can
rely upon us to do all we can for you now
and in the future and we thank you for
your past co-operation. When you think
of smarter receivers remember CROWE.

Register your name now with our British
Representative for details as soon as avail-
able of Crowe Products.

CROWE NAMEPLATE &
MANUFACTURING GO.

3701 RAVENSWOOD AVENUE,
CHICAGO, ILL., US.A.

Represented in Great Britain by

Frank Heaver Ltd. §ingsiey foad:
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—<“UNIVERSAL CIRCUITS ’—
i by R. S. Roberts, M.Brit.LR.E., AMI.RE. .

Three folders and a thirty-six page booklet, present-
ing the main principles of radio circuit operation
in 2 concise and convenient form for the pocket.

1. The Transmitter
H. The T.R.F. Receiver
111. The Superheterodyne Receiver

By means of hinged flaps, the charts give a large
number of recognised alternatives for each stage.
To assist the student in memeorising and under-
standing these, a logical five-colour scheme has been
adopted throughout.

Price complete 673% post free, from
The Bookstall
NORTHERN POLYTECHNIC

HOLLOWAY, LONDON, N.7

THE POLYTEGHNIC, REGENT ST., LONDON, Wi.

SCHOOL OF ENGINEERING

Head of School: PHILIP KEMP, M.S¢,Tech., M.LE.E., A LMece.E,

' RADIO ENGINEERING: A full-time day course in

telecommunications, extending over a period of

three years, preparing for all recognised examina-

tions and for the radio and telephone industries.
School re-opens 31st August, 1942

Prospectus on application {6 Director of Education
1 00 National Union, Philco, Tungsram, etc.,
3 YALVES in stock, including: 78, 6V6G
6K7G, 6U5, 6USG, 35, 51, 6K5G, 1A4, 1B4, 6U7G, 210
6H6G, OIA, 15, 1A6, IC6, 10, SP4, HLI3, DDI3, YME4
DD4D, EMI, P215, SP220, EABI, DDTI3, HP4I01, SP4B
EZ2, SPI3, VPI3K. ’
Barretters, British 4-Pin and S$.C. American 6-Pin. Philco

replacement coils. .
Please send stamp and exact requirements for price.:

E. H. ROBINS TRADING CO., LTD.
44, Kyle Crescent South, Whitchurch, Glam.
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=====ELECTRADIX

¢ NITNDAY ** MAINS CHARGERS. A range for all jobs. The
Lesdiv Nitndays are the best and cheapest trouble-free chargers.
Any wains voltage to 2, 4, 6 or 12 volts. Steel chassis, Safe
for ever. Model N/A.2.1/2 is Radio Home Charger for 2 volts  amp.,
15/8 : Model N/A.8.1/2 3-cell Trickle, 6 volts 3 amp., 22/=; Model
N.B. 6/1 Car Trickle, 6 volt 1 amp . 30/- ; Model N.B. 6/1.1/2 Car
Irickle, 6 volts 13 amps,, 84/6; Model N.D.12/1 H.M. Car Charger,
12 volts 1 amp., 47/6; Model N/D. 12/1} NK Car Charger, 12 volts
1.6 amps., 68/6. Special Model N.E./& Doubler Twin Rate Charger,
6 volts and 12 volts 1.6 amps., 81/6. Tungar Type, 70 volts 6 amps.,
£12/10/-. Delivery according to priority. Large Westmghouse
Chargers for 15 amps. and 32 amps. at 6 to 8 volts in stock, Par-
ticulars on application.

