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TAYLOR’S new pocket-size multimeter is the first
instrument in the inexpensive field that has been specuﬁcally
designed to provide all the following features .

THE POCKET SIZE

MULTIMETER

% 7 Ranges VOLTAGE 0-6-30-150-300 volts

CURRENT 0-30 mA—300 mA— &
3 Amperes DC
» Circuit Self-contained battery, for quick con-
Tests tinuity testing.

* Reliability Precision-built movinz iron movement,
designed to stand up to everyday
use.

% Simplicity No complicated switching. Fool proof
range selection by plug and socket.

% Convenient Small...compact...handy... without .

Pocket Size sacnf‘ceofperformance Size : 33x3”1,
x 17/,in. Weight : 8oz.

The ideal instrument for E ectricians, Hams, Garagists, Students, List price 50,-

Handymen and "Beginners in Radio.

TAYLOR ELECTRICAL INSTRUMENTS LTD.

Montrose Avenue, Slough, Bucks. Telephone : SLOUGH 21381,

COSMOCORD LIMITED -

/0 %, /e High-quality recorder reproducers demand -

wlways well ahead

faithful repraduction

rab’e from 50c/s to 10 Kc/s at 7} in/sec using

a, e, high-quality tape to produce results that will
0/0‘ . satisfy the discriminating listener. '

“SCOTCH BOY"™ MAGNETIC TAPE HAS'
High, uniform sensitivity
High fidelity at low speeds
High signal/noise ratio
Medium coercivity, easy crasure
Low distortion and transfer )
Special cellulose acetate base giving
strength and durabiliry.

in 1200, 6oo’, 300°-reels and. other sizes.

®
%

%=

T
ENFIELD * MIDDLESEX

If you want advice on any tape-recording problent,

our entire technical knowledge is at your disposal.
MINNESOTA MINING & MANUFACTURING Co. Lid .
167 Strand, London, W.C.2.  Telephone: TEMple Bar 6363
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% OBTAINABLE FROM ALL HIGH-CLASS STOCKISTS AND IRONMONGERS
WOLF ELECTRIC TOOLS LTD., PIONEER WORKS, HANGER LAME, LONDON, W.5.

TEL. PERIVALE 5631-4
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-Sea, Essex

i The solder for all

HOME TELEVISION

CONSTRUCTOR SETS

e

Designers of television constructor
sets know that the efficiency of
their equipment depends on the
solder used by the constructor—
that’s why they recommend Ersin
Multicore for trouble-free, waste-
free soldering. Ersin Multicore, the
ounly solder containing three cores
of extra-active, non-corrosive Ersin
Flux, is obtainable from all leading
radio shops. Ask for Cat. Ref.
C.16018, 18 S.W.G. 60/40 High
Tin Television and Radio Alloy.
The size 1 Carton contains 37 feet
of solder, costs 5/-.

Ersin Multicore Solder

In case of difficulty in obraining supplies, please write to :

MULTICORE SOLDERS LTD., MULTICORE WORKS, MAYLANDS
AVE.. HEMEL HEMPSTEAD, HERTS. ® Boxmoor 3636 (3 lines).
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RECD. TRADE MARK

WINEL

GRAMOPHONE RECORD CASES
anad RECORD ALBUMS

Novem_birC 1952

New Coverings
New Jypes

Mcdels for 16, 25, 36
50 & 100 RECORDS

Available from all good Music Dealers

Ask for illustrated lists—and in case of difficulty write to :—

g HENRY ELWI

3

The Manufacturers :—

N LTD. (%

F’I) PLUMPTRE ST. NOTTINGHAM..

TEL NOTTINGHAM 42595-6 (2 LINES)

The demand of Industry for our trained
students is still greater than we can supply—
I and is likely to remain so for many years,
We offer

FULL TIME DAY COURSE
1 year course in Principles and Practice ol
Radio and Television.

Next course conunences 14th April, 1953.

write for FREE BROCHURES giving
details of the above,.of our 3-year course,
and of otrhers.

E.M.L. INSTITUTES—he only college which
is part of a great industry. Associated with

E.M.L INSTITUTES (Dept. 32A) [RSAAIAY

10, PEMBRIDGE SQUARE MARCONIPHONE
LONDON, W.2.

Tel : BAYswater 5131/2.

COLUMBIA
ETC.

1A.Tb

CAN YOU

measure

any condenser up to
50 mfd. :

any resistor up to 5
megohms !

IF NOT

it's our guess chat you
have (s worth of goad
components of unknown
value lying idle.

DO YOU

check all your components
before building new gear !

IF NOT

we’ll bet you often get
some disappointing resuits.
Only one component of the:
wrong value means poor
performance.

THE ANSWER

is, of course, a Res./Cap. Bridge to measure each part quickly.

THE RADIO MAIL 30/- RES./CAP. BRIDGE KIiT IS

THE BEST RADIO VALUE OBTAINABLE TO-DAY

S megohms—5C,000 ohms 50 mfd.—2 mfd.

100,000 ochms—1,0C0 ohms I mfd.—.01 mfd.

1,000 ohms—10 chms .0t mfd.—.C005 mfd. (500 pF.)

NO CALIBRATING. An accurately calibrated panel with
each kit.

NEW COMPONENTS. Specially selected for accuracy.

EASILY ASSEMBLED. Instructions, circuit and diagrams.

Fart pest & packing 1/6.
RADIO MAI

4, RALEIGH ST., NOTTINGHAM
y Stamp for list and with a!l enquiries, please

www americanradiohistorv com


www.americanradiohistory.com

November, 1952

PRACTICAL WIRELESS

499

GARLAND BROS. LTD

CHESHAM HOUSE, DEPTFORD BROADWAY, S.E.8.
5 OBELISK PARADE, LEWISHAM, S.E.13.

TEL:;
TEL :

TIDEWAY 44123
LEE GREEN 4033

THE * GARLAND -
TAPE
RECORDER

THE NEW LANE TAPE TABLE
A new version of the popular ‘‘lane.”
Three motors, very fast wind-on and re-
wind (under one minute) ; heads are high
impedance on mu-metal laminations. with
half-thou. gap, giving a half-hour playing
time on each side of 1,200 ft. reel. Plus 10/-
carriage. Trade supplied. £16/10/-.

COLLARO HIGH TORQUE

MOTORS
4-pole shaded pole : [,500 r.p.m. ; for A.C.

tapped 100-125 v. and 200-250 v. State if
clockwise or anti-clockwise required.
Ideal for tape recorders, fans, etc. 37/6.

TAPEMASTER MAGNET
RECORDING HEADS

Senior R/P, 5,000 ohms ... 45/~
Junior ditto, 3.000 ohms 39/6
Senior Erase Head . 45/
Junior.ditto 39/6

TYANA SOLDERING IRONS
Lightweight, 40 watt irons with easily
replaceable elements and bits. Voltaga

. ranges, 100/11Qv., 200/220v., 230/250v.
Price, 16/9. '* The iron that makes soldering
a pleasure.”’

SPECIAL VALVE OFFER
2C22{7193 octal based triode, brand new
in original boxes. Plug-in replacements for
645 if anode and grid tap caps connectad to
pins 3 and 5. 2/6 each, 24/~ doz., £8 per 100,

THE UE7 RECORD-PLAYBACK
AMPLIFIER

An exceptionally stable magnetic recording
amplifier for high impedance heads specially
recommended for use with the Lane
Tape Table. High and Low Gain inputs,
for mike, radio or pick-up. Bass and
treble equalisation. Variable tone control.
Neon recording level indicator and mains
on-off indicator. Supplied completely
wired and tested for use on A.C. mains,
200-250 v. complete with 8in. Elac P.M.
speaker, and instructions for operation
and simple connection to tape recorder.
STANDARD VALVES THROUGHOUT.
12 gns, plus 7/6 carriage. Trade supplied.
* GARLAND KIT FOR THIS AMPLI-
FIER £9/15/- plus 7/6 carriage.

GARLAND KITS.—Ail main com-
ponents already mounted on chassis.
Only wiring and soldering to be com-
pleted. Circuits, diagrams, instructions

supplied. N

WEARITE TAPE DECKS
As specified for . ““P.W."” Recorder.
Limited stocks at £35.
DE LUXE TAPE RECORDER
- GABINETS

Veneered walnut, to take UE7 Amplifier
and Lane Tape Table. £6.

£37/10/0

including a 1,200ft. ree! of
Scotch Boy Tape and a spare
spool. Carriage, etc,, 5/-.
Crate £1 (not charged if
you undertake to return
carriage paid to wus). No
wiring or soldering to be done
—ijust plug in and record and
play back from Radio, mike or
piclc-up. Incorporating the
n2w Lane Tape Table and the
UE7 Amplifier, housed in a
de luxe walnut veneered
cabinet and supplied " com-
plete with a 1,200ft. reel of
tapz and a spare spool.
GARLAND KIT FOR THIS
- RECORDER £32/5/- plus carr.
and crate as above.

AMPLIFIER A.C.11

This popular amplifiér is still available for
those who desire good quality at a low cost.
Qutput is 4 watts, and volume and tone
controls are incorporated. High grade
output transformer, H.T. and L.T. supplies
are from mains transformer. Amplifier-
wired and tested. £6/2/6. Plus 5/- carriage.
GARLAND KIT FOR THIS AMPLI-
FIER £5/2/6, plus 5/- carriage.

GARLAND BROS.—Please send Post Orders to Deptford Branch

ARMY CARBO N MICROPHONES complete with swntch 5/9.

Matched transformer, 4/6.

NEW UNSPILLABLE EXIDE PO-2 accumulators,

4} x 3} x 2%in,, IB/

1 A H. The new

TR||96 CIRCUIT AND CONVERSION DATA, /3.
or B, 1/6. Any CRT Unit to Oscilloscope, 2/9.

1147A

GERMANIUM DIODES, 3/9.

P.M. SPEAKERS, 8in. Rola, 20/-.
Goodman, 14/6. $6in., 16/6.

10in. Goodman, 31/6. Sin.
10in. Plessey, 29/6.

SELENIUM RECTIFIERS. F.W.60r 12v.4A,,26/- ; 6 A., 30/- ;
I A, 14/6; F A, 5/6.
TRANSFORMERS, 200-240 volts. tapped 3-4-5-6-8.9-10-12-15-

|_8-20-24 and 30 volts az 2 A, 21/6. One year guarantee.

TYPE 18 TRANS. CHASSIS, clean conditian, partly stripped,

8/6 to clear.

10H./120 mA. BRASS SHROUDED CHOKES, 7/6.

.T.C.C. TYPE CP58Q@Q0O,
S/6.

.t mfd. 7 kv. Condensers, 10/6. 2.5 kv.

M/C MICROPHONES, 7/6. Trans. to match, 5/-.

PRACTICE MORSE KEY AND BUZZER SETS, 7/6.

VCR97 C.R. TUBES, picture tested, new and crated.

base, 3/6.

45/ ;

PHONES, High Resistance, 12/§ ;

Low, 8/6.

TYPE IN34 GERMANIUM CRYSTAL DIODES, 5/5.

TUFNOL PANELS,

!2in. x 8in. x lin., 4/6.

MINIATURE VALVES. New.
9002, 9003, 7/6 ; 6AGS. 10/6.

DL72, CK512AX, 9/- ;

9001,

NEW 2 VOLT Il A.H. EXIDE ACCUMULATORS, 7/-.

2 volt Battery Operated 3-valve Mine Dector Amplifiers. Complete
with Headphones and Maznetic Crystal Microphone, 30/-.

ALL POST PAID.

THE RADIO & ELECTRICAL MART
253b, Portobeilo Road, London, wn

‘Phone : Park 6025

Television Chassis Model T.V.I5

incorporatinz a 12in. C.R.T., is now available for distribution

Also in beautifully veneered two-toned walnut
cabinet. nstatied rrec. PRIOE 63 Guineas Tax Paid.
Comprehensive Maintenance Servics available.
Please sen:l‘for Radiogram and T.V. list, post free.

ARMSTRONG WIRELESS & TELEVISION CO., LTD.,

WARLTERS ROAD, HOLLOWAY, LONDON, N.7.
"Ielg,phone—NOth 3213

ARMSTRONG

PRICE
53 Guineas
TAX PAID

Console
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)
If you are building a television receiver, leave nothing to chance; choose a Mullard "Fube. .
Mullard Television Tubes owe their high reputation for performame reliability and LONG LIFE to
the unrivalled facilities for research possessed by Mullard ; to the (‘omplete control of manufacture from
the preduction of raw materials 1o the completed product ‘and. in particular, to the jon-trap, which
=afegnards the screen from damage by heavy negative ions produced in the region of the cathode.
‘T'ubes available for home construction include :—
‘ MWZZ_-I6 9 inch screen MW36-24 ' 14 inch rectangular screen
MW3I-16 12 inch screen MW4l1-1 16 inch screen (metal cone)

Mullard m T/V TUBES

] MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2
v . MVM 208 <

miniature in size... : /}- ' Z

mighty in performance .

. ] Little wonder that OSMOR “Q’ RANGE \

o COILS are the big noise. . .. No imitations, J:
regardless of price, can compare with them for super
selectivity and sensitivity. And you don’t just

have to take our word for it—the watertight

guarantee makes your satisfaction certain'

L+ Consider these points of superiority :

+ Only lin. high. % Packed in damp- \
_i?’j, . % Variable iron dust cores. proof containers. N
* Low loss Polystyrene * Fitted tags for easy

formers. connection.

| MATCHED COMPONENTS.

COILPACKS. A full range is, available for | . 'G0 o types of OSMOR Dials,
Superhct and T.R.F, Mains or Battery. Sizeonly | cqocqc ygg Speakers Transform-
13in. high x 3%in. wide x 2}in. Ideal for reliable | oo etc’ 1D mEsn G Goflb Frg o o Y
conslru"uon of new sets, also for conversion of | paéks are all listed. #
the 21 RECEIVER, TR.1196, TYPE 18, WAR- | ¢. 4" “54. (stamps) for FREE
TIME UTILITY and others. CIRCUITS and full lists of coils, N
Aligned and tested, with full cir 2uits, etc. Fully coilpacks and radio components. r
descriptive leaflets available. | (Trade supplied.) )

STOP PRESS !!!

