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THE “FLEXILANT?” Q TYPE COUPLING l
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|

This relatively simple Coupling between a The Q Ty pe Coupling is an example of how :4i
driven aund a driving shaft can operute the Technique of Rubber Bonding can be i
with a eonical misalignment of 20° as applicd ta smooth away transmission irregu- |||;‘
shown. Tt can replace the Hook type of larities on a passenger vehicle. Similarly, |||

coupling with the .added advantage and and as animprevement 1o passenger comfort,

benefit of torsional flexibility. In other engine mountings and seat mounting: can

words it will absorly vibration originating 15§ lwadPILL) ryeniiie rilliieniin dhedr,

. . and, going further into reabins of refinement,
from either end of the coupling.

rubber can alsa be used in vehicles wf

Lastly, it can transmit power (dependent thiz character to eliminate vibration in |
upon its size) from 05 1.P. to 15 NP, electrieal  fittings  and instrument  panel |
|
|
at 100 R.PM, mountings
|

M sy oot dkether & Wﬁmwmﬁ |

'S RUBBER BONDERS lTI]

ENGINEERS IN RUBBER BONDED TO METAL "

1137 FLEXILANT WORKS - DUNSTABLE - BEDS. |

TRADE MARK
%836




MaRcH, 1945

WIRELESS WORLD

Today the output of Osram Valves is devoted to the
war effort of the United Nations. Important contri-
butions have been made in research, experiment and
development by scientists and technical experts, in
collaboration with the war services. But Osram
Valves for maintenance of existing equipments are
available. Consult your usual supplier.

When priovity of production is no longer

essential Osram Valves, incorporating many

striking developments in scientific veseavch, will

once move be freely available. "Then i will be
over to you — over |

rd
O%Mal::‘ S

ADE IN ENGLAND

Advt. of The General Electric Co. Ltd,, Magnet House, Kingsway, London,- W.C 2

—
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Manufacturers

of
Switchboard and Port-
able Pattern Microam-
meters: Milliammeters:
Ammeters: Voltmeters:
Wattmeters and Testing

MEASURING INSTRUMENTS (PULLIN) LTD.
ELECTRIN  WORKS, WINCHESTER STREET, ACTON, W.3.

PUBLIC ADDRESS
LOUD SPEAKER

W.12

BSR. STANDARD SINE WAVE SOURCES | W1 ®./ accomax macwer

¢~ NE of the first large

TYPE LO.800A. OSCILLATOR O Speakers to bge

fitted with the new

—an actual oscillogram of output voltage is Illus‘:raud—;lves'good ALCOMAX Magnet, giving enormous magnetic

wavcform" even below 10 c.p.s. This s flux with moderate size (12* x 61") and weight (9-Ibs.).

pull-in ** between the two H.F. oscillators. Superlative design
results in an al perfect form from the | to highest Theh entire unit is of robust construction to stand up
frequencles., The output voltage Is constant to within a few per to heavy input.

cent. over the frequency range. This Model is chosen as a Sund:rd Y % LIST PRICE |35[-

by most Depar Stable, reliable. Indispensable to all serious Flux Density 11,500 (Priority Orders Only)

i - lines/CM2

WHARFEDALE

Total Flux 130,000 lines WIRELESS WORKS

Output up to 5 watts.  Three range output voltmeter Speech coil imped T, TRy, SEeon

incorporated—0-250, 0-50, 0-10. "12/15 ohms Phono +-Brighouse 50 ’Grams : WHARFDEL
Four output impedances, 5000, RESPONSE CURVE

1000, 600 and I5 ohms. ’

Frequency ranges (3 models), g B - } ‘ 7{71. =

0-15000, 0-25000 and 0-50000 1 EEEER

c.ps. T T =T \M
BIRMINQHAM SOUND Y =AES R

REPRODUCERS LTD., .

Claremont Works, Old Hill, Staffs. i
Oradiey Hoath 6213/3. Grams : Blectronls, Old Eill FREQUENCY
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Lasso Identification Tape will solve all |
your marking problems and save pounds in
time and labour. Lasso provides neat

filmic markers which can be applied quickly € - .l
and easily at any point without disconnect- T, TR @) = ER
ing the leads. No tools are needed to aen ~ )
attach it, and it is durable and legible, TERMINALS
impervious to heat and fluids. Gew .
m €Ny ‘-h
Supplies of Lasso Tape are available only for Gen ‘
high priority work owing to restrictions on raw PIPELINES
materials. "“ AR .
CABLE ASSEMBLIES LTD. L

(Subsldlary of Herts Pharmaceuticals Ltd) BESSEMER ROAD WELWYN GARDEN CITY

/S tentm'aﬁ

SPEAKE RS

@A‘ K

swirTCH f,

Available in a wide range of circuit
combinations for Radio, Television |
and other applications.

Manufactured by
BRITISH N.S.F. CO. LTD. |
KEIGHLEY, YORKSHIRE

Phone: Keighley 4221/4 Grams: Enesef, Keighley

WHITELEY ELECTRICAL RADIO
0., LT

MANSFIELD, NOTTS.
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WORLD’S LARGEST RADIO
COIL MANUFACTURERS

RADIO FREQUENCY INDUCTORS
INTERMEDIATE FREQUENCY
TRANSFORMERS .

RADIO FREQUENCY COIL

CHOKES

MICA COMPRESSION

CONDENSERS
AIR DIELECTRIC CONDENSERS
MICA MOULDED CONDENSERS
SICKLES SILVER CAP

CONDENSERS
GANGED PERMEABILITY TUNING
COMMUNICATIONS EQUIPMENT
F.M. EQUIPMENT PARTS
U.H.F. RADIO EQUIPMENT
SPECIAL ELECTRONIC

EQUIPMENT

The F. W. SICKLES Co.
GHICOPEE, MASS, US.A,

RAYTHEON '""FLAT"
HEARING AID TUBES

They fit inside a delicate ring, they are so
small ; but they are mighty in dependable
performance for hearing aid apparatus.
Long lived with low battery drain, RAY-
THEON Fiat hearing aid tubes give quality
performance for electronic hearing aids.

ODUCTION CORPORATION

ARING AID TUBE DIVISION
Newton, Massachusetts,

o s

hy
m3

ARMY-NAVY “E" WITH STARS
Awarded all four Divislons of Raytheon
for Contlnued Excell in Prod b

WIRELESS WORLD

MALLORY

VIBRATORS

ARE ALWAYS DEPENDABLE

g,
AN ANy
. ‘\,/,;),,-" ) That’s the Poinmt
24 of MALLORY
) 0/ “Know How™”

Contacts In a vibrator take a lot of punishment.
They must operate under widely varylng
conditlons of temperature and must '* make
and break ' 115 times a second. Small
wonder that alert englneers think of contacts
first when selecting a vibrator !

For over 20 years, Mallory has been Industrial
headquarters for every type of electrical
contact. It has Introduced new contact
compositions . . , evolved better designs
« « . formulated Improved surface finishes.

As a result of this wide experlence, Mallory
equips its vibrators with special grade
tungsten contacts which are cut in its own
plant from material made to its own speci-
fications. They give longer life, are subject
to a minimum of erosion and transfer.

Mallory is ready to apply its special vibrator
*“ know how '’ to your specific applications.

P. R. MALLORY & CO. INC.
INDIANAPOLIS,

US.A.

Radio and Electronics Division

”"\q-_'\/——'—‘

INDIANA,

ALSO
“MYKROY ” CERAMIC
INSULATING MATERIALS

GENERAL ELECTRONIC
VACUUM CONDENSERS

FOR THE FUTURE

These Manufacturers will help solve your
post-war problems,

Register your name now for full details which
will be sent you when supply conditions again
permit,

FRANIK
HEAVER

LIMITED
Kingsley Road, BIDEFORD,

N. Devon

VICTORY
PRODUCTION

TYPE 2600 MIDGET
VARIABLE CONDENSER

HEN the mission of complete victory

is accomplished, General Instrumaent
will help ‘“ Win the Peace '’ by making
the best use of still greater knowledge
and experience In the manufaeture of
varfable condensers and drives.

THE GENERAL INSTRUMENT
CORPORATION
ELIZABETH, N.J., U.S.A.

TWO-WAY radio

communica-

tion systems, like
the plastic-cased
beauty illustrated,
are one of the new developments leading
industrial designers are thinking of to
speed the work of a busy post-war world,
Applications of this compact, plastic-cased
* walkie-talkie * are almost unlimited.
Naturally, this is only one of thousands
of uses plastics will be put to after the
war, but it will serve to remind you that
post-war planning is being done . oo
Kurz-Kasch designers, engineers, tool-
makers and Iders . . . specialists for
ageneration in plastic planning and mould-
Ing will help you with your problems,

B

KURZ-KASCH INC.

Planners and Moulders for the Age of Plastlcs

DAYTON - OHIO - US.A.

Poesevsansusssnsrasscnssnancnanansanananane
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INBUSTRIES, LTD.
' EMBLEY, MDX.

The finest rectifier

we know how to build

Thousands can—and will—testify that fifteen years ago
we built rectifiers that are still giving efficient service . . .
and yet to-day we are producing better rectifiers than we
could have built even a year ago.

The mass of accumulated experience enables us to continue
pioneering new and advanced designs and the ** Westalite '
selenlum compound unit is the direct result of years of
steady progress towards even better rectifiers.

W STINGHOUSE]

METAL RECTIFIERS

WESTINGHOUSE BRAKE & SIGNAL CO., LTD.,
PEW HILL HOUSE, CHIPPENHAM, WILTS.

We continue to ofter RADIO AND ELECTRICAL MATERIAL of the same high specifi-
cation for which we have been renowned throughout the war years. All prices nett
cash and all items brand new. Immediate delivery. o
POWER PACKS. Operation from 6 or 12 v. accumulator and suitable for moblle
amplifier or radio. Made for the G.E.C. 2206 Mobile 8-watt Amplifier and delivering
tully smoothed 300 v. 80 m.a. Sturdily built into steel-closed chassia 10in. by 8tin.
by 7in. overall, weight 23 lbs. Complete with plug-in vibrator and Osram U.52
Rectifying Valve, ready for use (except two small fuses). Wonderful opportunity,
£6.17.8. (Note : We have only 65 of these and we advise an early call. ‘We can
pAck and despatch for an extra 7/6.) Also a few G.E.C. 2332 POWER PACKS
for 60-watt Amplifiers, Operation A.C. mains 190/250 v. H.T. delivery 500 v.
350 m.a. and 6.3 v. for 8 heaters. Large output transformer is incorporated with
matching of four KT66 in parallel push-pull to 2.5, 5, 7.5, 15 and 600 ohm loading.
In robust closed steel chassis, 15in. by 9in. by 7in., weight 48 1bs. Complete with
two U.18 Qsram Rectifiers, £20 (last few—callers only).
HEAVY DUTY OUTPUT TRANSFORMERS. Limited supply again avalilable,
Handling 25-watt A.C. at high fidelity, Tapped prim. and sec. with p.p. and pro-
viding 11 ratios from 12/1 to 75/1, finished in brackets with terminal papeis. Weight
approx. 10 lbs. There is no better O/T. 59/6. (Pkg./post 2/-.)
VITAVOX 12-inch P.M. SPEAKERS, model K12/10, handling 10-watts, 15-obms
coil. Undoubtedly the speaker for the high-fidelity enthusiast. 8mall delivery at
£7 each, (Despatch 5/-.)
GRAMPIAN M/COIL MICROPHONES, in square suspension frame with mounting
boss, .17.6. Fully recommended. AMo small supply of same make Senjor
model for highest quality work, £7.15.0. G.E.C. CURRENT-FED MICROPHONES
for connecting direct to 15-ohm Speaker with 12-volt battery—require no amplifier
Ideal for instructions and short {7 in action and ample
volume, Complete wi tehi , £9.15.0.
MICROPHONE STANDS, all chromium, Table (extending), 29/6; Floor, extending
o 51t. Bin. and collapsing to 2ft. for portability. 45/6.
QOODHAI M/COIL SPEAKER/MICROPHONE UNITS. Latest model with new

igh-effic st and pi tront grille. Dia. 3}in., Imp. 15 chms, A
real magvel both as speaker and microphone, 30/-. METAL CABINETS to suit
(sofled). Octagonal 5}in. with octagonal opening Sin. dis., 9/6.
STEP-DOWK MAINS TRANSFORMERS for Chargers, L.V. lighting, etc. Prim.
tapped 200/250 v., Sec. 5, 12 and 17 v. at full 6-ampe., 49/6. (Despatch 2/-.)
SLIDING RESISTANCES (100-watts). Full range again in stock. 4 ohms 5 amps.,
10.ohms 3 amps., 50 ohms 1.4 amp.,100 ohms 1 amp., 200 ohms 0.7 amp. and 400
ohms 0.5 amp. Fully enclosed, excellent slide action, any one, 28/-.
« PYROBIT * ELECTRIC SOLDERING IRONS. Easily the moet popular and
handy iron. We stock 220250 v. only. " Instrument ” model with pencil bit,
29/-. Spare adjustable angle bits, 4/6. Spare Elements, 3/6.
TRANSFORMER BOBBINS. (Replacement tor Pye, H.M.V., Marconi, etc.). Prim.
tapped 200/240 v. Secs.: 350{350 75 ma., 4 v. 4 8. and 4 v. 8 & Core opening
1}in. 8q., by 14in. through, 18/6. Also same ‘but with 6.3v. 4a. and 5v. 3a., same price,
VOLTAGE CHANGING TRANSFORMERS, 200/350 v. to 100/110 v. (and vioce
versa), Fully shielded with t: k inal blocks, properly rated. 75 va.,
29/6. 120 va., 37/6.
G.E.C. PROJECTOR P.A. SPEAKERS (as previously described) with 42in, all:metal
horn, 10-watt, £10.5.0. 12-watt, £12. (Carr. elther, 7/6). Units only, 10-watt,
£5.5.0. 12-watt, £7.10.0 (Standard thread).
8.7.C. TOGGLE PRESSES (as previously described), in stock, £28.

Please include sufficient for packing/post (where not stated).

M.R. SUPPLIES, 68, New Oxford Street, London, W.C.1
(Yelephone : MUSeum 2958)

M.R. SUPPLI ES———I
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FROM EVERY POINT OF VIEW

Frequentite is the most suitable material for all high frequency applications. Ten
years ago we introduced the first British-made low loss ceramic, and consultation
with us before finalising the design of new components is a wise precaution,

STEATITE & PORCELAIN PRODUCTS LTD.

Head Office: Stongport-on-Severn, Worcester. Teiephone : Stourport 111. Telegrams : Steatain, Stourport.
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«AVO" Electrical
Testing  Instruments
are actively engaged
TESTING on the fighting and
INSTRUMENTS  pciory fronts, sharing
a great responsibility
with a proud sense !
of duty and high con- %

fidence in the future

it will therefore be appreciated by our numerous trade & i
friends that we can now only accept orders which bear a r
Government Contract Number and Priority Rating. y
e ®
Sole Proprietors and Manufacturers :— I&A‘ - = = -
THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT €O. LTD., Winder House, Douglas 8treet, London,(8.W.1, *Phone : VICtoria 34043

1f you are inclined to the view that your

instruments deserve a case that is

better built and of more attractive and

functional design, or you build equip

ment that needs precision sheet metal

; work, you will be interested to have

THERE ARE TRIX AMPLRIERS N ; , this catalogue. A penny stamp and the

FROM 5 to SOOWATTSIOR  * b ] e request on your buginese letterhead
PRIORITY WORK . 2. will bring it you.

THE TRIX ELECTRICAL CO.LTD.

1-5. MAPLE PLACE. TOTTENHAM CT.RD. $
LONDON., W.I. ALFRED IMHMOF (1D 142-116 NEW .OXFORD SIREET, LONDON. W.C1. MUSEUM $344

To/e: MUSEUM: 5817 ‘Grams ¢ Cobles: TRIXADIO. WESDO. LONDON.
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ﬁw BEACONS OF RELIABILITY

E‘ST@E 4

MANUFACTURED BY

STRATTON & CO.LTD. eoovstone works BIRMINGHAM.

TELEPHONE. PRIORY 223/ CABLES: 'STRATNOID' BIRMINGHAM.
LONDON AGENTS :-

WEBB'S RADIO. 14, SOHO STREET, OXFORD STREET, LONDON.W. I.

TELEPHONE: GERRARD 2089
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REDIFFUSION WAVEMETER

- ©09a-

The compact, precise check on every ship |

and shore radio station. Used by very
many senior inspectors and officers for

setting and maintaining accurate frequency

calibration. Immediate delivery.
100 to 43,000 K.C. (3,000

to 7 metres) m 8 ranges. rite for details
CYaL) O Ol Write f tails to Sales I.

Weight 74 Ibs Coil box
5" x 8" x 8.

REDIFFUSION LTD #:5:70n

A Subsidiary of Broadcast Relay Service Limited / / \\

Designers and manufacturers of Radio Communication and Industrial Electronic Equipment

VICTORIA STATION HOUSE . VICTORIA STREET + LONDON + S-W-/ (PHONE VICTORIA 8831)

9»- SUB-ASSEMBLIES |
T0 @zmca STANDARDS

LOUDSPEAKER

YOU KNOW BY EAR
HOW 7
EVERY WAR EFFORT

In addition to
Standard Amplifiers the activities of Acoustical in-
clude Special Amplifiers for Industrial Applications, !

Microphones, Transformers, Coil Winding, Sheet |’
Metal Work, Stampings, Switch Assemblies, etc.

=AcovUsTICAL

MANUFACTURING Co.Lro.
HUNTINGDON - TEL: 361

DEVIZES LONDON BIDEFDRD
i ENGLAND p
- ﬁml BT s T R et 1AL
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From 100° in the shade to 40° below. Dubilier Type 4800 series metal-

cased Tubular Paper Capacitors are made to stand up to the
most stringent operative conditions of extremes in temperature.
The elements are enclosed in seamless close grained metal
tubes. These Dubilier Capacitors are what is meant by the
DUBILIER catch-phrase ''tough”. Unaffected by extremes of temperature,

CC,\?\)) excessive humidity or high altitudes — they are essential
wherever such arduous conditions are anticipated.

The name its . . . Dubilier

c.rc.13
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Beyond the Blueprint

" No matter whether you are plannin
a new product or redesigning an
old—if castings in non-ferrous metals
are called for then Universal with a
complete service from designing to
finishing can help you. On post-war
- products our Technical Staff will gladly
work with your design and engineer-

MARCH, 1945

ready for pattem or die making imme-
diately restrictions are lifted. For
immediate essential work the whole of
our service is at your disposal ... NOW

ing departments so that your job is

UNIVERSAL ENGINEERING COMPANY

GRAVITY DIE CASTINGS, PRESSURE DIE CASTINGS, AND SAND CASTINGS IN NON-FERROUS METALS

CASTLE BOULEVARD - NOTTINGHAM

and at CALLARD HOUSE, REGENT STREET, LONDON, W.1

Bl MINIATUREmMIDGET
| -
| |

CELESTION

LOUDSPEAKERS
VALVEHOLDERS

—

\% speaahse
in their
anufacture

THE SCIENTIFIC
VALVE_

Celestion Limited

Kingston-upon-Thames
Telephone : KINgston 5656-7-8

HIVA( I.IMITED Greenhtll Crescent, Harrow on the Hill. Middx. Phone "c',‘g"g';‘

L



MARCH, 1945 WIRELESS WORLD 13

APPROVED BY
A.LD. to D.T.D. 599, G.P.O. and
all other Government

Departments.

® Contains 3 cores of extra active
non-corrosive flux. No extra flux
required.

® Speedily makes sound joints on
oxidised surfaces.

® Most economical solder to use to
ensure speed in production and
freedom from ‘‘dry* or ‘H.R.”
joints.

ML

The only Solder Wire with 3 cores of flux

. . . R . Single reel rate nominal 1lb. reels.
Firms are invited to write for comprehensive 13 SWG - - 410
technical information, including useful tables 16 SWG- - - 5/3
Of meltmg points, etc. Sent free Wlth testing Above prices subject to usual trade discount.

1+ cwt.—ton lots at bulk rate. 6d. cartons
samples- for home use, available at most good radio
and electrical dealers, ironmongers, etc.

MULTICORE SOLDERS LIMITED

Commonwealth House, New Oxford Street, London, W.C.l1.  Tel.: CHAncery 5171-2
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SENSII’WE INSTRUMENTS

2k IN THE DEVELOPMENT AND
MANUFACTURE OF

W CABLES

. HAVE PLAYED A LEADING PART

* .. . . and though supplies are directed

to the Services, the experience gained

over a considerable manufacturing period
is available for the benefit of approved users.

Note.—From fundamental principles, B.L
have made outstanding contributions to
design and construction of cables for radio
frequency transmission
and have perfected
production /
technique, /

|

| types.

MarcH, 1945
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MODEL 200 MODEL 350

2" SCALE 33" SCALE
Specialising In the manufacturing of
robustly constructed sensitive Moving
Coll and Rectifier instruments, we
are regularly supplying these with
sensitivities as low as 20 (A full scale
in both Moving Coll and Rectifler

MODEL 500 5 SCALE

These instruments are also available
as Thermocouple types as low as
1.25 mA full scale. Spade type or
Knife Edge pointers and Mirror
scales are available on most instru-

elecrncol |n/rrumenr/

TAYLOR ELECTRICAL
419-424 MONTROSE AVENUE, SLOUGH, BUCKS.

MODEL 250
24 SCALE
ments and illuminated dials can
be supplied on Model 400 and
500 instruments.

MODEL 250
2}4" SCALE

DELIVERY FROM STOCK
canbe made formanyranges
of instruments against
urgent priority orders.

INSTRUMENTS LTD.,
'Phone ; Slough 2138¢

Vu%{&@x

SOUND EQUIPMENT

s

DECEMBER 1944. Page |2.
| | JANUARY [945. Page 6.

I

| FEBRUARY 1945. Page 6.

Jus'f A REMINDER/

LL who are interested in Morse Code

and Short-Wave work are invited
to refer to the details of the Raymart
products advertised in the following
issues of this journal.

RAYMART “SPEED KEY”

RAYMART MICRO-
VARIABLE CONDENSERS

RAYMART COILS

Prompt attention is given to all orders and enquiries

OAYMART

CRAFT A CREED

48, HOLLOWAY HEAD, BIRMINGHAM 1.

Telephone:
Midland
3254
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=R
Fo:@e\ak Performance

wm\\

N

74 ?yiyé /yﬂ/fﬂyff
g

U.I.C. Fixed Ceramic
Pot and Plate Condensers
have been primarily developed
for use in transmitter circuits. Made only from the
highest grade raw materials and subjected to the most

rigorous mechanical and electrical inspection, their per-

formance especially with H.F. loads and high voltages is #l ﬁ VOZ[ e
unsurpassed. TYPE APPROVED. Fulldetailsonrequest. CONDENSERS

UNITED INSULATOR C€O. LTD.

12-22 LAYSTALL STREET, LONDON, E.C.1
JTel: TERminus 7383 (5 lines) Grams: Calanel, Smith, London
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Write for charocteristics

BASICALLY BETTER
AIR-SPACLED |

CO=AX /oWy CABLES
|

Bf m
PREPARED |

The demands for P.A. Equipment, and
especially of the more efficient Portable
Types, is steadily growing, and the far-
sighted will be prepared by determining
that they will not be *'caught short.””
But although the new ‘' Universal
Fifteen '* AC-DC (190-260 v.) Portable
Amplifier is coming off our production
lines in a steady flow, supplies are not yet
up to peace-time level, so we must of
necessity deal with all orders in strict
rotation. If you are amongst those who
demand the effective welding together of
experience, quality and economy in P.A.,
then you will do well to write now
for fullest details of R.S. Equipment
right away.

R.S. AMPLIFIERS LTD.

24, HIGHFIELD ROAD, SHEPPERTON,
Woaliton-on-Thames 1019

MIDDLESEX

WIRELESS WORLD

MARCH, 1945

saies Concessionaires:
HOLSUN BATTERIES LIMITED, 137 Victoria St., London, S.W.I

VIBRATION PROOF

Overlapping teeth cannot be flactened.
Taeth grip and cannot shake loose.
In steel or phosphor bronze. Slzes from
10 B.AA.  For sli types of bolts and screws.

SEND FOR SAMPLES,
PRICES & LITERATURE

CORED
SOLDER

A.l.D. APPROVED
H. J. ENTHOVEN & .SONS LTD.

130 THORNTON ROAD, WEST CROYDON, SURREY
THOrnton Heath 2462
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¢ LINAGLOW LIMITED ¢

SERVICE KITS

91, 1 &-mfd. 400/500 v. Electrolytic. 12 each assorted
Tubular Paper Condensers, Carbon Wire End Resistors,
Silver and Moulded Mica Condensers. New, ex-
television, 10/9.

82, 1 8-mfd. 400/500 v., 1 32-mfd, 320 v. Kleetre®
Iytics, 12 each Tubular Faper Coudensers, Silver and
Moulded Mica Condensers, Carbon Wire End Resistors,
1 Volume Control. New, ex-television, 21,6.

83, 1 R-nfd. 400/500 v., 1 32-mfd. 320 v., | 16 x 8 mfd,
4007150 v. Electrolytics, 25 each Tubnlar Paper Cou-
densern, Silver and Monlded Mica Condensers, (arbon
Wire End Resistors, 37/8,

84, 3 #-nfd. 400/500 v.
400/600 v., 1 16 x B-mf

12-mtd. 320 v., | 8 x 8-mfd.
400/450 v., 1 10 x 10-mt.l.
400/500 v. Electrolytica each Tnbular Paper ¢on-
denners, 8{lver and Moulded Mica Condensers, Carhon
Wire End Resistors, 6 yds. sleeving, 4 yda. P.V.(.
Cable, 3 Tone Contrcls, 6 assorted Valveholders, £5.

MAIN3 TRANSFORMFRS.  350-0-350, 4 v, 6 amp, C.T.,
4 v.2 amp.. 100 m.a, Heavy Laminations, pre-war stock.
Bargaln, each 27/6 ; 350-0.350,6.3 v.3 amp. C.T., 5 v.2
amp.. 100 m.a.. each 32/6.
LOUDSPEAEKER TRANSFORMER., Pentode Output,
40:1, 50 m.a., 4/6. Milget Multi Ratio 60:1, 80:1,
40 m.a., 8/6 Mniti Ratio 40:1, 60:}, 80: 1, and push-
sull, 80 m.a., 12/8. Pentode Output, 12/15 uhms, 100 m.a.,
2/6. Heavy duty, multi ratio, 24:1, 41:1, 48: [, 85: 1,
82:1,116:1,& P.P. 80 m.a., 15/8. 3: 1 Intervalve, 10/6.
LOUDSP , 3 ohm Volce Ouil. 6{in. Celestion, with
transformer, 30¢- ; 8in. Rola, 19/8 ; Bin. Goodman, 22/6 ;
10in. Malns Energised 250, 500 and 1,200 ohms. 35/
B.T.H. model R.K., 10in. Mains Energised Londspeakers,
1,000 ohms field, 156 ohms speech. weight 28 Ibs., recondi.
tioned as new, 1deal for P.A. work, £8 8s. 0d. Sce Trans-
formers above to suit.
ARRIAL AND OSCILLATOR COILS. Best D.3.0. wire
wound, colour coded on bakelite formers. Short, M

offer .

VALVES, American types, at B.O.T. controlled retail
prices.  For replacement purposes only. 6F5, 1285, 12J5,
128F5, 105, 9/2 : 5Y4, 105, 1N5, 11/-; 6Q7, 12Q7,
117 *6, K6, BRT, 6L7, 1207, 12807, 36, 1AT7, 6V6G,*
2/10 ; 6A%, 6BT, 63A7, 14/-,

Also Briligh Valves at manufacturers’ List l'rices. 6X5,
Uiy, UUG, 11/-: HHIDD, TDD4, 11/7: AC/VP2,
CL4, EF3y, KTW61, Pen 45, 83P41, 8P42, T41, VP41,
12/10 ; D1 diode lin. Peanut valve with valve-holder,
12/10 ; ECU3, 1°C13, X683, 1243, 746, 3574, 14/-;
ACG Pen,® EL3S, I'en 46,° U21, 18/3 ; prices include
Purchase Tax. Add 3d. per valve past,

* Past Office perinit necessary.

T.R.F. 3-WAVEBAND 4-VALVE
CONSTRUCTORS KIT, 17-2,000 m.

and Long Wave, 16/50 m.; 200/550 m.; 1,000/2,000 m.;
with cirouit diagram, 15/ the set.

1.F. TRANSFORMERS. 465 Kcs., iron-cored Litz wound,
al can. Limited quanttty, 17/8 matched palr,
9/8 each.

WANDER PLUGS in 2 colours, 3/- per doz.
ELECTRIC SOLDERING IRONS, 60 watt, 200/250 v.,

AQ/DQ, ohrome plated, usually 13/8, 9/6,

SCREENED INRTERLACED FLEXIBLE MICROPHONE
CABLE. Twin, 6 yards for 6/9 ; Single, 1/~ per yard.
BLECTRIC POWER M W8 DeW, pre-war
manufacture, 1/~ in sl.t type, suitable for electric fires,
cookers, etc. Ideal for boarding houses, hotels. Complete
less locking key. Maker's price 70/-, each 35/,
WESTINGHOUSE METAL RECTIFIERS, type H1, 2} v.
D.0., 10 m.a. Bargain, each 3/6.

M. & L. TRF. AERIAL COILS, aluminlum screened Phillips,
;%7585, 725/2,000 metres, complete with circult diagram,

== REVOLUTION
& COUNTERS

18 & WITH GEAR

A coils, 1 short wave reception

(the specia} coils used in this circuit give a performance

equal to a superhet), 4} watts output, cuinpleie with loud-

spuaker, al] parts, wiring and theoretical diagram—nothing

extra to purchase. O?M dim.: 12°%x 8" x6" to top of
A

disl. 200/260 v.
e Including Tax 1 i Gns.
QOare and packing, 5/- extra.
—_—

VALVEHOLDERS--AMPHENOL TYPE,
English Octal, chassis monnting, 1/« ea.,
English Wafer type, 4-, 7+, 8-pin, 6 for 2/8.
LOUDSPEAKER FRETS. Coppered brass, 144" x 9}°,8/9 ;
Sk covered, 147 x 97, 17 ply, 63" hale, 4/6,

LINE CORDS, 3-way heavy duty, .3 ainp 0 ohma. 9/6 ;
180 ohms, 13/6 ; 600 ohms, 15/8. 2-way, 360 ohms,
5/6 : 480 ohws, 7/6 ; 600 ohwns, 973,

WIRE END CARBON RESISTORS, }. i, 1 and 2 watt
Mapufacturera’ types. New, ex-television, Parcel of 100
assorted, 22/6, M

TUBULAR PAPER CONDENSERS, 350/500 v. 1.C. working,
New, ex-television. .0001, 3/~ ; 0025, 4/ 8
02, 7/~ ; .04, 8- ; .08, 9/~ .1,10/- ; .25, 12/-
Parcel of 50 assorted, 22/8.

I Owlng to depleted staft, we can only accept Cash with

International or
10/8 per doz.

pér doz.

order. No 0.0.D, Delivery 14 days.

SYNCHRONOUS MOTORS

200/250 v. A.C. 12 m.a., :
suitable  for electrio
clocks, etc. Bupplied

complete with 27/6

gears. Each

RELAYS

Complete  with cirenit

breaking awitch,

mm v. AQ. f0/80 v.
.C. 300 m.a. 15

amp. switch Each 7/6

RELAY AND METAL RECTIFIER AND MAINS TRAN§-
FORMER complete, Input 200/240 v. A.Q. OQutput, 12 v.
D.C. 150 ohm, 20 m.a.. 35,

VIBRATORS. 4-vin 6v., beat quality American. 15 6.
STRIPLIGHT METAL REFLECTORS made from bheavy
gauge nterl, 14 long, cowplete with two B.C. lamp-
halders, less lamps, 10/8 each.

RADIO MECHANICS’ LORG-NOSE PLIERS, ex-Govern-
ment stock, reconditioned like new, exceptionally cheap,
4/- each. Fxtra long, 847, 10 8 eac -
RADIQ MECHANICS' SIDE CUTTERS. ex-Govt. stock,
reconditioned like new exceptionallv cheap, 4/6 ea.
HIGH VOLTAGE BRAIDED S8LEEVING, 1 and 1§ mm.,
ot class quality. 3'8 per dozen yarda

P.V.C. CABLE, 14/38, Red, Green and Blue, 2/- per dozen

yards.
ENAMELLED COPPER WIRE, 30 a.w.g., 1 Ib. spools, 5/~

per apoal.

VOLUME CONTROLS. 1,5, 10,20, 25, 50 and 100 thousand
ohmn, }, , 1 and 2 meg., without switch, 4/9 each. As
above, with switch, 8/9 ; 100,000 chms, } meg., Double
Pole Switch, best American, 7/6 ; 2,000 ohm only, wire
wound, 3/-; 1.000 ohm only, carbon, with screw adjust-
ment, 1/ each.

D.C. RELAYS, 50 ochm 4/8 v. 8 clreult, brand new, worth 15/~
each 7/6.

DIRECTIONAL BAFFLE for R.K., 3ft. x 2ft, 6in. x 1ft, 6in.,
felt lined with suspension hooks, made from lin. ply. As
new, £3 15s. 0d.

MICRO VARIABLE CONDENSERS, 30 mmfd. and 60 mmfd.
Ceranile Insulation, ideal for short wave work, 8/9 each,
TUMBLER SWITCHES, 2-way, ex-Government contract,
5 amp., exceptional value, 1/9 each.

L.F. SMOOTHING CHOKES, finest quality, 20 and 60
henrys, 150 m.a., 16/9 each.

UNIVERSAL RAZOR RESISTORS. Finished in bakelite
case, 2-pin mains connectors, sultable for practically
every type ot electric razor. Drops voltage from 200/250 v-
to 100/110 v. 10/6.

ALL-WAVE SERVICE
SIGNAL GENERATOR

A.C, mains 200/250 v. 50 cycle. Range covers from
20 M.C, to 100 K.C,, all fundamentally in 5 ®ands
without gaps.  S/M Disl bircet calibration in fre-
quencies. Coarse and fine output attennator. internal

dulation 400 C/5. d cuiln, The Generator
is entirely screened in heavy imetal eabinet with

c:lil:zy'i‘nx handle.  Dim,, 10';;:;); £13 10 0

0-999
DRIVE AND GEARS,
& CALLERS to Show Rooms,
2 HIGHGATE HIQH 8T., N.6.
‘Phone : MOUntview 943{

LINAGLOW LIMITED

HOURS OF '‘BUSINESS : Mon, to Fri,
9 a.m. to 5.30 p.m.

Nearest Tube— Archway

¢ POST ORDERS to Dept. M.0.36

61 HIGHGATE HIGH STREET, N.6.

*Pione : MOUntview 9432
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RELIABILITY
SEND US YOUR ENQUIRIES ‘

OLIVER PELL CONTROL
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For

CAMBRIDGE ROW, BURRAGE ROAD, WOO
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ERG Is the trade mark that will
identify our products of quality—
small parts for big jobs.

&
ERG RESISTORS LTD.

1021a,
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FINCHLEY ROAD, LONDON,
PHONE : SPEEDWELL 8987
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You can’t shake a Spire Nut
loose. A Spire fixing locks itself.
Whatever the assembly there’s a good
chance that the job can be done better
and quicker by Spire. Send us examples
of your assemblies ; parts or drawings. In
about a fortnight we’ll show you how
you could do the job the Spire way — perhaps

with Spire nuts or clips; perhaps by re-designing your
components so that the Spire device is part of

them — in which case you won’t need nuts at all

] L%

THAT’S Fixed THAT!

Thisisatypicalcase of intelligent use of Spire fixing.
This was originally a spring clamp which was
screwed to its base with screw, washer and nut.
Now the clamp is redesigned to incorporate its
own Spire fixing, and the nut and washer have
disappeared. Apart from the saving in material
it is a much quicker and simpler assembly job,
the clamp is 'zipped’ on to the screw and
tightened firmly home. )
Designed as a fuse holder this fixing NS 1307 is
suitable also for securing any cable, rod or circular
equipment from }* to §}~ diameter.

*A BETTER way of fixing

Simmonds Aerocessories Limited - Great West Road - London . A Company of the Simmonds Group
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TRANSFORMERS
AND CHOKES

A range of High-performance, space-saving
Components designed to meet the most exacting
requirements of modern Electronic and Communica-

tions equipments.