PETROL ELECTRIC ENGINE SETS. Pelapone 50D-watt 2-stroke
water-cooted Engine, 50/70 volts 10 amps. D.C. Shunt Dynamo,
Supplies limited now. A.B.C. Twin Air-Cooled Set with 50/70 volf,
25 amps, Specially lightweight for portable work. Engines. Petrol
Twin-Cyl. Douglas for direct couplmg, mag. ignition and governor.
11 hp., £12; 24 hp., £15.
PUMPS, Stuart motor-pumps, centnmgn], C.D. shelter 12 volts
D.0,, or 230 volts A.C., in stock. Twin piston pumps with or without
motors for suds or water.
HIGH OYCLE ALTERNATORS, SINGLE PHASE HIGH SPEED.
Crompton, 500 watt, 500 cycIPs 50 volts 6 ampe., £8 ; 270-watt,
500 cycles, 50 volts 4 ampe. 27115/-. Newton, 250-watt, 10 volb
20 amps., 500 cycles, E.C.C. and Newton, 2,000-watt, 180
volts 12 amps., 500 eycles, £18/10'- Motor Alternators, single phase,
§ hp. type B ” inpub 10 volts D.C., output 50 volts 1 amp,, 500
cycles, £3:10/-.
DYNAMOS, WIND DRIVE AERO. Luecas-Rotax, 6/12 volts 8} amps.,
D.0., 8rd “prush size, 8in.x 4iin., 11 Ib,, cost £10, unused, 15/-
(cartiage 2/- extra), G.E.C. Double-burrent Dynamos, 6 volts and
600 wolts, ball:bearings, 17 Ibs., new, 25/- (carriage 2/6 extra).
Charging Dynamos, 80 volts 15 amps, £6/10/~. AC/DC Mofor
(ien. Chargers. State wants.
MORSE RECORDERS. Spring drive G.P.O, Inkér Morse Recorders,
standard G-volt type,£12.  Morse Trainer Recorders, direct acting,
with key, £3/10/-.
THE CAMBRIDGE TOWNSEND BUZZER is the highest note and
smallest Buzzer made, nsed by Government on wave-meters, and
bas areple platinum contacts. Ideal
for key work, 10/-. Other Buzzers :
Practice, bakelite-cased, 2/-. Square
brass-cased Buzzer, 4/6. Heavy type
hakelite cased, 5/8. Few D111 Buzzers,
maulti windings, no contacts,
DICTAPHONE SOUND AMPLIFIERS
and horn for loud use, with buzzer, 7/6.
MORSE TAPPER SIGNAL KEYS. Type Bi, 5/-; Type M, 8/6;
Type R, British-made American type “ Speed ™ key, 8/8 ; Type PF,
9.6 : Type IV, 12/6.
VARIABLE AIR CONDENSERS. .0006 mfd, Type F., in maker's
cartors, 8/6. Twin Trimmers, variable, .00012 to .00015 mifd., 1/~
RELAYS I\o 6 telephone, twin bobbin, 6-volt 25 m.a., S.P. ch.amge-
over, 8/6. Other types in stock,
TALKIE SOUNDHEAD CINEPHONE, 35 mm., wilh meter, £8/10/-.
Optical 3-lens unit for 9 mm. Talkie, 44" Iong, 1} dia., 10/6.
Ozonizers, 230 volts A.C,, for sweet air, 25/-.
D.C, WORKS MOTOR VACUTM CLEANER, on wheels. Powerful
+ h.p. motor, £5/15/-.
WORKS SWITCHBOARD PANELS. Fitted circuit breakers, meters
and ‘switches. Price on application.
GALVOS., ETC. Circuit testing, G.P.0., vertical, 35/, Elliott, ete.,
Army hIOS in case with test rheo., M.C. meter, m/a. to 3 amps., 57/6.
Bridze Galvos;, Sullivan Marine ermr Galvo., vertical suspen., 3.0,
£9/ 10’-. Tinsley Ballistic Susp. Coil Mirror Galvo., as new, £4’10{-.
\\'heatsi%ne Bridges, incomplete, G.F.0. surplus, less coils and
piugs, 45/~
WAVEMETERS, ETC. Buzzer and Heterodyne, less calibration
charts, 45/~ to £3/10/-. Radiogoniometer Direction Finders,
£4/10/-. Fultograph Spares, new, Chart Drum and Clip, 5/6.
Magnetic Cluteh, 6-volt, complete, 25/-, 9in. Traverse Shaft, din.,
threaded 120 to inch, with bearings, 12/8. Stylus with carriage rods
and brackets, 7/6. 9-pin Plugs, with panel socket and cords, midget
type, pair, 4/6. #n. Drilled Alumin, Panel, 13in.x 6§in, 3/~
Balkelite, ditto, 7%m x 63in., /3.
TESTERS OR AMPLIFIERS, : Ex-W.D. Portable Mark IV 3-valve
Battery Amplifiers, 9in. x %in. x 63in., double doors, mahogany
capvas-cpvered metal-bound case. Fitted 4 transformers, 5-tap switch
rheo,, terminals and sockets. Suitable for conversion for test set
mike amplifier, oscillator, ete., unused, 45/,

HOME GUARD FIELD TELEPHDNE CABLE, twin, in %-mile
reels,  Ceiling roses, porcelain, with two Scruit couplers for
connect. boxes, 8/8 doz. Old baycnets, make two daggers, 3/6.