TAPE RECORDING. We are now
stocking components for an amazing
new inexpensive Tape Recorder which
can easily be constructed utilizing your
present gramophone and radio. Details

g radio products lid

(Dept. P.29), BRIDGE VlEW WORKS, BOROUGH H.lLL CROYDON SLRREY. _Telephone :  Croydon 5148/9.
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COMMENTS OF THE MONTH

By THE EDITOR

Aftetthoughts On Earls Court

O less than 289,899 paid to see the exhibi-
tion at Earls Court this year and this is
an increase of 58.965 over the figures

for 1951. This provides cause for congratulations
to all those responsible for its organisation.
At the Same time there is room for criticism
as well as for suggestions for next year’s Show.
In the first place, firms who are put to con-
siderable expense to provide the stands and
exhibits, which are the exhibition, expect to
have the public attracted to- their stands. This
year there were so many very attractive side-
shows that we fear that a high percentage of
the public passed through the portals only to
see them and then to pass out again, passing by
the exhibits themselves. The timing of some of
these side-shows, particularly the BBC shows,
was bad in that they finished too late to enabie
evening visitors to see the exhibits as well as
the shows, with the result that they eschewed
the exhibits !

There was general comment amongst experi-
menters and constructors that so .few exhibits
appealed to them and such complaints were
justified. The Radio Component Manufacturers’
Federation run their own exhibition each year
and so does the Radio Society of Great Britain.
We suggest that these two smaller exhibitions
should form part” of the main Earls Court
exhibition and not be run separately. By no
stretch of the imagination can the R.S.G.B.
exhibition be called a *‘ national’’ exhibition.
Excellent though it is for that comparatively
small band of loyal supporters, it can only
attract at most, in view of its modest size and
unpretentious presentation, a few thousands
every year. Similarly the R.C.M.F. exhibition
does not attract a large attendance and in its
present form appeals only to manufacturers
and a comparatively small section of the public.

It should be apparent to the trade from the
great interest evinced in the exhibits of firms
who cater for constructors, and of publishers of
technical literature and blueprints, that this
market Is ever increasing, especially now that
television has given an enormous fillip to it.
Yet the trade continues to neglect this growing
and profitable market by practically eliminating
from its annual exhibition anything which
would encourage'a man to build his own receiver.

Constructors, however, are not discouraged in
this way, and those firms, many of them our
advertisers, who continue to cater for them
report ever-growing business and increasing
turnovers. Surely it is just as important to
exhibit at Earls Court the component parts as
well as the completed job ? Why not incorporate
next year the R.C.M.F. exhibition and the
R.S.G.B. exhibition and cut out some of the
side-shows which only appeal to those without a
technical interest, although they may help to
swell the gate? .

The trade should not neglect the radio amateur
as it has done since the war, for none of the post-
war exhibitions has been designed to appeal to
him. War disposal equipment has helped the
radio amateur enormously, but we still feel that
there is a vital need for an exhibition which
appeals to the experimenter and the amateur.

We wonder how many of the older firms in the
industry carried their minds back to their early
days when” they were glad to cater for con-
structors ; when Lord Burleigh said on opening
the exhibition :. ** This is the 19th show which
the industry has organised and what an astonish-
ing change you have seen over the passing years.
Only just over a generation ago, but a handful
of people were employed endeavouring to
develop a receiver so efficient, cheap and attractive
that it would become a necessity and not a
luxury. Most of their contemporaries looked
on this as a pipe dream, yet to-day there are
196 firms in the industry employing 130,000
people and with a factory output of £85 million
a year.”

That industry was built by experimenters and
constructors. They not only provided the cash
but the personnel. ‘

THE ‘ PRACTICAL MECHANICS” TAPE

S RECORDER
OUR companion  journal, “ Practical
Mechanics * (which has reverted to its

pre-war style of three-colour covers with increased
pages inside) contains in its October issue full
constructional details for building the very
latest type of tape recorder, giving over an hour’s
recordmg with play-back and fast rewind.—
F. J. C.
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Marconi Premium
THE British Institution of Radio
Engineers has made the award
of the Marconi Premium to Mr.
E. G. Rowe, M.Sc, ACG.l,
Chief Engineer of Standard Tele-
phones and Cables Lid., Valve
Division, for his paper on *“ The
Technique of Trustworthy Valves.”
This was considered by the
Council 1o be the most outstanding
Engineering Paper published in the
Institution’s journal during 1951,
and the Presentation was made
by the President at the Annual
General Meeting on Wednesday,

October 8th, 1952,

Transit Radio
IT is reported in the Radio and
Television. News that Transit
Radio, providing for the pickup
of ‘programmes in buses or street-
cars, which has been subjected to
some rough treatment in the courts,
finally won its freedom, and from
the highest bench in the land. Ina
7-to-1 vote, the Supreme Court
declared that it is perfectly legal
to broadcast news, music, and
commercials to vehicles, and it is

not an invasion of privacy as cited
by the Circuit Court of Appeals a
year ago.

Radio Exhibition at Singapore
OVER 55,000 people, of which

45,000 paid the 50 cents
admission fee, visiied the recent
Radio Exhibition, Singapore, dur-
ing its first week.

“lis  success.” said Mr.  D.
Humphries, of the G.E.C., Singa-
pore, who is the working com-
mittee's chairman, " has already
prompted requests for the Exhi-
bition to be sent complete to
Bangkok, Colombo and Manila.
The U.K. Trade Commissioner is
also urging British manufacturers
of other products to arrange
similir exhibitions.”

Mr. J. Foster Veevers
THE PLESSEY CO., LTD,
announce that Mr. I. Foster
Veevers, M.ILE.E., M.I.PE,
M.LT.A., has been appointed
general manager ol the Swindon
works which contains one of the
largest automatic machine shops

Major H. MacCallum, radio pioneer responsible for the first 21.0
outside broadcast by Marconiphone, was recently presented with «q
Marconiphone television receiver, and members of the press are
seen here looking at the Ideal Home Combination Model of 1922.

www americanradiohistorv com

in the country, with a weekly output
of some millions of repetition parts.

Previous to joining the Plessey
Co., Mr. Foster Veevers was with
G.E.C., Ltd., as manager of the
Stockport works of Salford Elec-
trical Instruments, Ltd.

Ekco Car Radio at Motor Show
E K. COLE, LTD., will exhibit

+ their full range of car radio
receivers and equipment at the
Motor Show, to be held at Earls
Court from October 22nd 1o
November Ist. Receivers mounted
in the dashboards of different
makes of cars will show how
Ekco sets fit into cars of any make
or year.

Among the sets displayed will
be the new CRI81/F, introduced
for installation in the latest-style
dashboards of the Ford “Consul”
and * Zephyr Six 7’ saloons. - The
CR61, which covers seven short-
wave ranges and incorporates
bandspread tuning, will - also be
exhibited.

Mr. G. H. Foot Joins Muliard
G H. FOOT, B.Sc.(Eng),
- ACG.IL, AMIEE., re-
centlly joined the equipment di-
vision of Mullard, Ltd., in charge
of the telephone product group.
Mr. Foot brings to the Company
wide experience in world telephone
practices, both operating and
manufacturing. For some years he
was with the Companhia Teles
phonica Brasileira at Rio de
Janeiro, and prior to that was wiih
Siemens Bros., Ltd., at Woolwich,

B.LR.E.
HE following meetings of the
British Institution of Radio

Engineers will be held during
Ociober.
London Section. — Wednesday

October 8th, at 6.30 p.m., London
School of Hygiene and Tropical
Medicine, Keppel Street (Gower
Street), London, W.C.1. Annual
general meeting followed by presi-
dential address of W. E. Miller
M.A (Cantab.), M.Brit.LLR.E.
North-eastern  Section. — Wed-
nesday, October 8th, at 6 p.m,
Institution of Mining and Mechan-
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ical Engineers, Neville Hall, West-
gate Road, Newcastle. “Ger-
manium Crystal Walves, Their
Characteristics and Application.”
—B. R. Bettridge.

West Midlands Section.—Tues-
day, October 28th, at 7.15 p.m.,
Wolverhampton and Staffordshire
Technical College, Wulfruna Street,
Wolverhampton. *“ A Survey of
Television Development ‘and its
Problems.”—H. J. Barton-Chapple,
B.Sc., M.Brit.1.R.E.

Football for Patients

HELTENHAM TOWN FOOT-

BALL CLUB have started -a
relay system whereby a commen-
tary on all their home games is
replayed to patients in the General
Hospital.

The commentary begins from the
first” whistle, and as the match
progresses the recording tapes are
rushed to the hospital and replayed
in the men’s wards over the hos-
pital’s wireless earphone service.

Twenty-five Years of Service
ON August 2nd Mr. A. E.

-Lucas,” Mullard valve sales
-promotion representative for Man-
chester area, completed ‘his 25
years' service with the Mullard
Co.

To mark the occasion Mr. T. E.
Goldup, a director of Mullard,
Ltd., presented Mr. Lucas with an
inscribed gold watch and a cheque.

Show Aids Sales

HE advertising value of the

. Radio Show is illustrated by
the -fact :that a Letchworth firm
of castor manufacturers has re-
ceived so many orders since the
exhibition began that more
employees have been engaged to
meet the demand.

Commercial Cut

-TH increased popularity of
. television in America has

caused radio companies to cut

their advertising rates by anythmg

up to 30 per cent.

As more families buy lelevnsnon .

receivers, the sound radio public
decreases, especially during the
evening, In the morning pro-
grammes with an appeal for the

housewife are broadcast.

BBC Show Baad

THE new BBC show band,
conducted by Cyril Stapleton,

will be heard regularly at least

three times a week following its

inaugural broadcast last month.

.

- English Channel

Radio Exports
MORE radio components are
exported by Great Brllain

than by any other country m the
world.

The chief buyers of our goods
are the Commonwealth, Europe
and the United States.

Mr. G. D. Lawson {left),

patients in Cheltenham General Hospital.

the hospital radiologist, and Mr.
Baylis, owner of the recording machine, replay the commentary to

office at 1, St.anhope Street,
London, N.W.1.

Radio at Jamboree

WHEN Boy Scouts of 25 different
nationalities congregated at

the recent Jamboree at Belchamps,

Essex, an amateur radio station

Eric

The two men in bed

are H. Hipkiss and R. Robertson.

Channel Swimmer
IT is possible that the first radio
amateur to try to swim the
is Mr. R. T.
Glynn, G3AKZ, of Kayte Lane,
near Cheltenham, who made the
attempt at the end of August.
Mr. Glynn was forced to give
up when seven miles from the
English coast. Tides did not
favour his effort which had lasted
12 gruelling hours.

Agency Appointment
RADIOVISER PARENT, LTD.,

manufacturers  of pholo-
electric equipment, announce that
they have appointed Messrs. J.
Broughton. & Son (Engineers),
Ltd., of * Security ” Works, 234,
Pershore  Road South, Kings
Norton Factory Centre, Birming-
ham, 30, sole selling agents for
their photo-clectric press brake
guard.

[t should be noted, however,
that all other Radiovisor products
arc still handled by Radiovisor
Parent,  Ltd., from their head

was operated by the Southend and
District Radio Society. -

The station received a good will
transmission from ‘the Australian
Broadcasting Commission and de-
monstrated walkie- talkle apparatus
on the camp site.

Broadcast Receiving Lic.ences

THE following statement shows
the approximate number of

licences issued during the year
ended July, 1952 :

Region Number
LLondon Postal 1,817,846
Home Counties 1,509,794
Midland 1,404,104
North Eastern... 1,834,793
North Western 1,493,756
South Western 1,064,921
Welsh and Border 727,934
Total England and Wales 9,853,148
Scotland . ... 1,147.06t
Northern freland 213,228
Grand Total ... ... 11,213,437
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HOUGH the “ Modern [-Valver” can give
very good results it is, of course, unsuitable
for loudspeaker operation. However, those

who wish to use a speaker can add an output stage
without much difficulty, thereby arriving at a 2-valve
circuit. Used with an average aerial.and earth, the
volume obtained from such an arrangement equals
that provided by the 4-valve superhet all™ dry
receiver of equivalent type and employing a frame-
aerial as the only source of signal pick-up. With a
short indoor or temporary aerial good volume is
still obtainable, largely due to the presence of reaction
to build up weak signals. Such a 2-valve circuit
accordingly recommends itself where economical
operation and low initial cost are important, and
where portability is not an essential requirement.

Filament current can be obtained from any 1.4 v.
dry battery, of which many types are available. For
H.T. purposes a 90 v. battery is recommended. If
siz¢ and weight are to be kept down, a layer-type,
such as the Drydex 526, is suitable. If size is not
important, a battery with standard cells can be used
with advantage, since these are both cheaper and
have a longer life. As standard 90 v. batteries are
readily available from a variety of manufacturers
it is not proposed to specify any particular kind. It
should also be noted that the receiver will give good
‘results with a 60 or 674 v. battery, though volume
is naturally slightly reduced. The total filament
consumption of the 2-valver is .15 amp., the output
valve being a 3QS beam tetrode, which will deliver
approximately 0.27 watts with a 90 v. H.T. battery.
Equivalent valves are the Marconi-Osram N15, and

Mullard DL33. 3Q5 valves with the G/GT designa-

* tion are also equally suitable.

Circuit Details

The wiring already in the l-valver remains un-
changed except for ’phone leads and H.T. negative
connection. "The output sockets on the rear runner
are now wired for the speaker, and-the H.T. negative

lead is removed from the tag in contact with-the

PRACTICAL WIRELESS
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ADDING A LF. STAGE TO THE 1-VALVER DESCRIBED LAST MONTH

November, 1952
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VaLvER

For the Beginner

chassis, going instead to the condenser and
resistor which provide auto-bias for the output valve.

An additional &in. diameter hole is drilled centrally
in the front runner to take the .5 megohm volume
control ; the wavechange switch and reaction con-
denser are left untouched, together with their wiring.
It is also necessary to drill a further i}in. diameter
hole for the additional valveholder, with three 6 B.A.
clearance holes .to mount the holder and bias
condenser. .