@ Small in size

@ Weighing only 2 oz.

@ Meeting the most rigid Tropical Specification

@ Easily mounted in any position

@ Manufactured in a variety of windings to
meet many diverse applications

% Owing to wartime restrictions on supply of raw materials, it is
not possible.to supply Wearite Components for purposes other
than those connected directly with the war effort.

WRIGHT ¢ WEAIRE. LIMITED

HIGH ROAD, TOTTENHAM, LONDON, N.I7 — 7elephone: TOTlenham 3847-8-9
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Monthly Commentary

An article published elsewhere
in this issue will, it is hoped,
serve something more than its
primary purpose of giving a
simple account of the historical
development of radiolocation. It should serve to
emphasise the futility—or worse—of indulging in
undignified wrangling over national priority in
matters of scientific development and invention.
Science tends ever to become more international,
and developments are to an ever increasing extent
built upon the foundations laid by workers of many
lands. No longer does an important “‘ invention ™’
emerge fully fledged as an individual production

Broadly speaking, that has been true throughout
the whole half-century of radio. Readers may
remember that, when its earliest history was
debated in our columns a year or so ago, it was
concluded that, building on the foundations laid
by a German Jew working on the theoretical pre-
dictions of a Scotsman, the next significant steps
in recognising and establishing electro-magnetic
waves as a means of communication were taken by
a German, a Russian, a Hungarian-American, an
Englishman and an Irish-Italian. With a parent
of such mixed descent, it is hardly likely that radio-
location, the offspring of radio, should be able to
sustain claims for that racial purity so beloved of
the Herrenvolk.

The initial ideas and also some of the technique
of radiolocation were undoubtedly derived from
methods of ionosphere research developed in
England and.the United States some twenty years
ago. The principle of making use of reflections,
thus established, was carried a stage further by
employing it in U.S.A. for aircraft altitude indi-
cators. . The French ‘‘obstacle locator’’ was the
first true ‘‘ radiolocator’’ to be described publicly,
but at the same time work was proceeding in this
country on aircraft locators working on the
reflected wave principle. To stern necessity, in the
shape of threatened war, must be ascribed the fact
that we had a working system of radiolocation
ready to meet the onslaughts of the Luftwaffe.

Just as radio development in general has been
largely an international affair, so important single

Origins of
Radiolocation

developments tend increasingly to become a
matter of properly co-ordinated team-work. As
Dr. Smith-Rose points out in his article in this
issue, practical radiolocation came into being as a
result of a carefully planned programme of
research devised by the Radio Research Board
rather than as the invention of any one or more
individuals. Here we have a good example of the
importance of fundamental research, conducted for
no obvious or immediate gain. From it came the
scientific basis of radiolocation as an unexpected
bonus.

+ + +,
It is a hopeful augury for the

The Radio  future that the Radio Industry
Industry  Council, at its recent formal in-
Council auguration, celebrated the event

by publicly drawing attention to
the wartime achievements of the industry that it
represents. Wireless is news to the British public,
which is always ready to take an intelligent interest
in the doings of the industry. Unfortunately,
there has in the past been a lamentable failure. to
take advantage of this fact. Well-informed public
opinion is worth cultivating, and this will doubtless
become an important function of the R.I.C. By
its constitution.the R.1.C. is essentially a federating
council for co-ordinating the interests of the four
independent associations that it represents. These
bodies, which. between them cover manufacturing
activities in all wireless and electronic fields, are
The British Radio Equipment Manufacturers’
Association, The British Radio Valve Manufac-
turers’ Association, The Radio Component Manu-
facturers’ Federation and The Radio Communica-
tion and Electronic Engineering Association.

At the inaugural luncheon some of the more
spectacular wartime achievements of radio, includ-
ing the dramatic part played by radiolocation at
the Battle of Matapan, were made public for the
first time. These achievements are enumerated on
another page.

In the difficult years that lie ahead the tasks of
the R.I.C. are likely to be arduous and exacting.
But it has made a good start, and we wish it well.
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RADIOLOCATION

Il—History of its Development

HE possibilities of devising
some method of detect-
ing solid objects with

the view of avoiding colli-
sions at sea was probably in
the minds of many people imme-
diately after the tragic disaster to
the liner Titanic, which steamed
at high speed into an iceberg while
crossing the Atlantic on her
maiden voyage in April, 1912.
After this date there were doubt-
less many inventions of so-called
‘“iceberg detectors,”” some of
which depended upon the aural
detection of an echo resulting from
sounds emitted from a horn, siren
or other source on board the ship.
Echo-sounding devices based on
this principle have been described
during the past twenty-five years
or more, and have been developed
to a high degree for depth sound-
ing at sea and submarine detec-
tion purposes. Itsis not proposed
to divert our attention here to this
sphere of development, but to
restrict our consideration to the
use of electro-magnetic waves,
albeit to those of wavelength cor-
responding to a radio frequency
rather than in the visual portion
of the spectrum.

Radio Waves for Exploring the
Ionosphere. — The first applica-
tions of radio waves for determin-
ing the distance of a reflecting
surface were devoted to demon-
strating the existence of the
Heaviside layer as a portion of
the upper atmosphere, now known
as the ionosphere, which is respon-
eible for the transmission of
waves around the earth.  After
many years of speculation with a
variety of indirect experimental
evidence, the first direct demon-
stration of the existence of the
ionosphere as a reflecting region
was provided by Dr. (now Sir
Edward) Appleton and M. A. F.
Barnett towards the end of 1924
and during 1925.2

With the co-operation of the
British Broadcasting Corporation
the wavelength of the Bourne
mouth broadcasting station was
varied over the range 385 to 303

=1 Proc. Roy. Soc. A, 1025, Vol. 109, p. 621.

By R. L. SMITH-ROSE,
D.Sc., Ph.D., M.LE.E., F.I.R.E.
{(National Physical Laboratory)

metres over a period of from 10 to
30 seconds, and the strength of
the resulfing signals at Oxford,
about 100 miles distant, was mea-
sured. It was found that as the
wavelength was varied, the
received signal passed through a
series of interference maxima and
minima, indicating that the sig-
nal was the result of two sets of
waves arriving by different paths;
one set of waves was transmitted
along the ground, while the other
arrived by an indirect path after
reflection from a layer. After
verifying that the paths were in
the same vertical plane, a mea-
surement of the number of inter-
ference fringes caused by a known
change in wavelength gave a
measure of the height of the re-
flecting layer in the region, which
later became known as the iono-
sphere.

This classical

was “the first

example of the use of frequency-
modulated radio waves for deter
mining, the existence and location
of a l/eﬂecting layer which had
hitherto remained undetected by
any direct experiment. We may
therefore say that the Heaviside
layer was the first object to be
detected by radiolocation experi-
ments conducted by British scien
tists working under our own Radio
Research Board, and assisted by
the British Broadcasting Corpora
tion.

Shortly after the first of the
above measurements were made,
G. Breit and M. A. Tuve® began
some tests in the United States of
America, using interrupted con-
tinuous waves which were the
equivalent of pulses of continuous
waves about 1 millisecond in
duration and with a recurrence
frequency of 500 per second. At
the receiving station a high-speed
oscillograph was used to record
the incoming signals and permit
the examination of their wave-
form. In July, 1925, experiments

3 Nature, 1925, Vol. 116,%p. 357.

Sir Edward Appleton, discoverer of the Appleton Layer and a pioneer of
radiolocation.
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were made over a distance of 7
miles using wavelengths of 71 and
42 metres, and it was observed
that the received pulses, nomin-
ally of square wave-form, were
distorted by the attachment of
humps, sometimes in duplicate.
These humps clearly indicated the
arrival of a second wave-train, or
echo, by an indirect path; and
from a measurement of its time
retardation in relation to the
original hump due to the direct
or ground wave, the path differ-

Wireless World

mentioned above, a considerable
amount of research work was de-
voted to the development and use
of methods of determining the
height of the reflecting layers of
the ionosphere, using both the
frequency-change  and  pulse-
modulation methods. A direct
comparison of the two methods
showed that they gave substan-
tially the same result in height
determination; and in a paper
published in 1931, E. V. Apple-
ton and G. Builder® described cer-

regions in the ionosphere.

- -
Fig. 7. Principle of technique used in determining height of reflecting

Two sets of waves, 1 and 2, reach the receiver

R from the transmitter T, along TR and TER respectively. From the
difference in time of arrival, the path difference of these sets of waves, and
so the height of the region E, can be determined,

ence of the two sets of waves
could be determined. (See Fig. 7.)
In one of their publications,
Breit and Tuve remark that their
experiments on the above lines
arose out of some work being
carried out at the time on another
method proposed by W. E. G.
Swann and J. G. Frayne. It is
also of interest to remark here that
a United States patent was issued
to H. Lowy* on an application
filed in July, 1923, for a radio-
frequency counterpart of Fizeau's
method of determining the dis-
tance of a reflector, to which refer-
ence has already been made. In
this patent Lowy describes an
clectronic switch used for alter-
nately keying a transmitter and
receiver, so that the latter is only
in a sensitive condition after the
pulse or train of waves has been
emitted by the transmitter. It is
not known whether this device
was put to any practical use.

Later Ionosphere Researches.—
In the years following the dates

U.S. Patent, 1,685,691—July, 1923.

tain important improvements in
sending and recording technique
which demonstrated the advan-
tages and illustrated the possi-
bilities of the pulse method, in so
far as the signals arriving at the
receiver due to the ground wave
and successive reflected echoes
could be separately received and
recorded. At the sending station a
valve oscillator arrangement was
used in the well-known ‘‘squeg-
ging '’ condition to produce trains
of oscillations or pulses of a dura-
tion of about 100 microseconds,
spaced in time 0.02 second apart ;
i.e., at a recurrence frequency of
50 per second. This type of oscil-
lator had been used previously to
give a linear time base for
cathode-ray oscillographic delinea
tion of wave-form by E. V. Apple
ton, R. A. Watson Watt, and
J. F. Herd,® and its application to
ionospheric recording had been
suggested by Appleton in 1928.7
Since the time of transit of the
® Proc. Phys. Soc., 1932, Vol. 44, p. 76.

* Proc. Roy. Soc. A.,1926, Vol. 111, p. 672.
7 Proc, Phys. Soc., 1928, Vol. 41, p. 40,
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waves to the E region of the iono-
sphere and back again is of the
order of 0.002 second, it is clear
that using pulses of the type
just described, first the ground-
wave pulse will be all over before
the arrival of the first echo, and
secondly, that there is ample in-
terval between successive ground-
wave pulses-to receive and record
one or more echoes. For visually
observing, and  subsequently
photographing, the nature of the
received signals, a cathode-ray
oscillograph was used, with a
time-base provided from a similar
basic circuit using a squegging
oscillator, the stroke-frequency of
the time-base being synchronised
with the pulse recurrence fre-
quency of the sender, so that a
stationary image on the oscillo-
graph screen was produced show-
ing the ground wave and any echo
waves received.

The type of result obtained is
shown in Fig. 8 (a), (b) and (c)
which are reproduced from the
paper referred to above, and are
specimens of the actual records
obtained by Appleton and Builder
in 1931. Fig. 8 (a) shows the
ground-wave pulses received with-
out echoes, while Fig. 8 (b) shows
the presence of a single echo sig-
nal after reflection from the I7,
layer. In this case the time inter-
val can be measured in terms of
the trace of an alternating current

¢« This important and by no means

easy step (application of the
principle of using radio waves
reflected from  aircraft for
detection and location) was ac-
complished by a small group of
British scientists working under
the direction of Mr. (now Sir
Robert) Watson Watt.”’



68

Radiolocation—

of frequency 1115 cycles per
second shown below the signal re-
cord. Fig. 8 (c) is a snap photo-
graph of the echo pattern on the
cathode-ray tube, showing the
ground wave G and thé F region
echo alelineated on a time-base,
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example, in 1928 J. O. Bentley®
described a method in which fre-
quency-modulated  waves arc
radiated towards the earth from a
transinitter on the aircraft. A re-
ceiver, also on the aircraft, re-
ceives the waves after reflection
from the ground and combines

g

LG lG (a)

Fig. 8. (a) Record
showing ground
pulses only, and
timing oscillation
of frequency 1110

c/s. (b) Record LGJF' '

showing  ground

‘A\MNM‘N\AANVWV\NWVVWVW‘VMAAAANWV\NV\NVW

JE, AF' (b)

pulses and echo re-
ceived from F
region about 3
milliseconds later.
(c) Actual photo-
graph of the ground N
wave and echo pat-
tern as observed on
the cathode-ray
oscillograph screen.
These records are
reproduced from a
paper by E. V.
Appleton and G.
Builder published
in Proc. Phys. Soc.,
1932, Vol. 44. p. 82.

which in this case corresponds to
a period of about 12 milliseconds.
This was probably the first pub-
lished picture of what is seen on
the screen of the cathode-ray tube
of a sending and receiving system
used for determining range by
measuring the time delay of the
echo signal relative to that of the
ground or direct path signal. The
pulse-generating oscillator, and
the cathode-ray tube and linear
time-base combination so de-
scribed by Appleton and Builder
in 1931, formed the basis of the
technique used some four, years
later in the first Radar experi-
ments on aircraft detection con-
ducted in this country.

Aircraft Altitude Indicators.—
While scientific research on
methods of exploring the iono-
sphere was being conducted on the
lines described above, a corre-
sponding technique was being de-
veloped concurrently and on very
similar lines for the purpose of
producing an instrument for indi-
cating the height of an aircraft
in flight above the ground. For

* U.S. Patent 2,011,392—August, 1928,
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them with those received direct
from the transmitter, the latter
waves differing slightly in fre-
quency due to the time of travel
of the waves to the ground and
back again. The frequency of the
beats in the receiver resulting
from the two sets of waves is thus
a measure of the height of the air-
craft above the ground benecath,
as distinct from its altitude above
sea-level, which is what is indi-
cated by the type of altimeter de-
pendent upon barometric pres-
sure. This jnstrumental technique
was later improved by L. Espen-
schied® in 1930, and culminated
in a commercial pattern of ‘‘ter-
rain clearance indicator’’ pro-
duced by the Bell Telephone
Laboratories in 1938. The appar-
ent delay in the successful pro-
duction of this instrument was due
to the fact that the heights in
question are much smaller than
those involved in ionospheric re-
search,” and that therefore the
echo-time intervals to be mea-
sured are correspondingly less;
e.g., 10 microseconds for about

* U.S. Patent 2,045,071—April, 1930,
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5,000ft. An illustrated description
of this method of echo sounding
for aircraft was given in Wireless
World for February znd, 1939.

The pulse modulation method
of altitude determination in air-
craft is clearly applicable, pro-
vided that the pulse lengths are
reduced  sufficiently to  dis-
criminate the echoes arriving at a
much shorter time delay than is
the case of the ionospheric work.
Such a system was, in fact,
described by the Submarine
Signal Company in June, 1933.'°
Here the scheme proposed for
measuring distances used pulses of
electric waves, in association with
a means of receiving the reflected
echoes, and determining the time
interval between the emitted and
received pulses with the aid of
a cathode-ray tube and syn-
chronised time-base.

The Origin of True Radar.—
The above section described the
use of methods of measuring the
time delay in transit of reflected
radio waves for determining the
distance of large surfaces, such as
the ground or ionosphere. In
contemplating the possibilities of
determining the distance of
smaller objects such as ships or
aircraft, consideration must be
given to the reflecting properties
of bodies which are not large and
may even be smaller than the
length of the waves used. With
light waves, this question does not
arise except in the case of detect-
ing objects of microscopic dimen-
tions, the length of the waves
being of the order of a few
hundred-thousandths of a centi-
metre ; but with radio waves the
dimensions of the object from
which reflection is desired may be
comparable and even smaller than
the wavelength used. Although
the classical laws of reflection
enunciated by Fresnel and verified
experimentally in the case of
optical phenomena, were equally
applicable to the longer electric
waves in the radio-frequency por-
tion of the spectrum, there was
still lacking at the beginning of
the 1930 decade a -satisfactory
practical demonstration that the
reflection or scattering of radio
waves from an object such as a
ship or aircraft was of a suffi-
ciently high order to be detectable.

For this reason, it is interesting
and important to record that in
December, 1931, the British Post

!¢ British Patent 406,903— June, 1988.
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Office!' observed the effects of
reflection of waves from aircraft
in the course of some radio com-
munication tests being conducted
on a wavelength of 5 metres over
a path 12 miles long. Extracts
from the station log show that on
various occasions the received
signal was subject to a beat type
of variation, which was not only
audible but was detectable on the
volume indicator of the receiver.
The amplitude of the beat varied
from about +4 db. up to 10 db.
on some occasions, and at all times
when this occurred an aircraft was
found to be flying in the neigh-
bourhood at various distances up
to 24 miles and at heights up to
j300ft. The period of the beats
varied from 5 to 15 per second ;
and this is to be compared with
the calculated value of 11 per
second for an aircraft flying
directly towards the receiving
aerial at a speed of 60 m.p.h.
This experience was confirmed
by further observations made in
America in 1932 by engineers of
the Bell Telephone Laboratories
in the course of an investigation of
the mode of propagation of radio
waves in the range of wavelengths
between 4.7 and 5.7 metres. Ina
paper'? describing this work by
Messrs. C. R. Englund, A. B.
Crawford and W. W. Mumford,
and published in March, 1933, it is
stated that an aircraft flying
about 1,500ft. overhead and ap-
proximately along the line joining
transmitter and receiver, a notice-
able flutter of about four cycles
per second was produced in the
low-frequency detector meter of
the receiver. When observations
were carried out in the neighbour-
hood of an airport, it was noticed
that near-by aircraft produced
field strength variations up to 2
db. in amplitude. Similar re-
radiation was noticed at various
subsequent times, occasionally
when the aircraft was invisible.
It was thus clearly established,
over ten years ago, that radio
waves reflected from aircraft in
flight could be detected with suit-
able receiving equipment on the
ground; and it now remained to
be seen whether this principle
could be applied to the develop-
ment of a technique for the detec-
tion and location of aircraft at
ranges and under conditions of

11 Radio Report No. 223, 3rd June, 1932,
Part V.

18 Proc. I.R.E., 1988, Vol. 21, p. 475.
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practical utility as an aid to
navigation in peacetime and as a
defensive weapon in war.  This
important, and by no means easy,
step was accomplished by a small
group of British scientists work-
under the direction of Mr. (now
Sir Robert) Watson Watt, who
was at the time Superinten-
dent of the Radio Department of
the National Physical Laboratory,
incorporating the Radio Research
Station at Slough where the ini-
tial experiments in the radio loca-
tion of artificial objects in this
country were conducted.

Under the auspices of the Radio
Research Board, the Research
Station had been responsible for a
wide variety of investigation work
on the propagation of waves, the
study of atmospherics and of
and Watson
Watt and his colleagues brought
all the resources of this work and
the resulting technique to bear on
the problem of making the radio-
location of artificial objects a prac-
tical and worthwhile proposition.
In association with Appleton, he
had been responsible for much of
the application of the cathode-ray
tube as a research tool for de-
lineating the wave-form of atmo-
spherics; Watson Watt, in asso-
ciation with the late J. F. Herd,!*
had also devised the original form
of visual direction finder, using
twin balanced amplifiers and a
cathode-ray indicator.

The staff which had developed
these techniques, supplemented
by those who had converted
Appleton’s technique for iono-
spheric exploration into a routine
recording equipment, were in a
unique position to demonstrate
the possibilities of aircraft detec-
tion and location by radio
methods. Prominent among the
members of the staff of the Radio
Research Station who were re-
sponsible  for the technical
requirements of this early work
were L. H. Bainbridge Bell
who undertook a great deal of
apparatus design and develop-
ment at Slough and Drs. E. G.
Bowen and A. F. Wilkins, who
worked very successfully on the
special problems associated with
the transmitting and receiving
equipment respectively.

After some preliminary experi-
ments, these and other members
of the staff under Watson Watt’s

18 Journal I.E.E., 1926 (Proc. Wireless Section
‘ol.1, p. 89).
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supervision established a new
‘“1onospheric’’ exploring station
on the East Coast of England, at
which were installed the, for those
days, high-power pulse transmit-
ters made at Slough, together
with suitable receivers and ap-
propriate aerial systems and
goniometers for determining the
direction of arrival of the echo
waves, both in azimuth and ele-
vation, scattered back to the
receiver from the aircraft which
was illuminated, as it were, by
the flood-lighting eflect of the
radiation from the transmitter.

Thus it was that in the early
days of-1935-36, the technique of
radiolocation of artificial objects
was born in this country,
and the members of that small
band of scientists and technical
assistants will 'well remember the
thrill of seeing for the first time
a clear image on the cathode-ray
tube due to an.aircraft which was
so far away as to be invisible to
the naked eye; the distance of
the pip along the base line gave
the range of the aircraft while its
bearing and elevation were ob-
tainable by turning the knobs of
the goniometers. .

Much hard work and not a little
ingenuity were still required to
convert the technique from an ex-
periment in the hands of scien-
tists to a working system which
could be used and maintained by
this miscellaneous type of per-
sonnel which was at that time
provided by the Service depart-
ments for this new ‘‘ side-line "’ of

radio communication or sig-
nalling. It was not long, how-
ever, and well before war was

declared, before more than one
Service station was in operation,
and the plotting of the tracks of
various aircraft, some on their
legitimate civil or militery duties,

. and others whose business was

perhaps less innocent,
matter of daily routine.

The Radio Research Board.—
The {foregoing paragraphs have
explained in a skeleton manner
how radiolocation came about in
this country, as a practical appli-
cation of the combined techniqués
devised originally for the scien-
tific exploration of the ionosphere
and for "direction-finding. All
these investigations were in pro-
gress for nearly twenty years
before the present war under the
auspices of the Radio Research

was a
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Board, and the story here told
provides an outstanding example
of the manner in which a care-
fully planned programme of re-
search on a broad national basis
will in the long run yield results
of immeasurable value. It will
thus be appreciated that Radar
came about in this country as a
synthesis of knowledge and ex-
perience obtained in the course
of scientific investigations and
effectively applied to a practical
issue, rather than as an invention
by any one or more individuals
to meet a specific demand.

This aspect of the whole subject
was emphasised in the course of
a speech made in July, 1943, on
‘ Radio Research and Production
Before, During and After the
War.”" G. M. Garro-Jones, Par-
liamentary  Secretary to the
Ministry of Production, paid the
following tribute to those respon-
sible for this pioneer work in
modern radio research.'*

““In the decade 1925-35 the
State contribution came through
the Radio Research Board of the
Department of Scientific and In-
dustrial Research, in full activity
on a programme of work which
largely centred on the effects of
atmospheric processes on radio.
The Board and the National
Physical Laboratory also did great
things in an active programme of
measurement and standards work.

Radiolocation, by far the
most important national asset
ever to emerge from the National
Physical Laboratory, was a
natural but not inevitable syn-
thesis of techniques developed
within the Radio Research
Board’s programme. It revivified
the laboratories of the defence ser-
vices. . . . There is little need to
emphasise, the tremendous value
of radio devices in the present war
and the great part that the radio
industry is playing in prosecuting
the war to a successful conclusion.
Radiolocation devices, radio navi-
gational aids, and radio communi-
cation equipments have proved of
unforgettable value when our
very survival was in jeopardy,
and are now proving of ever-grow-
ing value in offensive operations.”’

Having thus presented a review
of the manner in which radar
originated in this country, this
article will conclude with a brief
review of what appeared to be in

' Bngincoring, Aug. 13, 1943, p. 135.
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progress abroad during the same
period.

Work in Other Countries.—An
indication of the trend of thought
and activities in other countries
in the years beforc the outbreak
of the present war can be gained
from a perusal of one or two pub-
lications which are available.
Reference has already been made
to the patent taken out in U.S.A.
by H. Lowy,; but the main de-
velopment in America seems to
have taken place partly in the
Service research institutions, and
partly at the Bell Telephone
Laboratories. The latter organi-
sation, after developing the air-
craft altimeter, demonstrated the
use of this instrument in a modi-
fied form to the detection of ships
over short distances.'® With re-
gard to the Continent, it is to be
noted that the Telefunken Com-
pany filed a patent in 1935, dis-
closing an arrangement similar to
the frequency-change method
used by Appleton, with the modi-
fication also suggested by Apple-
ton'® that, while the carrier fre-
quency remained unaltered, the
frequency of the modulation was
varied, while the number of in-
terference fringes was counted at
the receiver. The American

-journal Electronics published in

September, 1935, a two-page set
of illustrations descriptive of the
aircraft detection arrangements
alleged to be under development
by the Telefunken Company. An
interesting feature of this pic-
torial display was the reference to
the use of wavelengths in the
band 5 to 15 cm. and of magnet-
ron valves with permanent mag-
nets developed specially for wave-
lengths of about 10 cin.  An alter-
native scheme was also described
by the Telefunken Company in
1937,'" which utilised two beams
of transmitted waves to produce
a stationary interference pattern,
the disturbance of which by an
object moving across it was de-
tected at the receiver.

In Italy, E. Montu described a
twin rotating aerial arrangement
for locating aircraft in bearing and
elevation, and the patent specifi-
cation of this arrangement was
published in this country in De-
cember, 1936.'* About three years
later U. Tiberio published the first
part of a comprehensive paper,

Y Bell Laboratories Record, June, 1043.
!¢ Proc. Phys. Soc., 1930, Vol. 42, p. 328.
}* French Patent 809,612—August, 1038,
'* British Patent 478.456— January, 1986,
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discussing various aspects of the
radiolocation of ships and air-
craft, in the Italian periodical
Alta Frequenza'®: the later parts
of the paper were apparently with-
held from publication after the
outbreak of war. An interesting
development in France was the
fitting of the steamship Norman-
die with an iceberg detector, which
was described and illustrated in
Wireless World for June 26, 1930.
This equipment comprised a trans-
mitter and receiver operating on
a wavelength of 16 cm. and
mounted in the fore part of the
ship, The transmitting and re-
ceiving aerials were of the dipole
type and mounted in parabolic re-
flectors, 75 c¢m. in diameter and
installed at a distance of 6 metres
apart; this arrangement provided
a beam having a width of +10
deg. at half amplitude, and the
reflectors could be rotated auto-
matically through an arc of 40
deg. When the receiver indicated
the arrival of a signal from the
transmitter after reflection from a
distant object, the two parts of
the equipment could be manually
and accurately trained on this ob-
ject, the distance of which could
then be calculated from the direc-
tions of the transmitted and arriv-
ing waves. In this manner it was
claimed that a coastline could be
located at a distance of 20 km.,
and large ships at ranges up to
about 7 km.

Such was the state of affairs
abroad as judged by the sparse
published information available.
As to what was the actual state
of affairs at the outbreak of the
war in Europe must remain a
matter of speculation at the pre-
sent time; but many readers will
look forward with interest to the
time when more facts may be dis-
closed, and the progress of the
Radar technique and operation
conducted by the various bel-
ligerent nations may be described
and compared.

' Alta Frequenza, 1939, Vol. 8, p. 305,
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HIS month’s illustration deals

with one of the earliest prac-
tical devices for locating objects at
a distance by means of reflected
wireless waves. The photograph
shows the transmitting and receiv-
ing reflectors of the ‘‘ obstacle
detector ”’ installed by the Société
Frangaise Radio-Electrique aboard
the liner Normandie.
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TONE CONTROL CIRCUIT

|—Basic Principles of Tone Control

LARGE number of tone

control circuits have been

published over the period
of the last ten years (see refer-
ences), all possessing some advan-
tages and disadvantages. Many
circuits are commonly used which,
when turned to the maximum
bass position just reduce the
“top,” their only redeeming
feature being their simplicity and
cheapness.

One requirement of any good
tone control circuit is the ability
to increase the treble or bass
relative to the middle frequencies.
In other words, if the bass tone
control is turned in the ‘ increase
bass ”’ direction, the amplitude
of the lower frequencies will be
increased relative to what they
were originally, the middle and
high frequencies remaining the
same. A practical tone control
circuit which achieves this object
will be described in the second
part of this article.

One point that is not always
realised is that it is impossible
to obtain an increase or boost of
any frequency if the maximum
gain of the amplifier is already
being utilised. This means that
in order to obtain an increase in
the amplitude of the low or high
frequencies it is necessary that
the normal amplification should
be less than the maximum by
the amount of increase required.
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This usually means that at least
one extra valve is required for
tone control.

Another point which is worth
mentioning is that if bass or
treble boost is used the output
stage must be capable of handling

+HT

Fig. 1. Connection of
R tone control filter Z,Z,
! in an audio frequency
amplifier.
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a much greater output than nor-
mal. For example, suppose that
the normal output is one watt,
then if the bass increase of only

3.2 times (10 db) is used the output,

stage will have to handle 10
ivatts at the low frequencies, since
the power is proportional to the
voltage squared.

We will begin by considering
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Basic bass tone control filter showing the
effect of varying the resistance R,.

Fig. 3.

the type of circuit consisting of a
frequency discriminating filter or
potential divider circuit, as this
is by far the most versatile and
successful so far employed. Fig. 1
hows the connection in an ampli-
fier of a frequency discriminating
filter, consisting of two imped-
ances Z, and Z, the impedance
is at least one being dependent
on frequency. R, is the anode
resistance of the valve V, C,
is the DC blocking condenser
and R, the grid resistance of the
valve V,. The load on the valve
V, is not only the resistance R,,
but, neglecting the effect of the
resistance R, and the condenser
C,, the combined impedance of
the resistance R, and the im-
pedance of the tone control filter
Zy+ Z, in parallel. In order
to keep the distortion to a mini-
mum the impedance of Z, + 3,
should be as high as possible.
A limit to the impedance Z, is
fixed by the fact, that, in order
to avoid alteration in the char-
acteristic of the tone control
filter, the value of the resistance
R, must be considerably greater
than the impedance Z,, a limit
to the value of R, being deter-
mined by the maximum grid-
cathode resistance allowable for
the valve V,. Since the im-
pedance of the tone control filter
Z, + Z, is usually smaller than
the normal grid resistance used
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Bass tone control filter showing the effect
of varying the capacity of the condenser C,,
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in resistance capacity coupling,
the value of the condenser C,
must be increased so that its
reactance at the lowest frequency
is small compared with the im-
pedance of Z, + Z, otherwise
it will cause alteration in the fre-
quency characteristic of the filter,
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the lower portion of the tone con-
trol filter, which, in turn, increascs
the output/input ratio. Event-
ually a frequency is reached where
the reactance of the condenser
C, is high compared with the
resistance Ry, making the output
equal to the input,

Considering the filter circuit
alone, the
maximum
g’f:i?: “gain” s
ot | unity (output
| = input). If
therefore, a
maximum
increase of the
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|
1 00}—4—
coob—f— L

FREQUENCY Cfs

Bass Tone Control.—A basic
circuit for increasing the response
in the base is shown in Fig. 2.
At the middle frequencies where
the reactance of the condenser
C, is small compared with the
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resistance RR,, the ratio of the
output voltage to the input
voltage, is determined by the

resistances R; and R, and given

g As the

Ry + R,
frequency is decreased, the react-
ance of the condenser C, increases,
so increasing the impedance of

by the formula

Modified tone control filter, showing the
effect of varying the setting of the potentiometer R,.

varying the
value of the
resistance R;.

$.000—-—t
c.oco—1L

bass of 10 times (20db) is re-
quired, the output at the middle
frequencies must be reduced to
1/10 of the input, i.e.
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of increase at the low frequencies
is now required. (Note, varia-
tion of R, is not practical since
this would cause a large change
‘in volume.)

This nay be achieved in one
of three ways:—

(a) By variation of the capacity
of the condenser C,. The result
of this is shown by the curves
of Fig. 3. The arrangement
has two disadvantages : first,
the change can only be made
in steps since the capacity of the
condenser C, cannot be reduced
sufficiently to make it continuously
variable, and, second, variation
of the value of the condenser
does not directly control the
magnitude of the increase in the
bass, but rather, the frequency
at which the increase starts.

(b)) By the use of a variable
resistance R; across the con-
denser C, as shown in the
diagram of Fig. 4. The effect
of the resistance across the con-
denser is to prevent the impedance
of the lower portion of the net-
work from increasing beyond
that of the resistance R; + R,.
This method gives the continuous
variation of the amount the low

R Ch=ocsuF
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A suitable value for the resistance
R; is 50,000 ohms, making the
resistance Ry = 5,500 ohins, Since
great accuracy is not required,
it is convenient to make the latter
5,000 ohms. The effect of varying
the value of the resistance R, is
shown by the curves of Fig. 2.
A method of varying the amount
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Fig. 6. Tone control filter as in Fig. § with the
addition of a voltage independent of frequency and
of amplitude equal to

output of the filter.

1/10th of the maximum

frequencies are increased but has
the disadvantage of altering the
shape of the frequency-output
characteristic of the filter, as seen
by the curves of Fig. 4, calculated
for various values of the resistance
Ry, ie. at the lower settings of
the control, the magnitude of the
increase is constant over a con-
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siderable frequency range, rather
than the more desirable increase in

output as the frequency e-
Creases.
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Fig. 7. Basic treble tone control filter showing the
effect of varying the resistance R;.

(¢) A method devised by the
author where the same shape of
curve is produced at all settings
of a continuously variable tone
control. By omitting the resist-
ance R, and placing a high resist-
ance ‘‘ volume control " R4 across
the condenser C, as shown in the
circuit of Fig. 5, the character-
istics as shown in the same figure
are obtained. If the output
from the-resistance Rg is added
to a voltage independent of fre-
quency, the characteristics as
shown in Fig. 6 will be the result.
The tone control Ry now gives a
continuous variation in the magni-
tude of the increase at the low
frequencies while having no effect
on the shape of the curves. The
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Fig. 10. Modified treble tone control filter showing Fig. 11.

the effect of varying the setting of the potentiometer
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method of obtaining the voltage
independent of frequency and
adding it to the output from Ry
will be described later.
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treble tone control by replacing
the condenser ¢, by an induct-
ance. The effect of changing the
inductance

and the resistances

Treble Tone Control.—.\ similar
circuit to that for the bads
tone control may be used for
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Treble tone control filter showing the effect
of varying the condenser C;.

Ik, and Ry on the increase in the
output at the high frequencies
would be similar to the effect on
the increase in
the output of
the low fre-
(uencies ob-
tained by
changing the
condenser
C, aid the
i resistances Ky
and R, of the

1

Ry=0

Rg=s0000n

Rg =100.0000C

Fig. 9. Effect of
varying the

> o
; H
|
L e e e— ——
|
i S

} ’ | [Rg = inFines.
T
! !

resistance R, on
the treble tone

i

o [} Lo o ] o o t]
[ A g 8 8 8 ] ) control filter.
Z W & & ‘ .
Frrge 2y cls N

o]

INPUT

| WiTH ADDITION OF VOLTAGE
INDEPENDENT OF FREQUENCY

C,=ooo0spf | |
Rg=so000n |

=L =

Rio

ouTPyUT

POTENTIOMETER
| SETTING

Rq

=
B
g

i
8 8
o
~

$.000+

|

|

|
10,000 p——r

FREQUENCY Cls

Treble tone control filter of Fig. 10 with
a constant: voltage equal to 1/1oth the maximum

output of the filter.
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bass tone control just described.
The use of an inductance has two
disadvantages : an inductance of
known value is not so casily
obtained as a condenser or a
resistance and there is always a
tendency for the inductance to
pick up hum. To avoid these
difficulties a circuit using resist-
ances and condensers only is used.
The basic circuit is shown in
the diagram of Fig. 7. At middle
frequencics, where the reactance
of the condenser Cy is high comn-
pared with the resistance R,, the
two resistances R, and R4 act
as a potential divider, the ratio

R

of out i ing —%

put to input being R, T R,
Using a suitable value of 50,000
ohms for the resistance R, the
effect of R, is to determine the
output at the middle frequencies
and the result of varying R, is
shown by the curves of Iig. 7.
The variation of R, has a very
similar, but opposite, effect to
the variation of the resistance IR,
of the bass tone control filter
shown by the circuit of Iig. 2.
Variation in the magnitude of
the increase of the high fre-
quencies may be obtained by one
of three methods similar to those
used in bass tone control.

(a) By the wvariation of the
capacity of the condenser C,.
The effect of varying the capacity
of the condenser C4 is shown by
the curves of I'ig. 8, where it will
be noted that a direct control of
the amount of treble increase is
not obtained, but rather, the
frequency at which the increase

starts. A continuous vanation
can be obtained by wusing a
o.0005ul" two gang condenser

for C,, connecting the two sections
in parallel to make a total of
o.001 wpF, although this is rather
clumsy.