Relays and drop indicators. Portable Field Telephones.

Please add prstage on all mail orders. Send
stamped cnvelope for replies lo all enguiries please.

ELECTRADIX RADIOS

19, Broughton St., Batfersea, London, S.W.8.

Telephone : M v 2159 o
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CLASSIFIED ADVERTISEMENTS
intended for the SEPTEMBER issue can be
accepted up to First Post on Monday,
Angnst 10th.
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Y['Hh Proprietors of British Patent No. 475750, (hted
July 20, 1936, relating to Improvements in
Flectric Wave Signalling, are desirous of entering into
arrangements by way of a license or otherwise on reason-
able terms for the purpose of exploiting the above
patent and ensuring its -practical working -in_Great

Britain.—Enquiries 16 Singer, Ehlert, Stern and Carl-
berg, Chryster Bldg., New York City, N.Y, Sé
1121

HE Proprietors of British Patent No. 505632, dated

November 12, 1937, for * Improvements in and
Relating to Cathode- -ray Tubes ” are desirous of en-
tering into arrangements by way of a lic nse .or other-
wise on reasonable terms for the purpose df exploiting
the above patent and ensuring its practical working
in - Great Britain.—Enquiries to Singer, Ehlert, Stern
and Carlberg, Chrysler Bldg.,, New York City., N.Y.,
U.S.A. {1120

THD Proprietors of British Patent. No. 504934,
dated November 1, 1937, relating to Improve-
ments in Closures for Evacuated Envelopes and Method
of Manufacturing the same, are desirous of entering
into arrangements by way of a licence or otherwise
on reasonable terms for the purpose of exploiting the
above patent and ensuring its practical working in
Great Britain. Inquiries to Singer, Ehlert, Stern 'md
(‘arlberg, Chrysler Bldg., New York Glty Y.

LA [1072

MISCELLANEOUS

MANLFACTURFRS Require Government Sub-con-
tract Work of any Description for their Latex
Department, which is being closed down owing to war
production restrictions. I‘aotory space and 8-10
female workers available. Willing to purchase new
ma,cllxlmery if licence provided —Please write to Box
“ A" e/o Dawson's, 129, Cannon St., London, E.C.4.
{1125

BOOKS, . INSTRUCTIONS, ETC.

TEBR'S Radio Map of - the World Locates any Sta-
tion Heard. Size 40x30in.,

. 4/6, post 6d.; on
linen, -10/86, post -6d.—Webb’s Radio, 14, Soho St
L_ondon, W.1. ’Phone: Gerrard 2088, {99

E\ ERY Radio Dealer Who is Not a Regular Reader
of * The Wireless and Electrical Trader ” should
send his trade card at once for a specimen copy and
fall details of the * Trader ” Services. ' The Wireless
and Electrical Trader ” has the widest influence, and
is read by all the leading manufactvrers and traders.
'frade only, 17/6 per annum, post free, Published at
Dorset House, Stamford St "London, S.E.1 [0615

A 65-watt
SOLON

for general use

%

. This 65-watt Industrial type SOLON
Electric Soldering tron is fitted with
an oval tapered bit —a chape
which is suitable for most general
work. For specialised work the
pencil bit model is recom-
mended, whilst bigger jobs ca!l
for the 125-watt or 240-watt

models.

Supplies of these various
models are only avaifable
for essential war work,
of course, and due to
heavy demands it is
necessary to order

Details of this well in advance to

and other models

avoid disappoint-
sent on request.

ment in delivery.

MADE FOR.
USUAL
STANDARD
VOLTAGES

SOI.DERING IRON

W. T. HENLEY’'S TELEGRAPH WORKS CO. LTD,,
Engineering Dept., Mxlton Court,
WESTCOTT, DORKING, SURREY.

PREMIER RADIO

PREMIER 4-watt A.C.. AMPLIFIER

Selected
energised

Each Amplifier is completely wired and tested,
components, specially matched valves and 8in.
speaker, £5/5/~.

PREMIER MICROPHONES
Transverse Current Mike, High-grade large output unit.
Response 45-7,500 cycles, Low hiss level, 238/~
Moving Coil Mike. Permanent magnet model requiring no
energising. Response 90-5,200 cycles, Output .25 volt
average. Kxcellent reproduction of speech and music, 63/~
Super model, ‘£5/5/-.
Microphone Transformers,:-10/- each.
MR1 Universal 4-watt output transformer tapped ior Power,
Pentode and Push Pull, suitable for 2 and 7/9 ohms speech
coil, 7/6 each.