The NI5 detector now functions with a high anode
impedance (.3 megohms). and gives very excellent
results with this. Since the valve cannot function
properly if the screen-grid voltage exceeds the anode
voltage a 2 megohm screen-grid dropper is introduced,
with a .l ¢F by-pass condenser to chassis. Grid bias
is developed by the voltage drop across the 450 ohm
resistor, the grid of the 3QS5 being thereby maintained
at about 4.5 v. negative, in respect to the filament.

HITt

HT—

LT+

ST

Theoretical circuit, showing additional wiring.

Chassis
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To preserve stability this resistor is shunted by a
condenser of high capacity. Volume may be adjusted
from zero to maximum by means of the .5 megohm
potentiometer, and the receiver remains equally
suitable for headphone use. The .002 F condenser
wired in parallel with the output sockets serves to
reduce top-note response slightly, thereby making
reproduction more natural.

Points About Wiring

An examination of the diagram’should make all
connections perfectly clear, but one or two items
might be mentioned to ensure that no difficulties
arise. .

The lead which previously went from the H.F. choke
to one ’phone socket is removed, the .3 megohm
resistor and .0! xF coupling condenser instead going
to the choke tag. The lead from tag 4 of the detector
valveholder to H.T. positive is also recmoved, the
2 megohm resistor and .1 «F con-
denser being added as shown. Fila-

Speaker

if used with a loudspeaker of reputable manufacture.
Correct impedance matching is necessary, and the
optimum ioad of the 3Q5 is 8,000 ohms. If the
speaker has the usual impedance of 2 to 3 ohms a
transformer of approximately 60 : 1 ratio is required.
In the event of a speaker of 15 ohms itmpedance
being used, the ratio should be about 23 : 1. [t will,
therefore, be seen that it is essential that the speaker
and transformer be selected for use together, or
poor results will arise. A coupling transformer
intended for a 2 to 3 ohm speaker is not suitable
for the 15 ohim type. It should also be noted that
ordinary D.C. measurements of the resistance of the
speaker speech-coil will not reveal its impedance,
since the D.C. resistance of the 15 ohm type may not
excead 2 to 3 ohms. This abo applies to the primary
and secondary of the output transformer, where the

- values, read with a D.C. meter, will be very much

lower than the impedance. Nor will the secondary

ment current for the 3QS5 is taken S
from tag 2, as illustrated. The 3QS5
«002
0@ Fv— WF

COMPONENT LIST
2 megohm, .3 megohm, and 450
ohm resistors.
.1 ¢F paper by-pass condenser.
(T.C.C., etc.) :

chassss
Oetector

Note: All other wiring |
of Modern I-Vajver

.0t ¢F mica coupling condcnser.
(T.C.C.. etc.)
25 #F 6 to 12 volt bias condenser. @
(T.C.C., etc.) %
.002 «F paper tope-correction con- c,,;’“,s

denser.” (T.C.C., etc.)

megohm volume control and
knaob.

3QS5 or equivatent valve.
International octa! valvcholder.

5

O e B 0 B s B @01 82 BT B0 B0 000 A G40 B B a1 Be B Uee pen 00s B4t B

unchanged .

3

Votume®
control

has a centre-tapped filament, the
halves here being used in parallel for
1.4 v. operation. No changes in
other wiring are made, but the .0001
#F anode by-pass condenser in the 1-valver will have
to be moved a little from its original position to
make room for the new .1 p#F condenser.

The bias condenser is soldered to a tag bolted to
the chassis. It is important to note that the positive
tag of the condenser goes to the chassis. The negative
tag, and metal casing, if common to this tag, must be
kept away from the chassis. *If this is not done no
bias voltage will be developed, with a consequent
reduction in volume, quality of reproduction,” and
valve life. H.T. consumption will also be considerably
increased.

The mounting bush of the volume control must be
“ dead " and not in contact with the slider, or centre
tag. This is so with modern controls of reputable
manufacture, but must be watched if an old control
or surplus component is employed. In the event of
bush and slider being in electrical contact, the control
should be insulated from the front runner by means
of ebonite or similar washers.

Speaker Matching, etc.
The receiver will give excellent volume and quality

Components and wiring for the L.F. stage.

of thg output transformer and speech-coil, measured
separately, necessarily have the same D.C. resistance,
since the gauge of wire used is normally very
different.

However, many manufacturers produce speakers
complete with output transformer, and several
suitable ** Stentorian *° models can be recommended.
Some manufacturers classily their output trans-
formers according to the type of output valve with
which the transformer is to be used. If this is so with
the type obtained, a transformer for ** High impedance
hattery pentode ” should be obtained. A trans-
former for ains pentode is unsuitable, since the
optimum load of these valves may be as low as
2,500 ohms or less. If a multi-ratio transformer
is used, the tags giving best results should be
used.

Finally, for best reproduction the speaker must
be mounted in a cabinet or secured to a baffle board.
For normal use a 5in. to 7in. speaker is most suitable.
(This dimension refers«to the diameter of the cone.)
It must, of course, be of the permanent magnet
type. :
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Acoustic Control of Tone

SOME METHODS OF IMPROVING TONAL QUALITY

By Wm.

HAT acoustics have a profound effect on the

I tone or quality of reproduced sound s a

matter, not of opinion only, but of observed
fact. Anyone who has switched on a wireless set
in a room in which the furnishings have been tempor-
arily removed, for spring cleaning, for example,
will have noticed how much * deeper’ the set
souhds as compared with the same set in normal
surroundings.

In the majority of cases, however, the surroundings

of the set are fixed and static, and there is little that
can be done. So why an article on acoustic control
of tone? The reason is that I have considered the
term acoustic to inciude the loudspeaker, the most
important link in the chain, in its relation to the
distribution of sound, As soon as the sound leaves
the diaphragm it falls into the domain of acoustics,
and as such it is perfectly legitimate to speak of
acoustic control of tone since there are methods
whereby we can raise or lower the tone by purely
acoustic, i.e., non-electrical, means. Most of these
are concerned with manipulating the actual baffle
opening, the precise method employed depending upon
whether we want the tone of reproduction raised or
lowered. :
. Ideally, the receiver should simply recreate “the
performance at the microphone, with no added tone
or colouring. This is not possible in practice,’and
the aim is to get as close a rendering to the original
as possible. Every device we employ to achieve this
end is legitimate, even if it departs from theory.

For example, theory demands that a loudspeaker
be surrounded by a close-fitting baffle, in order that
the low notes may be prevented (or baffled) from pass-
ing direct from the front to the back of the diaphragm.
Yet we sometimes see in commercial sets that the
loudspeaker is held a little way out from the baffle
by distance pieces placed at the mounting bolts, so
that there is a clear air space between the loudspeaker
surround and the edge of the baffle hole. Such
a device is legitimate in order (0 secure clarity of
tone, since cabinet resonance or other defects may
cause the set to emphasise the bass. This is an
example of departure from theory in order to achieve
a compromise between conflicting factors, and from
the acoustic side it is a step in the right direction since
it ensures clarity of reproduction, however much it
may be deplored from the theoretical side.

Excess Bass

In this case the set is suffering from too much
bass, especially if not exclusively at high volume levels.
Other methods of reducing the disadvantage, besides
standing the loudspeaker out from the baffle, might
include (a) the use of a different type of loudspeaker,
(b) the usc of a tweeter 10 bring up the general level
of the high notes, and so mask to some extent the
disagreeable preponderance ‘of the low notes, or (c)
modifying the circuitry in erder to produce a-more
acceptable output characteristic. Other methods
aimed at preventing undesirable resonances might be

Nimmons =
1

the strengthening of the cabinet by cross-stays,
packing with sound absorbent material, or even cutting
holes in the sides and back of the cabinet. So we see
there is no easy road to aeceptable reproduction :
each case 1s decided on its merits, and the method
employed by some commercial concerns of mounting
the loudspeaker away from the baffle -has the merit
of simplicity.

Excess Top

In the case of the opposite sort of response, i.c.,
too high-pitched reproduction, there are several
palliatives which can be applied which belong to the
realm of acoustic control of tone. In this case the
high notes are shot straight out, and are not nearly
so pronounced at the side of the loudspeaker as they
are at the front. If we arrange a sloping board in
front of the loudspeaker these high notes can be
deflected away from the region immediately-in front
of it, thereby rendering the response more even to the
ear of the listener ;* but here much depends upon the
surrounding surfaces as they may bounce off a hard,
polished wall and return to the-ear of the listener so
that no perceptible benefit results. Drapery, or a
curtain hung in the direction of the projected beam
of sound, will effect a great-improvement in the overali
response, ‘providing, of course, that the objection is
due to high:lift only and not to-distortion.

Another palliative of high-note response is to fit
a small opening to the loudspeaker aperture. Thus,
if we have an 8in. or 10in. loudspeaker, the actual
opening should be 6in. or even only 4in. across. It
does not matter if the opening be circular, square, or
any fancy shape, providing it is substantially smaller
than the area of the cone. This method of palliation
can conveniently be fitted over an existing opening,
and will be found to tone down the high notes
considerably. ‘

Many cases of high-pitched reproduction are
simply due to inadequate baffle area: By increasing
the baffle, music and speech acquires a roundness or
body, the depth of which is complementary to.the
high notes : the high notes are, in fact, essential
to give proportion to the whole, but if present alone
can be somewhat distressing. .

A large scale or tuning dial in close proximity to
the loudspeaker opening materially reduces the baffle
area. In this case it may be worthwhile to fit an
additional baffleboard inside the cabinet, located in
such a manner that it covers up or short-circuits the
large scale opening. Much depends upon the actual
layout, and often nothing can be done short of
supplying a separate loudspeaker. g

The situation of the set often plays a large part in
the response obtained. It should not be placed close to
a wooden wall or partition, particularly if the back of
the set is open. A brick wall is much better in this
respect, and quite often a corner will give better
reproduction than if placed in the centre of* the room
wall. :
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and used a Hartley short-wave receiver, and so

far as the simpler types are concerned personal
preference centres on aperiodic coupled circuits and
the T.R.F. Superhets are in general use, of course,
but while their many advantages are appreciated,
their shortcomings are not overlooked.

The ideal receiver would be one possessing the
sensitivity of the superhet together with its selectivity
and the signal-to-noise ratio of a one-valve battery
type receiver. While this ideal is unlikely to be
realised the signal-to-noise ratio of present day
commercial communication receivers is a step in the
right direction.

IT is many years since the writer of this article built

A Hartley Receiver

For those who wish to build a simple receiver at
the lowest cost, and incorporate components to hand,

a Hartley receiver as here described is t_he
answer. )
Fig. | shows the theoretical circuit. A leaky-grid

detector is followed by a single stage of transformer
coupled L.F. amplification, and the provision of de-
_coupling as-an aid to stability.

An anode by-pass condenser \
of the pre-set tvpe is included
in the detector stage as an addi-
tional aid, and by careful adjust- J
ment enables smooth regeneration
to be obtained.

The fact that neither side of
the reaction condenser .can be
connected to earth is undoubtedly
a great disadvantage, and con-
tributes towards the possibility
of unstable operation. It is
therefore necessary to include
the components and values re-
commended. Follow the method
of construction, and leave out
any original ideas until the set

i
]

3p

NI

100pF Tun/n\

"] SHORT-WAVE

SIECIRION]

EXPERIMENTS WITH THE HARTLEY CIRCUIT
By A. W. Mann

will require insufating from the panel by mecans

of an insulating bush. This, however, would not
guarantee  entire freedom from hand capacity
eftects.

The Coil :

This type of receiver requires a coil which consists
of but one winding. This is, in a way, an'advantage
from the constructor’s point of view, as single
winding coils are easy to wind and the cost of coil
making is reduced.

The coil as shown is centre tapped. By means of
a spring clip the turns between the centre and earth
end can be tapped off. More will be said concerning
this later.

Using the method outlined enables part of the
coil to be used for reaction purposes, while the aerial
is tapped on to the grid end.

Standard ribbed coil formers could be used and
mounted in a horizontal or alternatively a vertical
position. This, however, would increase the ‘cost.
To my mind the Hartley offers plenty of scope for the
use of home-made coils at minimum cost.

The coil consists of a 1} inch diameter Paxolin
former, slotted as shown in Fig. 2, mounted on two
low-loss insulators one inch or so above the - base,
which could be made out of Perspex or other
insulating material.

The centre tap lead is taken to a terminal or plug
socket fitted into the small panel as shown. This
tap may be permanent or variable by means of a
spring tapping clip. Thus flexible wire can be used

X Fuse

7_'_

i~

is tried out and found to be
satisfactory.

If an aluminium
used, the reaction

==

panel s
condenser

/OO
Pegeneratlon

4 O
[y

Fig. 1.—Theoretical diagram of a 2-valve Hartley Circuit.
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Fig. 2.—The home-made coil.

between the terminal shank and spring clip, and a
rigid wire between the terminal head and earth.
_Coils of this, type must be wound in order to
ascertain the length of wire required, and then
unwound in order to measure and mark the mechani-
cal centre, which, while not the same as the electrical
one, is accurate enough for our purpose in this
instance. .

The writer, in the interests of receiver calibration,
is not in favour of spring clip methods of tapping
off turns, and considers that it would be much better
to make up a set of centre tapped coils incorporating
a permanent tap, whatever the kind of formers
are used.

Much has been written during the past ten years
about short-wave coil winding, some pre-war ‘experts
making a full set in about half an hour. The hand
winding of such coils, especially of the three winding
type, present some little problems and to make a good
neat job requires time and patience. (See *“ Wireless
Coils, Chokes and Transformers.””)

Construction

This type of receiver when popular was built on
baseboard lines. Built on a simple chassis, however,
it would certainly be an improvement on those earlier
models.

As in the case of other receivers described by the
writer, it is suggested that so far as possible readers
should use components which are to hand. It is for
this reason that the chassis and panel dimensions are
left for the constructor to decide.

The cramping of components should be avoided,

but on the other hand excessively long leads cannot,
in the interests of efficiency, be tolerated.