(b) By the use of a variable
resistance in scries with the con-
denser C,. I a variable resist-
ance R, is placed in series with
the condenser Cg as shown by
the diagram of Iig. 9. The im-
pedance of the top portion of the
network is prevented from be-
coming appreciably less than the
value of the resistance R,, i.e. the
magnitude of the increase of the
high frequencies is limited as
seen by the curves of Fig. o,
calculated for different values
of R,. The effect of varying the
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resistance R, is similar, Dbut
opposite, to that of varying the
resistance Ry of the bass tone
control circuit shown in Fig. 4,
and the method has the same
disadvantage, i.e. alteration of
the shape of the curves.

(¢) A method similar to that
described for the bass tone control
circuit where a continuous control
is obtained without altering the
shape of the curves. By placing
a ‘“ volume control "' R, across
the resistance Ry (or making R,
the volume control) and removing
R,, as shown in the diagram of
Iig. 10, the curves as shown in
the same figure are obtained, for
various settings of the control
R,,- By adding the output from
R;, to a voltage independent of
frequency the results as shown
in Fig. 11 are obtained.

PARALLEL "R” AND SERIES
“C"” ON THE SLIDE RULE

USERS of the ordinary 4-scale
type of slide rule (i.e., with-
out the reciprocal scale) will no
doubt be interested in the fol-
lowing facts which are not gener-
ally known :—

To find the reciprocal of any
number, all that is necessary is to
reverse the slider and close up rule
fully. Reciprocals of numbers
appearing on scale ‘* A’’ may now
be read directly opposite on scale
‘“B’’ (now upside down). By
leaving slider in this position, it is
now possible to calculate any com-
bination of resistors in parallel—
or condensers in series—without
further movement of slider: the
cursor only is required.

For, say, three resistors in
parallel, proceed as follows: Set
cursor to value of Rr on scale
‘““A’”" and note corresponding
number on scale ‘“B.”” Repeat
for Rz and R3 and add total of
numbers on scale ““B.””  Reset
cursor to this total on scale *“B "’
and the absolute resistance value
appears opposite in scale ‘*A.”’

After a little practice this will
be found to be a much quicker
method of calculation than the old
formula and it reduces the opera-
tion to one of simple addition.
This system may of course be
used with equal ease for calculat-
ing the total capacity of any
number of condensers in series,
and the procedure is the same.

H.E.S.
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REORCANISING
BROADCASTING

ARIOUS schemes for the more
or less drastic reorganisation of
the B.B.C., whose Charter expires
next year, have already been put
forward. The latest proposals in
this direction appear in a booklet®
published by the Arts Advisory
Committee of the Communist Party.
These proposals are summarised as:
(1) Constitution changes to turn
the B.B.C. from a Royal monopolv
into a public service under full Par-
liamentary contiol and to ensure
that its administration is no longer
carried on in secrecy.

(2) A decentralised organisation,
made up of a number of autono-
mous 1egional broadcasting units,
basing their work on the needs and
interests of people in their area, and
a national organisation designed to
fulfil a new and more positive cul-
tural réle in various fields.

(3) The opening up of new chan-
nels of communication between
broadcasting and the public.
through new forms of advisory orga-
nisation which will draw in the
audiences, the amateurs and the
professional workers in  various
fields to co-operate in the making of
programmes.

(4) A change in the status of
broadcasting workers, which will
give them full freedom to partici-
pate in the political and cultural
life of the community, to discuss
their work publicly, to mix with
their audiences and with workers in
other fields, and, if they wish, work
outside broadcasting.

(5) More money.

Arguments for advertising broad-
casting are examined and this sys-
tem of financing programmes is em-
phatically condemned as ‘‘a poli-
tical danger and a social evil.”

* ¢ The B.B.C.” pp. 24. 9d. net. The Commun-
ist Party, 16, King Street, London W.C. 2

RE-STARTING TELEVISION

Some of the more spectacular con-
tributions of radio to the war
effort, revealed for the first time at
the Radio Industry Council’s recent
formal inauguration, are enumer-
ated on page 87. In addition, it
was disclosed that the R.I.C. has
submitted to the Hankey Com-
mnittee a proposal for restarting
British television on pre-war stan-
dards as soon as the German war
ends. At the same time, work
should start on a system for dis-
tributing television over the whole
country by radio links. This was
the method of distribution envisaged
by the industry before the outbreak
of war.
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CATHODE BIAS
IN PUSH-PULL STAGES

Is a By-pass Condenser Necessary ?

I\ OUBT is frequently expressed

about the need for using a
by-pass condenser across the
cathode-bias resistance of a push-
pull stage when this resistance is
common to both valves. Text-
books are usually silent on the
subject and, in the rare cases when
they do refer to it, are apt to con-
flict in their advice.

An exact analysis of the effect
of omitting the condenser is quite
easy to carry ont if the valves are
assumed to have completely linear
characteristics.  While such an
analysis helps to an understand-
ing of the action of the bias
resistance, it is by no means suffi-
cient. One of the chief charac-
teristics of a push-pull amplifier is
its ability to give an undistorted
output when the valves are indi-
vidually non-linear. It is, there-
fore, of the first importance not
to restrict the investigation to the
linear condition.

A complete analysis in the non-
linear condition is impracticably
complicated, however, but useful
information can be obtained quite
readily by investigating the circuit
from two different points of view.
An analysis based on the assump-
tion of linear valves will reveal
the effect of the cathode resistance
on the balance of the stage when
the two sides are somewhat dis-
similar—as they usually are in
practice. A further analysis,
carried out for identity between
the two sides, will show the effect
of the cathode resistance on dis-
tortion when the valves are not
linear.

From these two results a very
good idea can be obtained of what
happens when the valves are not
only non-linear but the com-
ponents on the two sides are not
identical in value. It is true that
this does not enable the exact per-
formance to be calculated, but for
the small degrees of distortion and
the small amounts of unbalance
that are normally permitted the
approximation is  sufficiently
accyrate for most purposes.

By W. T. COCKING,
AM.LEE.

The effect of the cathode re-
sistance on the balance of the
stage will be considered first and
it will be assumed that the two
valves are each quite linear but
not necessarily alike. A typical
output stage is shown in Fig. 1,
and the circuit is also identical
with that of a transformer-coupled
intermediate stage. In the latter
case T would be an intervalve
transformer and would have a
centre-tapped secondary for feed-
ing the next push-pull stage. The
resistance Ry, represents the out-
put load circuit ; in the case of an
output stage it stands for the
speaker impedance, whereas in an
intermediate stage it represents the
resistance shunting the secondary
of the transformer.

Fig. 1. Anequal-
ising effect is
obtained with

R, unshunted.

In a general way it is quite easy
to see what happens. Suppose
V1 and V2 are alike but that the
input e, to V1 is greater than the
input e, to V2. Clearly the
alternating anode current of Vi
will be greater than that of V.
The currents are in opposite phase
through R, and tend to cancel.
As they are unequal, the effective
current is their difference and this
develops an alternating voltage
across R,. The anode current,
however, depends on the grid-
cathode voltage and this is equal

to the difference between the input
and the cathode-earth voltages.

In the case quoted of ¢, greater
than e, the cathode-earth voltage
is in phase with e, but in oppo-
site phase to e,. The grid-cathode
voltage of Vi is, therefore, e,
minus e, while the grid-cathode
voltage of V2 is ¢, plus ¢,. Thus
the grid-cathode voltage of V1 is
less than e, and that of V2 is
greater than e,. The anode cur-
rents are proportional to the grid-
cathode voltages, consequently
the currents 'in Vi and Vz are
less and greater respectively than
they would be, if no voltage were
developed across R, In other
words, when the input voltages
are unbalanced the anode currents
are not as much ount of balance as
they would be if R, were shunted
by a large-capacity condenser.

There is, in fact, feed-back
from the bias resistance, and
it is negative on the side
with the greater input and posi-
tive on the side with the smaller
input. [t thus tends to equalise
the currents. By a similar process
of reasoning it can be shown that
the action is the same if the inputs
are equal, but Vi and V2 are
unlike either in their AC resist-
ances or their amplification
factors.

When ¢, and e, are equal and
an ideal output transformer is
used, unbalance can be caused
only by the valves. In practice,
this is the predominant cause of
unbalance with good quality
components. It is then easy to
show that the ratio of the alter-
nating anode currents is given by
equation (1) in the Appendix.

The order of magnitude of the
self-balancing action can be seen
by a typical example. Suppose
that the two valves are triodes
having amplification factors of 6,
but that one has an AC resistance
of 1,000 ohms while the other is
only 800 ohms. The bias resist-
ance can be taken as 500 ohms.
It is not necessary to specify
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n’Ry in this case, because the
amplification factors are the same.

On inserting values in equation
{1) it will be found that the alter-
nating anode current of the lower
resistance valve is 2.5 per cent.
greater than that of the other.
The use of a sufficiently large by-
pass condenser across R, is equiva-
lent to making R, equal to zero,
and the higher current then be-
comes 25 per cent. greater than
the other., Inasmuch as the
omission of a by-pass condenser
reduces the unbalance from 25 per
cent. to 2.5 per cent., it is clear
that the self-balancing action is
of considerable magnitude.

With resistance, instead of

transformer, coupling the results
are similar, but they are not quite
the same, for the anode circuits
are not coupled together. The
coupling in the transformer pre-
cludes any possibility of ine-
quality between the two alter-
nating anode voltages—only the
‘currents can be different. “With
resistance coupling, however,
there is no such coupling «nd
both currents and voltages can be
different.

R-C Coupling

The basic circuit of a resistance-
coupled stage is shown in Fig. 2.
The symbol Ri, although shown
against the coupling resistance of
V1, is actually used to denote the
value of this resistance in parallel
with the grid leak of the next
stage. R2 similarly denotes the
AC load impedance of Va. .

By exactly the same reasoning
as before, it can be shown that
any inequality of the ancde cur-
rents caust 1 by inequality of the
inputs or valves is reduced by the
feed-back action from R_. As the
output voltages are equal to the
products of the respective anode
currents and load resistances, {he
self-balancing action occurs on
the voltages as much as on the
currents.

This is, however, true only if
R1 and Rz are identical. If they
are not, the effect of R, may be
to do more harm thau good. R,
always tends to equalise the cur-
rents, but if R1 and Rz are un-
equal, balanced currents will not
give balanced output voltages.

That this is indeed the case can
be seen by supposing that the
input voltages and valves are
identical, but that R1 is less than
R2. Then the current through
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Vi will be greater than that
through V2, but in the absence of
fecd-back from R_ the output
voltage developed by the higher
current across the lower resist-
ance Rr will be less than that de-
veloped by the lower current
across the higher resistance Ra.

Fig. 2. 1t is
important to
match R1 and
R2 when R, is
unshunted.

1 .
e .
l 1 EZ

—1
L

41',——

This is because the currents are
dependent not only on R1 and
Rz, but also on the valve resist-
ances, so that the ratio of the
currents is smaller than Rz2/Rr.
When R, plays its part, the
feed-back reduces the current in
V1 and increases it in Vz, so tend-
ing to equalise the currents. The
decrease of current in Vi, how-
ever, still further reduces the vol-
tage across R1, and the increase of
current in V2 further increases the
voltage across Rz. The effect of
R, in this case, therefore, is to
increase the voltage unbalance.
As compared with the condition
when R is shunted by a large
capacity, the feed-back effect re-
duces unbalance in the output vol-
tages when they are caused by a
lack of identity in either the input
voltages or the valves. It in-
creases the unbalance, however,
when it is caused by inequality of
the load resistances.  When all
elements are unbalanced the feed-
back may either increase or de-
crease the unbalance—depending
on the precise relations involved.
Equation (2) enables the per-
formance to be readily calculated.
As an example assume that the
input voltages and amplification
factors are equal. Let the ampli-
fication factors be 40, Ri=Rz2=

MARCH, 1945

50,000 ohms, R =1,000 ohms,
R, =20,000 ohms; and R,,=
15,000 ohms. Then when R, is
by-passed the unbalance becomes
7-5 per cent., but when there is
no shunt condenser it is only 3
per cent. On the other hand,
using the same values but making
R2 = 40,000 ohms, with the valve
resistances equal at 15,000 ohms,
the unbalance is 17 per cent. with
feed-back from R_ and 15 percent..
without feed-back. ]

It is clear, therefore, that from
the point of view of balance it is
definitely advantageous to omit
the by-pass condenser from R,
but that it then becomes some-
what more important to employ
matched  coupling resistances.
When R, is not by-passed, the
equality of the coupling resist-
ances is much more important
than the matching of the valves or
the balance of the input voltages.
As ordinary resistors have a toler-
ance of + 20 per cent., the pos-
sible unbalance between resistors
nominally alike is as much as 40
per cent. For good balance
nothing worse than 2 per cent.
tolerance resistors should be used,
but it is not necessary that they
should be within 2 per cent. of
their nominal value, merely that
they should be alike within this
tolerance.

It is now necessary to consider
the effects of non-linearity in the
valves. To simplify things as
much as possible, it will be
assumed that the input voltages
are equal and that the valves and
their individual loads are identi-
cal, so that the stage is perfectly
balanced. It will also be assumed
that the valves have square-law
dynamic characteristics, for then
only second harmonic distortion is
introduced in the individual sides.

. The circuit is that of Fig. 2 and

the output transformer referred to
below is, of course, in a subse-
quent stage.

The first thing to notice is that
the fundamental components of
the anode currents, being in phase
with the input voltages. are equal
and opposite in the common HT
lead and in the common cathode
circuit. They cancel completely,
therefore. The second harmonic
components are in phase at these
points, however, and consequently
combine to produce an alternating
voltage across any impedance in
the cathode circuit. They cancel
in the output transformer, where
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the fundamental components add.

If the cathode resistance R, is
adequately by-passed the second
harmonic distortion of the indivi-
dual valves balances in the output
transformer. The stage as a whole
then introduces no distortion.

If R, is not by-passed a voltage
at twice the input frequency is
developed across it and is applied
in the same phase to the grids of
both valves. In effect, therefore,
the grid-cathode voltage of each
valve consists of two voltages—
one of frequency f and the other
of frequency 2f. As the valves
are non-linear sum and difference
frequencies are formed in the out-

put, and they are f and 3f. The-

one at the fundamental combines
with the direct fundamental com-
ponent and so changes its magni-
tude somewhat, but the other ap-
pears in the output as a third har-
monic.

A second harmonic of the second
harmonic component of the grid-
cathode voltage is also formed—
this is a fourth harmonic of the
input. It flows through R, and
so produces a fourth harmonic
component in the grid-cathode
voltage. By sum and difference
this produces 5th and 7th har-
monics.

The net result of R_ is to pro-
duce in the anode currents of both
valves an infinite series of har-
monics of the input frequency.
The even-order harmonics all can-
cel in the output transformer, but
add in R, while the odd-order
harmonics cancel in R, and add
in the output transformer.

Output Distortion

In the ideal push-pull stage the
effect of omitting a by-pass con-

- denser to R, is to produce in the

output a series of odd-order har-
monics where there were none be-
fore. Distortion is, therefore, in-
creased. The important practical
point, of course, is the amount of
the increase. Unfortunately, it is
only possible to calculate this
easily in certain special cases. It
is worth attempting it, however,
for it gives a good indication of
the order of magnitude of the
cffect, and so enables one to make
a good guess at the results in a
practical case in which exact cal-
cuntion is too laborious to be
werth while, :
Equaucua () in the Appendix
gives the third harmcnic distor-
tion ratio for the case when the
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dynamic characteristic of the
valve can be expressed by a quad-
ratic equation. It is strictly ap-
plicable only to the case of a
resistance-coupled stage, for no
account has been te:en of the
coupling of the two anode circuits
by a transformer. The subse-
quent combination of the outputs
in a succeeding stage is considered,
however.

The third harmonic distortion is
expressed in terms of two symbols
« and 8, and it may be as well to
consider their meaning. The
former is merely the ratio of
second harmonic to fundamental
in each valve acting indepen-
dently. If the valve is completely
linear o is zero and there is no dis-
tortion in the stage at all. The
other term, B, is a number, since
A1 has the dimensions of a con-
ductance and is really the effec-
tive value of the mutual conduc-
tance of the valve at the funda-
mental frequency. It forms a kind
of coupling factor in the produc-
tion of third harmonics from the
second. It is zero when the
cathode resistance is zero, or
shunted by a large capacity, and
there is then no third harmonic
production.

Similar expressions to equation
(3) can be determined for the
higher order odd harmonics. Their
percentage is always less than that
of the third, however, so that if
the design is carried out to make
the third negligible, they also are
negligible.

As one example of the magni-
tude of the effect, the case of the
penultimate stage of the Wireless
World Push-Pull Quality Ampli-
fier has been examined. MHL4
valves are used with a cathode re-
sistance of 500 ohms. Over a
range somewhat greater than that
covered by the maximum signal
input it was found that the dyna-
mic characteristic could be repre-
sented almost exactly by the
necessary quadratic equation, the
actual and calculated curves be-
ing indistinguishable on a normal
scale of plotting. The values of
A1 and A2 deduced from the
curves are respectively o.56 and
0.0086. The normal maximum in-
put is 3.5 volts peak per valve, so
that e==0.0051 and 8=o0.72. This
gives the third harmonic ratio as
4.66 x 107°. :

This is quite negligible, and is
likely to be much smaller than
the second harmonic in the out-
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put when the stage is not per-
fectly balanced, as it will not be
in practice. Such lack of balance
will not affect the amount of
third harmonic appreciably be-
cause it depends on the sum of
the individual second harmonics
of the two valves, whereas the
second harmonic in the output
depends on their difference. The
sum is only changed by a small
amount if the two sides of the
amplifier are slightly different,
but the difference changes a lot.

Harmonic Relationship

The value of the term 8 must
lie between o0 and 2. It is easy to
show that even with the maxi-
mum value of 8 the simple equa-
tion (4) is sufficiently accurate for
degrees of second harmonic dis-
tortion up to at least 20 per cent.
(a=0.2). Thus, for 20 per cent.
second harmonic per valve, equa-
tion (3) gives the third harmonic
as 2.24 per cent.. hile equation
(4) makes it 2 per c. In prac-
tice, B is usually less than unity
and it is not customary to allow
the second harmonic per valve to
be anything like 20 per cent. In
nearly all practical cases, there-
fore, the simple equation (4) is
sufficiently accurate.

In all ordinary cases of Class A
push-pull the third harmonic
ratio will not exceed o%/2, and
will usually be less. 10 per cent.
distortion per side is probably as
much as is ever allowed in Class
A; this makes ea=0.1 and the
third harmonic ratio cannot ex-
ceed 0.005, or 0.5 per cent. In
actual fact, it will rarely be more
than one-half of this, because B
will be around unity.

In applying these results it
must not be forgotten that no
allowance has been made for
valves having characteristics only
expressible by a cubic equation.
Such valves introduce third har-
monic  distortion directly and
tetrodes and pentodes are the
most obvious examples. When
used in push-pull, however, the
load impedance is always chosen
so that the direct third harmonic
distortion is a minimum, for the
higher second harmonic distortion
then obtained balances in the
push-pull connection. Push-pull,
in fact, offers little advantage un-
less the distortion per valve is pre-

"dominantly second harmonic. It

is' reasonable to suppose, there-
fore, that the analysis given
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above applies at least approxi-
mately to most normal cases.

It is safe to say that in any
push-pull stage in which the
second harmonic distortion per
side is less than about 5 per cent.,
the odd-order harmonic distortion
introduced by the omisison of a
cathode resistance by-pass con-
denser is negligible. As the omis-
sion of the condenser considerably
improves the balance of the stage
and is also economical, it is good
practice not to use a condenser.

When to Omit Condenser

It is safe to say that a by-pass
condenser need not be used in any
normal Class A stage. In a Class
AB stage which is driven fairly
lightly, so that in reality it is only
just Class AB, it is usually safe
to omit the condenser. The total
distortion may increase slightly,
or what is really the same thing,
the undistorted output may be
slightly less. It will sometimes
be better to make up for this by
increasing the anode voltage and
current slightly, provided that the
valves are not already running
at their limit, than to use a con-
denser.

With true Class AB the distor-
tion per valve is fairly high, and
a by-pass condenser on the
cathode resistance is usually ad-
visable, If Class AB is being
utilised to the limit, however, in
order to obtain the maximum pos-
sible output, then cathode bias
itself is not permissible and the
question of a by-pass condenser
does not arise. This is always
true of Class B; both Class B and
‘““heavy’ Class AB demand a
fixed bias source because there is
a large fluctuating anode current.
Cathode bias is only allowable
when the mean anode current is
substantially independent of the
signal input.

To sum up, in all push-pull
stages but the output it is usually
desirable to use a common
cathode bias resistance without a
by-pass condenser because of the
self - balancing action  then
obtained. Distortion is increased
by a negligible amount. In a
Class A and ‘'light” Class AB
output stages the by-pass con-
denser can also normally be
omitted with advantage. It
should not be omitted, however,
in a true Class AB stage. The
omission of the condenser makes
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it less important to use matched more important to match the
valves, and in the case of a re- coupling resistances than the
sistance-coupled stage it becomes valves.

APPENDIX
The linear condition
(Circuit of Fig. 1).
e ol + Re (24p))) + #°Ry, (4, — p))/4 (1)
Tay #l{Rag + R (2+l12)} + 1Ry, (1) — ma)/4 a
where

py and p, amplification factors of V, and V, respectively,

.R‘l and_ R,, anode A.C. resistances of V, and V, respectxvely,

t" and 1,, alternating anode currents of V, and V respectively,

R, = cathode bias resistance,

n = ratio of primary/secondary turns on transformer,

Ry, = secondary load resistance.

(Circuit of Fig. 2).
E, R, (Bt {RA1+R_+_B(I+#1)}+#1‘1 (1 + uy) (2)
E, R,y 6{Res + R, + R, (1+p5)} + mees R e (1 + )

where

e, and ¢, = input voltages of V, and V, respectively

liyand E, = output voltages of \Wn and V, respectively,

R, and R, = anode circuit load resistances of V, and V, respectively
(each equals the coupling resistance in parallel with the following grid
leak).

Other symbols are the same as for equation (1).
The non-linear condition
The valve dynamic characteristic is assumed to be expressed by
a + a, E; + a, E;?

where 1 direct anode current,
Eg = grid bias.
Inserting [ Ipo + 4
Eg = Epo + ¢

expanding by Taylor’s theorem and extractmg the alternating components

gives,
i = (a + 2a, EDO) eg + agegt
= A e+ Aye?
where { alternatmg anode current,
Epc — operating value of grid bias.
When R, = o, the ratio of second harmonic to fundamental components in
edch va.lve is & = eg Ay/A,

When R, is ﬁmte, the ratio of third harmonic to fundamental in the out-
put of the push-pull stage is

«’f (0.25 + 0.078 2’ + c.041a'ft ... . . ) (

1 — a’8 (0.75 + 0.156 «*A% + 0.068 o a‘ﬁ‘ ) 3)
. 2 5
where B L F 1/2A,R, provided that af< 1
When «f is small equation (3) reduces to

. . y = o4 . . - (4)
If I and ¢ are expressed in mA, Rp must be in k!)
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RAILWAY COMMUNICATIONS

A Frequency - Modulated Carrier - Current System

From the point of view of communications, a moving train is unlike any other mobile station, in that

“*wired wirefess”’ or carrier-current telephony may be considered as a possible alternative to true radio.

In America, where the ** inductive " system here described was developed, strong arguments have been
adduced in favour of non-radiating methods of communication for use on railways.

HE application of telecom-
munications to moving
trains, partly as an aid to

operational efficiency and partly
as a safety measure, has been
closely studied by railway and
communication engineers in
America over a long period of
years, and equipment for the pur-
pose has now reached quite a
high state of development.

It may be of some interest
briefly to examine the minimnum
requirements for a train comnmuni-
cation system, if it is to be a
worth-while aid to the efficient
operation of a railway. First,
telephonic communication to and
from a moving-train over an ade-
quate distance is essential, to-
gether with facilities for inter-
communication between trains on
the same, or adjacent, tracks, but
only over a short distance.
Secondly, the traffic controller
should be able to break into any
conversation in order to pass on
an urgent and important opera-
tional message. Inter-communica-
tion between engine crew and
guard on a train is also required.

Inductive System

No doubt these requirements
could be met in more than one
way, but it must suffice, for the
purpose of this article, to consider
only the solution provided by the
Union Switch and Signal Com-
pany, of Pennsylvania, with
which is associated in this country
the Westinghouse Brake and Sig-
nal Company, Ltd. Described as
the Union Inductive Train Com-
munication System, and based on
the carrier-current or wired wire-
less principle, it is called an in-
ductive system because the path
of the signal from sending to re-
ceiving points includes two or
more inductive links.

This is well illustrated in the
accompanying schematic drawing
showing the mechanism of trans-
mitting a signal from a guard’s

van to a locomotive, the location
of the various inductive links be-
ing easily recognised. The guard’s
van may be part of the same train
or it may be part of an entirely
different train; the principle of
operation is the same. Likewise
a traffic office could take the place
of either the locomotive or the
guard’s van.

Briefly stated, the carrier cur-
rent output from the transmitter
is induced into that portion of the
railway track over which the
vehicle is passing by means of a
properly matched transmitting
loop. The track rails, vehicle and
adjacent ground form a load cir-
cuit for the loop, and maximum
transference of energy results.
The magnetic fields generated by
the loop and the load circuit
thread any adjacent telegraph or
signalling wires paralleling the
track and induce carrier-frequency
currents in them.

Because the rails are poorly in-
sulated and rail section joints
very imperfectly bonded the sig-
nals induced in them suffer heavy
attenuation, but those induced in
the track-side wires may travel
very considerable distances, since
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will generally be of sufficient in-
tensity to re-induce currents in the
track rails, so enabling communi-
cation to be effected with trains in
the vicinity. It is apparent that
under some conditions very high
receiver sensitivity may be re-
quired, and in order to ensure
satisfactory reception in the most
awkward locations a maximum
sensitivity of 1 microvolt is avail-
able in all receivers.

As signal currents have to be
injected into lines and conductors
which are subject to wide varia-
tions in distributed impedance the
best operation is obtained with
carriers of fairly low frequency.
When FM is used the Union sys-
tem is operated on any frequency
lying between 10 and 250 kc/s, a
typical installation usually pro.
viding for two-channel working
on perhaps 8o and 120 kc/s re-
spectively.  Most of the rolling
stock and possibly all the traffic
control stations would be equipped
for transmission and reception on
both channels, but as a rule the
routine messages and inter-train
communications are confined to
one channel only, the other being
reserved for emergency traffic and

!
|\

W

Schematic diagram showing the mechanism of transmission and reception

by the Union Inductive Train Communication equipment.

The two

vehicles shown may be part of the same train or part of an entirely
different train,

these are usually either telegraph
or telephone lines and conse-
quently are well insulated.

At distances of the order of 100
miles signal currents in the wires

to enable a fairly free channel to
be available for the traffic control-
lers to break in on a conversation
between trains.

Although a

single receiver
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could, uno doubt, be used for

simultaneous reception on two dif-
ferent frequencies when one is for
cmergency use only, the Union
system favours the more straight
forward practice of providing a
separate receiver for each channel.
Thus the equipment for two-
channel working has two inde-
pendent receivers but only one
transmitter, the latter being
capable of rapid adjustment to
whichever channel is required.

Wireless World

is inherently bad, and partly be-
cause this method of modulation
has the least disturbing effect on
varying amplitude signals such as
telephone and telegraph services
along the track. A speech fre-
quency of 6,000 ¢ /s is used ; that
is, a maximum of 3,000 ¢ /s either
side of the nominal carrier fre-
quency. As this enables speech
frequencies of from 200 to 2,750
c/s to be impressed on the carrier
it provides good speech quality.

Transmitters and receivers fol-

A single-channel train communication equipment comprising transmitter,

receiver and power supply units. Interconnection is by means of ptugs and

sockets giving easy replacement of a faulty unit. The container has shock-
absorbing mountings.

The equipment is relay oper-
ated by remote control, thus en-
abling the bulky part of the equip-
ment, comprising receivers, trans-
mitters and power supplies, to be
accommodated in a convenient
out-of-the-way part of the vehicle.
Only the remote control unit with
its telephone hand-set (which emn-
bodies a microphone and press-to-
transmit switch) and a loud-
speaker need be accessible to the
users. The change-over switching
is so arranged that the loudspeaker
is always® connected to the re-
ceiver tuned to the channel not
being used for transmission at the
time. If, for example, the chan-
nel selector switch were set for
operation on 8o kc/s the tele-
phone hand-set would be con-
nected to the 8o-kc /s receiver and
the loudspeaker to the 120-kc/s
set.

Advantages of FM

Frequency modulation is now
used in the Union equipment
partly because it provides a better
signal-to-noise ratio under condi-
tions where electrical interference

low normal radio practice for FM
equipment, but low-impedance
transmitting loop and receiving
coils take the place of the usual
aerial systems. The four principal
units ; namely, transmitter, two
receivers and power supply, are
housed in a stout waterproof con-
tainer hung on shock-absorbing
mountings. Units are readily inter-
changeable with similar items in
other equipments, the design per-
mitting quick release and replace-
ment of any faulty units. Plugs
on the back of each chassis marry
with corresponding sockets on the
container so that when a unit is
pushed into place interconnection
between units is made automatic-
ally. The turn of a lever on the
front of each chassis securely
locks the units in the container.

Power is provided through a
dynamotor from a bank of accu-
mulators in the case of a guard’s
van installation and from the
headlight electric supply in the
case of a locomotive. This is a
standard fitting on American loco-
motives which usually have a 32-
volt DC supply for this purpose.
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The normal working distances
covered by the equipment illus-
trated here is approximately five
miles between trains and up to
120 miles when communicating
with a fixed traffic control. The
longer distances in the latter case
can be accounted for by the
higher carrier power that can be
injected into the line wires from a
fixed station, where either a direct
connection can be made, or, as is
more usual, closer coupling
effected by running some radiat-
ing wires parallel to the track-side
wires for a hundred feet or so.

POST-WAR FREQUENCY
ALLOCATION
Guiding Principles
T a recent discussion meeting of
the Radio Section, Institution
of Llectrical Engineers, fears were
expressed that expediency might
possibly prevent the allocation of
frequencies on a purely rational and
scientific basis. 1f that happened,
it would be more than ever neces-
sary to make the best possible en-
gineering use of channels.

On the guiding principles of alto-
cation, it was agreed that priority
should be given to those services
concerned with safety of life
and with communications involving
mobile stations, particularly ships
and aircraft, for which no system
other than radio is available.
Further, the mobile station should
have a first call on the best fre-
quencies, as it is inherently more
restricted in the equipment and
power that it can use than is the
fixed station. Transoceanic tele-
phony should also rank high, as
there is at present no satisfactory
alternative to radio.

Narrower telegraphy channels,
drastic reduction of bandwidths
generally, closer frequency toler-
ances, better use of directional pro-
perties of transmitting aerials, ana
extended use of the principle of re-
laying over paths subject to favour-
able propagation conditions were all
advocated as making for more efiec-
tive use of radio channels. In con-
nection with relaying, it was urged
that provision of direct services
between all the important centres of
the world was inefficient or imprac-

ticable; the question of an inter-
national relay network was con-
sidered.

Dr. R. L. Smith-Rose, who

opened the discussion, said, in sum-
ming up, that ultimately it might
be necessary to accept the principle
that radio should be restricted to
those services for which a metallic
connection was impracticable.
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“The news is good
lonight Jean. The old
set (s perfect stnce
[ got a Brimar
Valve.”

You can use Brimar Valves with the complete confidence that
you will get peak performance from them. Valves are still in
short supply, but you may be able to get the Brimar Valve

BRIMA
VALVES

STANDARD TELEPHONES AND CABLES LIMITED, FOOTSCRAY, SIDCUP. KENT.
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Clear as a

5

AND HERE IS THE REASON . .

. . the answer has been found in Bullers Low
| Loss Ceramics to the problem of Dielectric Loss
in High Frequency circuits.

Years of Laboratory research and development
have brought these materials to a high degree of
efficiency. To-day they are in constant use for
transmission and reception, and play a vital
part in maintaining communications under all
conditions.

Made in
Three
Principal
Materials

FREQUELEX

An Insulating ma-
terial of Low Di-
electric Loss, for
Coil Formers, Aerial
Insulators, Valve
Holders, etc.

PERMALEX

A High Permittivity
Material. For the
construction of
Condensers of the
smallest possible
dimensions.

TEMPLEX

A Condenser material of
medium permittivity. For the

BULLERS, LTD. construction of Condensers
| THE HALL, having a constant capacity at
OATLANDS DRIVE, all temperatures.
WEYBRIDGE, SURREY

'be e ) Telephone :
esign  of electroniocs .
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The many years of experience
(o} during which Parmeko Ltd. ’ —
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‘Q\) (4] nise and control any possible
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SUNSPOT MINIMUM

Has It Already Passed ?

N Wireless World for Feb-

ruary, 1944, was an article en-

titled ‘‘ 1944: Sunspot Mini-
mum Year,”” in which were
discussed some of the solar
phenomena which occur at the
end of one solar cycle and the be-
ginning of the next. It was
pointed out that, though it was
impossible to say with any cer-
tainty when the minimum of the
current solar cycle would be
reached there were definite indi-
cations that it was fast approach-
ing, and that it might occur dur-
ing 1944. In the July issue was a
report of the indications put for-
ward by Dr. A. H. Shapley, who,
using formule derived by Brun-
ner, found that the minimum of
the cycle inight occur in 1944.9
(using the decimal date system).
He was careful to add that this
date should be regarded rather as
an indication than as a definite
prediction.

As 1944 is now well past it may
be interesting to see what varia-
tions in solar activity did take
place during that year. But it
should first of all be stated that,
because the solar activity fluc-
tuates widely from day to day, it
is impossible to know that the
minimum has actually been
reached until some time after that
event. The solar activity—as evi-
denced by the size and frequency
of appearance of the sunspots, and
in other ways—may temporarily
increase, only to decrease again to
a new low level. Nevertheless the
solar happenings of recent months
do indicate that the minimum is
possibly already past, and that
the sun’s activity has begun its
rise towards the next solar maxi-
mum, which may occur in four or
five years’ time.

Effects on Radio

Before going into any details
about the solar activity it may—
at the risk of being repetitive-—be
as well to reconsider the connec-
tion between it and the science of
radio communication.  Why
should the radio man be at all in-
terested in these solar pheno-
mena’

T. W. BENNINGTON

Well, it is because of the fact
that the short radio waves are de-
pendent for their propagation
over long distances upon the state
of the ionosphere, and that the
ionosphere is produced—at least
largely if not entirely—by the
ultra-violet light radiated by the
sun. The degree of ionisation of
the gases of the ionosphere there-
fore changes with the variation of
solar activity, reaching high levels
at the maximum’of the solar cycle
and low values at the minimum.
When the ionisation is high then
higher frequencies (shorter waves)
must be used for a given distance
for good propagation by the iono-
sphere, and when low ionisation
prevails the lower frequencies
(longer waves) must be used.
Consequently, as the solar activ-
ity increases again we may expect
to have to make more use of
higher short - wave frequencies
than for the past few years, per-
haps to bring into use high fre-
quencies not hitherto used and to
discard some of the lower ones.

To return to the recent varia
tions in solar activity. The sun-
spot activity is measured and
recorded by means of a system of
‘“relative  sunspot numbers,”’
which takes into account the num-
ber of sunspot groups and also the
number of individual spots ob-
served at different observatories.
This ‘‘relative number’’ may
thus be regarded as a measure of
solar activity as evidenced by the
sunspots. The Table gives the
yearly means of this number for
each year since 1937, the year of
the last solar maximum. It is
seen that the activity has de-
creased year by year from then,

Yearly Means of Relative
Sunspot Numbers.

Year Sunspot Number
1937 114.4
1938 109.6
1939 88.8
1040 67.8
1941 47-5
1942 30.6
1943 16.3

so that the mean for 1943 was at
the low value of 16.3. Although
the yearly mean for 1944 is not
yet available it was probably
about 10.0. The yearly mean for
1933—when the previous mini-
mum occurred—was 5.7.

Lowest Level ?

During the first few months of
1944—judging from the monthly
means of the sunspot numbers so
far available—the solar activity
dropped to even lower levels than
had occurred towards the end of
1943; indeed, during February
and April there were practically
no sunspots observable. But in
August there was a considerable
increase, and up to the end of
December this increase had been
fairly consistently maintained. So
that as far as the period 1943-44
is concerned there was a minimum
in the activity at about 1944.5.
Was this the actual minimum of
the sumspot cycle, or may the
activity fall to a new low level?
That is a question which only
time can answer, but it may at
least be said that there is a dis-
tinct probability that the mini-
mum is indeed already past, and
we are definitely on the way to-
wards a new maximum.