I.F..TRANSFORMERS, IRON CORED
450-478 ke, plain and with flying iead, 5/6 each.

ELECTROLYTIC CONDENSERS
8MF 220 v. Wet Can type, 3/~ each.
25MF 259, oueeviains 1/6
HO0MF 50 v. . .
IBME 50V, oovvunnnns

NEW PREMIER S.W. COILS
4- and 6-pin types now have octal pin spacing, and will fit
International Octal valve holders.

4-PIN TYPE 6-PIN TYPE
Type Range Price Trpe Range Price
04 9-16 m. 26 06 9-15 m. 26
04A 12-26 m. 2/6 064 12-26 m. 26
04B 22-47 m. 2/6 66B  22-47m. 2:6
040 41-94 m, 26 060 41-94m. 26
04D 76170 m. 2/6 06D 76-170 m. 2/6
04R 150-350 m. 3/~ - CHASSIS
04F 255-550 m. 8/~ -MOUNTING
046 490-1,000 m. 4/~ - OCTAL HOLDERS
04H  1,000-2,600m. 4/ 1034d. each.
S.W. H.F. CHOKES
10-100 m., 103d. y
High-grade Ple~wound type, 5-200 m., 2/6 each.
SHORT WAVE CONDENSERS
Trolital insulation, Certified superior to ceramic. Afl-brass
construction, Easily gimxed
15 mmid. ,.0.00.... 2/4 100 m.mfd. ereeeees 8I-
25 m.mfd, 21 160 m.mid. . . 817
40 m.mfd. 250 m.mfd. . 4:-
Utility Miero Dials, direct and 3100-1 ................ 6.6

PREMIER REPLACEMENT VALVES
4-volt A.C. types, 5-pin. ACHL, ACSG, 56 each.

RESISTANCES
2,000 ohms 25-watt Res., with b Tapping Clips, 2/~ each.
1,000 ohm Wire Wound Potentiometers, 8/11 each.

Mains Resistances, 660 ohms .3A Tapped. 360 x 180 60x 60
ohme, 5/6 each.

- 1,000 ohms .2A Tapped.
4/6 each.

Valve Screens tor International and U.S.A. types, 1/2 each.
" H.T. Eliminators, ' 120 v. 50 mA, output, 41/6 ; ditto, with

2v, } A, charger, 5!

MOVING COIL SPEAKERS

Celestion 8in. P.M. Spealker, 5/-.

Goodmans 8in. P.M. Speaker, 25/-.

Energised 8in. 2,000 ohms field, 25/-.

fpeakers are complete with output transformer.

900, 800, 700, 609, 500 obms,

Send for details of our Morse Equipment, Mains Trans-
formers, Smoothing Chokes and Valves availabie.

PREMIER BATTERY CHARGERS FOR A.C.
MAINS

‘Westinghouse Rectification, complete and ready for use,

To charge 6 volts at 1 amp. (also tapped for 2 and 4 v.), 29,6.

12 v., 1a. (also tapped for 2 and 6 v.), 87/6.

8 v. at 2 a. (also tapped to charge 2 and 4 volts), 48/-.

MATCHMAKER UNIVERSAL OUTPUT
TRANSFORMERS

Will match any outpuil valves to any speaker impedarnce.
11 ratios from 13-1 to 80-1, 5;7 watts, 20/-. 10/15 watts, 26:-. .

ALL ENQUIRIES MUST BE ACCOM-
PANIED BY 2id, STAMP.

PREMIER RADIO CO.

ALL POST ORDERS to:

JUBILEE WORKS, 167, LOWER CLAPTON
ROAD, LONDON, E.5. (Amherst 4723.)

CALLERS to : -

JUBILEE WdRKS or 50, HIGH STREET,
CLAPHAM, S.W.4. (Macaulay 2381.)

L 169, FLEET STREET, E.C.4. ~ (Central 2833.)
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DAYMART “SPEED” KEY

CRAFT A CREED

After giving a thorough test to this British-made Raymart *“ Speed "’
Key, the ¢« WIRELESS WORLD ** said :

‘“ The Key is rigidiy constructed and is extremely light in
actmn, being ﬁt’ed with heavy silver conlacts, it is suitable
for serious work and can be recommended either for practical
purposes or otherwise.”’