The use of extension rods, when building receivers
in which the rotor vanes are at earth potential, is
not favoured, unless some additional and useful
purpose is to be served. So far as a Hartley circuit
receiver is concerned, 1 regard it as sound practice.

A specimen layout is shown in Fig. 3 and should
prove to be a useful guide. 1If, for example, an L.F.
transformer of compact design is used the chassis
should be made deep enough to fit the transformer,
H.F. choke, and the decoupling components under-
neath’

Chassis and Panel .

The chassis and panel can be of plywood, the
chassis top being covered with tin foil or aluminium
sheet on the underside before the end runners, made
from %in. thick white wood, are screwed to the top

iece. . .

P If these are of small size comparatively, the com-
plete receiver can be designed and laid out in a very
compact form. Band spread has not been included,
but should it be reauired an adgiltiqnal tuning con-
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denser of 15 pF capacity wired in parallel with the
main tuning condenser will be required. Space
should be allowed for an additional drive control,
and an extra extension rod will be required if panel
control is required.

A sub panel for tuning and reaction condenser
mounting is shown, but separate brackets could be
used if desired.

Four inches is sufficient length for the extension
rods.

=
Coil and Aerial Suggestions

When the spring clip method of coil tapping is to
be used the spacing between turns should be not less
than %in.

Now as the Hartley uses a single-winding coil
there is ample 'scope for the construction of-the so-
called self-supporting type. I would suggest a stout
gauge wire but less than 16 gauge tinned copper.
the coils to be 1}in. internal diameter, of 8, 12 and
16 turns respectively, turn spacing }in. Accurate
spacing could be achieved by threading the finished
coil through accurately-drilled spacers, three -of
which would be required. :

The performance of a Hartley type receiver under

.present day conditions can only be ‘judged by

practical tests. I would suggest to anyone who cares
to try it to combine the experiment with a series of
tests using comparatively short aerials from 15ft. to
30 ft. in length, including down lead. Co
Vertical wire types could also be tried, and would -
no doubt prove efficient.” The solid copper rod type
also comes to mind.’ Such aerials should be rigid,

LT- HI-

hone e
or
LT = [ HT  Switch sockets
lé 5

o 5 Y
! [ 3
- Fuse cloll oG

) LF Fansformer

Tuning Regeneration [
cond' st condenser
ol ST L ;
. e
i
Fig. 3.—Component lay-out.

and on no account should the whip type be considered.
Rod aerials should be mounted and supported so

. that they are absolutely rigid.

Due to the fact that the whip type of aerial sways in
the wind, the writer does not consider it suitable for
use with receivers other than A.V.C. controlied
superhets, and really good, stable T.R.F. receivers.

——INTERESTED IN CAR RADIO?

Read the Special Section on the subject in:

The PRACTICAL MOTORIST'S ENCYCLOP/EDIA
. By F. J. CAMM

17/6, or 18/- by post, from: GEORGE NEWNES LTD.,

Tower House, Southampton Street, London, W.C.2.
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ALVES of this category are more or less a
development of the mercury vapour rectifier,
although to-day they are filled with gases

other than mercury vapour. Such gases include
helium. argon, neon, xenon and hydrogen.
However, the surplus types available are mainly
those of the mercury vapour or argon filled class,
and exist as triodes or tetrodes.

These relays are known as thyratrons or controlled
grid rectifiers, and in the case of a triode, they contain
an anode, heater and control grid. The tetrode,
however, has a further grid inserted between the
control grid and the anode. This grid partially
encloses both the control grid and the anode, an
arrangement which allows a much smaller structure
to be used for the control grid and it does, therefore,
reduce the control grid current. The extra grid is
known as the shield grid and can be used to shift
the control characteristic.

The operation of the triode relay is more readily
appreciated if the reader thinks of it as a triode valve
in which the current is carried by the gas present in
the bulb. That is to say, the current is carried by
the gas ions that are produced by the collision of
electrons from the cathode with the molecules of
gas present. .

Furthermore, as in mercury vapour practice, the
same characteristic blue glow applies to the mercury
filled relay, whereas, for neon filled, a reddish glow
and a yellowish-orange for the argon types.

This glow phenomenon is known as ionisation and
serves the purpose of neutralising the space charge
around the cathode which in turn reduces the internal
resistance of the valve. It can, therefore, be appre-
ciated why this property gives the gas-filled relays
their regulation characteristic, and furthermore, it
enables fairly large currents to pass between the
anode and cathode.

Qo

The voltage drop in mercury vapour filled relays
is approximately 15 volts, and it is of the utmost
importance that this ‘'value be maintained during the
actual operation of the valve, otherwise ionic bom-
bardment of the cathode will result in the eventual
destruction of the emissive property. !

An important point to remember in gas-filled relays
is that the grid potential only determines the value
of anode potential necessary before carrent will Aow,
and not, as in high vacuum valves, wherein -the grid
voltage actually controls the anode current.

it. can, therefore, be stated that for any specified
voltage applied to the grid of the relay, there is a
definite anode voltage necessary before ionisation
will commence.

Furthermore, once the ionisation has started the
grid .has no more control over it. As a point of
interest, a characteristic known as the control grid
ratio is important to the user of such valves because
it does give the relationship between the grid and
anode voltages required before ionisation will occur.

This ratio is equal to the anode voltage divided
by the grid voltage.

A further point in connection with such valves
is that as in mercury vapour rectifier practice, the
cathode voltage should be applied at least five minutes
before the anode potential. But it is advisable in
the case of surplus types to run filament only for at
least thirty minutes.

Nevertheless, when installing such valves always
ensure that they are mounted in a well ventilated
position so that the temperature does not rise appre-
ciably during operation.

The principle use of. gas-filled relays is in the
control of circuits by the variation of the voltage
on the grid. They are therefore useful in linear time-
base circuits as used in cathode-ray oscilloscopes
as well as the scanning circuits of television receivers.

Surplus | Commercial Fil. Volts Fil. Current
No. No.
FGi17 FG17 2.5 5.0 amps
FG27A FG27A 5.0 4.5 amips
FG67 FG67 5.0 4.5 amps
3C23 3C23 2.5 7.0 amps
CV647 884 6.3 0.6 amps
CV797 2D21 6.3 0.6 amps
VGTI121 T4l 4.0 1.5 amps
VGTI128 GTIC 4.0 1.3 amps
NGTI1 GDT4C 4.0 1.75 amps
CV2638 393A 2.5 7.0 amps
393A 393A 2.5 7.0 amps
NGT2 GTIC 4.0 1.3 amps

Peak Peak Peak Max.

Anode Inverse Anode | <Volts | Ratio

Voltage | Voltage | Current Drop
— 5,000 2 amps — — o
— 1,000 10 amps —_ — -
— 1,000 15 amps — — .
— 1,250 6 amps — — C
— 350 0.3 amps — — C
- 1,300 0.5 amps — — *
400 — 0.5 amps 70 20 T
500 — 1.0 amps 16 28 1
350 — 1.0 amps 20 40 1
— 1,250 6.0 amps — — *
— 1,250 6.0 amps — —_ w
500 —_ 1.0 amps 16 28 t

* American manufacture.

1 British manufacture.
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Modifying the Switches
FFORE mounting the tone control switches
they should be modified. In the original
condition they provide three positions each
firmly held by a spring-loaded ball and projections
on the main plate. Dismantle the switches carefully
and you will find a projection between the ball-
locating dents. With the plate lying flat on a metal
surface place a flat punch (the end of a §in. steef rod
will do) over the upper projection and hit it firmly
with a fairly heavy hammer. The object is to
flatten the projection without destroying entirely
the locating medium. When re-assembled the key
should be easily dropped from its horizontal or
central position to a downward position and as
simply returned to the centre. [t will be understood
that the switch should be mechanically noiseless in

PRACTICAL WIRELESS
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operation, but should remain firmly in either the’

central or down - positions without having to be
“levered ” into either position—a mere flick of the
finger making the necessary change. By leaving
the other projection there is less likelihood of the
switch being put into its upper position. Make
certain that the switches operate satisfactorily, and
when connecting them use that pair of contacts
which make it a simple “on’ and * oftf ”” switch—
““on” or short-circuited when the key is horizontal,
and *“ off ” or open circuited when the key is depressed.

For the normal domestic instrument the small
amplifier shown in the first section of this article
will suffice, and will deliver about 5 watts at maximum
setting of the volume control. For professional use
a more comprehensive amplifier will be required,
rated at 12 to 15 watts, and a suitable circuit, with
full details, is given in Fig. 13. A list of the extra
components needed is given on page 511. For both
amplifiers the same size of chassis will soffice, and
Fig. 12 shows the chassis drilling details for the
domestic unit. An additional hole for the second
push-pull valve will be required for the larger
amplifier, but the remaining details should be
satisfactory. The large holes “A ™ are for the
Octal valveholders, that on the side runner being
for a valveholder into which the inter-connecting
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Organ
oy N
AMPLIFIER DETAILS AND THE METHOD OF

MAKING UP THE TONE GENERATOR.
By W. J. Delaney (G2FMY)

“B”

power cable is plugged. Holes are §in.

V;ﬁ and holes “ C” %in. The hole on the rear runner

is provided with a grommet and the loudspeaker

@% feed leads are brought through this, the transformer

being mounted underneath the chassis. If required,
of course, both of these amplifiers may be replaced
by a favoured unit, or alternatively, the tone generator
section alone may be constructed and the output
socket connected to the normal domestic receiver
at the pick-up or input sockets.

Completing the Keyboard .

Last month the construction of the keyboard
was described up to the fitting of the double-ended
tags which are to carry the tuning resistors, and this
is undoubtedly the most tedious part of the work.
As pointed out in the first article, it is not practicable
to work out the resistor values mathematically, as
apart from the intricacies of the mathematics the
values arrived at would be such that it would be
found that suitable resistors could not be obtained.
They must, therefore, be chosen by trial and error
methods, and the procedure is not difficult, but calls
for the use of a properly-tuned piano, or pitch pipes

}
Ey
LUPLEN] N - - -2 >
i@i | Main _I A
| choke |
[ —%—_, 2" —>
io' ':
g 'T_Maln j l
cly AT !transforme‘rj
1% @ N
L& L. —§1—2 -
2 T o
¢ S — 8 {____
T.

Fig. 12.—Drilling and cutting data for the ar_np/i er
chassis.
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to the details given last month will range from C
through onc complete octave and then up to B, the
central C being tuned to middle C on the piano when
the octave switch is set to = Bass.” The full compass
of the instrument is thercfore from C below middie
C to the top B on the piano (secven notes from the
end). This appears to be the most uscful range,
but the entire keyboard may, of course, be pitched
the highest note being
governed by the value of RIf. It will be obvious
that the larger the value of the resistance betwecn
the grid of V2 and R12, the lower the note, and in
the original, tuned as above Rt consisted of 27,000
ohms in series with 1,000 ohms. RII and aII the
remaining resistors arc, of course, only of the § watt
type. The 1,000 ohm resistor may be one of the
special Egen flat types with slot-controlled slider,
and this will enable perfect tuning’ to be. accom-
plished. Switch to the highest octave range (the
single .005 uF condenser), and then adjust RI1 as
just stated until the top B is correct. Before carrying
on with any further notes, adjust the octave swilch
on both the tenor and bass ranges to produce pure
octave tones of the first note. The padders should
enable this to be carried out, but small silver-mica
condensers may be included in circuit if necessary
to obtain true pitch. Once this switch has been
adjusted it will hold for the complete range of the
keyboard.

Separate Notes

As the instrument will only play a single note,
it always selects the h:ghesl note when two or more
are pressed, and the initial tuning must be carried
out from the top downwards, and no subsequent
modification can be made to any intermediate
resistor value, as it will throw out all below it. To
assist in obtaining the various o

PRACTICAL WIRELESS

or tuning fork. The keyboard constructed according -

St

exactly what values will be required, but on the
original ‘keyboard the lowest measured value is 900
and the hlghest just over 4 K £2, the majority bemg
between 2 K {2 and 2.5 KL,

Tone Filters .

Some queries have been raised conc»rnmg the
chokes L1 and L2 in the tone filter stage, and it may
be stated that these are in no way critical, any chokes
to hand being used, and the charactemtlcs modified,
it required, by suitable parallel condcnsers dnd/or

£90 te Lire 4B 18100108 081D IrE <6 4B SB-4P-9B B BB EOIBUE <8 1B18 1D <8 18 1IIBIE OO0 100

LIST OF COMPONENTS

ADDITIONAL PARTS FOR
“PROFESSIONAL” AMPLIFIER
RESISTORS

Three at 47k @

Two at 100k &

Two at 1M O

One at 2402 3 watt.

CONDENSERS

G
H
é
.
b
H
B

Two at 1002
Five at 1k @

One at 1.5k 2
Two at 10k 2

.

Three at .1 #F

Two at 8 «F 500v. working.

Two at 50 «F 25v. working.

Three octal valvetolders.

One 6SN7 (or 26J5s) and two 6V6s.

LA ST T T PR B SRY BR

resistors. L2 was originally a Bulgin iron-cored
H.F. choke which is not now manufactured, but any-
all-wave choke may be used here, and if the tone is
not to the liking of the builder a small L.F. choke
may be used, or part of the unused winding of the
push-pull transformer used fo! k1. If this has
tapped secondaries various points may be

notes a small half-ounce CRTFE
weight or piece of metal is
useful and is placcd on the
key to hold it down whilst
adjustments arc - made. A
selection-of 3.3 K2, 22 K¢

and 1 K& rE)lS(OIS is then
obtained, and a 1 K £2 bridged
from the first to second contact
(Ra). It will be found desir-
abie to solder it in place as
the capacity of the body, il
holding the component, will
affect the subsequent pitch.
If it is found to make the
note foo low (or flat), bridge
a 3.3 K £ across it, and then,
if sharp, replace.this by one
of 2.2 K& or even 1 KQ.
The tolerances of normal 25
per: cent. components shoutd
enable combipations to be
found fairly casily to cover
all notes exactly, and in the
prototype this was done
satisfactorily from a collection
of one dozen of each of the
values mentioned above. As
the tolerances vary so much

L3
and C/9

LS,

it is not to state

possible

Fig.