During December there ap-
peared a major group of sunspots

the first large group to be ob-
served for many months—and this
crossed the sun’s central meridian
on December 14.3. It was in solar
latitude 22 deg. South, and this
fact indicates that it might
properly be considered as belong-
ing to the new cycle. For towards
the end of a cycle the spots be-
longing to the old cycle appear in
low latitudes—around 8 deg.—but
there also begin to appear sun
spots in high latitudes (20 deg.
40 deg.), and these are considered
to belong to the new cycle. These
high-latitude spots have been ap-
pearing for the past eighteen
months, and with increasing fre-
quency during that period.

As was explained in the Wire-
less Wovrld article first referred to,
the magnetic field of the sunspots
undergoes a reversal of polarity at
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the end of a cycle, and the Mount
Wilson Observatory has observed
this reversal of polarity to be
occurring in the case of the high-
latitude spots for some time past.
There are thus the three facts (a)
the reversal in magnetic polarity
of certain sunspots which has been
observed for some time, (b) the
observation with increasing fre
quency for the past eighteen
months of high-latitude sunspots,
(c) the increase in sunspot activ-
ity which commenced last August,
which would seem to indicate that
the solar activity has now started
a general increase towards the
maximum.

lonosphere Disturbances

Incidentally readers of Wire-
less World will no doubt remem-
ber that the sunspots, besides pro-
ducing a rise in the ionisation of
the upper atmosphere such as
gives rise to good propagation of
short waves, sometimes also ap-
pear to be responsible for tem-
porary ionosphere disturbances,
radio fade-outs and magnetic
storms. They will therefore be
interested to know that, follow-
ing the passage across the sun’s
central meridian of the large sun-
spot group on December 14.3,
there was a considerable disturb-
ance in the earth’s magnetic field
on December 16th-17th. A num-
ber of sudden radio fade-outsalso
occurred, and then ionosphere
conditions were very ‘‘stormy’’
from December 16th-20th.

SENSITIVE

POWER
RELAYS
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FREQUENCY CONTROL IN
RADIO HEATING

LTHOUGH frequency control
may be uneconomical in
low-powered radio heating

units it offers many advantages
in larger installations. The hot
and steamy atmosphere of a
moulding shop is not the best
environment for RF generators,
and there is much to be said for
the use of a separate RF ‘' power
house ’’ with connection by trans-
mission lines to operating heads
adjacent to each press. Altera-
tions in the layout of the press
shop are more easily carried out
with this arrangement, and the
possibility of damage is limited
to a comparatively small unit.

The successful utilisation of

long transmission lines is de-
pendent on correct termination,
and this is facilitated if tihe
““work circuit”’ is tuned to the
generator frequency. An auto-
matic device for compensating
for capacity variation due to
changes in dielectric constant of
the material during heating has
been described recently* by R. W,
Gilbert, and the circuit is shown
in the figure. One of the parallel
plates between which the preform
is placed is movable, and the
distance of separation is adjusted
by a reversible electric motor

* Electronics, December, 1944.
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Essential circuit of frequency control mechanism for radio heating.

controlled by a relay in the out-
put circuit of a phase-sensitive
valve bridge. The input to the
bridge is obtained through a
separate transmission line to in-
clude phase shifts through the
power transmission line caused
by detuning of the work circuit.
The phase deviation is in oppo-
site directions on each side of
resonance, and the polarity of the
DC output—normally balanced to
zero—also depends on whether
the load is effectively inductive
of capacitive. Not only does
the plate separation adjust itself
to allow for a rise in dielectric
constant in the work during Heat-
ing, but it also compensates for
initial differences in the pre-
forms.

In practice the movement of
the top plate during the hcating
cycle is found to be about one-
tenth of the preform thickness,
and a plate speed of two to four
inches per minute has been found
satisfactory for thicknesses up to
four inches. If the air space does
not exceed one-fifth of the pre-
form thickness,  uneven heating
due to fringing of the field is not
excessive. Danger of flash-over
in the generator due to mismatch-
ing while the initial adjustment
of the work circuit is taking place
must be guarded against by using
tank circuit condensers with a
factor of safety above normal.
Risk of damage through starting
up without a preform between
the plates is lessened by limit
switches on the plate traverse;
the driving mechanism js also pro-
vided with a disengaging gear
which operates if the plate makes
contact with the preform.

To ensure that the generator is
always fully loaded the presses
are operated in rotation, and an
interlocked contact system en-
sures that only one operating
head at a time is connected to
the generator.

If the proposed allocation of
frequency bands for radio heat-
ing materialises, the ability to
operate on-a fixed frequency
would in many cases save the cost
of screening and its attendant
working restrictions,
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TEACHING MATHEMATICS

Plea for Improved Methods

HE report on the above sub-
ject recently issued by a
combined committee of
members of the Institute of
Physics and the Mathematical
Association provides very inter-
esting reading. Coming from such
a body of experts, it deserves the
serious attention of practical men.

There are; in the report, some
statements with which many will
immediately disagree. In the first
line we read, ‘‘Some knowledge
of mathematics is essential to
every experimental physicist.”’
And later, ““A student whose
mathematical ceiling is really un-
duly low would probably be well
advised to transfer his interest to
some other branch of science.”’

Now Faraday had no mathe-
matical knowledge. We may read
through the whole of his “‘ Ex-
perimental Researches’’ without
finding a single mathematical
symbol. And how much would
we miss to-day if Sir Humphrey
Davy had advised him to transfer
his interest from physics to some
other science. We might still be
without electricity for light, heat
and power.

Let us not, however, rush to the
other extreme and imagine mathe-
matics a hindrance, as many may
do after reading the report of
Prof. Howe’s I.LE.E. speech in
Wireless World for July, 1944.
Prof. Howe told his audience that
‘“the most outstanding achieve-
ments in the early days of wire-
less telegraphy were accomplished
in  spite of principles and
theory.’’*

The most outstanding achieve-
ment in wireless telegraphy was
undoubtedly Hertz's discovery of
electromagnetic waves which had
been predicted some twenty years
previously by Maxwell on purely
mathematical grounds. Convinced
of the soundness of Maxwell's
theory Hertz deliberately set out
to produce and detect these waves.

Discoveries in science are not
made by haphazard experimenta-
tion but by looking for something.

* 1t should perhaps be noted that this state-

ment, without context or explanation of the

circumstances in which it was made, may give a

misleading impreﬁ;ion of Prof. Howe's real views
D.]

on the matter.

By J. J. DURACK,
M.A., F.Inst.P.

I'heory provides the road along
which the experimenter may
travel and the greater his mathe-
matical attainments the swifter
his progress will be. Faraday’s
genius built up a geometric pic-
ture of lines of force which served
him as a working theory. This
picture, in mathematical dress,
forms the basis of Maxwell's
theory of electricity and mag-
netism.

The distrust of mathematics
among practical men is fairly
widespread. From time to time
we are treated to tales of mathe-
matical “‘errors’’ like the story
of Tait and the golf drive. The
errors, however, are not in the
mathematics but in their mis-
application. An erroneous as-
sumption will, in the long run,
lead to a false conclusion though
the intermediate steps be per-
fectly correct.

In addition to mistrust we find
amongst practicians a fear, or
hatred brought on by fear, of
mathematics, however simple. I
know, from personal experience,
that this fear can sometimes be
dispelled and interest stimulated
by taking quite a complicated
formula and explaining each term
in simple language. A neat ap-
proach on these lines was taken by
Martin Johnson with Maxwell’s
electromagnetic  equations in
Wireless World, Feb.-July, 1943.

In the Committec’s report it is
rightly stressed that theory and
practice should go hand in hand,
but little is said of the manner of
conducting classes. The present
system of the university lecturer
is an hour’s address to a large
class, after which he collects his
papers and departs. More than
half the students gain little or
nothing from such lectures.
Classes should be limited to a
dozen students, the last quarter-
hour devoted to question and
answer and the students given one
or two problems to work out for
themselves, the lecturer's solu-
tions being given at the beginning

of the next lecture. In the words
of the late Lord Rayleigh, prob-
lems, problems and still more
problems, form the royal road for
mathematical progress.

The minimum course set out in
the report is:—

Algebra. Permutations and
combinations, the binomial
thecorem.

Plane trigonometry. Solution
of triangles.

Geometry. Cartesians in two
dimensions, conic sections.

Calculus. Differentiation and
integration of simple algebraic
and trigonometric functions.

Mechanics.  Statics, dyna-
miics, hydrostatics, composition
of vectors. Newton’s laws, units
and dimensions.

Formidable as this syllabus
may appear to the practical man
there are, I think, for the radio-
clectrician three important sub-
jects missing. The limitation of
geometry to two dimensions is
decidedly harmful. We learn to
think in two dimensions and most
of our problems are three-dimen-
sional. I once gave the following
puzzle to a senior wrangler.
‘“ Make four equilateral triangles
with six matches which must not
be broken.’”” At the end of half
an hour he told me it could not be
done. A working carpenter did it
in five minutes. The wrangler’s
mind worked on the flat, the car-
penter’s in space.

Solid geometry should, I hold,
go apace with plane geometry and
the simplest and most natural
method of treating solid geometry
is with vector algebra, not car-
tesians. This course might pos-
sibly be replaced by one of prac-
tical carpentry or mechanics.

The second subject I would add
is logarithms.  There are occa-
sions when our slide rule is not
sufficiently accurate.

Logarithms also serve as an in-
troduction to my third subject—
imaginaries, invaluable in the
treatment of alternating current.
With a foundation of elementary
logarithmic  theory  sufficient
knowledge of imaginaries for prac-
tical purposes can be acquired in
a few hours.
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RADIO DATA CHARTS—18

Transmission and Phase Shift

HE simple and familiar RC

coupling is shown in Fig. 1.

Let the output voltage of

the first valve be E, and the

voltage across thie resistance R
be e. Then:

e R R? + JRX (1)
E R—jX R} X
Where X 1/2afC the re-

actance of the condenser at the
frequency, f, in which we are

interested.  Taking the modulus
of (1), we find

e I

El " U+ (1/znfRC)2

and this we may call the trans-
mission factor. Thus if at any
frequency the transmission factor
is 0.9, then ¢ — o.9E. We may
also be interested in the phase
change through the coupling, and
we can write this down at once
from (r). It is

I
— -1

¢=tan ke - 0)
Thus we see that both the
transmission factor and the phase
shift depend only on 2#fRC, so
that an abac which multiplies
S R, and C together can have
scales graduated in terms of
transmission factor and phase shift.
This has been done, and the result
is presented here. It has been
left to the user to multiply R and
C together. Given the value of
RC, it is only necessary to join
the corresponding point on the
RC scale to the frequency required,
and the transmission factor and
phase shift are given simultane-
ously at the point where the ruler
cuts the right-hand scales.

The uses of the chart will be
obvious to anyone engaged in
the design of audio amplifiers,
but it may nevertheless be useful
to remark a few of the more
obvious uses. Besides the usual
application to the design of audio
amplifier couplings, the chart can
be used for calculating bass cut
in tone controls which are of this
type. It is sometimes desirable—
especially in high power public
address systems—to limit the bass
response of the amplifier to avoid
overloading the speaker(s). If

of

By J. McG. SOWERBY,
B.A., Grad-l.E.E.
(By permission of the Ministry of Suppiy)

the required diminution in
response at some frequency is
fixed, the chart can be used to find
the corresponding RC value. If
this response is required to be
variable, either R or C may be
varied and the chart will perform
the required calculations from
which several response curves
corresponding to different settings
of the control can be laid off in a
few minutes. The chart may also
be of assistance in determining
suitable constants for loudspeaker
dividing networks of the simplest
possible RC type, though the more
complicated networks covered by
Chart No. 10 in this series would
give a better performance. In
designing amplifiers for electro-
medical and CRT recording work,

L

Fig. 1. Essential elements of a
resistance-capacity coupling.

a very low frequency response
(down to 1 or 2 ¢/s) is sometimes
required, and the frequency scale
of the chart is consequently
extended to cover these require-
ments.

The phase-shift scale will, it is
hoped, be useful to those con-
cerned with negative feedback
amplifiers.  Nyquist’s!  criterion
of stability in a feedback amplifier
demands? that the loop gain of
an amplifier (i.e. input, through
amplifier, through feedback net-
work, and back to input) shall be

RC Couplings

less than one when the fed-back
signal is in phase with the input
signal. This demand may not be
met at some low, or some high
frequency ; and if it is not, then
oscillation or other instability
will result. At the low frequency
end, most of the phase shift is
usually contributed by the coup-
lings, and it is hoped that the
information given by the chart will
save time in calculations concern-
ing possible instability in such
amplifiers. The chart may also
be of use when frequency selective
negative feedback lines are used.

Example 1.-—A three-stage
high-gain amplifier for oscillo-
graphic work (gain 100,000 times
at 1,000 c/s) has two couplings
whose RC value (or time constant)
is o0.025, consisting of o.1 uF
condensers and 0.25 megohm
grid leaks. What is the gain and
phase shift at 30 ¢/s ?

Join o.025 on the RC scale to
30 c¢/s. The ruler cuts the trans-
mission factor scale at 0.979, and
the phase shift scale at rr1.95°.
Hence the amplifier gain at 30 c¢/s
will be 0.979 X 0.979 X 100,000
95,800 (4 per cent. low) and to all
intents and purposes the phase
shift will be 24°.

Example 2.—A fcedback
amplifier is required to have a
phase shift not greater than 5°
per stage at 50 c/s. What is the
necessary RC value, assuming that
all the phase shift takes place in
the couplings ?

Join 5° on the phase shift
scale to 50 c¢/s and the ruler
cuts the RC scale at 0.0364 which
is the required minimum value.
Condensers of 0.075 uI’ and grid
leaks of 0.5 megohm might well
be suitable for the couplings.

tH. Nyquist. ** Regeneration Theory.'
B.S.T. Journ. 11, p. 126.  (1932.)

INyquist's criterion of stability is correctly
stated : ** Plot plus and minus the imaginary
part of the fed-back vector against the real part
for all frequencies from zero to infinity, with the
feedback line open-circuited at the input, and
for an iuput of (1 4 j0). If the resultant curve
does not enclose the point (1 + §0) the amplifier
is stable,” The simplified version given in the
text above is correct in most practical cases.
1t does not, however cover the case (for example)
of the *“nyquist” or * conditional ” amplifier
in which a reduction of gain leads to instability.
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Horrors of Peace

HE British Interplanetary

Society has always commanded
my greatest respect because its
work, like my own, lies so far ahbove
the heads of ordinary men. It is
hardly to be expected, however,
that the members of the Society
would have available to them the
same sources of under-the-counter
information as myself and I do not
think that they can be aware of the
advanced stage which has been
reached for the post-war commercial
exploitation of the radio potentiali-
ties of V2, to certain aspects of
which Arthur C. Clarke, a member
of the Society, draws our attention
in a létter published in the Feb-
ruary issue of Wireless World.

Mr. Clarke tells us that by
greatly increasing the speed of Vz,
we could have, circling round the
earth for ever, an artificial satellite.
After suggesting that this "‘will be
accomplished within a decade or so,
he goes on to state that in perhaps
half a century we shall be able to
have in the sky three V2 contrap-
tions which would, relative to the
IZarth, be securely anchored in one
position, and that these could be
used as microwave relay stations to
provide television and sound cover-
age for the whole of the Earth's
surface.

l"‘ SCOTLAND

YARD

“ Under~the-counter information.”’

This information is, as far as it
goes, thoroughly sound and reliable,
but what Mr. Clarke does not tell
us in his letter is that certain busi-
ness interests which in pre-war days
used to give, from well-known con-

By
FREE

GRID
®

Cimex Radionis.

tinental stations, indelicate details
of our internal anatomy in order to
warn us of the awful fate awaiting
us if we did not purchase their
wretched pills and potions, are pre-
paring to take the field on a far
grander scale. They are, in fact,
planning to launch into the firma-
ment a veritable flock of these
devilish devices, each completely
equipped with transmitter and an
almost endless supply of recorded
programmes and advertising propa-
ganda, the latter being made pos-
sible by the enormous strides made
in microfilm technique.

The danger is a very real one,
since once these things are in the air
they would stay there for ever, the
only limitations of their life being
ordinary wear and tear of the mov-
ing mechanical parts of the repro-
ducing apparatus; this, of course,
can be reduced to a negligible
amount by modern technique. All
needed electrical power can, as Mr.
Clarke rightly points out, be derived
indirectly from solar energy.

Freud Had a Word
For It

WE frequently hear it said that
no matter how great and
famous or how erudite and learned
a man is, he will always be found to
possess human weaknesses like our-
selves. If the history books are to
be believed, even Judge Jefireys,
who earned undying fame at what
the B.B.C. would no doubt call the
Sanguinary Assize, had a tender
spot in his heart for cats; so much
so that on one occasion when he
had sentenced a man to be hanged,
drawn and quartered, he mercifully
changed the quartering part of the
sentence to halving on hearing that
the prisoner was a fellow feliphile.

In spite of all this I cannot say
that I had ever experienced any per-
sonal proof of this human trait in
the lives of the great until fairly

Bl > S ‘W/m@
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recently when I went by invitation
to the works of one of the few wire-
less companies (maybe the only
company) which can claim to have
been actively engaged in business
during the reign of Queen Victoria.
Actually, T believe, they fitted the
Royal yacht with a wireless installa-
tion in 1898. Of course, in those
far-off days wireless was merely a
matter of telegraphy, and it was not,
therefore, one of the B.B.C.’s pro-
grammes which drew the famous
‘' We are not amused '’ from the lips
of the Queen.

As I passed through the famous
portals and tripped clumsily over a
discarded ‘‘ maggie’’ in the vesti-
bule, nostalgic memories of the
‘“naughty ’nineties "’ came back to
my mind. When I was ushered into
the presence of the great by an
attendant fairy who took my card,
I half expected to hear the irritating
tapping of the decoherer and to see
long-forgotten faces in the room
into which I was shewn. I had, at
any rate, expected to be confronted
by grave and reverend seigneurs
bending with unhuman seriousness
and cold and calculating scientific
mien over the modern counter-
parts of the 10-inch coil and coherer.

As I entered the room my expec-
tations were, with one exception
realised. The grave and reverend
seigneurs were certainly there, and
they were, in truth, bending with all
seriousness over an object on the
table which I at once took to be the
dernier cri in the world of wireless
wizardry. 1 was astounded, there-
fore, when I saw the object to which
one of them was just putting the
finishing touches. 1 promptly asked
and recéived permission to photo-
graph it and reproduce the result
here for your benefit. I can only
suppose that it is one more piece of
evidence of that peculiar trait in the
character of the great and learned
to which I have already referred.
Freud would, no doubt, have a
word for it; so have I, but the
Editor won’t let me use it.
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“IT CAN NOW BE
REVEALED . . ."

Some Achievements of the British Radio Industry

Thanks to a relaxation of censorship rules, it Is now possible to
write more freely on some of the outstanding contributions of

wireless during the war.

Although the full story cannot yet be told,

we are, for example, able to publish articles on the principles and

origins of radiolocation.

Last month, at the inaugural luncheon of

the Radio Industry Council, F. B. Duncan, the chairman, referred to

a number of topics that have hitherto been banned,

Relevant

extracts from Mr. Duncan’s speech are printed below.

IN actual use in the war, the

story of the results we [the
British radio industry] helped to
make possible begins with the
- Battle of Britain. Radiolocation
gear enabled men on the ground
to detect and plot the course of
enemy aircraft from miles away.
The enemy suddenly realised that
the British Nation was one scien-
tific jump ahead of him.

From this first result our scien-
tists, designers and technicians
have strained every nerve to in-
vent and perfect new gear. Every
anti-aircraft gun-site and every
searchlight in this country was
equipped with special type radio-
location which reduced the human
error in sighting. New findings
enables British naval vessels to
be the first in which dead-accurate
gun-laying was assisted by radio
beam. In 1941 an Italian fleet off
Matapan was blasted from the sea
by the guns of British cruisers and
destroyers aided by radiolocation
in pitch darkness. Last year the
Scharnhorst, the proud boast of
Germany, was sunk at an incred-
ible range of many miles by
battleship gun-fire dead on the
target, with the help of still more
advanced radiolocation gear.

By the second year of war night
fighters were led by a ground con-
trol to enemy aircraft. The de-
struction of the night bomber was
made possible largely due to this
and the uncanny searchlight accu-
racy. As our attacks grew by
further development bomber air-
craft were directed unerringly to
their targets,

D-Day saw the most pregnant
development of all when new and
special types of radiolocation en-
abled our airborne and parachute
troops to be accurately concen-

trated by radio on minute landing
areas in darkness. No other
means could have kept in contact
and prevented the dispersal of
forces so large as those involved.

To-day, pin-point aerial bom-
bardment is assured by the re-
cently disclosed- ‘‘black box "’
which gives the bomber pilot an
ever-changing picture of the
earthly scene below him, so that
neither darkness, nor cloud, nor
fog obscures the target from him.

Probably the best single contri-
bution from British engineers will
ultimately prove to be an item to
which we cannot now give a
name. It is a vacuum device,
something infinitely more than a
valve, of such delicacy and com-
plexity that only the most skilful
hands can make it. This is the
heart of many of the most ad-
vanced types of radiolocation
gear, permitting effective opera-
tion on very high frequencies.

After the war it will be directly
applied to automatic and infallible
anti-collision devices, which will
ensure the safety of ships and air-
craft all over the world’'s traffic
routes.

I could continue to tell you of
the many applications of radio
gear to tanks, ships, aircraft,
which amount to stupendous
totals, some of which are clearly
indicated in the recently published
White Paper, but it would still be
impossible for me to give you a
proper picture of the complicated
technical and engineering work
that has been done in our valve,
component and equipment fac-
tories, but when it is fully told it
will stand as a lasting monument
to the British radio industry . . .
its technicians, and its work-
people. . . .
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GALPINS

\T—ELECTRICAL STORES—
“ FAIRVIEW,”
'| LONDON ROAD, WROTHAM,
KENT.

l TERMS]: Cash with order. No 0.0.D.
. Al prices include carriage or postage.

ELECTRIC LIGHT CHECK METERS, first-class
condition, electrically guaranteed, for A.C. mains,
200/250 volts 50 cy. I phase § amp. load, 11/= each.

S8OLDID BRASS LAMPS (wing type), one-hole
mounting, fitted double contact, S.B.C. holder,
and 12 volt 16 watt bulb. 4/-.

TUNGSTEN CONTACTS, Jin. dia., a pair mounted
on spring blades, also two high quality pure
silver contacts, Jyin. dia., also on spring blades,
fit for heavy duty, new and unused. There is
enough base to remove for other work. Set of
four contacts, &/-.

ROTARY CONVERTER, input 40 volts D.C.
output 75v., 75 m/A, A.C., also would make good
50v. motor or would generate, #£2.

AUTO TRANSFORMERS. Step
tapped 0-110-200-220-240; 1,000 watts,

up or down
28,

POWER TRANSFORMER, 4kW, double wound,
400 volts and 220 volts to 110 volts, 50 cycle,
single phase. Price £20.

AUTO TRANSFORMER, step up or step down
500 watts, tapped 0-110-200-220-240 volts.
£3 10s.

{ WATT WIRE END RESISTANCES, new and
unused, price per doz., §/=, our assortment.

MOVING COIL AMPMETER by famous maker,
2in. dia., flush mounting, reading 0-10 amps.,
F.S.D., 20 M/A, price 27/6.

AMPLIFIER COMPONENTS from dismantled
American 10 and 20 watt amplifiers, all metal
cases and compound filled.

INPUT TRANSFORMERS, ratio 12 to 1, centre
tapped, price 15/-.

P.P. OUTPUT TRANSFORMER, ratio 6.2 to 1,
centre tapped, price 10/=.

POWER TRANSFORMER, pri. 95/100 v., sec.
260-0-260 at 80 M/A, also 5 v. at 3A, price 12/6.

METAL RECTIFIERS, size 14 x 3}.x 3%in., output
50v., 1 amp., 35/-; another 54X 2in., output
| T00v.-250 M/A, 17/6 ; another 200v.-50 M/A, 10/~

CABINET LOUDSPEAKER, for extension only,
5 watt output, 8in. dia. cone, high quality, size
of cabinet 16 x 14 X 8¢in. x ¢ thick, cabinet slightly
marked at top, price £3.

SMALL M.L. ROTARY CONVERTER, in cast alli.
cas:, size 14 x4} X4}in.,, permahent magnet
fields, converters need attention, not guaranteed,

=

POWER TRANSFORMER, suitable for arc
welding, input 230v., 50 cycle, 1 PH, output
50 volts at 200 amps., price £17 ; ditto, output
150 amps, £15 ; ditto, output 100 amps, £12.

METAL RECTIFIER, output 6v.-1 amp., 12/6 ;
ditto, output 500v.-120 m/A, 30/- ; ditto, output
| 200v.-100 M/A, 17/6.

TRANSFORMER for rewinding only, approx.
2kW, weight complete with clamps, 45 Ibs.,
price 30/-.

BLOCK CONDENSERS, 4 MF, 300v., AC working,
6/-.

MOVING COIL AND M.I. METERS.
| FOR FULL DETAILS OF ABOVE AND OTHER
GOODS, SEND FOR LIST, 2{d.
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COMMONWEALTH
» BROADCASTING

MANY problems on both the

technical and the programme
side of Commonwealth broadcasting
can best be solved by round-table
discussion, and when the European
war ends the character of the broad-
casting interchanges between coun-
tries of the British Commonwealth
will entirely change. It is to dis-
cuss these common problems and to
explore the field of post-war co-
operation that representatives of the
Dominion broadcasting organisations
are now meeting in London. The
delegates will also exchange informa-
tion, experience and ideas on many
professional matters such as techni-
cal developments, programme tech
nique, controversial broadcasting
and school broadcasting.

During the Conference, which
began on February 15th and closes
on March gth, the delegates will
visit many B.B.C. establishments
throughout the country.

Among those attending the Con-
ference are: Howard B. Chase,
chairman, and E. L. Bushnell, Cana-
dian  Broadcasting  Corporation;
Col. C. J. A. Moses, general mana-
ger, Australian Broadcasting Com-
mission; Prof. ]J. Shelley, director,
and R. Smith, chief engineer,
New Zealand National Broadcasting
Service ; Major R. S. Caprara, direc-
tor, South African Broadcasting
Corporation; N. Filmer, branch
manager, and H. Collett, divisional
engineer, Transvaal Division of
S.A.B.C.; Prof. A. S. Bokhari,
director general, C. W. Goyder,
chief engineer, and $. Gopalan,
development and planning officer,
All-India Radio.

“NO NATIONAL BOUNDARIES "
HE chief of the Telecommunica-
tions Division of the U.S.
Department of State, Francis Colt
de Wolf, addressing the 33rd annual
meeting of the American Institute
ot Radio Engineers, stated that for
the past two years they had been
working on plans for post-war tele-
communications. He said that in
formulating their plans they had in
min<t a modernisation of the exist-
ing international telecommunication
badies, bringing them more in line
with the necessities of present-day
radio, particularly in the field of
radio interference and radio regula-
tion.

He' stressed the need for de-
ciding whether they were ‘‘pre-
pared to surrender a certain modicum
of sovereignty to insure a more
efficient control of radio, for radio
knows no national boundaries.”’

Mr. de Wolf announced that the
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third Inter-American Radio Con-
ference would be held in Rio de
Janeiro in June.

APPOINTMENTS BUREAU
AS a result of meetings between

representatives of the Institu-
tions of Civil, Mechanical and Elec-
trical Engineers, it has been decided
to form a Professional lingineers’
Appointments Bureau. The com-
plementary objects of the Bureau
are to provide employers with a
source from which they can obtain
the services of qualified civil, me-
chanical and electrical engineers and
to afford membpers of the three in-
stitutions a means of introduction
to prospective employers.

The Bureau will be administered
by a Board consisting of the presi-
dent, secretary and three members
of each of the institutions. It will
not be run for profit, and will be
operated apart from the three in-
stitutions.

It is anticipated that the Bureau
will ultimately become self-support-
ing, but an appeal has been made
for donations to start a fund to
carry it through the formative years.

FARADAY MEDALLIST. Dr. C.
C. Paterson, O.B.E., F.R.S., has
been awarded the Faraday Medal by
the Institution of Electrical En-
gineers for conspicuous services
rendered by him in the advancement
of electrical science, particularly in
the field of electrical research. Dr.
Paterson, who has been director of
the G.E.C. Research Laboratories
since its inception, is a past presi-
dent of the L.LE.E., and was elected
a Fellow of the Royal Society in
1942.
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RADIO OFFICERS

FOLLOWING the recent question

in the House of Commons on
the surplus of marine radio officers,
enquiry was made of the Radio
Officers’ Union regarding the present
situation. It was learned that there
are enough men in the Merchant
Navy Reserve Pool to meet present
requirements, and, moreover, that
the intake of radio officers without
previous seafaring experience has
practically ceased.

In reply to the question in the
House, the Postmaster-General
stated that the wireless telegraphy
schools were advised last June that
the present situation was foreseen.
He also pointed out that the grant-
ing of the P.M.G.’s certificate
carries no guarantee of employment.

CANADIAN SHORT WAVES

URTHER details are now avail-
able of the test transmissions
from Canada’s new short-wave

station at Sackville, New Bruns-
wick. Transmissions on 15.22 and

17.82 Mc/s are radiated on week-
days from 1045-1315 and on Sun-
days from 1130-1715 GMT.

Reception reports are still re-
quired and should be sent to A. E.
Powley (not Porter as stated last
month), Canadian Broadcasting
Corporation, 32, Great Castle
Street, London, W.1.

The official opening date of the
station has been postponed until
March 1oth.

ATHENS RADIO
ITH the reopening of the
Athens wireless telegraph
station on January 29th for Press
traffic, another chapter in the short
history of this station opens.

Cable and Wireless established
direct wireless communication be-
tween l.ondon and Athens in 1940.
Short-wave listeners will remember
that soon after the Athens station
was opened it was adapted for tele-
phony and used for a short period
each evening to transmit news bul-
letins in foreign languages. KFrom
the occupation of Greece in April,
1941, until its liberation from the
German Forces in October last vear
the station was closed.

During the internal strife in De
cember the station, which is at
I’allini, some eight miles from the
capital, was cut off from Athens
except for an underground cable.
The power supply was cut, but the
transmitter was operated from an
vmergency source, and supplies
were dropped to the besieged staff
and garrison by parachute.

On December 3oth the E.L.A.S.
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attacked the station and simultane-
ously cut the underground cable
Although under fire and with one
of the engineers wounded, one
transmitter was maintained so that
a message could be sent to the
Athens H.Q. via London giving
news of the attack. The staff was
later ordered to immobilise the
station and prepare to leave. In
an hour thousands of pounds’ worth
of valves was destroyed.

The station was occupied by
E.LL.A.S. for only eight days.

SUBSCRIPTION TELEVISION

THE possibilities of iutroducing a
subscription television service is
discussed by the president of the
Scophony Corporation of America.

The Scophony programme would
be confined to subscribers by a
system of scrambling.

Subscribers would receive a cellu-
loid or paper ‘‘ pattern’’ which
would be inserted in the un-
scrambling device. The ** pattern’’
transmitted by Scophony stations
would be changed periodically.

U.S. WAR SURPLUS
HE recent correspondence ap-
pearing in Wireless World on
the disposal of war surplus equip-
ment raises interesting comparisons
with American schemes.

Plans have been made whereby
manufacturers act as ‘‘disposal
agents’’ for surplus Government
apparatus. This presumably applies
to unused apparatus only as the
plan provides for the manufacturer-
agent to sell his own products for
the Government-appointed Defence
Supplies Corporation on a ‘‘com
mission basis.”’

WHAT THEY SAY
RADAR A WINNER.—In 1940 it
became clear that the country
most advanced in radar would win
the war.  This country up to the
laboratory stage, was the most ad-
vanced in the world. But it was
not much good having a great
laboratory unless you had the
craftsmen.—Mr. Bevin, Minister of
Labour, recalling response of radio
men to operate Radar.
CoMPARISONS ARE Obrious.—In
view of the larger number of pre-
war sets purchased in England, that
country may resume _television on
pre-war standards, but the British
may emerge with a television sys-
tem which might set the pace for
the rest of the world, except for the
single American advance of colour.
. The British . . . have not pro-
duced a practical full-colour sys-
tem. . . . Thus the United States
seems to be in the enviable position
of having world leadership in tele-
vision at its finger-tips.—Paul W.
Kesten, C.B.S. Executive Vice-
President, speaking on his recent
visit to England.
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LARGE-ScREEN TELEVISION.—I1{
will be our policy, as soon as circum
stances permit, to develop a tele
vision unit displaying a screen
about 3ft. by 2ft. and introducing
colour, with the further aim of pro
ducing, as before the war, a large
unit suitable for public entertain-
ment, but with the addition of the
use of colour. We do not for a
momnent suggest that such units can
be brought to the point of satisfac
tory commercial exploitation with-
out a considerable period of de
velopment.—Sir Maurice Bonham
Carter at the Annual General Meel
ing of Scophony Ltd.

Hicu PoTeENTIAL.—The threat to
drive [U.S.] television off its
present familiar channels into the
UHF and to delay ,video by five
years or more, is actually a threat
to delay employment—to hold up
jobs for 600,000 people, post-war,
at a time when jobs will be so
vitally needed. . . . Television, if
continued on its present channels,
hasa potential employment-creating
value at least equal, if not double,
that of present radio-broadcasting.

—'"“Electronic Industries,”” Neu
York.
TecuNicar  Tactics. — Formal

science, by theory and experiment,
opens a bridgehead on the industrial

front; the bridgehead is enlarged by |

the oriented empiricism  of good
technical practice; and the gains
are consolidated by further applica-
tions of formal science.—Sir Robert
Watson Watt, discussing the inter-
play of formal science and practical
radio development,
Association Con/erence on the
““Place of Science in Industry.”

US. CIVILIAN SETS

I’I‘ is announced by the Radio and |

Radar Division of the Amerlcan
War Production Board that ‘‘ there
is no possibility in the near future
of making any new civilian sets, in
view of military demands.”” More-
over, replacement components and
valves are being manufactured in a
hmlted quant1ty—sufﬁc1ent to keep

‘an average of one set in operation
in each radio-equipped home ’* !

PERSONALITIES

Dr. William L. Everitt has been
elected president of the American
Institution of Radio Engineers. He
was recently appointed head of the
department of electrical enginecring at
the University of Illinois, but at
present is on war work as Chief of the
Operational Research Branch, Office of
the Chief Signal Officer, U.S. Armv.
His research work has been mainly
concerned with  high-power radio
amplifiers and impedance-matching
circuits. He is the author of * Funda-
mentals of Radio.”

Dr. Peter C. Goldmark has been
appointed Director of a new depart-

at the British |

CRONAME

[RADIO:COMPONENTS

ILITARY  demands

on the electronics
industry require large
quantities of material
made to precision stan-
dards never  before
approached by quantity
production methods.
Crowe has had signal
success in solving pro-
blems of rapid production
of precise electronics
contrel mechanisms. This
experienced abllity will
be an important factor
in the post-war pro-
grammes of many firms,

*
Exclusively  Repressnied tm
@reat Britain by

FRANK HEAVER LTD.

Kingsiey Road, Bideford,
N, Devon.

CRONAME INCORPORATED
(formerly Crowe Name Plate Mfg. Co.)
CHICAGO, ILL. U.S.A.

7% % -
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H.A.5 DEAF-AID
CRYSTAL MICROPHONE

S8TATIC will be ready to

serve you again with high
quality piezo-electric devices
when the ¢All-Clear ’ of Victory
sounds. Astatic deaf-aid micro-
phones can be supplied only
if Import Permits are estab-
lished. Model H.A.5 illustrated
is used as standard by America’s
leading hearing-aid instrument
makers.

THE ASTATIC CORPORATION
CONNEAUT, OHIO, U.S.A.

and
TORONTO, CANADA.
Exclusively Represented by

Frank Heaver Ltd. Kungid®d. Boad:
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ment of the Columbia Broadcasting
System, that of Engineering and
Research. .

L. A. Hooke, who has succeeded Sir
Ernest Fisk as Managing Director of
Amalgamated Wireless (Australasia),
Sydney, has been General Manager
since 1936 and associated with the com-
pany since its incorpora’tion in 1913.