This is not a toy : it is a key anyone would be proud to own, and it will give
years of useful service.

RAYMART
“SPEED ” KEY

86

Post Paid.

See Specification below.

The contacts are of i-in. solid sterling silver. A high grade of spring is fitted
and gap adjustment is easily and accurately carried out. The base of the key is
drilled for two-hole screw fixing. All metal parts are instrument lacquer finished,
Raymart KIT OF PARTS for building a G.P.O. type of Morse Key. This
KIT includes :

Solid brass bar }-in. by f-in. Set of pivot bushes. Pair of solid sterling
silver contacts. Brass screw with adjusting collar for varying tension on spring.
Spring for above. Brass stop screw with locking collar.

Bakelite knob, highly polished, fitted with fixing screw. THE KIT
Washer for fitting below knob. Combined template

and ‘‘ erinofort ' base which covers the wood base.

in addition, you will need as a base a two-way switch 7,6

block (cost only a few pence) and two terminals.

- Obtain these from Jocal electricians. Post Free.
Only tools needed are a gimlet and pliers.
Anyone can assemble this Kit in 10 to 15 minutes.
G5NI’'s MANUAL, All interested in Radio Communication should have a
copy. It shows you how to. build short-wave receivers, transmitters, oscillo~
scopes, etc Written by an expert with Air Force and Navy experience.
Price only 9d. post free. Please mention the ‘' Wireless World " when
ordering.

BIRMINGHAM, 1
RAYMART oM ona o ot CHAN,

e T S—

DR. CECILS
RADIO
CRYSTAL

improves reception on any crystal set.

Servd for Sample.

Post 1, 6 FRFE

AUSTIN CLARKE (LONDON) LTD.
84, NEWMAN ST., LONDON, W.I.

= f(f‘.\
NURMANI O

Rko\o ~ —EX STOCK

Look for the ,
«NormalN’ Trade Mark N@ﬁw

ELECTROLYTIC CONDENSERS

Paper Condensers, Carbon and Wire-wound Resistors.
Volume Controis. Dropper Résistors for all makes of Sets,
Pye, Ekco, Maestro, Ferguson, Decca, etc., etc. Cartridge
Fuses, Pilot Lamps, Transformers, NR Barretters replacing
Cl and CIC, Line Cord, Replacement Resistors, 750 ohm
with var. slider. Multl»Purpose Dropper Resistor with five
50 ohm tappings and one 750 ohm with slider. |nsulated,
sleevings. High Note Buzzers, etc., etc.

Send 2}d. for list stating special requirements so

that up-to-the-minute offers can be submitted.
DON’T MISS YOUR COPY OF THE RADIO TRADE’S Mos'r
FAMOUS SERVICE MANUAL, “RADIO INSIDE OUT.”

Hundreds of useful hints when doing repairs, colour codes,
valve charts, tabulated list replacement parts for all-popular
Receivers, Valves, Condensers, etc. 3/6 post paid.

(Available all Booksellers, W. H. Smith, etc.)

Special facilities for Government oyders, -
Radio Trade Wholesa!ers and Trade Repair
Depots.

NORMAN ROSE (ELECTRICAL) LTD.

EIGHTY, ST. MARY’S ROAD, EALING, LONDON, W.5.
Telephone ; Ealing 3595, -

ACES DEVELOPMENT CoO. LTD.

FOR PRECISION

HIGH FREQUENGY
IRON CORES

37, CITY RD. MANCHESTER, I5
CENtral 1515

GROUP

LONDON
_MELBDURNE

INVENTORS

We continually seek new inventions and
products in all branches of industry
for development and production by the
manufacturing companies of the
Simmonds Group throughout the world.

SIMMO.NDS DEVELOPMENT CORPORATION LTD:BUSH HOUSE - WC 2

inted in Englind for the Publichess, ILirFR sxp Soxs Lrp., Dorset House, Stamford Street, London, $.E.1, by Txs CorxwaLL PREss Ltp., Paris Garden, Stamford Street, London, S.E.1.  The Wirel
ﬁrﬁtld * cap be obtained abroad from the follewing : AUSTRALIA and NEW ZEALAND :  Gordon & Goto h, Ltd. INvisa: A, H, Wheeler & Co, CaNapa; Imperial News Co. Gordon & Gotch, Ltd, sov?;
Arriva: Central News Agency, Lid. ; Wm. Dawson & SBons (8.A.), Ltd. Unrrep Svarss s The International News Co.