13.—Theoretical circuit of the large amplifier. .

~ . . . f
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tried and the most suilable
tone finally chosen. Similarly,
changes are permissible in
all of the values given in
this particular part of the
circuit, the simulation - of
various orchestral instruments
being obtained by mixtures
of ditferent values of resistors
a1d condensers as required.

PRACTICAL WIRELESS

B No_\/e_mbei{-'1952__

Bock of keybeard

{Note.— i response 10
yumerous  enquirtes, we shall
issue full-size blueprints of the
Electronic organ, and an
announcement. will be niade
when they are ready.—ED.)

Jo X on
underside of chassis

Experiments With

7o Z on

70 Y on .
underside Of thassis

uncerside of chassis

Fig. 14.—Arrangement of resistors to obtain correct tuning «s explained

this -month.

Tape Recording

A "READER RECORDS HIS -EXPERIENCES

AY | put forward my claims for success
M regarding tape recording using homemade,
self-designed equipment, obtaining a faithful
reproduction of any type of material recorded.
I do not experience any. kind of trouble with wow
or flutter with the recording medium, tape.
What slight wow and tape flutter 1 did have is
now cured, and in the Jatter case was traced to bad
guide from the feed spool to the heads.

Tape Speed

For high quality recording 1 use a tape specd of
10in. per second for standard use including dictation

Lin. per second, which gives 1wo frequencies of
30 ¢fs.-10,0C0 ¢/s. plus or minus 3 db. and 50 ¢/s.-
8,000 c/s. plus or minus 2 db.

The recording apparatus consists of a heavy,
carefully balanced solid alloy flywheel driven by its
own motor through a reduction system.

The other parts are all lathe made, as was the
fiywheel and the capstan paris to a limit of .0003in.
of error. which as the wavelengths of S0 ¢/s. at 74in.
per second is .15in. and 8,000 ¢/s. at the.same speed
is .0009in. gives a fair mecasure of tolerance at the
high frequencies regarding wow and flutter. The
heads are bought as even I would not attempt so
difficult a job, besides the time wasied in making
half a dozen test heads and choosing the best one,
only Lo get poor results,

I use three heads, erase, record and monitor, which
cnables me to hear what actually goes on the tape
before 1 do the playback.

‘The Amplifiers

The recording amplifiers consist of separate units
for each specific purpose, mixers/faders for four inputs
all fed from equalised pre-amplifiers to match
ribbon, crystal and moving coil mikes and also radio
oF gram input.

These outputs from the mixer are all equalised
to give 2 volt A.F. output whether smgle or the lot
of inputs are used at the same fime.

From this unit the output is fed to the recording
amplifier comprising 6J5 driver to ECC32 twin triode
as phase inverter, then to a pair of KTé61, in class
A.B. push-pull as triodes with 50 per cenl. negative

feed back. Negative feed back ‘is used wherever
permissible in the earlier stages.

I was going 10 give Circuit details, but as a recent.
edition of " P.W."" publishes a very good circuit for
(ape recording there is no point except 1o stress that.
whatever kind of circuit is used it must be a good one,
particularly made for the job and no! just an old
cast-off strung together for the job.

Transcription

When it comes 1o the process of tape transcription
to disc 1 simpiy use a separate pre-amplifier for the
tape heads and then feed an output from this direct
to the disc-recording amplitier and modulate the
cutter head of the disc recorder through the tene
compensation stage of the disc amplifier.

If there shoutd be any cause for any kind of lack
of bass or treble in the output of the tape before
the transcription to disc, due 1o the actual material
recorded such as quality of the broadcast or item
undertaken, then it is a very simple matter to provide
the ‘necessary boost in the disc recording amplifier
to dhsc. -

The result of this transcription is that I can obtain
results such as can be had from any commercial
record and in many cases better low-note reproduction
due to variable pitch grooving.

The disc recorder I huve made and designed myself,
but as | will enter it provisionally under patent
I cannot obviously give details, except to say that
very much like the tape recorder the tracking gears
and the driving system must be made to a very fine
limit on a first-class lathe.

Results

It is possible with a disc cut with a groove pitch of
200-250 and at 33} r.p.m. to get as good repro-
duction as from long playing records and with
extended top-note quality from 80 ¢/s.-10,000 ¢/s.

At a tape speed of 10in. per second I get roughly
about 25 minutes’ playing time, using 1,200 fi. of
tape of the E.M.1. type 65.

Another point is that | make my own tape cement
for joiring 1ape for editing, or broken tape ends, which
consists of one part celluloid, six parts acetone, and
three parts amyl acetate—Z. M. E. PREECE (Haves).
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By the Marquis of Donegall

HE Nineteenth Annual Radio Exhibition at
Earls Court was not full of novelties, But
it did contain some- cxtremely interesting

demonstrations, such as the functioning of the under-
water television camera, as used in the discovery of
the wreck of the submarine Affray.

Messrs. Pye enabled you to call up a remote stand
on the telephone and see the person to whom you
were speaking ; a gadget [ am glad to say that is
reputed to cost £1,000 and 4s thercfore likely to
remain out of our lives for some time (0 come.

There was the remote-controlled television camera ;
a radio-controlled guided missile about which every-
body was extremely secretive; an R.A.F. radio-
controlled model aircraft ; a small boy’s delight in
the shape of an anti-aircraftt gun with which you could
shoot things down ; a demonstration of how the
G.P.O. detects pirate viewers ; a frequency-modulated
radio altimeter by which the pilot of an aircraft is
able to rcad off the clearance between his machine
and the ground ; a robot commissionaire who talks
in sixteen different languages ; self-priming batteries
and the £20,000 television studio provided by the
Radio Council for the BBC, which is said to have
been the largest television studio in the world. It
measured [60ft. long. 50tt. wide and 27fi. high.
The auditorium seated about 1,000 peoplec.

There was a wider choice of television receivers
than ever before and, on the whole, prices. have
tended to come down since last year. The screen
sizes of direct viewing models varied from 9in.
to 2lin.; and the projection models which were
shown had screens up to 4ft. by 3ft.

For the first time a trade union was exhibiting—
the Elcctrical Trades Union—showing skilled men
and women from a factory making some of the
20,000 soldcred joints that go into a television
camera.

There were only two 9in. screens in the show—
one by Bush at 49 guineas and the other by Defiant
at 45 guineas.

The cheapest radio set in the show—£7 13s. 1d.
—was shown by Ever Ready ; .the most expensive sct
in the show, combining TV and Radiogram in walnut
—£757—was by Decca.

The largest direct-viewing receiver in the show
was the 21in. tube by H.M.V. giving a picture (8in.
by 14in. and a forward-projection receiver giving a
picturc 4ft. by 3ft., by Valradio, is now made for
the export market in multi-channel versions for the
525 and 625 line systems.

Decca was again to the fore with projection models,
one being a set with triple-speaker acoustic system
giving a picture 40in. by 30in. in a de-luxe cabinct.

Philips showed a projection model in two cabinets
giving a picturc 4ft. by 3ft., which is also the size of
the picturc on one of the models shown by White-
Ibbotson.  Stella is a newcomer to the projection
field with its screen of 16in. by 12in.

In the projection field the cheapest receiver 1 could
find with a screen [3in. by 10in. was the Philips
at 89 gurmneas.

Obviously, projection as a whole js creeping up
and it looks as though my prediction of several
years ago that television will some day be 100 per
cent. projection may well be fulfilled.

One of the main trends that I noticed was the
increased number of large direcl-viewing screens
made possible by the manufacture of rectangular
17in. tubds. These are wide-angle types and the
picture size is increased without adding to the length
of the tube and the depth of the cabinet.

It would seem that all manufacturers have been
interested in the problem of interference. Devices
to climinate this nuisance include automatic inter-
ference suppression circuits, effective at all levels of

*

www americanradiohistorv com


www.americanradiohistory.com

514

brightness, and auto and
fly-wheel synchronisation
devices which keep the
picture stable at long
ranges from the trans-
mitter. Anti-flutter de-
vices profess to minimise
interference from aircraft
and there are more inter-
mediate frequency filters
to reduce interference,
such as harmonics from
short-wave stations. In
some receivers the num-
ber of controls has been
reduced 0 two: five
channel adjustments are
more general and gener-
ally more acceptable.
Outside aerials tend to be
less conspicuous—a trend
of a questionable popu-
larity—and indoor aerials
have improved.

This year there were
80 television receivers in
operation in the 34
booths in the  Hall of
Television or * Television
Avenue.”

I walked slowly past
all of the receivers, but

I confess that I was
unable to detect the
slightest differcnce in

quality between any of
them. [ mean, of course,
quality of picture, be-
cause the cabinets are as
varied as you could wish,
and many plastic
-materials with formidable
names are being used for
the first time for

now.

63 per cent. ;
per cent. ;

14in., | per cent.

As far as prices go, between £60
and £75 is the most popular price.
The majority of these are 12in. table
models, but the proportion of 15in.
table models in this price range is on
Nearly all the modern
sets. are made . for operating -on all
the five United Kingdom channels.

the increase.

this

i
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1924
1925
1926

1927

1928

1929

1930

1931

1932
1933
1934
1935
1936
1937
1938

1939
1947

1949
1950

1951
1952

purpose.

it would be interesting at this point
to see how the various sizes of tubes
“are faring. -Tube sizes of 14in., 15in.
and 16in. have risen from less than
I per cent. of monthly sales immedi-
ately before the 1951 Radio Show
0 24 per cent. of monthly sales
Correspondingly, 12in. tubes
have gone down from 78 per cent.
to 68 per cent. in the same period.
The total number of television sets
in use is approximately 2,000,000
and they are divided thus:
9in. and
15in. and 16in., 4 per
cent. ; projection, 2 per cent. ; and

12in.,
10in., 30

RADIO SHOW HISTORY
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The National Association of Radio Manufacturers
and Traders (‘* Narmat”) was formed and heid
first exhibition at the Central Hall, Westminster.
White City. Shepherds Bush. enterizinment possi-
bilities of radio demonstrated.

Royal Alhert Hall. Home construction of seis the
vogue.

Royal Albert Hall. Crystal sets. Kits for home
assembly still the teature. Mulli-valve set the exception.

Olympia. Organiser the late Alex Moody who
remained organiser until his death in 1948. Big
valve sets. *““ Fase of manipulation ” the theme,

though there were stitl six or more knobs o twiddle.
End of ** knob-studded punels with trailing wires and
unsightly batteries.”” Novelties : the ull-mains supply
set and the super-heterodyne circuit. since become
standard, and the gramophone pick-up.

Portable sets in leathereties and suedes.  Standard
three-valve receivers for ten guineas. First radio-
gramophones and first mention of television receivers.
No more crystal sets. Valves had improved ; general
craftsmanship had improved. Portables «nd mains
sets now familiar, but the kits for amateur constructors
sold well.

Handsome looking sets. Manufacturers vied with one
another in producing seis which put amateur con-
structors to shame though *“ kits” still sold like
hot cakes. Attendance 161,128,

< Radio-autogram ” appeared—six valve superhet
radiogram with automatic record changer.  Also
sets for three wave-bands—first whispers of ultra-
short waves. Attendance 198,144,

Press-button tuning, automatic volume contro! and
one knob wning. Attendance 180,747,

More refinements in tuning. suppression of inter-
ference. Attendance 209,463,

Auendance of 238,285 remained « record until 1947,
Multi-wavebands and®muny other refinements.
Portables, more portable ; car radio; magic eyes.
Attendance 192,202,

Attendance 202,517,

Attendance 174,818,

Attendance 144,363,

War—exhibition closed down after a (ew days’ run.
Olympia still. Record atiendance of 443,433, Tele-
vision studio and television viewing halls a feature.
First exhibits of electronics.
Olympia—attendance 398,550.

Castle Bromwich, Birmingham (Nailiona!
Attendance 128,260.
Earls Court. London.
Northern Radio Show
Attendance 100,793,

Show).

Attendance 232752,
City  Hall, Manchester.
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Last year the Radio
Industry Council found
that their Contro! Room
caused so much interest
that they really made a
feature of it this year with
several new departures.

It contained all the
apparatus for the regu-
lations and distribution
of the sound and tele-
vision programmes which
were used for demonstra-
tions throughout the
show.

Glass windows along
both sides of the Control
Room gave a very good
view of the equipment,
and the Programme
Ofticer. was seen at the
control position at which
the Television pro-
grammes were selected
and fed to the receivers
in the show.

The announcer’s studio
was designed so as te
allow as many visitors as
possible to look at her
through the windows.

This studio contained
the control console from
which the announcer
played gramophone
records—including long-
playing —or made her
announcements.  There
was a lelevision camera
facing her which enabled
the poor thing to be
(Continued on page 517.)
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TAPE

RECORDING SPECIALISTS

BURGOYNE
MAGNETIC RECORDING HEADS

* High Impedance—1,000 ohms

+* Single hole fixing

% Half track width

+ Totally enclosed with tape
guide

+ Wide frequency range

+ Record/Playback or Erace type
available

+* MHalf-thousandth Gap

* Mumetal laminations on
Record/Playback

39/6 each

For use with high impedance record/play-
back heads, such as Burgoyne, In geamy f01
the Playhack position the cimcuit is fuxsd Ih
rearranged to form a stable
high gain amplifier. The
playhback pre-amplifier stage §
uses an EF37TA giving
extremely high signel to
ratio, complete
from micro-
phony, and negligible
Pre-set equaliser §
cireuits are included
and further tonal adjust-
ment, is given by variahle
lone control.
The microphone circuit is
terrin;naned in afn impedance ‘J instruction Manual
satisfactory or crystal 3
microphones, the  Agos ]"Sf"-’:rtm"a%hmual £6.19.6
MIC22  at  £6/6/0 belng or 1 Deposit £2 aud
particularty recommended. 12 monthly  payments of
11/

8d.