David Sarnoff, President of R.C.A.,
who was recently awarded the Legion
of Merit, has been promoted from the
rank of Colonel to Brigadier General.

Paul A. Porter has been appointed
chairman of the U.S. Federal Com-
munications Commission in succession
to James L. Fly, who has retired.

N. K. Bunn (Works Manager) and
J. L. Harvey (Production Manager)
have been appointed Joint General
Works Managers of British Insulated
Cables. W. J. Clements is appointed
Works Manager. .

C. A. Edgell, whose appointment as
Sales Manager of British Mechanical
Productions (Clix radio components)
is announced, has for nearly three years
been Administrative Manager of the
Company's factories concerned mainly

with the production of radio com-
ponents.

OBITUARY

It is with regret we record the

following deaths.

. L. Wood, who joined the Eastern
Telegraph Co. (later taken over by
Cable and Wireless) in 18gg, retiring
from the position of Engineer-in-Chief
in 1939, died on Feb. 4th, aged 61.

F. R. S. Balfour, who died recently,
aged 71, was ‘director of many com-
panies, including Cable and Wireless,
Marconi International Marine Com-
munication Co., and Marconi Sounding
Device Co.

N. S. Holland died on January 22nd.
He resigned from his position as
director of A. C. Cossor last year owing
to ill health.

Dr. Walter Weber, chief engineer of
the technical department of the German
Broadcasting Company, has died re-
cently. He was responsible for many
improvements in German transmitting
apparatus and carried out important
research on the interference method of
measuring non-linear distortion, and
the high-frequency magnetophone—an
important advance in the technique of
magnetic recording.

IN BRIEF

FM Growth.—When last we reported
the number of applications for FM
stations awaiting decision by the U.S.
IFederal Communications Commission,
which was in July, the figure was 190.
1t has now increased to over 300.

Anglo-U.S. Co-operation.—The Presi-
dent of the Radio Executives’ Club of
New York recently presented on behalf
of its members a scroll to the B.B.C.
““in appreciation of its unstinting co-
operation with American broadcasters,
networks and independent stations to
make complete the coverage of the war,
and for inspiring radio throughout the
world to become a powerful voice
which will declare ever loudly for all

Wireless World

the people their desire for everlasting
peace.’’

B.B.C. Monitoring Service recently
produced the 2,000th issue of Digest
of World Broadcasts. This Digest is
Britain’s largest daily publication,
translating into English the broadcasts
received in 32 different languages. A
million words a day are heard from
stations all over the world; by eliminat-
ing repeat broadcasts and selecting the
required material this is reduced teo
300,000 words. Thus is cut and edited
down to some 100,000 words, comprised
in the Digest, which is produced on
seven days a week.

Canadian R.T.P.B.—Canada, like its
ncighbour the U.S., has appointed a
Radio Technical Planning Board.
Panels, or committees, have been
appointed to study specific aspects of
radio, such as FJM, television, inter-
national SW, radiotherapy, industrial
electronics and standard broadcasting,
from whose reports recommendations
will be made to the Dominion Govern-
ment for international consideration.

Phototelegraphy.—During the three
months ended in November more than
340 photographs were sent by radig
from London to Buenos Aires. Cable
and Wireless states that reception of
86 per cent. of the transmissions was
reported ‘' good.”

Leicester Radio Society has been suc-
cessfully restarted and at their next
meeting, on March 6th, A. Folwell,
the secretary, will give a demonstrated
talk on cathode-ray tubes. A further
meeting of the society is to be held
on March 2zoth, when S. May will lec-
ture on ‘‘The Spectrometer and its
Applications.” Both meetings com-
mence at 7.30 at the United Baptist
Chapel, Charles Street, Leicester.

M.M. for Radio Operator.—The
Military Medal has been awarded to
1..A/C. Ranger, R.A.F.V.R,, for main-
taining communications between the
R.A.F. headquarters in the Epirus area
of Greece and Cairo. Eighteen months
ago he landed in Greece by parachute
and was placed in charge of a radio
set. On two occasions during the fight-
ing he dismantled the set under fire and
played a leading part in saving the
equipment and preventing casualties.

‘15,000 tons of waste paper are ur-
gently needed for use in the manufac-
ture of wall board to repair houses
damaged by enemy action.

MEETINGS

Institution of Electrical Engineers

Radio Section.—'* Frequency Modu-
lation,”” by K. R. Sturley, Ph.D,
B.Sc., March 7th.

*“Colour Television,”
be opened by L. C.
March 13th.

* Apprenticeship and Trainee
Systems in the Radio Industry,” dis-
cussion to be opened by Greig,
M.Sc., Ph.D., March zoth.

All these meetings will be held at
5.30 at the LLE.E., Savoy Place, Vic-

toria Embankment, London, W.C.2.

Cambridge Radio Group.—' Multi-
path Interference in Television Trans-
mission,” by D. I. Lawson, M.Sc,
March 13th, at 6 o‘clock at the Tech-
nical College, Collier Road, Cambridge.

**The Design and Manufacture of
Radio Valves,” by G. Liebmann,

discussion to
Jesty, B.Sc.,
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Ph.D., March 27th, at 7 o'clock at the
University Engineering Department,
Trumpington Street, Cambridge.

South Midland Radio Group.—''An
Elementary  Description of Some
Molecular Concepts of the Structure of
Dielectrics,”” by E. B. Moullin, Sc.D.,
at 6 o'clock -at the James Watt
Mermorial Institute, Birmingham, on
February z6th.

London Students’ Section.—'‘ Mer-
cury Arc and Mercury Vapour
Rectifiers in Transmitters,” by T. M.
Ellison, March sth, at 7 p.m. at the
LEE.

British Institution of Radio Engineers

London Section.—'* Dielectric Heat-
ing by the Radio Frequency Method,”
by L. Grinstead, at 6 o'clock at the
Institution of Structural Engineers, 11,
Upper Belgrave Street, London, S.W.x,
on February 28th.

Midlands Section.—'‘ Magnetic Dust
Cores,” by E. R. Friedlaender, at 6
o’clock at the University of Birming-
ham (Latin Theatre), Edmund Street,
Birmingham, on February 28th.

North-Eastern Section.— ‘‘Proposals
for Television and Broadcasting Trans-
mission Systems,”” by W. A. Beatty, at
6 o’clock in Neville Hall, Newcastle-on-
Tyne, on March 14th,

Royal Society of Arts

'*The Making of a Gramophone
Record,” by H. W. Bowen, on March
21st, at the Royal Society of Arts,
John Adam Street, Adelphi, I.ondon,
W.C.2, at 1.45.

Royal Institution

'* Some Aspects of Pre-War and Post-
War Television,” by H. L. Kirke, on
March 2nd.

‘“Is Human Speech Good Enough,”
by Sir Richard Paget, on March 23rd.

Both meetings cominence at 5 o’clock
at the Royal Institution, 21, Albemarle
Street, London, W.1.

Institution of Electronics

North-West Branch. — ‘““Pulse
Generation,”” by Dr. F. J. G. van den
Bosch, on March 23rd, at 6.30 at the
Reynolds Hall, College of Technologv,
Manchester.

Institute of Physics

Electronics Group.—** Electron Dif-
fraction,” by G. 1. Finch, F.R.S., on
March 6th, at 5.30, in the small Physics
Theatre, Imperial College of Science
and Technology, Prince Consort Road,
London, S.\W.7.

Television Society

Annual General Meeting, followed by
a discussion on ‘° Some Social Aspects
of Television,”* opened by Capt. C. H.
Cazaley, R.E.MM.E., on March 27th, at
5.30 4t the LE.E., Savoy Place, Vic-
toria Embankment, London, W.C.2.

City and Guilds Radio Society

‘““Harmonic Analysis at Very-lligh
Frequencies,”” by D. M. Tombs, M.Sc.,
on March 2nd.

““The Transmission of Television
Signals over Ordinary Non-loaded
Telephone Pairs,” by A. R. A. Rendall,
Ph.D., on March gth.

‘“Some Problems in Instrument
Design,”” by F. E. J. Ockenden, on
March 16th.

All these meetings will commence at
s.15 at the City and Guilds College,
Exhibition Road, London, S.W.7.



MARCH, 1945

Wireless World

Letters to the Editor

Technical Training Criticisms - Books:
Good and Bad - What is “Static” ?

‘ Radio Engineering
Education”’

IN the February issue of your
paper appeared an article on
‘“ Radio Engineering Education,”’
by Thomas Roddam, who makes
an outrageous criticism of the
polytechnics, which he regards as
bad and sterile. He remarks that
a large proportion of recruits to
the industry are coming from the
polytechnics and from Hankey
courses in the Universities.

Mr. Roddam’s knowledge of the
educational facilities in this coun-
try is lamentable, as there happen
to be polytechnics only in the
London area, and I do not believe
that he really meant to criticise
only those few institutions in the
London area which bear the name
of ‘‘polytechnic.”” 1In fact, his
ignorance is so great that he is
unaware that the provincial uni-
versity which apparently meets
his requirements was in all pro-
bability previously an institution
exactly comparable with a poly-
technic. Furthermore, Mr. Rod-
dam’s statement that a large pro-
portion of to-day’s recruits to
radio are coming from the poly-
technics obviously betrays his
abysmal ignorance even of the
radio industry, as it is quite well
known that the large proportion
of the people entering the industry
have had no training whatever.

T. J. DRAKELEY.

Association of Principals of

London Polytechnics.

I AM very pleased to find the
problems of education being
thrashed out in the Press and
agree by and large with your con-
tributor Thomas Roddam. I
think he is a little impatient,
however, with the full- and part-
time staffs of polytechnics and
technical colleges who, despite
their lack of contact with pheno-
menally rapid wartime develop-
ments and lack of experimental
and more particularly measuring
apparatus, were able to train
tinkers and tailors as wireless and
radio mechanics.

A suitable textbook is notice-

ably lacking, and as radio is
entering many new fields I feel
that a comprehensive survey
could best be made by inviting
contributions  from  accepted
authorities in Government or in-
dustrial research laboratories to
an outline drawn up by them-
selves and representatives of the
teaching profession. The whole
should be edited as regards tech-
nical and mathematical standard
by someone with teaching experi-
ence.
J. W. BAYLISS.
North Cheam, Surrey.

W‘ITH respect to the training of
future radio engineers, I say
at once that I entirely agree with
the views of Thomas Roddam,
but I cannot agree with your
Editorial view that the so-called
‘“academic’’ education of en-
gineers should be mixed up with
training in industry. From my
own experience and that of teach-
ing electrical communication to
students from first-year National
Certificate to higher degrees in
electrical communication, I am
quite convinced that the best
years for acquiring sound funda-
mental knowledge are between the
ages of 15 and 21, and that none

of this time should be unneces- |

sarily wasted in picking up odd
bits of information in a works.
After the age of 21 it becomes in-
creasingly difficult to appreciate
fundamental knowledge. In works
there is a general tendency to dis-
regard the finer criticism of funda-
mental issues when a general line
of least resistance of getting on
with the job at all costs prevails.
These two points of view can-
not be reconciled and if, at a
much later age, you wish to have
people in industry of high critical
faculties, they should be left in a
continuity of learning as long as
possible. Short vacation courses
in works can make better use of-
holiday times, no doubt, but it
must always be remembered that
students of Universities go into
many avenues apart from indus-
try, and to insist that all such

[

THE « FLUXITE QUINS' AT WORK

¢ When we’re down off this roof—I'll be glad,
My fingers are frozen, bedad!”’
Yelled EE ** Hey! Hold tight!
We’'ll need that FLUXITE,
We're soldering—not ski-ing, m*lad!"’

o
See that FLUXITE is always by

you—in the house — garage —
workshop — wherever  speedy
soldering is needed.  Used for
over 30 years in Government
works and by leading engineers
and manufacturers. Of all Iron-

mongers—in tins, 8d., 1/4 & 2/8.
- @

Ask to see the FLUXITE
SMALL-SPACE SOLDERING
SET—compact but substantial—
complete with full instructions,

7/6.
o

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. It's simple—with
FLUXITE—but IMPORTANT.

The FLUXITE GUN
puts FLUXITE where
you want it by a
simple pressure.

Price 1/6, or filled, 2,6
ALL MECHANICS W/IL V!\

IT SIMPLIFIES ALL SOLDERING

Write for Book on the ART OF * SOFT”
SOLDERING and for Leaflets on CASE-
HARDENING STEEL and TEMPERING
TOOLS with FLUXITE. Price 1d. each.

FLUXITE LTD.

(Dept. W.W.), Bermondsey Street, S.E.l
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Letters to the Editor—
students, many of them destined
to become research workers,
should spend valuable years in
works is a misleading policy.

L. E. C. HUGHES.
London, N.W.8.

‘“ Pity the Poor Student’’

I AGREE with Sqn. Ldr. A. M.

Hardie that your reviewer
“T. R.” is to be congratulated
for his courageous stand regard-
ing the bad technical books which
are now being published.

There is no short cut to scien-
tific knowledge, and least of
all to mathematical knowledge.
Instead of wasting time and
money  in  publishing new
books, would it not be pos-
sible to reprint some of the old
mathematical and scientific books
which are far better than the
modern ones.

I have in mind the books of
Professor Augustus de Morgan,
the greatest teacher of mathe-
matics which this country has
produced. It was left to the Open
Court Publishing Company, of
Chicago, to reprint, in 1898, his
books on ‘‘ The Study and Diffi-
culties of Mathematics ’ and ** Ele-
mentary Illustrations of the Cal-
culus,”” which should be in the
hands of every teacher and stu-
dent of mathematics.

I suggest that some enterprising
firm reissue his two small books on
Algebra and Trigonometry. There
are no better and clearer books in
existence, although they were
written some 100 years ago. As
Professor de Morgan pointed out,
mathematics, when taught as
an art, has no value. To-day
mathematics as a science is not
taught at all, and least of all in
the modern text-books.

LIONEL CALISCH.

London, S.W.3.

AGC Circuit

IN superheterodynes demodula-
tion is sometimes achieved by
circuits which do not lend them-
selves easily to the production of
an automatic gain control voltage.
With such gear it has been
found convenient to take off part
of the IF, say, after the first IF
amplifier, apply it to the triode
portion of a double-diode-triode
for magnification and subsequent
detection in the diode portion of
the same valve.
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No trouble has been experi-
enced with an inductive anode
load, as the heavy damping of the
diode across it prevented the
triode from falling into oscillation.
At the same time the anode-grid
capacity was regenerative enough
to give the valve a high input im-
pedance, thus introducing very
little damping into the attached
associated circuit.

The valve is run on a self-
biased cathode of 2-3 volts, this
being the delay for the AGC
diode. Medium-mu and meditm
high-mu valves have been used
with advantage. The general pic-
ture of a set fitted with the new
gadget is given in the diagram.

As was to be expected the
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prevent racketeering, and the
entry (as after the last war) of
new speculators who merely buy
and sell surplus material as such,
and contribute nothing to the in-
dustry generally,

There are still left in the Trade
a number of the old-time radio
component dealers, who sincerely
tried to give real service, both in
war and peace. I suggest that
these people, so many of them as
are left, formed the real backbone
of the radio industry in the early
days, and went to great lengths
to assist the enthusiast in every
way, to foster his enthusiasm, and
to make the material available as
freely and as cheaply as possible.

R. H.
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Circuit including AGC arrangement described by K. E. Marcus,

arrangement produced an ‘‘over
control,’”” as on strong signals the
AGC voltage was far in excess of
the AF voltage across the de-
modulator load, whilst on weak
signals the AF output exceeded
the control voltage. 40db fading
gave no appreciable difference in
sound intensity, apart from the
well known ‘‘approaching’’ of
the background noise.
K. E. MARCUS.
Uxbridge, Middx.

War Surplus Disposal

I HAVE read with interest the

discussion in your columns
about the disposal of war surplus
equipment, and I should like to
give as my view that it would be
“fairer in every way if the Govern-
ment were to adhere to the ori-
ginal promise, expressed some
months ago in the daily Press, to
sell this equipment through the
normal Trade channels, and thus

Electric Lamp Failures

BY a coincidence I had exactly

the same experience yesterday
as your contributor “ K. G. B.”
(see p. 49 of the February Wire-
less World). The noise emitted
was a fairly high-pitched hum,
but the interference with a small
receiver in the same room was
sufficient to drown the local
broadcast almost to extinction.
The interference disappeared with
the substitution of the lamp.

C. ATHERTON.

Manchester.

[ This refers to the type of lamp
failure where the glow from a
broken filament is maintained by
thermionic emission. Ina footnote
to “K. G. B.’s” contribution
last month we expressed doubt
as to whether serious interference
with wireless reception could be
caused by this kind of lamp fault.
From the above letter and many
others we have received it now
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seems to be definitely established
that such failures are in fact re-
sponsible for strong interference.
—Eb.]

Justifying ¢ Static”’

N the November, 1944, number
of Wireless World T. W. Ben-
nington rightly deplores the use
of the word ‘‘static’’ to describe
radio noise produced by lightning
flashes. But there is a proper and
clearly defined use for ‘‘static”’
as distinct from ‘‘ atmospherics.”’
If we adopted a lightning con-
ductor as a shunt-fed aerial, when
local thunder-clouds were present
there would be a soft corona dis-
charge from the conductor, and
it would be excited in its normal
modes. A characteristic rushing
or hissing sound would be re-
ceived, and this noise would
properly be called ‘‘static.”” Any
aerial having a DC path to earth
may behave in this way, although
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the sharp point of a lightning con-

ductor will increase the effect. An
unearthed aerial, in the presence
of high electrostatic fields, will
charge up, and may reach a
potential sufficient to ‘‘corona’
to earth, if the condenser is suffi-
ciently good to prevent leakage.

Another form of static may be
produced in rubber-tyred vehicles
which can charge to sparking
potentials as a result of the suction
of the tyres on the road. This
effect is well known in hospitals,
and I believe that patients under
anesthetic have been known to
explode when a spark has
detonated the air-ether mixture in
their lungs. The trailing chains
behind petrol lorries are a familiar
sight, and provide an earth leak
for those charges.

I would urge that B.S.I. should
canonise this use of ‘‘static,”
which in its common use is a
redundant and confusing term.

THOMAS RODDAM.

"RANDOM RADIATIONS

Robust Radiolocation Gear

O me one of the greatest triumphs

of our ‘‘secret weapon,”
radiolocation, is that these delicate
and highly complicated instruments
were so designed and made as to be
able to stand up to the rough treat-
ment of war. [ frankly admit that
when I first heard that it was in-
tended to install them on A.A. gun-
sights I thought that they would
never withstand either the vagaries
of the weather or the heavy vibra-
tion due to gunfire at close quar-
ters. But they did, even from the
first. It would be difficult to
imagine conditions more trying to
wireless gear of any kind than those
which prevailed during the thaws
following the cold spells of the early
war years, With the melting of the
snow the ground became a quag-
mire and the foggy air was so damp
that one never seemed to have any
possession that was really dry. You
might have expected constant
trouble with the radiolocation
equipment, but we didn’t have it;
it just went on working. On many
sites during the second half of 1940,
when the Battle of Britain was
toward, and the first half of the fol-
lowing year, the guns were con-
stantly active, but so long as radio-
location apparatus received normal
care and maintenance attention it
seemed to be very little affected by

By “DIALLIST”

the vibration. That, I feel,"is a real
triumph and something more than
a credit to those responsible for
both design and construction.

So Simple

Another remarkable achievement
was that the gear was made so
simple to operate that it could be
handled by intelligent men of the
rank and file after a period of train-
ing. And not by men only, for by
1941 girls, most of whom had no
previous knowledge or experience of
electricity and electrical apparatus,
were proving themselves to be
highly  competent radiolocation
operators. My first impression of
the inside of a radiolocation set was
that it was about as complicated a
box of tricks as one could want to
play with. There are some pretty
brain teasers amongst its ingenious
circuits and some lovely mazes of
wiring to puzzle out. But the
actual operation is amazingly
simple and complete novices; so
long as they are of the right kind,
take to it very quickly despite the
(at first sight) formidable number of
knobs and switches on the panels.

ooao
In the Right Direction
THE luncheon given recently by
4 the Radio Industry Council to
inaugurate the campaign which it is
to undertake was a great success.
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'V()RTEXION

50 WATT

AMPLIFIER
CHASSIS

The new Vortexion 50 watt
amplifier is the result of over
seven years’ development with
valves of the 6L6é type. Every
part of the circuit has been care-
fully developed, with the result
that 50 watts is obtained after
the output transformer at ap-
proximately 49, total distortion.
Some idea of the efficiency of the
output valves can be obtained
from the fact that they draw
only 60 ma. per pair no load, and
160 ma. full load anode current.
Separate rectifiers are employed
for anode and screen and a
Westinghouse for bias.

The response curve is straight
from 200 to 15,000 cycles in the
standard model. The low fre-
quency response has been pur-
posely reduced to save damage
to the speakers with which it
may be used, due to excessive
movement of the speech coil.

A tone control Is fitted, and the large elght
section output transformer Is_available to
match, | 125-250 ohms.  These output
lines can be matched using ail sections of
windings, and will deliver the full response to
the loud speakers with extremely low overall
harmonic distortion.

PRICE (with 807, etc., type valves) £18.10.0
Plus 25% War Increase

MANY HUNDREDS ALREADY IN USE
Supplicd omly against Government Condracts

VORTEXION LTD.
257, THE BROADWAY.

WIMBLEDON,—/—S. W.I9.
Phone: LIBerly 2814
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Random Radiations—

Some 500 of us heard the chairman’s
account of what the industry has
done so far during the war and his
forecast of the part it will play
when peace returns. The great
point is that the industry has got
together to let the public know
something of its achievements and
its intentions. The man-in-the-
street may well have imagined that
the industry has been asleep since
September, 1939. His chief im-
pression of its doings is that it
hasn’t supplied the new set that he
wants and that it has been none too
casy to get the old set repaired! e
doesn’t know, though he will soon
when the Council gets into its
stride, that the industry is more
than two-and-a-half times as big to-
day as it was when war came. Nor
does he realise that the seemingly
impossible has been accomplished
over and over again in keeping pace
with the ever-growing and almost
insatiable demands of the armed
Forces for radiolocation, wireless
and electrical gear. Hundreds of
acres of new factory space have been
built; millions of pounds’ worth of
precision machinery has been in-
stalled, and the Industry accom-
plished all this whilst having to
release some of its best men to the
Services and to fill its depleted
ranks by training novices. The more
apparatus the industry supplied to
the Navy, the Army and the Air
Force, the greater was the demand
by them for trained men to operate
and maintain it. As it was expand-
ing rapidly all the time, the in-
dustry had to train some two-and-a-
half novices for every skilled man it
lost,

The Future

This move to let people know
what it has achieved and how well
prepared it is to supply civilian
needs after the war is an excellent
one; I hope, too, that its original
scope may be enlarged. I've always
held that the public necded to be
educated in the matter of wireless
reception and wireless receivers, and
now that the industry is to speak to

us withi one voice, here is a magnifi-

cent opportunity of doing something
on these lines. As regards the
future, we shall have immediately
after the war the receivers that
would have appeared in 1939/4o0.
This is sound, for the designs are
ready and they can be turned out
quickly to meet the enormous
demand that will occur. After that
there should be interesting develop-
ments. I see no reason why the
bigger and better set should not ulti-
mately come into its own. Mass pro-
duction should mean bigger output
and smaller cost of valves and other
components, and the industry has
made immense strides during the
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war in mass-production machinery
and methods.

00D

An Interesting Tool

THE Bio Electric Company have

sent me one of their Biobas
electric soldering irons to try out,
and I have made considerable use
of it during the week before writing
this note. 1t is not a midget iron
suitable for fine work on instru-
ments; it is in fact a light iron (the
complete  tool weighs about 14
ounces} such as one uses for general
wireless jobs, with a bit of screw-
driver shape just over a quarter of
an inch in width, This iron has
several interesting features, the
most important of which is the novel
and effective method of temperature*
control, The heater consists of two
clements, The main element is
made of an afloy which has some-
thing like a zero temperature/
resistance  coefficient; the special
alloy used for the ballast element
has a high and increasing tempera-
ture/resistance coefficient. The two
are assembled into a kind of double
sandwich between clamping plates.
Thus the main element heats the
other to approximately its own tem-
perature, -causing the total resist-
ance to rise and fall-in accordance
with the heat conditions; that is,
the electrical input is balanced

* against the heat output. In practice

the control works well. I have left
the iron idling for half an hour or
more and found no noticeable rise
beyond the working temperature,
In use the temperature remains sub-
stantially constant whether the work
one is doing calls for the heating of
very small surfaces or comparatively
large ones. The heater assembly
can be withdrawn by removing' one
screw, and the heater elements
changed if need be by removing and
reinserting two other screws, Alto-
gether a very satisfactory tool. It
will not, 1 am told, be on the market
until some time in March. Mean-
time I am trying to persuade its
makers to produce a midget iron
on the same lines.

00D

A Student’s Experience
EFERRING to my notes in last
month’s Wireless World on the
training of electrical engineers who
wish to specialise in communica-
tions, a reader now serving with the
R.A.F. sends me an account of his
experiences of the course for the
B.Eng. degree at one university,
Having passed the intermediate, he
settled down to work for Part 1 of
the final examination, but found
that in the course for this tele-
communications were completely
ignored. How, he asks, would a
radio engineer benefit from a deep
knowledge of the construction of
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cranes, boilers, heat engines, chim-
neys, dams and roof trusses? It
might be useful to him on rare occa-
sions to know something of such
things; but surely it is a work of
supererogation to devote the time
and energy needed to study them
in detail. There was, he found, to
be no real work in radio until the
last year of the course. In disgust

he turned in  his student’s
exemption from military service
and joined the Air Force, Really,

I’'m not surprised.  This kind of
thing must be most galling to a
keen youngster. It is high time
that the authorities: of some uni-
versities at any rate realised the
great and growing importance of
radio—to say nothing of the vast-
ness of the subject—and put their
houses in order accordingly.

D00

A Singing Lamp
THE note by K. G. B. (February

Wireless World) on the failure
of an electric lamp was particularly
interesting to me, for some time ago
| came across a ‘“singing * lamp
that caused a perfect uproar of
noise from the loudspeaker of a set
in the same room. This lamp must
have had a broken filament for some
days. Here is what happened. I
was spending the evening with some
friends and at nine o’clock the set
was switched on for the news. As
its heaters warmed up horrible
noises began to issue from the loud-
speaker. The set, I was told, had
been like that for a day or two;
they had given up using it except
for the news, which was just intel-
ligible above the din. Then one
member of the family said that she
had tried it early that afternoon
and found it absolutely as it should
be. That gave me a clue: whilst
the news was coming in I switched
off the only light in use in the room,
a pendant 1oo-watt bulb. Recep-
tion immediately became normal,
the din starting again as soon as the
lamp was switched on. There was
no noticeable flickering of the light,
but a distinct low singing noise
could be heard when one’s ear was
near the lamp. A replacement was
fitted and T asked to be allowed to
take the faulty one home for ex-
amination.

A Curious Break

When T came to have a look at it
in daylight, I found a rather un-
usual state of affairs inside the bulb.
It was an old lamp with a tungsten
filament strung zig-zag between
spoke-like supporting arms, each
with a hook at its end. At first I
couldn’t find the break, but I
spotted it at last with the help of a
reading glass—luckily it was a clear
bulb. The filamént had given way
at the very bottom of one of the
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downward ‘‘zags’’ and the main
part had either jammed itself in or
become welded to the hook. The
broken end was standing off only a
tiny {raction of an inch from the |
hook. When the lamp was put into
a holder and switched on the loose
end of the filament could be seen
vibrating. It was, 1 suppose,
owing to the rapidity of the vibra-
tions that there was no obvious
flickering of the light. The broken
end would be physically attracted
to the hook as current increased in
either direction and released at the
minima. The most interesting and
unusual point was that the lamp
continued to function for so long
and survived so many switchings on |
and off. Years ago, when that |
method of filament suspension was, ‘
if not the only method in use, at

any rate the most usual, one could

sometimes effect a repair when a |
filament broke between two hooks.

You put the bulb on a table andl
turned it till the break was upper-

most. A few sharp taps on the glass ‘
might, if you were lucky, make the

broken ends overlap and when cur- |
rent was subsequently passed

through the filament they would |
often stay put for some little time. l

ono0o

Nae Bother at A’!

HY, I wonder, should the Sal-

tire Society of Scotland be so
anxious that Scots should have com-
plete control of their own pro-
grammes? One of their suggestions
is that the proceeds of all the Scots
receiving licences should be handed
over to a Caledonian Broadcasting
Corporation, which would then
assume entire responsibility. Well,
the licence fees collected in Scotland
amount to only about £400,000, and
T shouldn’t have thought that that
would go very far. To the best of
my recollection the peacetime Scot-
tish Regional programme hadn’t
much of the Sassenach about it.
But if they feel that they’'d like to
make the Scottish National really a
Scottish National, why not say
‘“It’s nae bother, nae bother at
a'’* and hand it over? That would
at any rate solve the problems of
those ~Gaelic ‘‘hours’’ and newsl
bulletins, which (if one dare breathe
it1) were found rather a nuisance by
southrons. There’d need be no need
to tie the C.B.C. down to the
£400,000; we could supply them |
gratis with any of our ‘‘piped”’
programmes that they liked to take.

0

{ GOODS FOR EXPORT
! The fact that goods made of
U raw materials in short supply
i owing to war conditions are
{ advertised in this journal should
¢ not be taken as an indication
| that they are necessarily available
H for export.

€

|
|
|

v

WIRELESS WORLD 95

ROLLED-SHELL MINIATURE EDISON
" SCREW LAMP-HOLDERS TO
B.S. 98/E.10.
Threaded shell with dimensions and,details to B.S. 98— |0 mm. ** MES ' ;
silver-plated finish.

Central ** pip "'-contact of spring phosphor-bronze to ensure good
contact ; silver-plated.

Central rivet of solid steel ensuring permanently tight and positioned
assembly.

Locking teeth on ‘‘shell "’-contact solder-tag, ensuring contact and
preventing unintended rotation.

Stepped insulant-washers preventing short-circuit and permitting
comparatively high-voltage working conditions.

Toothed solder-tag locks to rivet-turnover, fixing position and
ensuring contact to ** pip "’-contact.

Dual-purpose soldering tags coated pure tin and accepting ‘' threaded "’
or *“wound ** wiring ; fixing bracket, normally *‘ dead,’”” may contact
with shell and replace the ** shell-tag.”

THE CHOICE OF CRITICS

A. F. BULGIN & CO. LTD., BYE PASS RD., BARKING, ESSEX

RiPpleway 3474 (5 lines)
(The name “ BULGIN " is registered Trade Mark)
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———RECENT INVENTIONS.

RADIO BEACONS

ORIZONTALLY polarised waves
are generally used for marking out
a short-wave navigational course from
a beacon station, because they are less
subject than vertically polarised waves
to be re-radiated from the ground; or
from the conductors normally found in
the vicinity of an airdrome. This in
turn makes it easier to give an un-
ambiguous indication to the pilot.
The drawing shows an aerial system
of this kind designed to provide four
converging routes. Two pairs of
antenna A, B and C, D, elevated above
ground, are arranged at the four corners
of a square, the side of which is
approximately half the working wave-
length. Each unit consists, as shown
separately, of two horizontal crossed
dipoles 1, 3 and 2, 4, the conductors
of each pair being energised in phase
opposition. The overall length of a
radiator is half a wavelength, but the
outer ends are bent over, so that radia-

2 3

(e)

Wireless World

A Selection
of the More Interesting
Radio Developments

direct energy of the overlapping beams
and so produce undesired * field-
patterns,”” which tend to blur the true
straight-line path, and to create local
“false '’ paths,

This so-ealled “*scalloping "’ effect is
avoided, according to the invention, by
deliberately wobbling the carrier-wave
frequency of the beacon over a range
ol, say, one per cent. At any given
point in space, the phases of the re-
flected waves will then vary differently
from those of the direct beams, accord-
ing to the individual space paths, but
the instruments on the aircraft will
respond only to the '‘average " pattern
produced during cach complete wobble,
They will therefore correctly indicate
the approach path marked out by the
original beams.

Standard Telephones and Cables,

Ltd. (assignees of A. Alford). Con-
vention date (U.S.A.) October 11th,
1939. No. 563076.
G
B

Beacon aerial system.

tion is effectively concentrated along
the sides of ecach of the smaller squares,
the usual ‘‘end-effect”” of vertical
polarisation being thus minimised.

One pair of units A, B is connected
to the RF source in alternation with
the other pair C, D through a switch
(not shown) which is operated in the
usual A-N sequence so as to apply
interlocking signals to the two over-
lapping beams. A metal sheet S screens
the aerials from the ground so as to
prevent re-radiation from that quarter.

Standard Telephones and Cables,
Ltd. (assignees of A. Alford). Con-
vention date (U.S.A.) October 19th,
1939. No. 563075.

APPROACH PATH BEAMS

WHEN waves of the order of three
metres or less are used at an
airfield for marking out an -approach
path, the effect of re-radiation from the
steel and other metal work in the
vicinity of the transmitter becomes
pronounced and troublesome. The re-
flected waves are superposed on the

PIEZOELECTRIC CRYSTALS

O minimise the effect of mechanical
vibration on a crystal oscillator,
when used, say, on an aircraft, the
element is generally held under com-
pression between nodal points, where
the clamping produces the least pos-
sible damping. In practice, it is found
that mechanical shocks tend to make
the gripping points slip out of position
on the smooth surface of the crystal,
and so give rise to sudden jumps in
the operating frequency. Any such
movement is also liable to scratch the
thin metal film forming the electrode.
By contrast, it is now proposed to
hold the crystal under a constant
tension or stretching force. A V-cut
crystal, for instance, is gripped between
the flat lower face and a peripheral
lip or rim on the dished upper face,
by a pair of suitably shaped jaws, each
carried by a terminal spring. In the
case of a flat crystal, the bent end
of each holding-spring is hooked into
a hole or recess formed on opposite
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sides of the oscillator. To prevent
twisting or turning movements, two
separate grips may be provided along
one side of the crystal.

Marconi’s Wireless Telegraph Co.,
Ltd. (assignees of S. A. Bokovy). Con-
vention date (U.S.A.) July sth, 1941.
No. 563139.

MICROPHONE “ BACKGROUND ”
NOISE S

TO ensure clarity, when broadcasting
directly from a political meeting
or other public gathering, the general
background of noise should preferably
be excluded from the line. One sug-
gested way of securing this result is to
use two separate microphones, con-
nected in opposition, and spaced apart
so that the more distant undesired
noises are balanced out, whilst the
voice of a nearby speaker is not.

The present invention is based on the
assumption that the following features
are essential to the successful opera-
tion of such a system: (a) The two
microphones should be separated by a
distance not exceeding a quarter of
the wavelength of the highest fre-
quency it is required to eliminate; ap-
proximately three-quarters of an inch
is specified. (b) Both microphones
should be non-directional. (c) Only
sound apertures should be available,
one for each microphone.

In one described arrangement, the
two microphones are mounted on the
inner faces of a baseplate which is
bent into a wide-angled ** vee,” so that
the voice of the speaker is mainly
directed against only one of "the pair.
. C. Beekly. Convention date
(US.A.) December 26th,
503595.

MAGNETIC DUST CORES

HE powdered-iron cores used for
RF inductances are so brittle
that they are liable to crack or break,
either when being wound, or during the
final heat treatment, when replace-
ment is costly.

According to the invention, the cores
are strengthened by including reinforc-.
ing strips of non-magnetic material in
the course of manufacture. For in-
stance, the core for a toroidal winding
is moulded in two ‘‘split’’ halves, each
circular in plan and semicircular in
cross section, A ring-shaped strip of
whalebone fibré, 20 to 40 mils thick,
is cemented to the flat face of each
half, and the two halves are then
cemented together, strip to strip, to
form the complete reinforced core. This
is baked hard to dry out the cement,
before being taped and varnished.

Automatic Telephone and Electric
Co., Ltd.; J. Bylewski; and A. David-
son. Application date, April 1st, 1943.
No. 564621..

1941. No.

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, Southampton
Buildings, London, W.C.2, price
1/- each.
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The Isle that Grew from the Sea

A little land above the surface of the
sea ; white surf and leaning palms . . .
but underneath, out of sight, the
foundations go down deep and wide
to the bed of the ocean.

So, too, with great industrial organi-

sations like that of Philips. Their

PHILIPS

achievements and the high reputation
of Philips products are broad-based
on persistent research, skilled tech-
nicians, highly-developed factories
and long-accumulated knowledge and
experience of the application of electri-

city to the needs of the modern world.