& - T
&\ } complede with

eac MAIL ORDER SUPPLY CO.
The R.dio Cenire

33, Tottenham Court
London, W.I

Road,

This Hontih'’s

MINI FOUR. All parts from stock. Ready Drillad Chassis
Kit7/6. P. & P., I/-.

MIDGET SPEAKERS, W.B., 2lin.. I8/5 : Philips, 3in.. 15/- ;
Goodmans, 5in., 16/« ; Elac, 6%in,, 17/6. P. & P, I/~

TEST PRODS, for test meters. Red and black, 4/8 pair.
ELAC FOCUS UNITS, for triode and tetroda tubes
P.M. type : List, 30/-. Qur price, 20/-, post free.
SPECIAL TRANSFORMER OFFER. Varley or Woden.,
0-250 Tapped Primary. 350/350 80 mA. 4v. 2.5 A.C.T.
4v. 5 A.C.T., 17/6 each. P. & P.. /6. Lirhited Quantity.
SELENIUM RECTIFIERS, 250 v. 60 m.a. D.C. output.
New, 7/6 each.

MORSE PRACTICE SETS, with double-action buzzer,
output for 'phones.excellent key ; require only 4} v. battery.
As new, 7/6. P. & P, I/-.

MIDGET OUTPUT TRANSFORMERS for personai
portables, 6/-. Standard pen., 5/6. Mike trans. for M.C.
mikes, 2{- ; for carbon, 1/3 each.

XTAL DIODES, 3/9 each. Germanium diodes, 4/6 cach.
POTENTIOMETERS. Carbon, 25 k., 50 k., 100 k., and
2 meg., 1/6 cach. 500 ohm H.D. torodial. 3/4 each. 50 K.W.W.
Pre-Set Type, 2/- each. 20 K.W.W. Pre-Set, I/- ea.
TWIN FEEDER. 300 ohm H.D. Twin. 8d. yd. Standard
K25 300 ohm., 9d. yd. K24 150 ohm, 9d. yd. K.358B (round),
300 ohm, 1/6 per yd. Coax. T.V. cable, |in., 1/3 yd. Packing
and postagé on cables. /6.

SPECIAL VALVE OFFER. Kit of 4 midget 1.4 v. valves,
| each IS5, IRS, 1T4, and 154, 35/- or 9/6 each. separately,
807s, 15/- each, 4 for 50/-.

LOG BOOKS. Just in. 100 pages with heavy bound cover,
10/6 ea. P. & P, I/- ea.

Postage free on all orders over £1 except where specifically
stated. PLEASE PRINT YOUR NAME AND ADDRESS.

C. H. YOUNG, G2AK
Al callers : Mail Orders :
110 Dale End, 102 Holloway Head,
' Birmingham, Birmingham, |,
CEN. 1635. MID. 3254.
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|

VALVE CLEARANCE OF
SALVAGE STOCKS

at 11/9 at 10/9 at 8/9 at 6/9 at5/9
3575 6V6 IRS 7B7 0z4
ECL80 6X5 IT4 7C6 615
EF80 5v4  DCC90 EF92 UF4(
Sue! 6B8 EF9lL 6N7 UvY4i
EYS51 5Y3 3A4 KT32 15D2

These and over 200 other types to clear.

SALVAGE RADIO/GRAM CHASSIS. 5 valve
supcrhet, 1952 model. Latest pin-type midget
valves (B8A serics). Reconditioned, tested
and guaranteed. Front-or end drive controls.
From £7/17/6. Post and Packing, 3/6. Record
changer units also available, single and three
speed. From £7/17/6.

CONDENSERS. 2 gang .0005 mfd. New
salvage. Guaranteed. Standard and small size

Plessey. 3/9 each. Post. & Pagk., 6d.
CONDENSERS, Electrolytics.  30-30 mfd.
425 v. max. New, tested. 3/9 each. Post

and Pack., 6d.

TRANSFORMERS.
Mains (Salvage) 260-0-
260. Two heaters 6.3 v.
3 A. tapped for 0 v.,
200 v. and 240 v. Price
12/6. Post., 1/6.

O.P. TRANSFORMERS. (Salvage.) Tested
and Guaranteed. Wonderful bargain at 2/9
cach. Postage 1/-.

POPULAR T.V. BARGAIN. (ELPICO)
Colour Filters giving 3 colour vision. OUR

PRICES : 9in., 6/6 ; 10in. and 12in., 8/6 ;
15in., 12/9. Also DELUXE MAKE : 9in.,
10/9 ; 10in. and 12in., 12/6 ; 15in., 14/3,

ALL POST FREE.

DUKE’S
Romford Road, RLondon, E.12.

Money
Back
Guaransee.

1952 Catalogue available on request. (23d.
stamp.) Please add suflicient to cover postage.

621,
C.W.0.

or Phon? : GRA 6677
C.0.D.
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OPEN TILL & M SATURDAYS TELEPHONES 40353 & oN 3271/2

PREMIER RADIQ (s

REGD) B. H. MORRIS & C2 (RADIO) LTD. EST.40 VYRS,

s 5022} (Dept. PW.) 207 - EDGWARE ROAD = LOKDON - W2 {3405 Soshiss
Introducing . .. THE PREMIER De Luxe

‘J
NOW BEING
DEMONSTBATED

ADDRESS ABOVE MAGNET'C TAPE RECOR_DER

THIS UNIT COMPARES MORE THAN FAVOURABLY WITH ANY
OTHER MAKE OF TAPE RECORDER AT DOUBLE THE PRICE.

THE 7 VALVE AMPLIFIER has been specially designed for
high quality repreduction.

Brief Specification :

VALVE LINE UP :—EFI7A First Stage : 6317 Second Stage and Tone Controi : ¢V4
Qutpat : 6X5 Rectifier : VT501 Biaw avel Erave Queillator ; 7193 Record lLevel Ampilfier ;
$US Mugic Eve Record Level Indicator.

QUTPUT :—+ Watte. FREQUENCY L ANGQE 50 eps to 9,600 epa.

CONTROLS :-—Volume ; Recon!/Playback Switeh ; Treble Boost ; Bass Boost—on/off.
A VISUAL MAGIC EYE Record lervel tulicator ig incorporated.

The unit i« housed in » superbly finiched rexine covered portable cabinet which inedr
porates a compirtnient for the Microphous wben not in use. Weight complete 33 1o,

" 39 Dimensions :—24in. long : 12}, deep ; 9lin. high.

s e R GNS. The Reconter incorporates the NEW LANE TAPE TABLE.

BOY® TAPE AND REWIND SPOOL  (Pkg. Carr.1qn) 2rief Spechication : . .

RO R B ViR e oA POl acitolhien e A nduincemorebing et aregsnatnng owiePelol s Bow Sagt

CRCOTOH ROY - Hagnetic Tape. With this high quality rape ., Fioster © throughout the full length of Lupe

@ frequency ronge of 50 c.p.s. to D000 ¢c.p.a. ul tape speed of FAST REWIND, Provision for fust rewind and forward run in le-s than 1 min. [n either

Zidn.(rec. can be readily achicced. Additiona? resls of 1,200, direction. THKEE MOTORS obviating friction drive.

can be supplied at 35/, HIGH FIDELITY RECORD PLAYBACK (1 nom; API’;IOY PLAYING). The Table
B oy is fiited with high idelity recesd play- b.v-‘ heasd of new design wound to high impelance

;“:‘I“““:: ‘;":;“" _— ,‘::"““':H.“ f"”,‘,'“‘:‘m Cabinct. prg. "¢ @ separate AC. Erase Heal. The Heads are hall track size uilowiug appros. | hr.

= TpANEricompicteamiin. — [amuisle faet. iy piving from standsrd 1,2001¢. Reel of Tape.
wpeaker. MMus?/6 Pkg.zarr. 14Gns. 5/ Pkg. Curr. £4,19.6 TAPE SPEED 7lin. sec. For nse on A.C. 200/250, 50 cycles mains only.

The Lane Tape Table £16.10.0 Plus 7/ Phy. Cair. MICROPHONE ROTHERMEL 2D56 Crystal-speciully desizued for Premier.

RADIO SUPPLY CO. 15 WELLINGTON ST., LEEDS, 1.

Poct Terms C.W.0. or C.0.1). No C.0.D. under £1. I’astage 1/- charged on ovders Plessay, 1511 : 8in. Roia. 1711 itin
up to £1; from £1 to £3 add 1/6 : over £3 post free. Open ta eallers 9 a.m. (0 5,30 p.o. Soodmans {7k 9
Suls. wntil 1 pom. S AE. with enquiries, please. Full list, 5d.  Trade list, 5d. ;3'!:1‘1 ﬂ?ilih\ I’}!;KS F(ﬁg 7 ohms.) - 4in.
. . LW ans. Fie ohms, 149 :
L GJFULLY  6lin Rola Field 700 ohms, 12/9 ; 8in. R.A
R.S.C. MAINS TRANSFORMERS goakantivo)  §5, g beld 10 otms, 129 - gin. 28
Interteaved and hopregnated.  Primacies 200-230-250v 50 ¢/s Screened. 600 ohms, 23/9.
VOL. CONTROLS (standard spindles). Al

LTOP SIHHROUDUED I)IH)P THROUGH 250 ma 3 h 50 ohm3 89
260-0-260 v 70 ma, 6.3 v 28,5V 2a ~.14/11 200 ma 5 h 200 ohms T | S T el - T O NS i,
Bigtmmiivai Dl mmsosnen s o ey
- d ma, \J .avZa ma ahms - . < NEW GUARANTEED b,
20050 v i00me. 63via Svga 2311 MmulonBoonms L 56 B Be-Go. MEERES
-350 v 100 ma, 8.3 v-4v4aC.T. 50 ma 1) h 400°'ohms 49 Each B
i aavaa L eam wmash 150 ohmis 39 my oa | exsar 8,9 - h
3500350 v 150 ma, A3 vda, Svia .. 2911 1 .25 h, L.T. ty 49 g4 9/11 | D8 &9 EF80 159
350-0-350 v 150 ma, 63 v 2 a, 63 v F?LI.\IL\ ATOI TI!.A\\F(H(\II"I(\ 185 qf/ 807 1911 | EFSL 1
2a.5v3a ... ... ..29/11 Primaries 203-250 v50 ¢ s. 120 v 40 711 1Ry @11 | 8n2 11 | FR9l 106
FULLY SHREOUDED ULPRIGHT 120-0-120v30 ma. 4v i a - 12/9 3gg 16, 80 11 ElC‘LBO 1
250-0-250 v S0 ma. 63 v2a. . 5v2a OUTPUT TRANSFORMERS 5Y3e (U50) | 9D2 11 T.33 3 1
Mldget type 21-3in.-3in. ...17/6 Smail Pentode. 5.000 ohms to 3 ohms 36 0/6 954 11 | FWe 50009
250-9-250 100 ma, 0-463 v 4 a, Standard Pentode. 5007 t» 3 ohms 49 SU4G 1“‘. 19K7GT 10/6 FT616
0-4- 5*13& o ... 25/9 Push Pml 10-12 watts 6V6 to 3 or 15 5vaé 11/ 19K8GT 10/8 | KT44
250-0-250 v 100 ma, 6.3 véa, 5v3a,- 1511 574c /6 12Q7GT 10'6 | KTWel &/

I FOR R1355 CONVER STON ... 28/9 Pu‘ih Pull 10-12 watts to ‘match 6V, 6J5GT 128K7 11 MU14
 200-0-300 v 100 ma, 0-4-63 v 3 a, t0 3-5-8 or 15 ohms -169  gi5Met. §/ 1 2507 11 | 0Z4 11
0-4-5v3 ...25.9 Puﬁh Pull 15 watts to match 6LE. &G & 1 | 12807 /9 QP21 5.
3R0-0-350 v 100 ma. 0463 v 4 a, etc., to 3 or 15 ohm Speaker .. - 22/9  egrG 11 ) %3 S PEN 58

0-15v3a ..259 Push-Pull 20 watt 6LS, KT66. et 6KTMet. 711 | 1625 5/9 MH4 . 8/11
350-0-350 v 150 ma. 6.3v4a. 5v3a .. 339 to 15 obms. High Quality. Sec- BKi 18/ 2.5LGGT o6 | RK31 111
350-0-350 v 250 ma, 63véa, 4vea. tionally wound . 1 316G /6 UCHA42 1011

0-26 v 2a. 4 v 3 a, for Electronic williamson type exact auth 99 "524(}'1‘1 /6 U2 1011

Eng. Televisor o ... 67/6 BATTERY SET CON 1% | D1 3 UL4l 1
425-0-425 v 200 ma. 63 v ¢ a, C.T. All parts for convextmg an ype b3 111 | EAS0 9 UY4 1

6.3 v 4a CT. 5v 3 a, sujtable Recefver to A.C. Mains 200 250 v eSG7 EF5 &8 VU120A 1

wll]lamson Amplifier. ete. . ...51/- |Stipplies12C v, 90 v or 60 v at 40 ma. Fu)'.v] 6VeG 7€ EF39 96 X786 19/9
225.0-325 v 20 ma. 6.3 v 9.6 8, 63 v smoothed. and fully smoothed L.T. of 2 Vigvgsiat g, . N

1.5 & for Willlamson Preamplifier 17/8 i Prllce. including circuit, 45,9.

FILAVMENT TRANSFORMERS 3
All with 200-250 v 50 ¢’s Prlmarles 63v
23, 716 0-4-f3v2a 7/9: 711 4d
63v 3a,10/11 :63 ¢ Ga 17’9 024-56')v S

A 1( 0'50\I)I INSERS, 001 | ELECTROLYTICS. Tubular 8 mfd., 350 v

3 .25, .5mid. 350 v 1/9: 8 mld 450 V. 1]11 16 mfd. 450 v
e type 2/11 : 23 v mfd.
ARS. Mains Trans.. Midget 450 v, 3111 8—16 mfd 50'1 4 6 12-12 m'l_'d.
d.