LAMPS %« RADIO x X-RAY

COMMUNICATIONS EQUIPMENT AND ALLIED ELECTRICAL PRODUCTS

PMILIPS LAMPS LIMITED, CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2 (100}
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 Under Defence R 1939, y Rules :
i and Orders 1940, Number 1689, a permit :
. (T99G) must be obtained before sale or purchase :
i of certain electrical and wireless apparatus
i particularly such valves and apparatus as are °
: applicable to wireless transmission.

poot

NEW RECEIVERS AND AMPLIFIERS
II.P. RADIO SERVICES, Ltd., offer : —

CIVILTAN ac wartime receiver, £12/3_/4;
battery model, complete with _batteries,
£12/6/8; 5w 3v ac/dc amplifier, with valves,
neat chassis construction, amazingly efficient.
£6/10; suitable Celestion loud speaker,
matched, 23/-. .
PIHILIPS, home battery charger for ac mains,
output 12v, 1.3amp, £3/1/6.

ROTHERMEL crystal pickups, 812, £3/13/6,
Senior 78/9; mains transformers (specify 4v or
6v heaters), 80ma, 27/6, 120ma 35/-; super
quality 0.3amp line cord 2/6 yd.; 0.2amp volt-
age roppers, 4/9, 0.3_amp_ 5/6; new grey
steel drilled chassis, 10inx8inx2l%in, 2/6.
VOLUME controls, all popular sizes, 3/6,
with switch 4/6; Dubilier 2mfd 650v block
condensers, 4/- each: ** Rola " 8in PM speaker,
2-3 ohms, 22/-; Celestion 8in PM speaker with
transformer, 30/-; Celestion 8in mains ener-
gised with transformer, 2,000 ohms field, 36/-;
Cclestion CT102 6in with special multi-ratio |
transformer, 33/-

UNIVERSAL output transformers, 6/6 each; |
Bell transformers, 5/11; stepdown trans-
formers, 200w 230-110v, 35/-; 60w ditto, 29/-;
Meico moving coil microphone, 5gns.; Meico
folding floor stands, 42/6; Meico microphone
transformers, 12/6 each; microphone trans.,
70/1, 8/6; carhon microphones, 2/6, 7/6.
VIBRATORS.—Mallory 6v 4 pin, 12/-; Bul-
in vibrators, 6v 6 pin, self-rectifying, 20/-,
ases 1/-; 12v vibrators, in small square case,
non-rectifying, 10/-; plug” or distributor sup-
pressors, 2/3 each; dynamo condensers, 2/6
each; telescopic car aerials, with bumper-bar
clamp, 21/-

MULLARD or Cossor electrostatic cathode-ray
tubes, 3in, 3gns. each, bases 4/6 each; GTIC

argon filled relay, 25/-; new Mullard universa,
measuring bridge, 5gns.; Mullard BI100
cathode-ray tube unit with tube, 12gns.;
highest grade 0-1 ma meters, 73/6; 3l,in dia-
meter brand new Wheatstone Morse tape re-
corders  (incorporate silent 12v motor),
beautiful instruments, Sgns.

BOOKS.—" Radio  Valve  Manual,” 3/6;

o Radi_o Circuits,” 2/-; ** Amplifier ;\lamml.'

2/ Short Wave Manual, 2/-; * Modern
Radio Test Gear Construction,” 1/6: “ Rapid
Radio Repairs,” 4/6 '* Radio Reference iland-
baok,” 4/6; " Radio Mannal,” 1/-; ' Manual

Disc Recording,” 2/-; " Radio Inside Out,”
4/6. Postage extra under £4.

. P. RADIO Services, Ltd., 55, County Rd.,
Tel. Aintree 1445.

Walton, Liverpool, 4.
COMMUN]CA’I‘ION receivers. — Remember
‘“ Dale " after the war.—Dale Electronics,
Ltd., 152-6, Gt. Portland 8t., W.1. Mus. 1023.
RAND new high fidelity 12.watt ampli-
fier, 7 valves, treble and bass boost, etc.,
energised Rola G.12, in 2ft 8q. box baffle;
£40.—Box 3360. (3514
UALITY amplifiers, 200-250v ac, 5w,
8l%gns; 13w, £14; output impedance to
requirements, both types; s.a.e. for leaflet and

copy '‘ Design for uaiity."--.!ohn Brierley,
1, 8t. Paul's Ave.,, Lytham 8t. Annes. [3195
MPLIFIERS.—Complete equipment  for

A P.A. industria], dance and stage instalia-
tions and portable apparatus from 15 to 150w ;
early deliveries; illustrations an spec. on
request.—Broadcast and Acoustio Equipment
Co., Ltd., Broadcast House, Tombland, Nor-
wich 26970. (2963
PIENRY'S offer t.r.f. 4 valve ac/dc kit set,

med wave, complete with all components
and drilled chassis, 10x4x2l4, eug to build,
circuit supplied, 5in speaker, no other extras;

l

{
|

£8/10; cabinets for same, 22/6; 7 days' de
livery.—Henry's, 5, Iarrow Rd., Edgware Rd.,
W.2 (Pad. 2194). (3339
£2 /10 only.—New 7-valve ‘' Wireless
World ” Quality amplifier with tone

control stage, 8watts push-pull triode output,
pri¢e includes super Quality triple cone, 12in
permanent magnet speaker with large matched
output transformer and all valves; as above
but with 15watt tetrode output, £25/10; ideal
for realistic reproduction for public address; |
limited number available.—Bakers Selhurst
Radio, 75, Sussex Rd., 8. Croydon. Tel. Croy-
don 4226 for demonstration. [2772
RECEIVERS, AMPLIFIERS—SECOND-HAND
ARMS’I‘RONG 88-10, s-het strai{ht r-gram
chassis.—Offers 109, Brancaster La., Purley. |

|

YOU have registered for

Food. YOU have
registered for Service

I dod
—BY ORDER |£3 10.

NOW  comes something more in
keeping with British Tradition

THE POST-WAR
CATALfOG UE

PARTRIDGE

TRANSFORMERS
and CHOKES

will be sent to all « Registered

Customers ' as soon after
war as conditions permit.

the

During our five years’ enforced
silence we have evolved a number

of new types which, of course

cannot be released or publicised

during hostilities.

All  these, plus our

Standard

models, will be fully described and
illustrated in the Catalogue for
which you are invited (not ordered,

mark you!) to register to-day.

FILL IN THE COUPON BELOW
giving your permanent address, and

please print in BLOCK CAPITALS

Tolephane:

Abbey 2244

PARTRIDGE

TRANSFORMERS LTD ,

76-8, PETYTV FRANCE, LONDON, S,W. | I

COUPON
To PARTRIDGE TRANSFORMERS LTD,,
76-78, Petty France, London, 8.W.1.
Please register my name and send me free of
charge your POST-WAR CATALOGUE as
soon as conditlons permit, In accordance with
your offer in *“Wireless World,”’ March, 1945.

b )
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escutcheon, 7 valves; offers.—Box 3369.
ATIONAL H.R.O., 9 coils, power pack,
speaker, as new.—Benson, Bush arn,
Robertsbridge. [3530
EW Mono ac, 6-wt., oak cab., auto. rec.,
changer; elec. clock; Farrex 10-115 s.w

conv; £65.—Box 3351.
AS new, 16 watt amplifier,
microphone, £25;

£5.—R. K. Wilson. Aln
TRIX U70T ac/dc amplifier, speaker, tele-
scopic mike, with cables, 2 inputs; £27.
Pearson, 132, Rugby Rd., Binley, Coventry
16) WATT Baker's amplifier and speaker,
little used, £20; Y%hp ac motor, 110v,
—Davidson, Cinema, Portsoy, Banfishire.
ARTLEY-TURNFR set, Type 87, metal
- rectifier, complete, perfect; offers.—Night-
ingale, 31. Barmpton Lane, Darlington. [3494
HILIPS 6-volt de luxe car radio, Rola G12,
energised with transformer, both as new,

[3475
battery operated,
suitable mains unit,
wick. [3518

offers; wanted, I1L.LM.V. High Fidelity pick-up.

—Box 3365, (3528

PHILCO 16 1l-valve 23mc to 520ks, in §
ranges, 10 watt out

ut, £25; Savage 30-

watt h}l:lgh gain amplifier, £25. Courtenay
Davis, Harpenden. {3533
ARTLEY-TURNER S-band feeder unit,

H variable selectivity, etc.,

£16; new Pam-
phonic_18in speaker, £15; Q

uality amplifier,

p.p., DA30s, £16. -Hardwicke, 29, Warwick
Av., Crosby, Lancs. {3498
LEARANCE.—Slag-wool baffle for 10in

t

l
|

speaker, 30/-; several 8in speakers, fields
'1.000 up, from 15/-; M.W. TRF feeder units,
4/6.3 volts, £3/17/6; one superhet 3-wave
|ditto, 6.3 volts, £6/10.—BM/ZDDF, Lond.,
|W.C.1.  (Wan. 3488 evgs.} [3527
>A REALLY good 18-valve Midwest radio for
sale, price 50gns., excellent volume and
tone, with 12in speaker, receives New York,
Buenos Aires and Moscow, ete., louder and as
clear as most sets do London.—G. Muir, 10,
Penshurst Gdns., Edﬁware, Mdx. Edg. 0850.
NEW LOUDSPEAKERS
,IOIN mains energised speaker, 2,000 field,
L 2.5 voice, 45/-, boxed; Benjamin ac field
|kit, 55/---25 Ormonde Av., Hull. (3481
NEW Broadcast P.M. loud-speakers, 3
2 models; 12in 12watt 15,500 lines, 1%,
dia, voice coil; 12in 25watt 38,000 lines, 13in
dia, voice coil; 15in 40watt 18.000 lines, 2t4in
dia, voice coil; machined and precision byilt
instruments, Ticona) magnets, detachable 3!3‘
phrame, die-cast chassis, uniform T onse,
accuracy, tonal quality, appearance and nigh
superior etandards in fidelity, sensitivity,
prompt deliveries; specifications and illus. upon
request.—Broadcast & Acoustic Eq. Co., Ltd.,
Broadcast Houee, Tombland, Norwich. [2537
£ /15 only.—Brand npew Baker super
‘ Quality 12in Auditorium permanent
'nagnet speaker with triple cone, mannfactured
]by Bakers Selhurst Ra 10, the pioneer manu
facturers of moving eoil speakers since 1925,
wide frequency range, even response, ideal for
quality reproduction, fitted with magnet hav
ing exceptionally high fiux density in the air
gap, suitable for public addrees equipment
when quality reproduction is first oonsidera
tion; send . stamp for leaflet giving details
of above and constructional details a new
acoustic chamber designed td extend loud
| speaker frequency range; also conatructional
etails of an infinite baffle cabinet; every
music lover interested in realistic reproduction
| should write for leaflet.
£8/15 only.—Brand new Baker super power
|cinema permanent magnet speaker with 18in
ltriple cone of new design, giving wide fre
quency response free from objectionable reso
nances; speech ie clear and natural and music
[is reproduced with exceptional realism; fine
engineering job, extremely sensitive, ideal for
ublic address equipment when power hand-
ing_cnpacity plus realistic reproduction is

required. —Bakers Selhurst Radio, 75, Buseex
Rd., 8. Oroydon. Tel. 4226 for demonstration.

LOUDSPEAKERS SECONDHMAND
OIGT twin diaphragm unit, P.A. type:
£16.—Box 3363. [3523

IGT twin dc, Magnavox 66, 2,000 ohms,
P.P.O.P. trans.; offers.—113, Hazel Rd..
Longview, Liverpool. (3463

ARTLEY-TURNER standard p.m.; £5/10.

| —Hare, Westholt, Henlow, Beds, [3511

-T.H. R.K, Senior ac model, separate 15:1
| output  transformer; £5.—Lewis, 57,
;Basing Hill, London, N.W.11 542

3

D. cabinet l.s.,
console, £35.—
r Albans. [3512
AGNAVOX moving coil speaker, in case,
£8; Marconi eliminator, 230 volts, £3.—
Scammells, Fashion St., E.1, Bis. 3521. [3479
MAGNAVOX M.  Auditorium, 12in,

£4/10; F.I. p.m. horn units, £4/10; Tron-
vox £15; p.m. horn unit, £4.—Courtenay
Davis, Harpenden. [3534

OIGT h.c. horn, offers; R.G.
( £5; Pve 10 valve 4-band
[Clews, 73, Linden Crescent, St.

i M
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BTH. RK. 12in cinema speaker, 15-0hm vé
6v field; what offers?—Box 3354. [3493
DYNAMOS, MOTORS, ETC.
JANE’]“I‘E rot. con., 230 dc-230 ac¢ 500w;
£17/10 or best offer.—Box 3362. [3522
II HARIZIS, Strouds, Bradfield, Berks, offers
clearance items at bargain prices; all
goods in stock subject to being unsold.
ROTARY converiers.—60w M.L., 100v dc in-
put, 600v dc output, £3; 70w Crypto, 220v
de, 15v de, £3; 150w Neco, 440v dc, 12v de,
£2/10; 300w KElectron, 110v de, 110v ac,
£7; 500w Phyme, 110v de, 70v ac, £5; 750w
Crypto, 230v dc, 150v ac, £7; 800w Siemens,
220v de, 150v ac, £6/10; 900w Lang, 250v
de, 150v ac, £8.
A.C. MOTORS (all 50 cycles 1 phase).—1/6
hp Metro-Vick, 100v 1.720 rpm, £1/10; 1/10
hp B.K.B., 110v 2,000 rpm, £1/10; I!.hp
ifolzer Cabot, 100v, £3/10; ‘/zhl’l Fuller, 200v
1,400 rpm, £4/10; Y%hp G.E.C., 110v 1,425
rpm, £2; 1/6):{)‘ Brown Boveri, 100v 1,400
rpm, £1/10; %hp Siemens, 210v 1,440 rpm,
£5; 3hp Neco, 220v 1,400 rpm, £6; 1lhp
Brook, 200v 1,400 rpm, £7/10.
n.C. MOTORS.—;hp Elec, Co., 200v, £2;
1/10hp Burroughs, 220v 1,750 rpm, £2; 1/6hp
(entury, 200v 1,750 rpm, £3; Yhp Century,
210v 1720 rpm, £3/107 ¥hp Verity, 100
2,400 rpm, £2/10; ljehp Siemens, 40v 2,000
rpm, £2; 1/6hp Delco, 240v 1,760 rpm,
£2/10; Yhp Singer, 230v with clutch, £3/10;
2hp Newton, 240v 1,640 rpm, £6/10.
BATTERY chargers.—Crypto, 230v ac input,
15v 5a dc output, rotary, £7; Valley, 200v
ac, 25v 6a dc, rotary, £7; Ncco, 205v ac, 16V
24a dc, rotary, £12/10; B.K.B., 230v ac, 15v
45a dc, rotary, £5/10; Philips 100v ac, 12v
1%a de, valve, £2; Tobe, 110v ac, 6V Sa de,
metal, £3; Bonedri, 110v ac, 7%v 5a dc,
metal. £3, Tungar, 110v ac, 15v 3a dc, valve,
£4; Tungar, 110v ac, 75v 6a dc, valve, £9/10.
TIIE above is only a selection of machines in
stock; enquiries solicited.—Ifarris, Strouds,
Bradfield, Berks. (3536
EW ac motors, Yhp, high starting torque,
200-250v, £4/15; Yshp, £5/5; Yhp £7/5;
1hp, £9/7/6; all other sizes available; also
machinery.—John W, W. Steel, Bingley, Yorks.
ALL types of rotary converters, electric
motors, battery chargers, petrol-electric
generator sets, etc., in stock, new and eecon
hand; supplied against priority orders onli.
WARD, 37. White Post Lane, Hackney Wick,

E.9. Tel, Amherst 1393, {1988
CABINETS

PECIAL offer to clear.—Loudspeaker cabi.

nets, polished oak, 12/6 and 15/6,

polished walnut, 17/6 each, delivered in any
quantity; any type of radio cabinet made to
order; send us your enquiries.—Waldenberg

Bros., Lid.. New York Rd.. Leeds, 2 (3030
NEW MAINS EQUIPMENT
AMINATIONS for mains transformers

“available from stock; send 3d. for ssmple
& price.—V. E. 8., Radio House, Ruislip, MSx.
ORTEXION maixr transformers, okes,
are supplied to G.P.O., g .y
L.P.T.B.S why not you! Imilated but un-
equalled; orders oan only be accepted against
Government oontracts.
VORTEXION, Ltd, 257, T Broadway,
Wimbledon, London. 8.W.19. T.{b. 281.
. TEST EQUIPMENT
A\ OMETER, 36-range Universal, with case;
£ £12.—155, Trentham St., 8.W.18. [3506
I ATEST Taylormeter, 83A, new, 74 ranges,
44,000 opv; £16.—-McEwen, 211, Hamper-
mill T.ane, Oxhey, Herts. (3545
]4‘ VERSHED & VIGNOLES 500v Megger, large
U mod, 0-100 megs. in lea. case, new cond.;
£17/10.—Hall, 172, Park Rd., Blackpool.
" ESTOSCOPE, indiepensable to radio eer
. vice engineers; makes 20 lists; interest.
ing booklet on request; from all wholesalers
or direct; eend for leaflet ' R.1.”—Runbaken,
Manchester, 1. (2702
()SCILLOSCOPES, signal generators, multi
7" range test meters, etc., test gear of every
description, British or American, repaired,
serviced, recalibrated.—A. Huckelsbee, * Hazle-
john,” Crofton Lane, Orpington, Kent. (3031
IGNAL tracers, ideal for tracking down dis.
tortion, etc., £25: 0.lma meters, round
type, first grade, £2/18/10; test prods, 1/9
per pair, available from stock; orders also
accepted for Multi-range meters, Avoa, Taylors,
ete., and for trimming tools; further details by
request.—V. E. 8., Radio ﬂou!e, Ruislip, Mdx.
MORSE EQUIPMENT
( RIGINAL de Inxe model, Vinbroplex key.
perfect; £4/ 10.—BM/RLDO, W.C.1. [3509
MORSE practice equipment for class room
or individual tuition: keys, audio oscil-
lators for both batt. or main operation.—Webb's
Radio, 14, 8cho St.. W.1. Ger. 2089. [2291
CRAMOPHONE ANO SOUNO EQUIPMENT
ICK-UP, latest Marconi hypersensitive, as
new: offers.—Box 3361. {3515
MARCONI pick-up; offers wanted, HLM.V.
. hypersensitive pick-up and transformer or
Voigt moving coil pick-up.—Box 3349, [3470

PREMIER RADIO

ALL POST ORDERS TO:

JUBILEE WORKS, 1687, LOWER CLAPTON
“XUAD, LONDON, E.. (Amberst 4733

CALLERS TO:

JUBILEE WORKS or
160. PLEET STREET. E.C.4. (Centrsl 3833.)

‘Send for details of other accessories available.
All enguiries smust be accompanied by a 2id. stamp,
1-VALVE BATTERY S8.W. RECEIVER, with
govolt valve, 4 coils, 12-170 m, bandspread
tuning, B5/-, including tax.
STEEL CHASSIS, 10 x8x 24", /-5 16x8°,8/8 ;
20 x 87, 10/8.

SHORT-WAVE COILS, it octal suckets, 4-pin
aerial coils, 9-15, 12-26,22-47, 41-94, or 76-170 m.,
2/6 each ; 150-330 or 255-550 m., 3/~ 490-1000
or 1000-2000 m., 4.-. G-pin I.F. Trans., 9-15,
12-26, 22-47, 41-94 or 76-170 m., 2/8. 8.W,
chokes, 10-100 m., 1/3 ; 5-200 m., 2/8.
SHORT-WAVE CONDENSERS, ail Lrass, easily
ganged. 15mumfd.,2/11,26 mmid. 3/3, 40 mmid.
3/3, 100 mmfd. 3/11, 160 mmfd, 4/8, 250 mmid.
5/8, 2-gang 160 mmid. 16/~ shaft couplers,
7id. ; flexible ditto., 1/8.
MIDGET « P ' TYPE COILS, 12-35,16-47, 34-100,
91-261, 250.750, 700-2000, 200-667, available as
11.F, trans., aerial, or osc. coils, 2/3 each. Buit-
able Yaxley type wave-change switches, every
type available: locators, 2/- each; wafers, 1/~
each, Suitable small 2.gang condensera : 0003,
15/-; suitabl tched palrs ir d 465 K.C,
1.F. trans., 15/~ pair; midget type, 21/~ pair.
Suitable 60 mmid. trimmers, 1/-; osc. padder,
750 mmtd., 1/9. X
SUNDRIES. 2 mm. Systoflex, 24d. yd.; resin.
cared solder, 83, per coil or 4,6 per 1b.: screened
2-pin plugs and socket, 8d. ; ditto, 8.pin, 2/-,
Octal sockets, 104d. ; ditto, amphenol type, 1/3.
Morse buzzers, 1/11. Valve screens, 1/2. Knobs,
8d. Pointer knobs, 1/1. Crocodile clips, 44.
“Gain’ and *tone indicator plates, 7{d.
Fuses, any size, 5d. Fuse holders, 8d. 6-volt
vibrators,’ 4-pin, 12/6.  Crystal pickups,
£3 18s. 9d., including tax.
BATTERY CHARGERS for 2 v. batt. at § 8.,25/-
for 2, 4 or 6 v. batt. at la., 46/- : for 6 v. batt.
at1a.,30/-; for 2, 6 or 12v.batt, at1a., 49/6 ;
for G v. batt.at 4 a., £3 108,
MAINS TRANSFORMERS, 300+ 300 v., 60 m/a,
three 4 v. 2-3 a. windingn, 360 + 350
100m'a, 5 v. 2 5.3 v. o3 a., 29/- ; 350+ 350
100 m/a, three 4 a. windings, 28/-3 350 + 3560
150 m a, two 4 .3 a., two 4 v. 1 8, windings,
5 450 4450 150 m/a, 5 v. 2 8., 63v.2a.,
6.3 v, 2 a., 36/~ 500 500 250 ma, 5 v. 3 a.,
6.3 v. 2 a..6.3 v. 4 8., 85/-. Many other types
available; auto-trave. 220/110 or vice-versa,
60 watt 91/-, 125 watt 27/, 250 watt 37/6.
AMERICAN VALVES, many types In stock, at
controlled prices, Inclnding GV6, 6¥6, 5Y3, 524,
2516, 75, AK7. 6A8, 4575, 105, 128K7.
SUPER QUALITY AMPLIFIERS, 9 watts output,
high and low gain inputs with mixer, treble and
bhass contruls, twor DB 30-11,000 cycles, negative
feedback, 2, 4, 8 and 15 ohms ontput, £14 14a,
MOVING COIL SPEAKERS. Rola 64 or 8 inch
.M., no trans., 25/-. Plessey 8 inch P.M. with
trans., 29/6. Goodmans 3} inch P.M. with 3 or
15 ohm volee coil,no trans., 30/-.  Pleseey 8 inch
energised 7.500 ohms, no trans., 25/-, B.T.H.
10 inch energised, 1,600 ohma, no {rans., 40/-,
Midget, standard or P.P. trane. for any above,
10/8. ‘Super quality giant Matchmaker output
transformers, match any tube single or P.P. to
any volce cofl, T-watt, 22/6 ; 15-watt, 30/
30-watt, 49/6 ; 60-watt, 59/8.
MICROPHONES. Transverse current, 45-7,500
cycles, 23/~ ; moving cofl, 56 DB, 25 ohms,
£5 5s.; microphone capsules, 2/8 3 microphone
trans., 10/6 ; collapsible mike stand, 52/8 :
crystal mike, 50-5,000 cycles, minua 60 DB, 38/6.
RESISTANCES. 260 x 180 x G0 x 0 ohms, .3 amp.,
BI6 ; 500x 100x 100 x 100 x 100 x 100, .2 Amp.,
5/8: 40,000 ohmis tapped every 5,000 ohms,
10 watts, Bf-: heavy duty potentiometers,
50,000 ohms, 50 waits, 16/= ; 4 watt res., 8d.
each ; 1 watt, 9d. each.
CHOKES 8H. 3500 ohms, 40 m/s, 4/8 ; 30H,
400 ohms, 60 mfa, 13/~ ; 301, 100 m/a, 400 ohms,
19/6 ; 304, 185 ohms, 150 m/a, 26/~ ; 25M,
250 m/a, 120 chms, 39/6 ; 15H, 500 /s, 62 chms,

85/-.

SMOOTHING CONDENSERS. 8 mf., oil-lled,
500 v.w.,size 4§ x 3x 1}*,10/8 ; 50 mf., 80 v.w.,
3/~ .1 1000 v.w., 2/~ ; .01 600 v.w., 1/-: 8l
values tubular condensers, 9d. ; 2 mf., 350 v.w.
3/9 ; 2 mi., 450 v.w., 4/ : 4ml., 450 v.w., 7/6 ;
.5 mi., 350 v.w., 2/~ ; 1-1+1mf, 300 v.w., 3/-.
METERS. First grade 0-2 m/a, with 300 v.

. and 600 v. multipliers, 3}-inch, £5 51.; 3-volt

and 30 volt multipliers, 30 and 300 m/a shunts
for samne, 2/8 each ; first grade 3§-inch 0-25 mia
meters, removal of internal shunt reducea to
5 m/a, 56/-; one milllamp meters, 2° square, £3;
ditto, 500 microamp., £4 ; any value multiplier
or shunt for same, 2/6 each; metal rectificrs to
convert above Lo A.C. instruments, 10/-. Tenway
switches, 2/8 ; 1st grade M.C. 2 8q. ineters
10, 15, 20, 25 or 30 ma,, 35'- each,

URNDEPT needle armature pick-up and
scratch filter, 50/-; Ferranti AF3 10/-,
AF4 7/6, AF10 5/-, AF5C 20/-, all perfect.
—Box 3355. [3495
'M.I. electric gram motor and Baker 10in
energised triple cone speaker with rect.
and smoothing, £9/10, ex. Avo Bridge—Wor-
ton, Willington, Derby, (3477
OILS for Hartley and Brierley circuits,
transformers and chokes for all W.W. cir-
cuits.—R. Clark, 30, Langiand Cres., South
Stanmore. Tel. Wordsworth 5321. [3351
ECORDING engineer offers consulting ser-
vice for disc, flm, tape, etc.; advice,
diagrams, gencral information all aspects sound
recording; stamp with enquiries.—BM/D18C,
f.ondon, W.C.1. (3408
O1GT m.c. pick-up and corrector; W.W.
m.c. pick-up and transformer; Voigt 2ft.
horn; Sound Sales 4-valve contrast expander,
offers.—Jolly  Gardener,  Maiden's Green,
Bracknell, Berks. Winkfield Row 234. (3540
LAYING desk, mahogany, accommodating
300 records, incorporating 2 h.f. tuner
(Haynes), duophase amplifier (PX4s), metered,
twin Garrard motors, Wilson Rothmel pick-
ups, Voigt with power pack, mahogany h.c.
horn: £85; demonstration.—Parker, 17, Aller-
ton P’ark, Leeds, 7. Tel. 43502. [3541
. VALVES
L1, B.V.A, valves available, also number ol
discontinued types; list prices; Lro forma
or c.o.d.—David Robinson, Ltd., 100, High
8t., Bedford. (3421
OULPHONE RADIO, New Longton, near
Preston, for a better valve service; all
Tungsram and B.V.A. valves at present n[\zanu-

factured in stock; list prices. 821
MARCON] valves surplus to our immediate

requirements, in¢ uding  tax :—Mli41,
11/7; X41 14/-; D63 6/9; D42 11/7; KT33¢

X
14/8; K'T'W63 12/10; KT36 12/10.
_MAZDA  valves surplus
requirements, _including 3
L2DD 9/2, PENDDA4020 PEN45DD
15/3, TP26 12/10 VP41 ., VP1322
12/10, vP210 11/-, AC/VP1 12/10,
AC/VP2 12/10, AC/ME 10/5, AC/TH1 14/-,
AC/HLDD 11/7, 8P215 11/-, SP1320 15/3,
sPa1 12/10; HI1320 9/2, HLDD1320 11/7,
T1.42DD 11/7, HL23 5/10, HL22 5/10, uus
11/-, CU7 11/-, TP23 12710.—Larg’'s Radio
Service, Whitehall St., Dundee. . [3558
OUR adaptors_ will help in replacing un-
obtainable valves; send 7d. for inter-
esting booklet on valve replacemenls;.tlja(le
enq. invited.—V.E.8., Radio House, Ruislip.
ALVES.—See November issue. Pend DD
out.. PendSDD in., 15/3 each; postage
and packing 9d.; c.o.d., but cash with order
preferred.—London Sound Labs., Ltd., 40,
South Molton lLane, Bond St., London, \\_’.1.
TUNGSRAM valves, surplus to our require-
ments, all free of tax: APP4A, 10/6:
APP4RB, 10/6; CB215, 9/6; DD4, 5/6: nnis,
5/6: DDT4, 9/6; DDT13, 9/6; DDPP4M,
12/6; HLA4, 7/6; HL13, 7/63 HP1118, 10/6;
1IRr210, 4/9; 1D210, 4/9; LP220, 6/-;
MIH1118, 11/6; PP2, 9/-; PP4, 10/6; PP4118,
10/6; P215, 6/-; SP2B, 9/-; SP48, 10/6:
SP220, 6/-3 THAA, 11/6; TH4B, 11/6; TX4,
11/6: VME4, 8/6: VO2, 10/6; VP4B, 10/6;
VP48, 10/6; 5Y3G, 9/-; 6B8G, 11/6; 6K7G,
10/6; 6V6G, 10/6; 6X5G, 9/-; 35, 10/6.—
Low's (Dundee), Ltd., 21, Crichton 8t., Dundee.
COMPONENTS SECOND-HAND, SURPLUS
ALLORY 6-volt 4-pin vibrators for car
radio, etc., 15/- each.—F. Turner, 446,
Stocknort Rd.. Denton. Manchester. (3387
Ms.—8 and 6lin. 19/6 ea.; tir., 6/3; volt
droppers, 4/-; line_cord, 1/2 ft.; Midget
| trf coils, 3/3; Piezo P.Us, 70/-, v-c8, 3/-; wi-
sw, 4/10; 4-page list, 2d.; cod or cwo.—16,
St Tlelens Ave., Lincoln. . {3546
UY your components direct and save
pounds. Build our super Victory Four
ac/dc receiver, it's 1007 efficient; circuit and
everything supplied, knobs and dial ready for
cabinct, £7/19/6; cabinets, 30/- and 42/-;
detailed circuit separately, 1/6; bright steel
chassis, drilled ready, 4/6; chassis, with valve
holders, speaker, 2-gang condenser apd dial
hracketed and fitted on. 59/6; chassis made

immediate
tax:—T1141 14/-,

up to your own specification; estimates.—
RBuccleuch, Radio Manufacturers, 1 and 2.
Melville Terr.. Edinburgh. (3513

(‘OSSOR a14in C.R. tube (26D) holder, tube
7 and amplifier transformers, 5 h.v. con-
densers, 2 thyratrons, 2 h.v. rectifiers, few
odd valves: s.a.e. enguiries.—Box 3359. (3510
ASSORTMEN’I‘ of new and used radio com-

ponents, ete., for experimenters and cen-
structors, £1 per parcel; satisfaction guaran-
teed.—E. W. Robins Trading Co., Ltd.. 27.
Wellfleld Rd., Cardiff. 3539
SERVICE kits. See November isane. C.od.,

but cash with order preferred.—London
Sound Labs., Ltd.. 40, South Molton Lane,
Bond St., London, W.1.. Look out for com-

bined valve tester and circult analyser. (3253
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FAMOUS THROUGHOUT
THE WORLD

There is a type for
every radio purpose,
and it is the right type.
Satisfaction assured if
it bears our name.

BRADIO INSTRUMENTS LTD.
Purley Way, Croydon.
Telephone : Thornton Heath 3211

y

LASKY’S RADIO

370, Harrow Rd., Paddington, W.9
(Op. Padd. Hospital.) Phone : Cunningham 1979

SERVICE KITS.

Kit No. I. 24 assorted condensers con-

sisting of 8 mfd. 500 v., 4 mfd. 600 v., 16 m{d.
50 v., 2 mfd., etc., etc., £2,

Kit No. 2. Similar to above but Tolal
48 cond. In larger quantitles of popular
types. Price £3 ISs,

SPEAKERS i

Rola Sin. P.M., less Transformer, 21/6.

o 6fin,

w 8in. . 13/6.

» 6} mains energised with Trans., 32/6.
Goodmans 3}in. P.M. Speaker, less trans.
former, 30/,

Celestion 6}in. mains energised and trans-
former, 30/-,
Celestion 10In. P.M,
Lar'pr types in stock.
Volume Control, with
all values, 5/6 each; less switch, 3/9.

Midget Volume Controis with switch,
long spindle, § meg., 6/6 each.

MAINS TRANSFORMERS.

350-0-350 4 v. C.T., 120 ma., 32/6.

350-0-350 6.3 and 5 v., 120 ma, C.T., 35/-.
CONDENSERS.

2 m{d. paper block 600 v. at 2/6 each.

4mfd. »w 500v.acS/6 ,,

Other types In stock.

RESISYORS. Kit of 48 assorted, 20/-,
VALVES. We have & large stock of malns
and battery valves, English and U.S.A. types,
at B.O.T, prices.

TUNING CONDENSERS.

.0005 Midget two-gang, at 13/3.

0005 Midget two-gang with trimmers, 15/6.
.0005 Midget two-gang with ceramic trimmers,

.0005 three-gang, less trimmers, 11/6.
See our Ads. last month’s issue for rest of
0ods In stock, Send Id. for our current lists.
§and us your requirements C.0.D., but cash
with order preferred.

and transformer, 45/-.
Prices on application.
switch, long spindle,

| TWO-G

G. A. RYALL, 36, Huron Rd., 8.W.17.~—Mail
order only; no c.o.d. under £1. K
TWO-WAY screened fiexible, good quality, 1/3
yard, 3yds 2/9; twin screened, high insulation
and cotton outer cover, 1/9 yd, 4-way 2/3 yd.
TEN-ZVYAY cable, good conductors, 1/3 yd, 3
yds 9.
OCTAL 8-pin plugs with base, complete with
insul, metal cap, 1/3 each, 3 for 2/9. Dl.tto
with solder tags to take heavy gauge wire,
1/4 ea, 3 for 3/3. °
MORGANITE long spindle 10,000 vol.
less switch, 3/9.
approx., Varley, 4 for 1/6,
BURNDEPT 4-band disl, 8x5%, s.w. on lower
half of scale, 1/6 each.
MICROPHONE capsules by Standard Tele-
hones, 3/9 ea; entralab ve, less switch,
ong_spindles, 5,0000hms, lmeg, 3/9 ea.
INPUT strips, 2inx3in, 2-way, 2/6 dozen;
with terminal screws, 3/3 dozen; anchor or
mounting strips, 2/3 dozen, 5-way.
SPECIAL offer, T.C.C. double wmica cond.
0.0001x0.0001 five (ten condensers) for 1/3;
Hunts 0.01 mica cond., 1/- ea; hf chokes on
ebonite bobbins, 5.0000hms, 1/3 ea.
ERIE colour coded resistances, 2-watt type,
680, 6,800, 140,000, 150,000, 220,000,
470,000, 820,000, 2 1/3; Erie 3w, 680, 1/3 es.
YAXLEY type low loss switches single pole
dt, 2 bank, 2/9, single bank, 2/3.
TWIN rubber flexible cable, new, for mains
leads, etc. (one cover), 1/3 yd, 3 yds 2/9; push-
back connecting wire, stranded, 2 colours,
cotton-covered, 12yds 2/3.
YAXLEY type switches, 3 bank, 2 pole,
with middle soreen, long upindle, 4 shorting
bars, 6/9 each. [3397

CHARLES BRITAIN RADIO (K. H. Ede)
offers good quality radio spares.
SERVICE kits.—No. 1: One 8mfd 450v tubu-
lar and 1 doz asstd. conds., 11/6. No. 2:
Two 16mfd can conds., one 60mA choke, one
mains dropper and 12 asstd. ceramics, 30/6.
No. 3: Two 8mfd. 450v tubulars, two 4mfd
250v tubs.,, two 2mid Mansbridge and 24
asstd. ceramics and tubular conds., £1/12/6.
MAINS8 transformers (ex R.D.G.}, 4v. 4amp,
4v lamp, 350-0-350, beautiful job, 30/6 ea:
chokes (ex H.M.V. » 120mA 500 ohms, 12/-
es; multi-ratio spkr. trans., C.T., 6/6 ea;
toggle 8switches, with * on-off plate, 3/-;
radio side cutters, 4/6 pr; heavy duty cable
couplers, 3/6 pr.
KNOBS, best quality with brass inserts, 1
o0z; 1Y dia, 7/6 doz;

spindle, 11, dia, 8/6 d
pointer knobs, 8/6 doz

V ANG condensers, 0.0005 midget type,
with trims, 13/6 esa; four-gang condensers,
3/6 ea (to clear); trimmers, 40-50mm{, 4/6
doz; glass dials, Marconi or HM.V, all-wave,
Tox 41, 1/6 ea; vertical type, 2/- ea; paper
dizls for midgets, 8/- doz; {vorine dials, M.W,
{Ilome, Forces, etc.), 2/- ea; potentiometers,
long spindle, less switch, Dubilier, 5,000,
10,000, 25,000, 100,000, %, %, 1 & 2 meg, 3/6
ea: %, 1% 1 & 2 meg, with awitch, 5/6 ea.