4a 17/9:12v3a or24vl 179 type 2;-3—2!in. Primary 220-240 v. Secs. 330 v, 3/3 : 16-16 mfd. 450 v. 411 32 m

CHARGER TIRANSFOR. \II‘RG 250-0-250 v 60 ma., 6.3 v 25a, 10'9. Small (350 v. 2/ 11 ; 32 mid. 450 v, 4/11: 32-32
All with 200-230-250 v S0 ¢'s ananes . |Bl. trans, 220/240 v’ 1npuz.63v 1.5a output. mfd, 350 v, 5/9: 32-32 mfd. 450°v., €9 :
09-15v 15a, 13/9: 0951524v 3 a 16/9:/59. .0005 mfd. 2 yange, 4/9. Vol. cont-ols. |32-32 mfd. 350 v, plus 25 mfd. 25 v, 5{(; ]

0-9-15v 6a., 22/9; 0-4 v 3a, 2/9 100 k~ with D.P. switch. lin. spindle. 2 11. 32-32-8 mfd. 350 v. €/@ : 50 mfd. 350 v, 3
SMOOTHING CIHOKES P. M. SPEAKERS. All 2-3 ohms.. 5in 16-16-8 mfd. 435 v. 5/9  16-32mfd. 350 v, 4/6.
250 ma 8-10 h 50 ohms .., 16,9 Goodmans. 13/9 ; 6lin. F.W., 14/11 ; 8in. 16-32 mfd. 450 v, 53.
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seen as well as heard throughout the Exhibition Hall.
The first battery/mains portable radiogram, at
30 guineas, was shown by Atba. It. operates on
A.C. or D.C. mains and has a two-wave band
supetrhet radio. It is a very neat job indeed.
There were many attractive portable

radios,

e

EXHIBITS

Radiogram for playing indoors and outdoors—the first

A.C./D.C./Battery model—selling at 30 guineas (ALBA).
- The cheapest radio set—£7 13s.- 1d. including tax (Ever
Ready) ; the cheapest TV set—£45 including tax (Defiant) ;
the most expensive set in the Show—combined TV and radio
gram in walnut, £757 (Decca). =

For high-fidelity sound eathusiasts—auto-radiograms
¢ selling at 248 guineas and £317, tax paid (Ferguson, Decca).
- i - TV set with cabinet designed for adding a radio unit when
: desired (McMichael). . .

First 17in. table model TV recetiver (Alba). Largest
direct-viewing TV, receiver in the Show. as on the last
occasion, the 2lin. tube giving a picture 18in. by 14in.
The set is instantaneously tunable to any existing or projected
TV sfation (H.M.V.).

FM receivers incorporated optionally in [4in. TV models
(Felgate. and also McCarthy). T

A new type of fllier screen (Pilot). A picture 20in. by
1Sin. is given on what is described as an entirely new screen
so clearly that the makers claim that even 350 watts of normal
room lighting will not affect it (White-Ibbotson).

The TV torward-projection receiver giving a picture
4ft. by 3ft. as seen in the last National Radio Show is now
made also for the export market in multi-channel versions
for the 525 and 625 line systems (Valradio).

A range of wall projectors for different sizes of picture for
industrial and educational use (Valradio).

Projection set with triple speaker acoustic system giving a
picture 40in. by 30in. in a de-luxe cabinet (Decca).

First time shown-—a projection model in two cabinets
giving a picture 4ft. by 3ft. The smaller cabinet contains
the receiver and projection system and is connected to a
larger cabinet containing the loudspeaker and housing for
viewing screen (Philips).
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seemed to be more life, more gadgets to play with,
more opportunity of really finding out how things
work ; and the three Fighting Services are to be
congratilated on excellent shows, providing the
public not only with the chance to look at but aiso
to operate for itself some.of their delicate cquipment.

And if the 10,000 people who were expected to

. (Champion),

IN BRIEF

A rear projector TV set giving a 4ft. by 3ft. picture for
educational and commercial use. the whole apparatus being
housed in one cabinet (White-Ibbotson).

A newcomer in the projection field with screen of 16in.
by [2in. (Stella). © . .

TV receiver with device for minimising * flutter *"—
interference caused by aircraft (Marconiphona).

Probably the cheapest projection receiver with screen
just over 13in. by 10in. selling at 89 guincas including tax
{Phitips). . .

Accessories, Components and Vaives . R .
A radio and TV listening aid for the deaf (Masteradio).
Assembly of valves so small that three go into a thimble

(Mullard).

New homez charge for
(Standard). . . .

A new departure in gramophons units—plays batches of
10 records of 10in., 12in. and 7in. diameter at 78, 45 or
334 r.p.m. (Garrard). .

Newly developed 7in. by 4in. and 10in. by 6in. elliptical
loudspeakers and high-fidelity 8in. reproducer with aluminium
voice coil (Goodman), .

* Three-dimensional ”* rigid conz loudspeaker demon-
strated for the first time and lighly praised by the radio
critics (G.E.C.)

Five machines for automatic testing of components
(T.C.C.).

Free suppressors for anyone producing a driving licence.

6- and 12-volt car radio batteries

Model motor-cars, suppressed and unsuppressed passing
a mode! house and §howing the difference of effect on a
television screen (Belling and Lee).
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both with the tuning panel on the top and of the
type that opens like a small attaché case.

. The new Simon tape recorder shown at the Radio
Show has tape speeds of 3.75in. and 7.5in. per second,
twin-track recording, a frequency range of 50-10,000
c/s. and a power output of 8 watts. It has a single
lever for play/record, brake, re-wind and wind-on,
and .provision for remote control. This remote
control is a pedal which stops the machine instantly
and enables 1t, therefore, to be used for dictation.

Simon Sound are at present engaged on installing

their monitoring/recording equipment on  all
air/fground communication and: V.H.F. telecom-
munication- .channels for the Ministry of Civil
Aviation. :

For this purpose standard 35 millimetre acetate
safety film is used as the recording medium.-

Dictation leads us to the electronic stencilling
machine shown by Roneo. This is an entirely new
application whereby a stencil can be made in a few
minutes from almost any original—photograph,
tine-drawing, pulls from line or half-tone, pencil
sketches or water colours. The stencil is made
direct from the original without any intermediate
photographic work. The principle, 1 take it, is
similar to that whereby photographs are sent by
radio. The resulting stencil is duplicated in the
usual way.

Altogether [ enjoyed the 1952 National Radio
Show more than any of the others that 1 have had
the pleasure of reporting for you. Somchow there

visit the giant television and radio stidio did so,
their journey to Earls Court was worth while, quite
apart from all the other attractions that the show had
to offer.

Radio Technicians’ Cources
FULL-TIME three-year courses for radio tech-
nicians_have been organised by the Ministry of
Education and commenced in September -at five
centres in London, the Midlands and the North.
" The courses are an indication of the concern feit
by the radio industry and the Government at the
present shortage -of technical trained personnel,
The full-time courses now announced have been
devised specially to meet the needs of the industry,
the objective being to provide students so weli trained
in the theory and practice of electronics that they
will be able,, on completion, to take their places at
once as assistants to qualified research and develop-
ment engineers. The entry age will be 16 or 17 years.
In the present session courses will be held at:
Northern Polytechnic, Holloway Road, London.
Norwood Technical Coltege, Knight's Hifl, West
Norwood, London, S.E.27.
E.M.I. Institutes, Ltd., 46, Pembridge Square,
London.
Coventry Technical College, The Butts, Coventry.
Botton Technical College, Manchester Road,
Bolton.
Details of the courses arc obtainablc from the
principals of the colleges coucerned.
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Transmitting Topics

The Principles of NBFM.

By Wm.

ARROW-BAND Frequency Modulation has
been known for many years and has great
advantages where T.V.l. is encountered,

Most amateurs use some type of amplitude modu-
lation in their transmitters, C.W. being a definite
torm ot A.M. since 1he radiaied carrier has maximum
amplitude when the morse key is depressed and zero
amplitude when up. There lies the chief difference
between A.M. and F.M. In A.M. the frequency
©of the carrier is kept constant while the amplitude
is varied. In F.M., on the other hand, the ampli-
tude is kept constant while the frequency is varied
by speech. Let us now look at the rprospecls of
F.M.

Let us suppose that the tranemnter carrier is not
modulated in any way, i.e., the carrier amplitude

and, we hope, the carrier frequency are constant._

The effect of the carrier should be observed on the
C.R.T. of the nearest TV set; and, if the result is
nil, you can rest assured that F.M. will rescue you
from the ** enraged viewers ” who may be after your
blood.

Circuit Requirements

The modulation equipment is thus very simple,
,one valve, in most cases, being  sufficient.- The
audio voltage, for the purposes of modulation, is
found to be in the region of 2.5 volts R.M.S. Ifa
crystal microphone is used, a small two-stage pre-
amplifier will be necessary. Direct connection can be
effected if a carbon microphone is to feed the modu-
lator valve.

There is a widespread belief that special F.M.
receivers are needed . to, receive
F.M. transmissions ; this is
not strictly true. ‘An E.M. H
carrier can bé readily received ;
on the normal communications !
receiver in the shack, since the !
selective properties of the stages .

prior to -the detector stage ! g: /I:.g;)/{‘(gppmx
convert the F.M. signal into : ¢8 /s 3-30pF
the usual audio signal. It ¢o give 90°

must be stressed here that the
-receiver must be tuned on to
. the carrier sideband as the
audio* component of the carrier
is there. A perfect F.M. carrier

phase change

.only off the peak frequency,
1.e., on the sidebands. This

A. Hope

known as the ‘‘ mean carrier frequency,” is that
frequency obtained from the V.F.O. without
modulation applied. It is essential that this mean
frequency be kept constant within limits, since
any variation of<the mean frequency will cause
interference . 10 gmateurs working on nearby
channels. A simple example will help to clarify this
point.

A mean carrier frequency of 10 Mc/s is modalated
by a pure 10 kc/s audio tone to produce a peak
frequency deviation of +20 kcfs. If 100 per cent.
modulation is employed, then sidebands of 9.980
Mc/s and 10.020 Mg¢/s will be produced; ie., a
carrier bandwidth of-40 kc/s. This is a carrier
frequency deviation from 9.980 Mc/s to 10.02 Mc/s
at a nominal rate of 10 k¢/s. Just presume, for a |
moment, that the V.F.QO. mean carrier frequency
should, through factors of stability, rise to 10.005
Mc/s which is now a new mean carrier frequency.
It is now apparent what will happen. The upper
and lower sndebands will now be 10.025 Mc/s and
9.985 Mc/s ' respectively. The bandwidth is still+
40 kc/s, but the transmitter channel has been
changed. Stability of the V.F.O. mean carrier
frequency is therefore essential ; stabilisation of all
power supplies to the V. FO./Modulator is
advisable. S

Theoretical Aspects

The modulator valve is often referred to as the
‘“ reactance modulator ” ; the reason for this will
soon be apparent. We have previously defined F.M.
as a carrier whose frequency is constantly varving

can constitute a check for
correct F.M. It must be re-
membered that each receiver
has its own selectivity, and
thus its ability to receive an

should produce modulation
.
F.M. signal must depend on the !

_receiver in question.
As we have seen, in F.M.
the fundamental frequency,

-
=

Fig. 1.—Basic: N.B.F.M. V.F.O.-reactance modulator circuit. -
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while its amplitude is constant. Let us examine

the formula :

77\/LC Ca

-Smcc T is constant in this formula, we can alter
the resonant frequency, f, by cithcr :
(1) Varying the inductance L,
or (2) Varying the capacitance C.
Thus, if we could by some means vary either L or
C in our V.F.O. circuit at audio frequencies we
should have created frequency modulation. It
should be stated that the oscillatory circuit is normally
V.F.O. for F.M. control, since employing a Crystal
Oscillator would entait a few complications in the
modulation equipment. From A.C. theory we know
that :
X 1
““we
where W=2xf in radians/sec. [f we vary the fre-
quency of the A.C. applied to capacitator C, we
see that its capacitive. reactance (Xc) is also varied.
This is the reason for the word ** reactance modu-
lator,” since its purpose is to alter the values of
either L or C in the oscillator tuning circuit, under the
influence of the audio input to its control grid.
Fig. 1 shows the basic V.F.O./R.M.; where V2,
the R.M., is coupled to V1 operating in a conven-
tional Clapp circuit. Ca and Ra constitute a 90 deg.
phase change circuit, the purpose of which will
be evident later. V2 draws a little R.F. from -the
Clapp circuit and, because of the phase shift network
Ca and Ra, the current flowing through Ca will
lead the current in the anode circuit of V2 by 90 deg..
the reactance of Ca being much larger than the
resistance of Ra. The result of this is to increase
the total capacitance in the Clapp circuit and hence
the V.F.O. fréquency is moved. This deviation in

'frcquency is very smalil indeed on the fundamental

frequency of the Clapp, but it is also multiplied as
we multiply the fundamental frequency of the V.F.O.
Thus we can run the Clapp on 3.5 Mc/s and multiply
up to the 28 Mc/s band, since this is the only band
where F.M. is allowed at the time of writing. If
we could vary the mutual conductance of V2, we
could then alter the frequency deviation. This is
done by varying the audio input to the grid of V2.
The Clapp V.F.O. is considered by some as being
of a far too stable nature for this circuit, but the
author considers that a little experimenting along
these lines will reap benefits in the end.

Initial Setting Up

By inserting a pair of 'phones in Ji, in the anode
circuit of V2, ensure that the speech is clear and
beyond reproach. It is useless to go on any farther
unless this is obtained. The next obvipus thing
to do is to check the note emitted from the V.F.O.
with the receiver B.F.O. on ; the resulting note should
be T9. Failure to obtain this indicates that Cb is
not correctly set ; this should be done until a T9
note is heard. Switch the B.F.O. off and tunc the
Rx on to the carrier sideband ; and on advancing
the gain control clear speech’ should be heard. On
advancing the gain control farther, a point will be
reached where the speech bccomcs distorted. This
is caused by over-modulating and the frequency
deviation is now far (oo great for this particular
receiver.

In concluding, the writer would like to stress the
fact that under no circumstances should the R.M.
be run at operating voltages other than those stipu-
lated in the maker’s data, as the R.M. may becomc
paralysed due to excess of R.F., in which casc the
unit’s operation is unsatisfactory.