BULAR condensers, N.1 (prices per doz),
0.1, 600v wkg, 10/-; 500v, 8/6; 400v, 7/-;
0.01 to 0.05, 6/6; 1,000v test, 0.001 to 0.005,

con.,

4 way,

|
|

DIAL p17.tes, oblong, 5% x21% !

|

ARMSTRONG

ARMSTRONG has
always had the name
for Quality.

When this war has been
brought to a successful
conclusion our new
range of ARMSTRONG
CHASSIS will prove that
our reputation was built
on a firm foundation.

WIRELESS &

ARMSTRUNG TELEVISION cu. I."].

WARLTERS ROAD, HOLLOWAY, LONDON, N.7
*Phone : NORth 3213

REWINDS

Armatures, Fields, Transformers, Pick-
ups, Fractional H.P. Motors. Speakers
Refitted New Cones & Speech Coils.
All Guaranteed and promptly executed.
Valves, B.V.A. and American, good stocks. Send
stamped addressed envelope for list of Radio Spares,
aad C.0.D. Service,

261-3-5, Lichfield Road,

A.D.S. Co. ASTON, BIRMINGHAM, 6

We have been
moving—our new
address is

No. 15, Silverdale,
Sydenham, $.E.26

Voigt Patents
Ltd.

5/-; mics, 0.0001 to 0.0005, 5/-; resistances, 50
ohms to 1 Jmeg, 15w, 5/6 doz; 1watt, 7/-
doz; Morganite volume controls, 50,000 ohms,
short spindle, 2/3 ea.
COSQOR knobsg, less grub screws, 3/6 doz;
sleeving, 2/6 doz yds; valve holders, British
5, 7, 9 and octal, American 4, 5, 6, 7 and
octal, 7/6 doz; tinned copper wire, all gauges,
2/6 per %lb reel; push-back wire, stran ed,
white and green, 2/6 doz yds.
THIS month’s special offer! Mansbridge con-
densers, 2mfd 500v wkg, 2/- ea; terms, cash
or c.o.d. over £1.-Charles Britain Radio
(temp. address), Eureka, Surrey Gdns., Effing-
ham, 8urrey. [3553
BRAND new components only, at list prices
22 for discriminating amateurs and profes-
sional constructors.
SUPPLIERS to British and Allied Services
and Government Departments.
AVO and Weston test equipment and meters,
Cossor and G.E.C. cathode ray tubes, T.C.C.
and B. and I. condensers, Erie resistors, wire-
wound precision resistors, Colvern w.w. poten-
tiometers, Keston mains transformers, chokes
and out ut  transformers, Londex relays,
Rothermel pick-ups and potentiometers, instru-
ment and wavechange switches, ceramics, J.B.
single, 2 and 3-gang vari condensers, Celes-
tion and Vitavox speakers,
SERVICE includes circuits,
construction, crystal calibration of receivers
and oscillators; “unlimited resources for tech-
nical information; specialists in short-wave
work for amateurs.
T%LE—RADIO (1943), LTD., 177a,
Rd. (Corner of Edgware Rd. and Marylebone
Rd.), London, W.2. (Business hours 9 to 5.30
every day except Thurs, 9-1}. Tel, Pad. 61186.
UPERIOR ac_eliminstor, 3 var. h.t. outputs,
2, 4, 6-volt Yamp chnrgar, incorp; 55/-.—
Harland,. 4, South Av, Brighton. (3499

Edgware

practical help in |

(WELWYN

CARBON
RESISTORS

TROPICAL GRADE
TYPE APPROVED
CLOSE TOLERANCES

LOW TYEMPERATURE
/ COEFFICIENT
ENQUIRIES ARE INVITED FROM THE TRADE—
CATALOGUE SHORTLY AVAILABLE

WELWYN ELECTRICAL

LABORATORIES LIMITED

W /YN GARDEN CITY - HERTS
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The

is indiepensable for:
Wireless Engineers, Repair 8hops,
Factories, etc., for Testing :
Continuity, Earth connection, Leak-

ages, on all kinds of tools and
apparatus.
ASK FOR LEAFLET

Completely foolproof

ACRU ELECTRIC T0OL MFG. CO. LID.,

123 §Hyde Road, Ardwick, M/c, 12

L—‘i(—'iil;: extracts from

letters sent in by CANDLER students

1 “*| have studied Lesson | according to
Lesson. your instructions, and in spite of my
lack of spare time and very short

practice periods, | fee! myself that | am
progressing well.”"—Ref. 984. A F.

2 | am very satisfied with the first two
Lessons. lessons and have improved consider-
ably, despite the fact that these were

only elementary lessons.” —Ref. A. F.M.

3 ** | have just completed lessons | to 3.
Lessons. . .. | can tell there is a marked
difference by just learning the first

three.” . .. ‘*“My morse has im-

proved considerably.”’—Ref. 1935. P. B.

4 | have Just finished lesson 4...1
Lessons. am getting on fine with my sending
and  receiving speeds. The other

week | had my A.T.C. Morse Exam,, and
| passed 100 per cent.”’—
Ref. 1661, J. R. B.

These students are taking the JUNIOR Code Course.
NEXT MONTH we will give you extracts from
letters sent in by CANDLER students who are
taking the ADVANCED Code Course.
WRITE NOW FOR THE FREE ** BOOK OF FACTS.”
JUNIOR Scientific Code Course for beginners.
Teaches all the necessary code fundamentals
scientifically.
ADVANCED High-speed Telegraphing for
operators who want to increase their w.p.m.
speed and improve their technique.

TELEGRAPH Touch Type-writing for speedy
recording of and for cial uses.

Code Courses on Cash or Monthly Payment Terms,

THE CANDLER SYSTEM CO.

(Room 55W), 121 Kingsway, London, W.C.2
Candler System Co., Denver, Colorado, U.S.A. (345)
#

l SUPREME RADIO, 746, Romford Rd.,
Manor Park, London, E.12. Tel. Ilf. 1260.
EVERYTHING for the radio engineer.
MIDGET coils, aerial and hf., t.r.f., with
fittings and circuit, 8/6 pr.; also m.l
wave, 10/6 pr; midget 2-gang s.m. 0.0005mfd,
split vanes, 12/6 ea; midget dials, all wave,
4in x 5in, coloured r.g.b., 1/9 ea; midget wave
change sws, m.l, 10d. ea; knob, black or
brown, Yin spindle, 9/- doz; good quality
100ms 300 h.m.s. chokes (smoothing), 10/6
ea; slow motion drives (only), 1/- ea; speaker
trans.,, power and pen, 40 mihs. 716
Celestion 8in speaker with trans,
29/- ea; line cords, 0.2 2-way, ranging
from 250 ohms to 550 ohms, 4/6 ea;
line cord, 3-way, 60 ohms per {t., per yard,
5/6; line cord, 2-way ditto, per yard 4/6;:
mains droppers, 0.2 amp, 1,000 h.m.s, 2
sliders, with feet, 4/6 ea; mains droppers,
0.3 amp., 800 h.m.s., 2 sliders, with feet 5/3
ca; Triple trimmers, 40 pids., 1/6 set; volume
controls with sw., all sizes, 5/3 ea; volume
controls, less sw., all sizes, 4/- ea; bias con-
densers, 50mid, 12v, 2/3 ea; metal speaker
cabinets, 8in fitting, rubber feet, colours old
gold, blue, green, cream and grey, with silk,
17/6 ea; mains trans., 4v, 2 amp, 4v Samp,
3504350, 19/6 ea; ditto, 5v 2amp, 6v 4amp,
19/6 ea; 2,000 ohms and 10,000 wire wound,
less sw., v.c.8, 5/6 ea; mgny other lines in
stock; stamped addressed envelope for all en-
quiries to Dept. M; cash with order, no c.od.
6d. extra for postage. (3485
VALVE holders.—Celestion Amphenol octals,
. 8/- doz; 4, 7, 9-pin B.V.A. and 4, 5
7-pin  U.S.A. Mazda octals, 6/- doz;
B.V.A., 8/- doz; side contacts, 15/- doz.
LOUDSPEAKERS, less transformers:
p.m., 5in 21/6, 6l%in 21/6, 8in 24/-; R
p.m,, 8in 25/6, 10in 31/6; &
£ ok, B, (s
SAKER pol. oak cabinets; 15/- each.
VOLUME controls, wire-wound, 10 ohms, 36/-,
doz, 3/4 each; carbon, with switch, 3/- each;
carbon, without switch, 2/6 each.
ROTHERMEL Bullet crystal mike; £3/15.
HEN.LEY soldering irons, tapered bit, 13/4;
pencil, 15/-; 5,000 valves stocked, English and
U.S.A. types, all at B.O.T. controlled prices;
send 1d for lists,
TERMS, c.w.0. or c.o.d.; carriage paid on
or(]ers £1 or over.—1I. Ransom, 34, Bond St.
| Brighton 5603. [3504
| .A.. thread screws, useful sizes, 2/6 gross;
ditto, nuts, 2/6 gross; assorted screws and
nuts, 2/6 gross; ditto, brass washers, 1/6 gross;
fibre washers, 1/6 gross; assorted solder tags,
2/- gross; assorted small eyelets and rivets,
1/3 gross; rubper-eovered stranded copper wire,
1d. yard; heavier quality, 1%d. yd: veyy heavy
quality, 214d. yd, ideal for aerials, earths, etc.;
tinn copper connecting wire, 20ft coil, 6d.;
d}tbo. rubber-covered, 10ft. 6d.; cotton-covered
tinned copper wire, single, 25g, 12yds 9d.,
50yds 3/-, many uses; C.C. twin Kbell wire, 1/9
doz, ydsg ditto, heavier quality, 2/3 doz. yds;
ditto, fldt rupber-covered. 3d. yard; twin flat
br.alded electric cable, 6d. yard; Wood's metal
stick, 2l%in by Lin, 1/-; cotton-covered copper
instrument wire, 14lb reels, 18, 20, 22, 24
gauges, 1/6; 26, 28 gauges, 1/9; 30, 32g.
2/-; 34g, 2/3; 24, 26, 28g, silk-covered, 20z
reels, 1/6; 30, 32, 34, 36g ditto 1/9; 42g,.2/-;
16g double silk-covered, 11b, 5/-; sensitive per-
manent detectors, tellurium-zincite combina-
tion, cor.nglcte on base, guaranteed efficient,
2/6; reliable crystal, with silver cats-whisker,
6d.; reconditioned headphones, complete; 4,000
ohms, 12/6; all postage extra.—Post Radio
Supplies, 33, Bourne Gardens, T.ondon, E.4.
INE cord, 2-way, 3/6 per yard; 3-way, 4/6
per yard (approx. 60 ohms per foot);
speakers, Celestion (latest) speaker, 2lin, pm,
27/-: 8in, pm w/transformer, 27/6; 6l4in, pm
(multi-ratio transformer), £1/8/6; 10in pm
(with trans.), 57/6, (less trans.), 52/6 (for
P.A. work); Rola 5in, pm, 22/6; 6in, pm, 21/-
{less transformer); Goodman, Sin, pm (less
trans.), 30/-; 2-gang condensers, 0.0005, less
trimmers 14/-, with trimmers 15/6; midget
coils, 6/6 per pair; valve holders (British and
American types); volume controls (all values),
less switch 3/6 each, with switch 4/6 each;
mains transformers, 4v and 6v, 27/6 each;
largest stock of radio valves in England, list
prices plus purchase tax, B.V.A. and Ameri-
can; Rothermel lcrystal) pick-ups, metal S8
£3/14, Senior de luxe £3/18/9; condensers, all
types in stock, 4's, 8's, 16’s, 32's, mid, 500v
working, 0.1, 0.01, 0.25, 0.002, 0.5. etc., etc.;
special offer, silver mica condensers, all values,
4/6 per doz.; assorted parcel, 6 doz. lots,
£1/10, 12 doz, lots £2: accumulators, glass,
2v, 45 dmp, 14/6: celluloid (portable), 2v,
17/6; resistances, %4 and 1 watt, all values,
1/- each, 10/6 per doz.; strictly cash with
order, plus postage; enquiries invited.—Matt
Radio Service (Kingston 4881), 152, Richmond
Rd., Kingston-on-Thames, Burrey. (3488

5-pin

Rola’s
. & Al
A. me,

aUSTERITY

RADIO LIMITED

f For
CONSTRUCTORS’ KITS\

see last month’s issue

MAINS TRANSFORMERS
Primary, 10-0-200-220-240 ; screened primary.
H.T. 375.0.375 at 176 ma. ; LT1,5 v. 2 3. LT2,
63 v. 4a.; LT3, 6.3 v. 4s Price 52/6 each,

post 1/1.
850-0-350 ; 150 ma.; AL.T.8,63v.5a.; dv.da;
Rec.5v.2a.; 4v.2§ s canbeused with inter-
national or English valves. Colour coded. Mains
Input tapped 200/220/240 A.C. B50/-, post 1f1.
400-0-400; 120 ma.; LTs, 4v.2ta.; 4v. 42,
4v.2a.; 4v.2a.; Long Colour Coded b
with high insulation. (200/320/240) Mains Inpnt
Tappiogs. 45/, -
350-0-350 ; ma.; 4v.éa.; 4v.2a.; AC
Mains Input 230. 30/-, post 8d.
800-0:300; 80 ma.; 4 v. 4a.; 4 v.2a.; A/C
Mains Input 280. 30/-, post 8d.

0-0-350. s Mounting, Shrouded, 4 v. 4 a. ;
4 v. 2 ., Input 200/220/240. 35/=, post 9d.
300-0-300. 75 ma., Chassls Mounting, Shrouded,
4v. 4a.i 4v.2sa.; Input 200/230/250. 37/6.
Mains T 4, wound to
LF. TRANSFORMERS. Midget,3:1,4:1,5:1
ratios. @/- each.
L.F. CHOKES, 15 Hy., 80 ma., 1,000 ohms, tapped
»t 860 and 640, Price 12/6 each. 30 Hy.,
%0 ma., 1,000 ohms. Price 17/6. Small 10 Hy.,
50 ma., 380 obms, 8/6.
PUSH-PULL Input Transformers, heavy doty.
Spiit secondary windings ratlo 4 : 1. Price 16/6.
Small for Paralie] Feed Standard, 6/-.
OUTPUT TRANSFORMERS. Standard Pentode,
midget, 3 ohms, 756. Pentode small, 8/8. Multi-
ratio, standard, 12/6.

4-VALVE, 4-WATT
GRAMOPHONE
AMPLIFIER CHASSIS

Assembled on black Orackle-finished chassis
fitted with separate Tone Control, Volume
Oontrol with onjoft switch, socketa for mioro-

Hum free, good quality reproduction. AQ.
only. lnpﬂ(wl%lll. \a r;!:llu overall, 8x 64
x 7¢4in. Ready to play. ice,

Including valves and speaker 10 Gns'
Theoretical and practical Bine Prints of the
above available separately, 2/6 palr.

ONDENSERS, 2-gang, small, 9 trimmers, fixing
OO eeta, 0005 ) bozed.  14/6.

S-gang Smali, .0008 Ceramic insulation, fixing

brackets, boxed. 13/6.

SHORT WAVE TUNING CONDENSERS. .0001,

00014, 00015, 3/ each; .00016, 4j-; .0002,

4/6 each.

REACTION CONDENSERS. 0003, 0005, .00015

Differential .0003, .0005, 3/-.

Trimmers. T.C.0. Straight Line Alr Spaced,

B to 38 bt max L0 So%o, Too/1o0, 160/500,
Ao VN epwcih T'vin Trimmer, .Cemmlc:

0005, 2/

Silver Mica Condensers, wire ended, 40 pi., 88 pt.,

00015, etc., 8d. each.

Resistors, standard values, § watt, 6. ; 1 watt,

1/~ each.

Mains Dropping Resistors, with variable tappings,

2 a., 1,000 ohms, 6/ ; .3 8. 750 ohms, 7/- each.

Wire Wonnd Resistors, 500, 1,000, 2,000 ohms,

10 watt, 2/6 each.

Multicore Solder, 64. box.

Coils. Short Wave, 16 to 50 metres, on Paxolin

Formers, colour coded, A. & H.F. with reaction,

matched pairs ., 4/- with circult. Aerial and
Long, Medium and S8hort

(16-60 m.) on one former, 12/6 palr.

Medium Wave, Midget, 8/6 per pair.

Line Cord. 3-core, .3 amp. 60 ohms per toot, 5/-

peor yard.
Flexible Couplers. 3" spindle, 1/- each.

307 HIGH HOLBORN,

LONDON W.CI. Phone- HOLborn 463/
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SEXTON'S ror
SERVICE & SATISFACTION

THE DORSET BATTERY THREE for
£6.6.0. This excellent battery radio can be
constructed at home without any previous
knowledge of radio. Complete instructions,
Including full-size wiring diagrams, chassis
drilling ~ template, every step and  wire
described explicitly. 3/6 post paid.
THE WIZARD FOUR valve, AC/DC mains.
This mains radio can also be built at home at
a maximum cost of only £9.9.0. instructions
contain full-size wiring and assembly diagrams,
drilling template, etc., components can be
obtained from any radio dealer. Complete
instructions 5/ post paid.
LOUDSPEAKERS, “Rola’ Sin. with
trans., 29/6 ; 8in. size with multi-ratio
trans., 32/6. ‘' Celestion '’ with trans.,
8in. size, 29/6. Goodman's 3iin., two types
available, 2-3 ohms or 12-15 ohms speech
coil, 30/~ each. *’ Celestion '* malins energised
10in. size, 2,000 ohms speech coil, 42/6 each ;
with trans,, 50/- each,
Three-Gang .0005 Tuning Condensers,
large type with slow motion drive, mounted
on metal frame, sultable for any radio, 12/6
each.
War-Time Civilian Radio Receivers for
mains  only, Four-valve superhet
circuit. A soundly constructed radio with
plenty of volume, complete in cabinet,
£12.3.4,
American Radio Valves.
types. Write for lists.
Auto-Transformers, 200-watt type, 100
volt input, 240 output and vice versa, 22/6
each.
Terms : Cash with order only, Id,
stamp for latest list,

J. E. SEXTON & CO. LTD.
164, Gray’s Inn Road, London, W.C.I.
Tel. : Terminus 1304 & 4842,

We stock most

Send

YOU
can become
a first=class

RADIO
ENGINEER

We are specialists in Home-
Study Tuition in Radio,
Television and Mathematics.
Post coupon now for free
booklet and learn how you
can qualify for well-paid
employment or profitable
spare-time work.

T. & C. RADIO COLLEGE

2 The Mall, Ealing, W.5

NNEsaaEsaReNEsNEResRaRsNTI RGN AsRETREnana.
(Post in unsealed envelope, 1d. stamp.)

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

.
3
.
»
-
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l
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VOIGT HO horn and base chamber, twin
cone unit with ac field rectifier, offers;
Magnavox 66 200-250v dc field, £5; modern
walnut radiogram cabinet, £3; 12in cathode
ray tube with stand and deflector coils, £3/10;
buyers must arrange own carriage,—Miall, 46,
Station Rd., Orpington, Kent. [3474
]' OOK! Look! Look! 4- and 6-volt combined
-4 mains transformers; 3-way line cord, 0.3-
amp; 120-watt auto transformers; spea'ker
transformers; volume controls (with and with-
out switch}; p.m. and m.e. speakers (with and
without transformer); spade terminals; wander
plugs; Bakelite electrica] accessories; etc., ete.;
trade only; send 1ld. stamp for latest list.
Ralph Lewis and Co., Ltd., 150, Charing Cross
Rd,, London, W.C.2. Tem. 0232. {3468
ENRY'S offer.—T.C.C. 2mid, 1,000v ka..
7/6; T.C.C. block, 4x4x2x2x1x5 mid,
450v wkg., 17/6; Celestion 6%in mains energ
ised, 700 ohms, with traus., 32/6; Midget
t.r.l. coils, med. waves, 6/6 pr., with ac/dc
circuit; also med. wave coils, with trim, 8/6
Bulgin twin fuse-holders, with safety
cover, 2/9; mid 2-gang cond., with trim, 14/.;
3-gang,
lengths, 7/
with 6ft lead,
10.200v 100 mA, 21/-;

6; 3-way, 10/-; 1 jack and 2 plugs
6/-, complete; Westinghouse h.t.
.6 Westector, 5/-;

5 mA ins. rec, 15/-; Celestion Amphenol
valve-holders, int. octal, 5 and 4 pin Enf. and
Am., 1/- each, 10/® doz.; 465 i.l. transformer
!majl cans, 15/- a pair; sa.e. for lists.—
Henry's, 5, Harrow Rd., Edgware Rd., Pad-
dington, W.2, [3435

VO stockist.—Good stocks of avometers for
immediate release against contract _num-
bers with priority rating. Unless holding a
Government contract don’t waste time writ-

ing. D.c. Minors £3/10, Uni Minors £8/10,
model 40 £17/10, model 7 £19/10. For par-
ticulars of multipliers, shunts and trans.

formers for above send 1d. for illystrated list.
Woll electric drill stockist, now {free from re-
striction; to take up to lY4in drill £8/8, ¥in
£10/10, %in £15/10; state voltage. Send 1d.
for illustrated list. Valve stockist, list prices;
Brimar, Cossor, Dario, Ever Ready, Ferranti,
Hivac, Lissen, Marconi, Osram, Mazda, Mul-
lard, Philips, Triotron, Tungsram and
American. F( uncertain of the type required
send old valve or sketch showing position of
valve in chassis and*® model number of set.
All valves tested before dispatch; we specialise
in matched pairs PXds, 6V6s, etc. Tungsten
contacts for Philips tubular converters, sets of
8 3/6. Resistance wires; loz 27g 3.2Q=ohms
p. yard max. cur., 9amp, 2/6; loz 31g 6.40 p.y.,
max. cur., 52 amp, 3/-; 1oz 33g 8.6() p.y., max.
cur., 0.42amp, 3/4; Y0z, 37g 18.50) p.y., max.
cur., 0.26amp, 2/-; Y40z 39g 31.7Q) p.y., max.
cur.,, 0.16amp, 2/2; ';:)z 41g 44.3Q) p.y., max.
cur,, 0.14amp, 2/6; L0z 43g 66.2Q p.y., max.
cur.,, O.1lamp, 3/6. In addition to above we
carry complete radio and electrical stocks, and
our motto for the last 25 years is, If you
can’t get from us, give it up. All goods are
cash with order, post free over 5/-—Park
Radio, 676, Romford Rd., Manor Pask, lon-
don, E.12. Tel. Ilf. 2066. [3555
COULPHONE RADIO, New Lon'sbon, or,

Preston.—New goods only, all ungsram
and B.V.A. valves at presen manufactured;
mains transformers, interleaved impregnated
windings; screened primaries, 350-0-350v
100mA, 4v 6A, 4v 2A, or 6.3v 3A, 5v 2A,
28/6; bobbins only, windings as above, 15/6;
425-0-425v 200mA, 4v 8A, 4v 4A, 4v 4A,
52/6; smoothing chokes, 251y 200 mA, 21/6.
speaker field coils, 2,000 ohms, 9/6; speakers
p.m., less trans, Sin 21/6, 8in 24/
10in  35/-; with transl, g8in 30/-, 10in
45/-; 8in energised, 2,000 ohmi, with transt,
35/-; output transt, power-pen, 40mA, 8 6:
push-pull power-pen, 80mA, 21/-; push-pull
extra H.D., 100mA, 37/6; Rola push-pull,
15/6; mains dropper resistors, 800 ohms 0.3A,
2 varitaps, 5/8; push-back wire, 501t 3/-,
1001t 5/6; tinned copper wire, Yolb, 2/3; 2mm
sleeving,  3d.; resin-cored solder, b, 4/.;
4mid 1,000v  dc  working paper con
densers, 12/6; tuning condensers with
trimmers, 0.0005, 2 gang 12/6, 3-gang 13/6;
M. and L. wave coils, trf., 12/6 pair;
Parafeed 1.1. trans, 4:1, 6/6; quality p.-p,
11, tranef, split secondaries, 2:1, 22/6; h.f.
chokes, 1/9; carbon resistors, 50 < hms to 5]
megohms, ¥w 6d, 1w 9d.; switch cleaner, 3/6
bottle; vol. controls, less sw, 3/9; with sw,
5/-; Pyrobit pencii bit electric soldering
irons, 21/-; grid clips, 10d. doz.; valve-holders,
Eng. and Amer,, 1d. per pin; smoothing iron
elements, 450w, 2/3; fire spirals, 750w 2/,
1,000w 2/6; shalt couplers, 6d.; tin knobs,
9d.; single-screened cable, 10d, yd; twin, 1/2
yd; high grade S5.way cable, 1/- yd; all sizes
tubular and mica condensers, limited quan-
tity, 3%in dial, 0-lmA m.c. milliammeters,
B.8. 13t grade, 70/-; send s.a.e. for the beat
service list available; no c.o.d.; all orders
over 5/- post free, post 6d. extra under 5/-,

12/6; 0.2 line cord 2-way, 500-ohms |

& @4 Liglimin
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RADIO

WILL SET THE STANDARD
OF POST-WAR LISTENING

MAY WE ADD YOUR NAME
T0 DUR MAILING LIST?

R-N-FITION LTD - BRIGHOUSE YORKS.

ROTARY

WARD CONVERTERS

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

CHAS. F. WARD -
37, WHITE POST LANE, HACKNEY WICK, E.9
'Phone : Amherst 1393

"?ésrpsco -

DPE_—

g
indispensable
to Radio Service
\\ Engineers. Makes 20
tests. Interesting Booklet
on request. From all Wholesalers
or direct. Send for leaflet Rrq.

RUNBAKEN -- MANCHESTER -- |

INSTRUMENTS LTD
PEEL WORKS, SALFORD, )
groni v
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WAVEBAND RADIO

AMERICAN SERVICE MANUALS

Vol. I. Sparton/Emerson. Vol. 2. Crossley/
Belmont. Vol. 3. Crossley/Belmont, part 2,
Vol. 4. RCA Victor and GE Admiral. Vol. 5.
Emerson, part 2. ALL at 12/6 each, or the set
of five for 60/-, post paid.

**RADIO INSIDE OUT.” Complete Service-
man’s guide, 4/9. Wireless Amplifier Manual,
llul’ly Wlluserated, 2/3. 66-page Radlo Valve Manual,

'! LUSTRAPHONE " Moving Coil Micro-
phone. In modern N.P. case, beautlfully finished.
Impedance 20-25 ohms. Dimenslons : 2}in. X 4in,
with socket tapped {in. thread. 85/- (7 days’
approval allowed).

WALSALL Moving Coll Milllampmeters, 2}in.
diam,, bakelite case, 55/-.
INDUSTRIAL Solder Irons, 18/6.
VIBRATORS, 12 volt, 15/-.

CARBON RODS, I[2in, for Sunray Lamps,
}in. diam,, I/-.

DROPPERS. .3 amp., 800 ohms, with feet, 5/9.
SWITCHES. D.P.D.T. Rotary Switches, 4/-.
TWIN SCREENED WIRE, 6 yards for 7/6.
VOLUME CONTROLS. Every value in stock,
with switch, 5/9.

STANDARD SPEAKER FIELD COILS,
2,000 or 1,500 ohms, 8/6.

TRANSFORMERS. 25 watt P.P. O.P. trans-
formers, 27/6.

CHOKES, Heavy duty chokes, 30 hys. 120 m.a.
200 ohms, 14/6.
REPLACEMENT BOBBINS,
or 4 v. mains transformers, 18/6.
TWIN H.F. Suppressor chokes, 4/é.
BUZZERS, 2/6.

CAR

for either 6 v.

METAL

EXCLUSIVELY MAIL ORDER

WAVEBAND RADIO LTD.

63, Jermyn St., Piccadilly, London, S.W.1

Designed and produced for Dance Halls, Canteens, Clubs,
Ete. For R of b Records and

anpouncements.
CIRCUIT. Fifteen watts obtained with two 6FG valves
in Push Pull. Firet audio is a 6J7G feeding into 6456 as
phase changer, RC coupled to the two GF6’s.
A large, specially made Output Transformer ls tapped at
3, 5 and 8 ohms.
The chaseis, 10 x 8 x 2}, finished black crystalline, has the
valve suckets, input strip and mains adjuster panel already
riveted in position, fixings are provided fcr the trans-
formers. Smoothing is by Paper Mansbrldge Condensers.
Simply bolt the trans. to the chassis and wire up. Supplied
complete with valves and all accessories *

Price £12 .10. 0
Other equipments include a 45-watt amplifier and an A.C.

Mains TRF receiver in unlque cabinet. For full detaile
write (enclosing stamp) for Leaflet A12.

Fuil size Blue Prints of these Kils are avatlable 2{3 each.

RADIO INSTRUMENT CO., Radio Products,

249, BROADWAY, BEXLEY MHEATH, KENT.

|

|

|
|

THE Simplex Four, theoretical circuit dia-
gram of 4-valve m. wave, ac/de t.r.f.
Midget, with all component values, 1/6; com-
plete kit of parts, valves, etc., for this most
successiul Midget receiver, £9; Midget pol-
ished cabinet, 30/-; Midget aerial and h.f.m.
wave, t.r.f., high gain coils, 9/- pair; short
wave, aerial and oscillator coils, i.f. at 465
kc/s, 5/6 pair; ditto m. wave coils, 9/- pair;

Midget 2-gang variable 0.0005mid condensers, |

15/-; 3-gang, 14/-; Midget chassis de luxe,
sprayed grey, 10% by 6 by 2in, drilled 4
valves, 9/6; " Simplex ” Midget chassis, drilled
4 valves, and all component holes, speaker
cut-out, electro zinc finish, 11 by 4% by 2in,
7/6; Midget dials, m. wave, 4x3lsin., ivorine,
2/-; Midget chokes, 7/6; heavy duty, 80ma,

12/6; 120ma, 15/-; Midget speaker trans.,
pen, 7/6; Celestion 8in P.M.. with trans-
former, 27/6; & A. 8in, M.E. field, 1.200
ohms, with trans., 35/-; condensers, 25mfid,
12vw, 2/-; 250mid, 25vw, 4/6; 0.tmid, 8/
doz; Midget rotary switches, on/off, 3/-;
d.p.s.t., 3/6; d.p.d.t.. 4/-; line cord, 3-way.

60 ohms foot, 0.3 amp, 6/6 yard; ditto 2-
way, 5/- yard; mains droppers, 0.2 amp, 1,000
ohms, 4/6: 0.3 amp, 800 ohms, 5/6; compre-
hensive list, monthly, 2l4d.; s.a.e. enquiries;
postage all orders.—0. Greenlick, 34, Ban
croft IRd., Cambridge ITeath Rd., Tonden, E.1.
Ste. 1334. (3549
HARGER kits, instrument rectiflers, mains
transformers, gramophone pick-ups. mikes.
AMetal rectifier 2v half amp, with transformer,
makes ideal trickle charger for 2v wireless
cell, 13/6, postage 7d.; instrument rectifiers
for meters, bridge type, bakelite, very gooad
make, 1Ima and 5ma, 18/6, post 3d.; 10ma to
50ma, 15/6. Metal rectifier 6v 2.5amp, with
transformer and ballast bulb for 2v 6%
charger, weight over 5lb, 46/6, post 10d.;
ditto, 2amp, 42/6; ditto, 1.5amp, 35/-, post
10d.; Junior 6v charger kit approx. 0.8amp
charge, 29/6, post 104.; all with instruction
sheet and circuit. New charger kit, superior
moddel, weight over 121b, ideal for car battery
boosting, 6v-12v at 3amps continuous, also
charges at 1.8amp or 1.2amp, price £4/17,
post free, packing returnable. Metal rectfier
12v lamp, with transformer and ballast bulb
for 2v to 12v charger, 37/6, post 9d.; ditto,
1.5amp. 47/6; also the popular model 12v 2.5a
rectifier, with transformer and ballast bulb,
59/6, postage 104, Mains transformers. 21v,
tapped at 10v and 14v 2amps, 26/., Postngo
9d.; also 21v tapped at 16v dampe, 55/-, post

1/1. Rothermel Senior bakelite crystal pick
ups, 78/9; Rothermel D1.104 de lixe mijoro-
phones, £4/14/6; also the “ Bullet' micro.

phone hy Rothermel, £3/5; moving coil micro-
phones in stock, leaflet and price list on ap-
plication with 1d. stamp, & new standard of
value set hy this real fine produoction,.—
Chamninn 43, Unlands Way. N.21. Lab 8457

.SO%THERN RADIQ'S wireless bargains.—

pecial offer of latest radio publications:

» Radio Valve Manual,” equivalent and alter-
native American and British types, with all
necessary data, 3/6; ' Radio Circuits,” fully
illustrated, - receivers, test equipment, etc.
2/-; " Services Signalling Manua ,”” Morse, In-
ternational code, etc., 1/-; Amplifiers,”
fully descriptive circuits, 2/-;  Radio
Manual,” formulas, tables. colour code, etc.,
1/-; Telsen large drives, complete boxed (tvpe
wig4), 2/6; reaction conds., 0.0001, 0.00015
1/9; 2mid conds., P.O, upright paper tvpe
used but fully glamnteed. hifh working volt
age. 2/6; Ace P.O. mikes, complete with trans.
ready for use with any receiver, 7/6; Multicon
mica conds., 28 capacities in one, from 0.0001
upwards, 4/-; crystal detectors, complete, 2/6:
Dr. Cecil crystals. 6d., with catswhisker, 9d.;
push-back wire, insulated, 25yds for 5/-; in-
sulated sleeving, assorted colours, vd. lengths,
3/6 doz; single screened wire, doz vds, 10/-;
twin screened wire, 17/- doz yds; metal cased
conds., 0.140.140.1, high working voltage. 2/6;
power rheostats, Cutler-Harmer, 30 ohms, 4/6:
push-button awitches, 3-way 4/-, 8-way 6/- (all
complete with knobs}: escutcheons for 8-way
'b. switches, 1/6: p.b. knobs. 6d.; pointer

[:nobs (black or brown}, special instrument
type for Yin spindles, 1/-; Erie resistances,
brand new, wire ends, %, 5, 1 and 2w, mostly
low values, but a very nseful selection, 100
for 30/-; conger earth rods, 18in, 2/6; heavy
duty L.F. chokes, 30Ohys, 100ma, 250 ohms
14/-, 500 ohms 16/-, 1,000 ohms 17/6; we
have for disposal a larfze quantity of brand new

assd. screws, sample 1lb weight, 5/-; soldering
tags, inclading epade ends, 6/- gr; coil
formers, ceramic and paxolin, 7/6 per doz;

special bargain offer of 50 ased. conds., 20 tubu-
lars, 20 mica conds., 8 silver mica conds, and
2 electrolytic conds., all brand new, 47/6 the
parcel of 50; all types of Pyrobit soldeing
irons available from stock, chassis mounting
valve holders, English and American types. all
sizes, 1/- ea.; hundreds more bargaine.—
Southern Radic Supply Co., 46,

Lisle Bt.,
Londos, W.0. Gerrard 6653. 13083

ELECTRADIX—

We carry large stocks of Rsdio—Electrical—
Mechanical and Scientific Apparstus., You are
Invited to visit our showrooms.

MOVING COIL SOUND UNITS. P.M.
45 ohm, }in. coil, 1}in. overall, complete for litcle
speakers, mikes, headphones, etc., coll energlsed
by famous ALNI Magnet. In bakelite case, with
3in. front flange. As new, 12/6.

SMALL MOTOR GENERATORS by ED.C.
and others, Pocket size for use with Receivers to
take the place of H.T. battery, will drive off small
6- or |2-volt accumulator, output 230 v. 30 ma,,

beautifully made for Government radios. Brand
new, 75/-.
HAND MIKES for announcers, broadcasters

and recorders, hand type by Tannoy, multi-cell
carbon type, weatherproof, sultable for hall or
outdoor use, with neat switch in handle, 21/-.

TRANSFORMERS. 3 kW Crypto, 230 v. to
115 v., shrouded, £12. 3 kW Metvick, 50 cy.
400 v. to 600 v., £9 10s. | kW Powquip 50 cy.
250 v. to 50 v. 20 amps., £9. 500 watt Foster
50 cy. 440 v. to 110 v. 5 amps,, £4/15/-. 150 watt
Foster 400 cy. 230 v. to 15 v. 10 amps., £2/15/-.
§ watts H.T. test Transformers, 110/220 v. to
1,000 v. 5 m.a, 10/-. Current transformers for
meters. Various sizes in stock.

TRANSFORMER PARTS. We have a limited
number of shrouded Transformer carcases for
rewinding, 3 kW. size, with laminations, first-
class make, 75/-. Stalloy Sheet,approx. 17In.X Sin.,
9d. per sheet.

METERS. Moving coll millisammeters, flush
panel type, 3in. dia., 0-1 m.a, 100 ohms resistance,
bakelite case, new, 60/-. Voltmeters, precision
A.C./D.C. moving iron type, flush panel, 3in. dla.,
0-60 volts dead beat, 45/-. Polarised M.l volt-
meters for D.C. readings only, 0-9 volts, flush
panel type, 2}in. dia., 21/-. Many other bargains
avallable. Send us your enquiries.

MOTORS A.C. Motors 230 voits, new, 1,425
r.p.m., enclosed type with starting switch in-
corporated, § h.p. and } h.p. for prompt delivery.
MOTORS D.C. Fine modern motors, |/5th h.p.,
200/250 volts, enclosed, drip proof, silent bearings,
double end shaft weight 35 Ibs. Compound,
1,440 r.p.m., 70/-,

MOTOR PUMPS. We can give immediate
delivery of the famous Stuart Turner 12-volt DICH
motor pumps ; 120 galls. per hour, 84/-. Same
type, but for A.C. mains, 136/-. Pumps only :
R type twin-piston rotary for h.p. motor drive,
£3/8/-. Aquarium aerators, £5.

PEFROL FILTERS. Enots brass petrol filter
with union, 7/6.

BUTTON MICROPHONES are SOUND
TRANSMITTER UNITS. A marvel of acoustic
engineering design, as used by G.P.O. For
amplification and detection of sound for all
purposes.

EVERY BUTTON GUARANTEED.

The lin. dia. brass body
forms the granule chamber
and the diaphragm is thin
mica. Needs only a pocket
battery 4} volits and a
high ratio transformer. With
special transformer and in-
structions, 7/6. Button
only, 2/6.

RHEOSTATS " AETNA ** panel switch rheos.
to | ohm and off, 6 volts 3 amps,, with bulb in
knob, 2/6 each, postage 6d. Slider rheos. for all
currents ; heavy grid 40 amp. |0-stud control,
240 volts to 45 volts, 33in,X 16in.x |4in., £5/10/-

smaller for 110 volts to 45 volts, £3/10/-. Pitkin
Lab. rheos., circular 8in, glass front, 50 ohms
2 amps., 35/-.

CONTROL BY LIGHT and
Invisible Rays, Raycraft sets with
selenium bridge. 10,000 ohms .

;ele-:ype Relay, fittings and booklet,
2/-.

G.P.O. ELECTRIC COUNTERS
to 10,000, 5/6 each.

Please include postage for mail orders,

ELECTRADIX RADIOS

214, Queenstown Road, Battersea, London, 3.w.8

Telophone MACaulay 2159
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ELECTRIC APPLIANCES

INSULATION
STRIPPER

The SOLON Electric Insulation
Stripper provides a quick method
of severing the insulation neatly
without damaging the conductor,
by means of an electrically heated
wire, Full details are given in
Folder Y.9, which also describes the
range of SOLON Electric Soldering
Irons and the SOLON Electric
Solder Pot.

W.T.HENLEY'S TELEGRAPH WORKS

COMPANY, LIMITED,
WESTCOTT ¢ DORKING * SURREY

FOR THE
I,RADIO SERVICE
MAN, DEALER

AND OWNER

The man who enrols for an 1.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 principles
of radio, we want to show our students
how to apply that training in practical,
every-day, radio service work. We train
them to be successful !

members of H.M.
of

Special terms for
Forces and discharged members
H.M. Armed Forces.

INTERNATIONAL Conn

ONDENCE SCwOOLS

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

the subject marked X.
Complete Radio Engineering
Radio Service Engineering
Elementary Radio Television
And the following Radio examinations :
British Institution of Radio Engineers
P.M.Q. Certificate for Wireless Operators
City and Guilds Telecommunications
Wireless Operator & Wireless Mechanic, R.A.F.

Name...,
Address

ERVICEMEN.—The following products are
well designed and of high quality; volume
controls, carbon type, all values, with or less
switch, wire-wound resistors, 1 to 60 watts;
dropper resistors, 0.2 and 0.3amp; line cords
and razor resistors; terms and quotations on
req.—Dagole, Ltd., 35, High St., Ruislip, Mdx.

LINECORD, 0.3amp, 3-way, 3/6 per yd; un-
drilled chaasis, 8x7x21%, 3/- ea., doz lots
at 2/3 ea.; volume controls, 0.25, 0.5, 1.0
meg, short spindles, no switch, 2/6 ea.; Ameri
can oct, valve-holders, 7/6 doz: 2mm sleeving,
2/9 doz yds; resin cored solder, 4/6 1b; 18G
tnd. cppr. wire, 4/- 1b; Midget medium wave
coils, 5/- pair; Midget 60ma chokes, 6/6 es.;
Multitap output transformers, 8/6 ea.; 0.2
amp droppers, 5/.; 0.3amp, 5/6 ea.; both with
fixing feet; mains transformer replacement
bobbine, 4v, or 6.3v heaters, 17/6; electric
soldering irons. 12/6; black set knobs, bushed,
7/6 doz; " Meico™ moving coil microphones,
maesive allchrome quality job, £5/5: solder
tags, 2/- gross; etc.; large stocks valves, all
service requirements, list 1d.

; orders above

10/- post free (mail order only).—A. Huckels. |
l bee, ** Hazlejohn." Crofton Lane, Orpington,
WANTED, EXCHANGE, ETC, |

] man, Water|

ANTED, Mullard TVs tuning indicator
valve.—Box 3367. (3532
WANTED, Rich _and Bundy E105 choke.
Rudd, 132, Trafford Rd., Norwich,

TD., 3 Ostar Gantz valves, 1G5, 2V3.—
Davidson, 22, Douglas St., Bannockburn. |
Pezolectric pick-up wanted.—8ay, |
t-Watt College, Edinburgh, 1. (3548
Universal Avominor, good cond.—
43, Broom Rd., Teddington, Mdx.
split valve adaptors wanted.—

astholme, Bigby Rd., Brigg.

amber or infinite baffle cabinet
peaker.—Osborne, 30, Forester

Herio
Avery,
ARIOUS

Ramage,
ACOUS’]‘I_C ch,
for 18in s

HARRISFLEX BEARINGS LIMITED
TIDDINGTON ROAD - STRATFORD-ON-AVON

OR INSTRUMENT
moUNTINGS
a few types of
which are MWius-
trated, hayé Been
spechlly daveleped
to take care of
different frequen-
cles and to centrol
vibration.  Types
and sizes available
to carry varying
loads (Rubber to
metal bonded).

Rd., Bath, (3491
WANTED, Voigt domestic corner horn, with
or without unit. -G., 7, Villiers Rd.,
Southall, Middx. {3544
NATIONAL H.R.O, Senior, with complete
set coils, power pack and speaker, and
H.R.O. 1-10.—Below.
201a motor and turntable,
Walco sapphire needle and Telefunken T1001.
-79, Allesley Old Rd., Coventry. (3520
.M.V. or Garrard auto-change ac gram.
motor, with p.u., condition,
wanted.—Box 3370, {3547
REQU_IRED, Howe box baffle for 12in audi-
torium speaker.—Reply to J. L. Ware, 18, |
Gunter Grove, 8.W.10. (3476
WTD., bandpass coils for 2 ht diode tune
or com
Straight Six.

in good

T,
plete tuner or Wireless World
-Box 3352, (3482
ANTED, electric gramophone described
W.W. May 11th, 1939.—Rathke, 40,
West 8t., Dorking, Surrey. 492
ANTED, recording unit, with motor; Par-
meko preferred.—Trinder, 36, Hurst Rd.,

CoRE*

Jor all purposes
GREENFORD, MIDDx. WAXLOW 2300

I AMERICAN MIDGETS HANDBOOK—
Describing with many oirouit dlagrama the peculiarities
of small American (Midget) Radios. Especlally written
for service men, most likely faults and their remedies
with hints on wartime substitutes for unobtalnsble
parts are all given. The valve dsta section gives bases
and working characteristica of the.80 or so valves used

in midgets,
Price 2/6
from booksellers or by post, 2/8.

longford, Coventry. Tel. 88811. (3501
E offer cash for good modern communica-
tion and all-wave receivers. — A.C.8.
Radio, 44, Widmore Rd., Bromley, (1541

TD., All-Wave mains signal’ generator,

Radio uouu.“l'.fn'ﬁ'o ﬁ‘r'u‘l.?h..un.. Mddx.

Avo preferred; cash or exchange new
valves, electrolytics, etc.—Box 3366. (3529
ANTED, * Wireless World " for 1941,
‘42, ‘43 and '44.—Saunders, 71, South-
bourne Gdns., Eastcote, Middlesex.
TD., .%V.." Sep, 1943; Dec. 2 &
'37; Sep. 22, '38; Feb., ar., Apr., May,
‘40.—Pugh, 14, Varley Rd., Liverpool, 19.
“TPRADER " Service Sheets wanted; various
back numbers required to complete stock.
Radio Service Depot, Wellgate, Rotherham.
ANTED, automatic record changer, uni-
versal lpre!erable. if not, ac 230v.—Chap-
oo House, High St., Ascot, Berks.
ervice oscillator, capacitor, etc.,
g bridge, signal analyser, suit-
ac, 50 cycle mains, and output |

WAN’I‘ED. 8

measurin,
able for 230v

| or *
| 8t., Leicester 8quare, W.C.2, Ger. 4447,

l

|We

meter; also service sheets.—Particulars to |
BM/ABY, London, W.C.I. (3497 |
ANTED, Nationsl P.W, drive, coil unit |

‘i range A and latest manual for Senior
H.R.O.; "also Simpson's electric turntable—
Box 3364, (3526
EXCHANGE to value for autochanger with

Hypersen; or m/coil ick-up; HM.V.
ac player; new high-voltage electrolytics; crys-
tal pick-up; Remington close-shaver; ferrocast
coils and 4-gang; m/coil meters; cash, etc.—
Solent Hotel, Ventnor, 1.0.W. (3486
buy for cash, new, used, radio, electr
cal  equipment all types; especially
wanted, radios, radiograms, test equipment,
motors, chargers, recording gear, etc.—If yon
want to sell at the maximum price, call. write
phone to Universify Radio, Ltd., 22, Lisle

REPAIRS ANO SERVICE
MAINS transformers rewound and conm-
structed to any specification; prompt de-

|
1
l
|
|
|

'THESE ARE

IN STOCK

TIME BASES. SCANNING GENERA-
TORS.

By O_$. Puckle, M.LEE. 16/-. Postage 54,

FOUNDATIONS OF WIRELESS.
By M. G. Scroggie, B.Sc., A.M.LE.E,
Postage 4d,

HIGH FREQUENCY. THERMIONIC

TUBES.

By A. F. Harvey, BSc. (Eng.) Wales,

D.Phil. Oxon., AM.LEE. 18/-. Postage 5d.

RADIO RECEIVERS AND TRANS-

MITTERS.

By S. W. Amos and F. W. Kellaway, 21/-,

Postage 5d.

RADIO LABORATORY HANDBOOK.

By M. G. Scroggle, B.Sc., A.M.LE.E, 12/6.

Postage 4d.

WIRELESS SERVICING MANUAL.

By W.T. Cockln:, A.M.LEE., of the ** Wire-

less World."”" 7/6. Postage 4d.

YALVE - REPLACEMENT MANUAL.

FOR RADIO SERVICE ENGINEERS,

By A, C. Farnell and Arthur Woffenden,

6/-. Postage 2d.

We have one of the Finest Stocks of
Technical Books in the Country.

THE MODERN BOOK CO.
19-23, Praed Street, London, W.2.

7/6.

livery.—Brown, 3, Bede Burn Rd., Jarrow. (3460
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CALLING
ALL
AMATEUR
RADIO
CONSTRUCTORS!

COMPONENTS.
Well-known makers’ products and 100% guaranteed

¥ us.
CHABSSI8.—Ready for assembly, drilled and sprayed,
or zino-plated, 6/6.
VALVE HOLDERS.—All bages in stock, 1/-.
DIALS.—Medium and long-wave stations printed, 1/-.
TWO-GANG CONDENSERS.—8pecial midget con-
denser with or without (long spindle) trimmers, 15/6.
THREE-GANG CONDENSERS.—8tandard type, 12/6.
!Ams TRANSFORMERS.—RME  200/230 volts
300-0-300, 4 v. 4 amps.. 4 v. 2 amps., 37/6.
ACCUMULATORS.—Multi-plate, 2 v. 16 amps., 17/6.
SPEAEKER TRANSFORMERS.—Universal output
(il’;ntode and Power), 6/9. Universal Midget model,

VOLUME CONTROLS.—Most values in stock, wit
switch, 6/9, less switch, 4/9. R
POTENTIOMETER.—Wire wound, variable, 0-10 ohms,
complete with knob, 3/9.

'x‘mm C:EB SCREWDRIVERS.—Non-capacity ebonite,
RESISTORS.—1 watt, card of 36 assorted values,
271(:';’ 1/31"“:, 26/- ; 5 and 10 watts, 12 values

assorted, 21/-.

DROPPERS.—Ready to fit, § doz. assorted : Cossor,
Ferranti, Decca, Maestro, Ferguson, Ekco, instead
of £3.3.4, 37/6.

VARIABLE MAINS DROPPER RESISTORS.—.2 or
.3 amps., 6/9. Resistors in es to permit fixing
outside set, .3 ampa., 740 ohmlc.‘fll 9,

TRP COILS.—8et of medium wave coils (Aerial and
HF), complete with diagram, 9/6; ditto, ditto, popular

LINE 60RD.—2 core 2, 3/11
R core .2, 3/11 per yd.; 3 core .3,
per yd. (60 ohmas per foot). e e a2

MIEE OABLE.—Twin rubber sheathed, screened,
1/9 per yd.
SPEAKERS.—8in. Rola, less transformer, 23/

VIBRATORS,—Brand new American, " MALLORY,"

6 v. 4-pin, fully guaranteed, 13/6.

MODERN AIDS.
¢ TESTOSCOPE," the vest pocket ipstrument for
tracing faults, Enables 20 testsa AC/DO, complete
with leads, 37/6.
‘“ELCO ' Electrical Light Weight Soldering Iron
(state voltage), 13/6.
“ FLIK-0-DISK," a novel calculator of Ohm's Law
problems, 8/6.
“ PYROBIT *’ new tester, for testing continuity earth
connections, leakages, olc., 50/6.
MOVING COIL METERS, 30 amps., charge, discharge,
bakelite case, 19/6.
CAR L8, telescopic, nickel-plated, 35/=.

Orders under 10/- C.W.O., otherwise 0.0.D. 8tamp
with enquiries please. B.O.T. retail prices.

J. BULL & SONS

(Dept. W.W.,)
246, HIGH ST., HARLESDEN, N.W.I0

(See our y Classified Adver

t)

THE AURI-PHONE

A miniature! Ear-
phone with a*high-
fidelity reproduc-
tion of Speech and
Music aqual to best
headphonesknown.
11/16 inch diam.;
holds In Ear with-
out: headhand or
wire loop. Two
interchangeable
nipples, large and
small ; two models, 10 ohms and 1000 ohms.
Operate from prim. or sec. terminals of Speaker
transformer, Ideal for pocket radio, Valve or
Crystal set. Sfc. flex cord. Price, black or
flesh-colour enamel, 38/- each. NOTE: We
do not make Deaf Aids.

CEFA INSTRUMENTS, 38a, York Street,
TWICKENHAM, Middx. POPesgrove 6597.

| CCURATE radio rewinds, mains trans-
formers, fields, op. transformers, etc.—
Southern Trade Services, 297-399, High B8t.,
Croydon. [2882
I OUDSPEAKER repairs, British, American,
4 any make; moderate prices.—8inclair
Speakers, 12, Pembroke B8t., London, N.1.
Terminus 4355. [3308
LL types of radio receivers serviced;
Murphy and Pilot specialist; valves in
stock; sound repairs for 13 years.—T. E.
Fevyer, F.I.P.R.E., 50, Vine St., Uxbridge.
ADIOS, speakers, eleotrical appliances re-
paired, good stocks of valves, radio com-
nents and electrical gooda—Radio 8ervice
epot, Donnington Wood, Wellington, Bhrops.
ADIO repairs quickly executed to all
makes, English or American; lowest Kos-
sible prices.—The Music Box, 89, London Rd.,
London, S.E.1. (Tel. Waterloo 4460 and 6766.)
o SERVICE with a Smile.”—Repairers of all
types of British and American receivers,

coil rewinds; American valves, spares, line
cords —F.R.I., Ltd., 22, Howland 8t., .
Museum 5675. . [1575

AINS transformere service, repairs, re-

winds, or construction to specification of
any type, competitive prices and prompt ser-
vice.—Sturdy Electric Co., Ltd., Dipton, New.
castle-upon-Tyne. (3084
24-HOUR eervice, 6 months’ guarantee,

any transformer rewind; mains 15/6,
outputs, 4/-; i.f: transformer, 3/-; all types

of new ecwipm.ent supplied to specification.—
Majestic inding Co., 180, Windham Rd..
Bournemouth. [2764

EWINDS mains transformers, field coils and
chokes, high grade workmanship, seven to
ten days’ delivery; new transformers manufac-
tured against Government contracts.—Metro-
olitan Radio Service, 1021, Finchley Rd.,
lders Green, London, N.W.11. [2603
TO radio dealers and service engineers only.
—Loudspeakers repaired
materials supplied; also big
components; send your trade card or billhead
and 1dy stamp for our current lists.—A.W.F.
Radioc Products, Borough Mills, Sharpe 8t.,
Bradford, Yorks. [3410
RANSFORMER rewinds and replacement
coils, machine layer wound on bakelite
formers, interleaved, impregnated and clearly
marked, rewinds £1, post paid, standard types
to 70 watts; replacement OOi{I, 15/6; larger
types and additional secondaries pro rata; dis-
count to trade; delivery by return post most

size when ordering coils; cash with order or
c.0d.; fully guaranteed.—Radio Services, Field
S8t. Werks, Blackpool. R.T.R.A. Service mem-

mers. Tel. 1774, [3328
EGALLIER'S, Ltd.—" Bervice with =
guarantee.’” If you cannot get your

, let American specialists do
only; special-
allenger, Det-

receiver servi
the job; first-class workmanshi
ising in Air-King, Belmont,
rola, deWald, Emerson, Ferguson Garod,
Hallicrafter, Hammerlund, McMurdo, Mid-
west Majestic, Pilot, Phileo, Sparton, ete..
also any British set. Remember, for 16 years
we have handled as distributors American re-
ceivers; this is eelf-sxplanatory; s.a.e. with
all enquiries.—. &Illier'n, Ltd., 8, Westbourne
Court, London, 2. 3 (3398
MISCELLANEOUS
RUBBER stamps.—V. E. 8., Radio House,
Ruislip. 3209
IME recorders.—Write for particulars.—
Gledhill-Brook Time Recorders, Ltd., 84,
Empire Works, Huddersfield. [2419
CHASBIS trans. shrouds, clips and many other
fittings quickly made on A.A. benders;
accurate and inexpensive.—Details from A.A.
Tools, 197w, Whiteacre Rd., Asht-p-u.-Lyne.
MANUFACTURERS!!! — Radio wholesaler
wishes to increase regular stock lines by
the addition of new types of radio products.—
Will manufacturers please send full particu-
lars to Box 3209. 3025
APACITY available for all types of electri-
cal and radio assembly, all types of coil
and transformer winding with vacuum im-
pregnation to approved Minijstry Super Tropi-
cal Standards.—8. Green, 44-45, Tamworth Rd.,
Croydon. Tel, Oroydon 8025. [3517
ELFCTRIC guitar units.—Convert our
guitar to an electric model by making
one of my high-efficiency electro-magnetic
units; complete constructional details, with
blue prints, of three tested and guaranteed
designs, 5/-.—L. Ormond Sparks (W), 8, Phoe-

beth Rd., Brockley, London, 8.E.4. (3551
TUITION

RADIO Engineering.~—Television and Wire-

less Telegraphy, comprehensive postal

courses of instruction.—Apply British 8chool

| of Telegraphy, Ltd. 179, Clapham Rd., Lon-
don, 8.W.9 (Estd. 1906). Also lnnrucuolx‘l at
avy

lschool in wireless for H.M. Merchant
an F. (9249

types in common use; state model and iron |

(
|

|
|

® NEW GOODS SURPLUS TO
GOVERNMENT NEEDS

® WIREWOUND POTENTIOMETERS

4,000 ohms, Open type on
porcelain formers. 9/16 spindle,
23 x lin. As illustrated. 18/6.

25,000 ohma. Tropical type.
enclosed in bakelite moulding
fin. spindle, 13 x §in. 5/6.

©® SPEAKERS
Goodmans 3fin. P.M. 3.2 ohms speech coil, less
transformer. 30/-. R. & A. 8in. mains energised

with Pentode output transformer, 1,200 ohm fleld,
42/6. Celestion 10in. P.M. with transtormer. 47/6.

® VITREOUS ENAMELLED
RESISTORS

5-watt. 1.5, 500, 1,500, 5,700 ohms, 3/6 ea. l-watt-
4,000, 8,000 chms, 1/~ ea. 2 ohms 10-watt approx..
6/6. 23 chms 0.4 amp., 5/6.

@ SLIDING RESISTANGES

1,100 ohms 0.4 amp.
wirewound on twin
porcelain formers. A
first class engineering
job, 37/6.

©® MAINS TRANSFORMERS

Made by Philips. A.C. input 100/250 v. Screeped
primary. 300-0-300 v. 80 m.a., approx., 6.3 v., 12.5 v.
Highly impregnated. Oolour coded leads to facilitate
wiring. 19/6.

@ TWIN CARBON POTENTIOMETERS

I 0.5 megohm. 8/6.

@ D.C. Moving Coil MILLIAMMETERS

0-25 m.a., 2in. clear reading dial. Flush mounting*
Made by Ernest Turner Electl. Insts., Itd. £3 bs-

@ MOVING COIL MILLIAMMETER

0-6 m.a., 2in. clear reading dial, in 2}in. flush mounting
bakelite case. Extra scales forconversion to voltmeter
and oh 1 250 ohms. 3

® TWO-RANGE D.C. VOLTMETERS

Moving coll 0-300, 0-600 v. Complete with shont.
2in. clear reading dial. Flush wounting. Made by
Ernest Turner Electl. Insts,, Ltd. 5 bs.

MIDGET POT'METERS. Wirewound, 8 ohms. 4/6.

ELECTROLYTIC CONDENSERS. 60 m!d., 250 v. peak
wkg. Metal cased. Insulated terminals. 4px2§x
1gin. 15/6. 4 mfd., 800 v. D.C.W. Metal cased.
58x3x2in. 15/8.

0.1 mfd., 1,000 v
2t x2x 3in. 5/6.

CONDENSERS. Metal cased.
D.O.W. Insulated terminals.

TUBULAR CONDENSERS. 0.1 mfd., 350 v. D.C.W.
Bakelite with metal ends. Tag terminals. 2/-.

23, LISLE STREET,

LONDON—GERrard 2969—W.C.2
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I EARN Morse code the
4 advertisement on page .
ADIO training.—P.M.G. exams. and IE.L,
Diploma; prospectus free. — Technical
College, Hull. {o611
POSTAL training in electrical engineer-
ing—power or radio; individual corres-
pondence tuition by highly qualified engineers
with wide teaching and fechnical experience.
Elementary or advanced courses. Preparation
for recognised examinations. Pre-service train-
ing specially arranged.—G. B., 18, Springfield
Mount. Kingsbury, N.W.9. 1731
THE Tuitionary Board of the Institute of
Practical Radio Engineers have avail-
able home study courses covering elemen- |
tary, theoretical, mathematical, practical andl

Candler way.—Bee
27 1292 ,

laboratory tuition in radio and television
engineering; the text is suitable coaching
matter for IP.R.E., Service-entry and pro-

pressive exams.; tuitionary lees—at pre-war
rates—are moderate—The Syllabus of Instruc-
tional Text may be obtained post free from
the Becretary, Bush House, Walton Avenue,
Henley-on-Thames, Oxon. (1462
SITUATIONS VACANT

ADIO.—Fully expd. technical salesman
wanted; amatenr ham not objected to;
permancncy.—Full pars., sal. reqd., etc., to,
Berry's (S8hort Wave), Ltd., 25, High Ilolborn,
l.ondon, W.C.1. [3550
POS’P-WAR lans.—Radio manufacturer will
reserve valuable agency in certain areas

for ex-Bervicemen and give every assistance to
re-establishing business quickly. In first in-
stance write, giving full details of your pre-
war husiness, etc., in confldence, to Box Z.I
¢/o Victor Stewart and Co., Chartered Ac-
countants, 82, Victoria St., London, 8.W.1. |
ADIO service manager required; permanent
position with good prospects for advance- |
ment: high-class trade, Beds district.—Write
full details of technical experience, Box 3348.
OUTSIDE technical representative required.
should have established personal contacts
with radlo designers: experience in design or'
manufacturing department of radio manufac. |

turere desirable; salarv about £600 p.a.; age
3Q-45 vears.—Box 3323. (3396
OST-WAR ~ development.—Body of radio |

technicians are desirons of making con-
tact with persons interested in the formation
of a concern dealing with specialised elec-
tronic devices; cnquiries of a technical and
financial nature are invited.— Rax 3356. [3502
SITUATIONS WANTED 1
PIC’I‘URE transmission.— Experienced opera- |
tor seeks permanent post.—Box 3346.
ADVERTISER, with wide sales, praduction
and engineering experience in electronics
and public address,

requires executive posi-
tion.- Box - 3368. (3537
1 ECORDING engineer, over 12 years' exp.
of manufacturing, maintenance and re-
search, seeks progressive post; available when
N.H. release granted.—Box 3358, (3507
IDEAS for sale.—Flectrical engineer, Cam-
bridee gradunate, served apprenticeship, age
31. wishes to connect with small firm requiring
technical direction: prepared to work in gpare
time on nost-war nrojects, own or otherwise,
nntil released from Government research
laboratory.—Box 33857, (3503
PATENT NOTICES
RADIO-e]ertric patents.—Well-known
don radio component manufacturers are
open to consider patents or designs for pn%'
war period.—Write Progress, c/o Alfred Bates
& Son, Ltd., 130 Flest St.. Londen, F.C'4.

AFTER THE WAR!

The advance In Radio Technique after the war will
offer unlimited opportunities of high pay and secure
porta for those Radio Engineers who have had the
toreaight to become technicaily qualified. How you can
do this quickly and easily in your spare time is fully
explained in our unjique handbook,

Full detailn are given of AMLEE, AMPBrt1RE,
City & Guilds Exams., and particulars of up-to-date
coutses In Wireless Engineering, Radio Servicing, Shori
Waves, Television, Mathematios, etc., eto.

We Guarantee “*'NO PASS—NO FEE*
Prepare for to.morrow's opportunities and post.war ]
competition by sending for your copv of this very
juformative 112-page gulde NOW-—FRFE,
BRITISH INSTITUTE OF ENGINEERING

TECHNOLOGY (Dept. 388)
17, 8trattord Place, London, W.1

Ton-

1 W, BRYAHI_ID SAVAGE

Expert assistance in the solution of
problems relating to

@ TRANSFORMERS, CHOKES
@ AMPLIFIERS
@ POWER UNITS
and Specialised Equipment
embodying
ELECTRONIC CONTROL

WESTMORELAND RD., N.W.9
COLINDALE 7131

HILL & CHURCHILL

BOOKSELLERS
SWANAGE DORSET

ENGLISH & AMERICAN
BOOKS IN STOCK ON

RADIO AND
TELECOMMUNICATION
®

CATALOGUE ON APPLICA TION

OVENTR'
RADIO

Component Specialists since 1925

COIL FORMERS. Paxolin, 3°x 1}* dia. ... 3d.
CONDENSERS. .0003, .0005 mfd. bakelite
dielectric .. 3/6
TRIMMERS. 3-30P.F. Postage stamp type 6d.
L.F. CHOKES. 15/20 H., 500 ohm, 80 m.a. 8/9
SWITCHES. Toggle S.P. On—Of ... 2/6
SWITCHES. Rotary. | pole., 10-way 5/-

The above are a few items taken from our
LATEST LIST. Price 1d.

PROMPT SERVICE, COMPLETE SATISFACTION

THe COVENTRY co.

191, DUNSTABLE ROAD, LUTON.
OPEN ON SATURDAYS UNTIL 6.30 P.M.

BERRY'S(:)Im

In sudiien  to the usual radio parts, we carry a
most complete range of

RADIO AND ELECTRONIC EQUIPMENT

oeluding C.R. Tubes, 21*, £3 6s. 0d. ; 44", £6 1. 08
Metern, 0.5 ma. §7/6 ;0/1.76/6. Meico 5w Amplifier-
£16 10s. 0d. Rothermel Crystal Mikehead, £4 15
Pickups, 73/6, 78/9. Ceramic B.W. Variables *
.0001, 4/6 ; .00016, 4/9 ; 15 mmf., 3/6 ; 25 mmf.,
3/9 ; 40 mmd., 4/6 ; 75 . midget, 6/-. Precision
4° 8.M. Dial, 9/1, with driving head and vernier,
35/-. Drive, 8/1, with station named dial
escutcheon and glass, 8/6. " P Coil, 2/3, 2/6.
LF.a, 7/6. Metal Cabinets with hinged 1id, panel and
chassis, 38/6, 63/-. Jacks and Plugs, 2/8 each.
8.M, H.F. Chokes, 2/6. All-wave 2.5 ma, 3/8. Toggle
And Rotary switches, Ceramic Valve.bases, Stand-offs,
Feed Throughs, Formers. Radio Manuals. Send ld.

stamp for full list ** W ** o :—
25, HIGH HOLBORN, LONDON, W.C.1

(Tel.: Holborn 6231.)

Printed 1» England for the Yublishers,
London, 8.K.1.
CaNava : Imperial News Co. ; Gordon & Gotch,

ILIF¥E AND Soxs Ltp., Dorset louse,
'* Wireless World ** can be obtained abroad from the following~~AUusTRALIA and N¥w ZEALAND: Gordon & Qo

Ltd. Bovmi AFmica t Central News Agency, Lud. ; William Dawson & Sons (8.A.),

THE proprietors of British patents Nos.
516110, 516111, 516167, 516168, en-
titled Improvements in Electron Dise arge
Tubes, and No, 516169, entitled Improvements
in Bases or Caps for Klectron Discharge Tubes,

|oﬂer same for licence or otherwise to ensure
their practical working in Gt. Britain.—In-
quiries to Singer, Ehlert, Stern and Carlberg,

| Chrysler Bldg., New York City 17, N.Y., US.A.

] IIE proprietor of British patents Nos.

527353 and 527484, entitled '’ Improve-

] ments in Photoelectric Cells, and Methods and
Means for Making, Sensitising and Stabilising
the Same' and ' Improvements in Photo.
| electric Cells, and Method for Making, Sensitis-
ing and Stabilising the Same,” respectively,
offers sume for licence or otherwise to ensure
practical working in Great Britain.—Inguiries

[ to Singer, Ehlert, Stern and Carlberg, Steger
Building, Chicago, 4, Illinois, U.8.A_ (3484
| TECHNICAL TRAINING

‘GREAT possibilities exist for technically

qualified engineers, key men in wartime

| and afterwards.  Through the home-study
courses of The T.I.G.B. take a roogfniu-d wE"
'neering qualification, such as A.M.I.Mech. -

M.1 A.F.R.Ae8.,, AM.]l.Chem.BE., .
| and G., eto., in which examinstions the
T.1.G.B. students have passed 25 FIRST
PLACES and hundreds o passes. Write to

day for " The Engineer's Guide to Success "'—
free—containing the world’s widest choice of
engineering courses covering all branches, in-
cluding aeronautical, mec anical, electrical,
wireless, chemical, eto.
THE TECHNOLOGICAL INSTITUTE OF
GREAT BRITAIN, 82, Temple Bar House,
London, E.C.4. (3391
BOOKS, INSTRUCTIONS, ETC.
TECHNICIAN wants any of the following
ublications. Kindly state price. Address
BM/TLBP, W.C.1.
ANY bound or unbound velume of the Bell

System Technical Journal (American), but
particularly any of the following issues: Oct.,
1931 (Vol. 10); Jan., 1928 (Vol. 7); Jan.,

1935 (Vol. 14); April, 1936 (Vol. 15}; April
1934 (Vol. 13). Also

ANY copies of the Proceedings of the Insti-
tute of Radio Engineers {American), but par-
ticularly the following issues : May,
(Vol. 21); June, 1933 (Vol. 22); Jan.,

(Vol. 22); Dec., 1936 (Vol. 24); May, 1934
{Vol. 22); May, 1935 (Vol. 21); June, 1935
(Vol. 23); July, 1931 (Vol. 19), (3472

IRELESS WORLD back numbers, Dec.
30th, 1937, to .July 6th, 1939, few miss-
ing; what offers?—Box 3353, (3483
ADIO books.—Extensive range always in
stock, including many that are out of
print; call or write for Iree list.
T]IE MODERN BOOK COMPANY, 19.23,
Praed St., London, W.2. Padd. 4185,
“IEBB'S radio map of the world locates
any station heard, size 40x30in, 4/6,
post 6d.; on linen, 10/6, post free.—~Webb's
Radio, 14, Soho 8t., W.1. Gerrard 2088.

f'édeﬂa

dontt forgpet-

DALY

ELECTROLYTICS

DEALERS-—Don’t pay more than
279 for DALY 8 M.F. 500 P.V.

——

|

DALY (CONDENSERS) LTD

Condenser Specialists for over 20 years
West Lodge Works, The Green, Ealing, W5
Telephone Ealing 4841

Stamford street, London, 8.E.1, by THE CorNwALL PRESS Lrp., Paris Qarden, Stainford Street,

tch, Ltd. INpia: A. H. Wheeler & Co.
Ltd. Uwsitgp STaTES : The International News Co.
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TO MEET THE ELECTRONIC AGE

vie

clock—is a
It’s ex-

EGULATING a watch—or
A tedious and hit-and-miss process.
pensive, too, for the manufacturer. Imagine
row upon row of watch movements being given
their hnal testing—probably spread over several
days—to ensure the highest standard of time-
keeping accuracy.
That was the method until Flectronics lent

a magical hand o speed up the operation.
Nowadays the job is simplicity itself. A watch
movement (of the type to be regulated) s
timed to split-second accuracy

and its beat recorded on the

oscilloscope.

H. HUNT LTD - LONDON

WIRELESS WORLD

-

This oscillograph, used as a master curve,

permits  each  newly  assembled watch  move-

ment to be regulated with very great accuracy
almost as quickly as the shellis
verbial peas!

o=
e of the pro-
In a thousand ditterent torms Llectronics is
hclping Industry to speed up production—to reduce
costs—to improve quality.  As makers of capacitors
—an e:sential component of every electronic cir-
cuit—we are vitally interested in this new Science.
It you are already planning some new clectronic
development we offer vou our
co-operation and the benehit of

our experience.

S-W-18 « ESTABLISHED
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£xide

BATTERIES
FOR RADIO

are playing their part in the
great national effort. They are
as indispensable to the pur-

poses of war as to those of peace

THE CHLORIDE ELECTRICAL STORAGE COMPANY LIMITED
Grosvenor Gardens House, Grosvenor Gardens,
London, S.W.1

W.R. 8B/43 |