British Wireless Equipment in Norway

WIRELESS equipment, designed and manufactured

by Marconi's Wireless Telegraph Co., Ltd,,
is finding one of its biggest customers in the Nor-
wegian Government, who are using it to surmount
barriers to communication in their moumamous
country, and in coastal waters.

* Walkie-talkies ”* on loan from Norsk Mdrcom-
kompani, sister company to Marconi’s Wireless
Telegraph Co.. Ltd., have been successfully tested by
ski detachments of various mountain rescue groups.
In this way the detachments have been able to keep
in touch with base, and each other, when traversing
fonely, hilly country.

Duplex

Spanning the 120 kilometres between the capital,
Oslo, and Rjukan to the west are two I0-watt
very- h|&,h frequency transmitter/receivers, one at
each station. These are operated duplex, are remote
controlled and frequency modulated ; they have been
in constant operation for more than 24 months.

Another network, simplex operated, has main
stations at Rjukan and Oslo, both remote controlled.
These installations are for use in conncction with
inspection work on the widespread electricity distri-
bution system, the Norwegian Nationat Grid. Cars
used by inspectors, who supervise the working of

the grid, are fitted with 10-watt V.H.F. transmitter/
recetvers for communication with the fixed stations.

Duplex equipment has becn installed at some
power stations for communication with their dlstrl- .
bution centres.

News Reports

The Norwegian news agency, N.T.B., quick to
realise the value of using radio for transmitting
reports over a wide area, is using two Marconi
* walkie-talkies ”” and one L67 for reporting inside
the Oslo area, particularly for sporting events. The
main station is instatled on top of the famous Holmen-
kollen Ski jump and remote controlled from the
head office.

A 10-watt V.H.F. transmitter/receiver is operated
by Oslo Harbour authority to send orders to their
harbour patrol vessel, which is fitted with a 2-watt
V.H.F. transmltter/recelver

Norsk Marconikompani have themselves an
important scheme in hand for developing the com-
munications system between the rhainland and the
numerous islands scattered on the coastline. These
are a series of 10-watt installations, duplex operated, -
and will be designed and manufactyred by the
Norwegian company. The installations will incor-
porate a selective calling system.,
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Remote Control tor The Radio Set

A FOUR-SPEAKER SYSTEM OPERATED FROM TWO POINTS

By A. D. Stubbs

plug points remote from the set, and although

it so happens that { have only two units, in
addition to the movingcoil speaker on the set
itself, 1 can plug in either of the two at any point
and, if the mood takes me, continue the wiring to
other rooms.

The actual house wiring was the only job of any
consequence (0 me, because I had the relay equip-
ment all ready in stock, but in order to keep the house
tidy I had to take up a few floorboards.

However, at the back of my radio set is a miniature
2-pin socke( rated | ampere. A 6f1. length of silk-
covered flex wiring, with a plug at each end, couples
the set to a second socket fixed on a ceiling beam
immediately over the set, From the socket run two
single core 1/.044 t.r.s. cables in small slots on the
upper side of the first floor beams, set 4in. apart to
reduce capacny

The pair of cables run to three bedroom points
and down to a ceiling beam in the dining-room, each
terminal being, of course, a | ampere "2 pin
socket. This syxtem precludes the possibility of a
stranger pluugmg a speaker mnto my 10 ampere
mains power circuit.

Arny extension. speaker can be utilised, assuming
that its resistance is suitable for the output trans-
former of the set and assuming also that you have
an O.P..transformer, but an on-off switch is essential
on cach speaker case. You could, of course, just
plug-in and puli-out if the socket is in a convenient
position. If your set has a choke-capacity output
you can use this same remole control.

Wired in parallel with the mains transformer is a
second transformer, shown at the foot of the wiring
diagram, the SC"Onddry of which is coupled (0 a
Westinghouse rectifier and smoolhm;_. condenser.

Through resistance Rl is
fed a relay, the circuit being
completed through one or both

IN my domesiic installation I have four speaker

Output
l transformer
Il

initial adjustment, of course, to allow for this loading
current.

As a matter of fact, my rectifier is a 180 volt
30 mA model, that being the smallest spare one
which I had available. My relay is a Standard Tele-
phones and Cables, Ltd., product, model 4751-H-227,
and it goes home hith no hesitation whatsoever at
5 mA, its own resistance being 1,300 ohms. As
purchased there is a spare pair of terminals, not
necessary in .my circuit.

You can, therefore, choose your transformer,
rectifier and resistance to suit the resistance of your
speakers. . In practice, two. speakers of varying
resistances operate quite successfully and the relay
circuit acts as a choke, effectively sending all the
audio-frequency output from the receiver to the
speakers.

Because the speaker on my radio set is a moving-
coil model | had to exclude it from the extension
speaker circuit.

The diagram shows that my output transformer has
a tapped secondary, the moving-coll winding circunt
being broken by a double-pole single-throw switch
on the speaker case. The other switch terminals,
MM, are wired to MM on the relay, this latter
switch breaking the mains transformer circuit.

So the field of my moving-coil speaker is energised
when any one speaker switches on the set. Closure
of the moving-coil speaker switch completes the
mains circuit and the set is switched on. Closure of
an extension circuit at any point puils in the relay,
which closes the mains circuit.

The set remains alive until the last speaker is
switched off and the switching off of any one speaker
makes that one silent independently of the rest.

My complete remote control unit is housed inside
the radio set.

Vigins
oriver

& transformer
S

speakers L.S. and earth.

One side of the output trans-
former secondary is earthzd, the
other side goes, via a 2 MF con-
denser, (0 the remote wiring
2-pin sockets and plugs, the
speakers and back to earth, so
from the radio set only the
audio-frequency component of
the output runs around the
house.

When a speaker circuit is
closed by cither speaker switch,
5 milli-ampéres D.C. flows
through the speaker circuit and
it is of consequence in that each

=

Field

' —c{o—
il
% FIEaY
||
"
—_—

&
)

R

speaker must be plugged in so
that the D.C. current is in the

[ =

right direction.  The normal
diaphragm control  requires

Circuit thiagram of the remore control system.
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A Bench Power Pack

THE THIRD AND CONCLUDIMG ARTICLE EXPLAINING THE CONSTRUCTION ‘OF A
STABILISED POWER SUPPLY FOR THE WORKSHOP

By R.

Hindle

(Continued from page 450, October issue)

s small enough to pass sufficient current to

maintain tire glow in the neon. Consequently
current is not drawn from the condenser, which
remains charged and there is no flashing of the ncon
after the first strike.

The second purpose is to check the leakage of a
condenser that fails to strike the neon in the other
switch positions. If the neon fails to strike in this
position the leakage is worse than 1 megohm, It will be
seen, therefore; that the three switch positions allow
the grading of condensers according to leakage into
four grades :

1. Better than 20 megohms—the neon strikes with
R3 in circuit.

2. Between 5 and 20 megohms—the neon strikes
with R2 in circuit but not with R3 in circuit. ~
3. Between | and 5 megohms—the neon strikes with
R1 in circuit but not with either R2 or R3 in circuit.

4. Worse than | megohm—the neon will not flash

in any switch position.
Sufficient time must be allowed, of course, after
connecting the condenser for the ncon 1o strike before
condemning the condenser. The initial charging
process takes longer than the subsequent interval
between strikes.

The neon indicator used for the condenser testing
circuit is an Acru neon indicator lamp model No.
67C. This is particularly suitable for the purpose
as the neon tube is plaged sideways in the holder and
the whole of the discharge is clearly visible. It is very
easy to fit, being of the one-hole fixing variety, and
it sits very neatly on the pancl. . When not used for
condenser testing the neon serves as an indication
-that alt is well with the stabilised output so long as
the flying leads are not allowed to come into contact,
in which case the neon would be shorted and prevented
from striking. The Acru neon used is without series
resistance and this should be specified when pur-
chasing. The effect of any series resistance included
within the neon unit would be only to slow down the
condenser discharge and so lengthen the interval
between flashes. A second Acru neon type 67C is
included in the design to indicate that the power pack
is switched on, shown as N3 in Fig. 4, connected
across the mains input. This is a standard type
incorporating a resistance. Care must be taken that
the two neon units are not interposed. The tube
without resistance must not be connected directly -
across the mains.

1t will be appreciated that the condenser testing:
circuit does not necessarily require an elaborately
stabilised supply. It is convenient to put it across
the stabilised supply when such is available because
the estimate of capacity will then be a little more.*
reliable, but if the stabilised pack as a whole is too
ambitious it will stili be worth while to have available
the condenser testing circuit, which can then be
operated from any ordinary power pack, or from the

IN the first position the series resistance, R1 alone,

H.T. supply of any mains receiver or even from a dry
battery of suitable voltage.

Heater Connections

The power transformer used is one of the universal
replacement type providing a centre-tapped heater
supply giving alternatively a 4 volt or a 6.3 volt
output. All the leads are brought out to terminals,
thus providing A.C. voltages of approximately 1 volt,
2 volts, 3 volts, 4 volts, 5 volts, and 6.3 volts for
test purposes and to supply the heaters of any
equipment being operated from the pack.

The problem was which of the leads to earth? First
consideration suggests the earthing of the centre-tap,
but it was found that in the majority of cases the
equipment- operated from the pack had one side of
the heater earthed internally. ‘It was found more
convenient, therefore, not to earth the heater supply
inside the pack but to bring out alt the connections
to the terminals and then the appropriate earth
connection could be made by means of a wire link.
For normal work the link is left between earth and
A.C.OV. terminals.

V2 and V3 heaters are at the stabiliscd output
voltage (maximum 250 volts) above earth and
consequently a separate heater supply “X™ is pro-
vided, tied to the cathodes, as shown. V1 cathode is
above earth by the voltage across N2 (105 voits), but

Trnsformer
(i
|| i !f|l.[| |

Ml

Fig. 5.—Chassis layout.
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of 160 volts and 250 volts.
If it is found that R5 at
either extreme runs-out of the
controllable voltage range, the
limits can be marked on the
calibration of, alternatively,
the sizes of R4 or R6 as
necessary can be changed.
Finally, the condenser test-
ing circuit can be tried out on
old and new condensers: The
‘leakage test is severe and
there are many positions in
equipment where a condenser

INCREASE
¢ 7 3 7% ~y +350¥. AC.CT ! ofF
. [3 AV
i ‘ i @
i ,,." R
'
/ St £aRTH  ACIV AC S 23
4 3 -
Test 250 @ @
Condensers  ctapissea
Volts -
[ NI i NI
(SO0 Q00 0 O
STAS. STAB. AC, AL,
160-250V. 100V, oV 63V
— :
B ,/'j' Fig. 6.—Panel layout.
Test Leads

as the transformer used had only two heater supplies
available this valve was fed from the 6.3 volt output
that is normally earthed.

No difficulty is likely to bé experienced in the
construction of this pack. Layout is a little more
critical than usual for a power pack in view of the
possibility of instability due to the feedback and high
gain circuits but so long as leads are kept short and
the stopper resistances wired directly to the appropriate
pins of the valveholders trouble is unlikely. A suit-
able layout is given in Fig. 5 with the panel -layout
in Fig. 6. .

Setting Up

vWhen the wiring is completed and checked the
valves can be plugged in and the power switched on.
N3 should glow to indicate the completion of the
A.C.{ircuit and N1 should glow to indicate a voltage
across the stabilised output terminals after the
interval required for the valves to warm up. The
voltage between the unstabilised output terminal and
the earth terminal can be checked to ensure that ail
is well with the basic power supply.

To set up the stabilised supply it is best to connect
a voltmeter across the stabilised output supply. A
loid should be placed across the stabilised supply
terminals also, sufficient to draw 100 mA. Most
conveniently this consists of a 2,000 ohms 20 watt
vitreous resistor or an assembly of resistors totalling
this figuré. Suitable resistors are available for a few
coppers on the surplus market. Now adjust RS
to give exactly 200 volts on the meter. Disconnect
the load with the pack switched on and without
disturbing the rest of the circuit and note the change
in output voltage. Now, by trial and error, find the
setting of R14 that gives the best regulation of the
output (i.e., the least change in output voltage when
the load is disconnected). When properly adjusted
there should be only the slightest flicker of the volt-
meter needle when disconnecting the load and it
should immediately settle back to 200 volts so that
there is no readable change in output voltage between
full load and maximum load. Then R5 should be
adjusted to various settings, giving various output
voltages, and the regulation checked at each point
in a similar manner. When satisfied that the best
setting of R14 has been found, R5 can be calibrated
in voltage steps by comparison with the voltmeter.
in view of the regulation it is immaterial whether
a load is connected or not whilst calibrating. The
voltmeter can then be disconnected and subsequently
it wilt be found possible to rely on the calibration to
pick off any voltage required between the limits

spite of leakage.
a case in point.

failing to pass the test will
be satisfactory, if the capaci-
tance is of the right order, in
The cathode bypass condenser is
A new paper or mica condenser

should give positive results, however, and the writer
invariably throws aside any condenser that prevents
the neon from striking. It will be realised that in
the case of a coupling condenser the leakage resistance
should be of a very high order. Supposing that-a
condenser with a leakage of 20 megohms is used to
couple a valve with 200 volts on its anode to a second
valve with a grid return resistance of 1 megohm. The
reslult is a positive bias on the second valve equal to

20+ 1
undesirable results !

Another point is that leakage across the condenser,
even if sufficient to prevent the neon from striking,
will slow down the rate of flash. If, therefore, the
condenser under test gives a flash speed lower than
would be expected from the marked capacity, it
should not be used for intervalve coupling under
any circumstances. .

{
COMPONENT LIST FOR FIG. 4
(page 449, October issue)
Ri—1 M Q2 { watt,
R2—5 M 2 } watt.
R3—20 M 2 (4 x S M 22 in series).
R4—7K 2 (or 10K 2 w.w. and 20K2 in series).
R5—25K 2 pot. w.w. H
R6—22K 2 w.w. g
R7—100K © } watt.
R8—33K £ } watt.
R9—330K 2 § watt.
R10—33K 2 } watt.
R11—100 2 } watt.
R12—100 Q } watt.
R13—100K 2 2 watt.
R14—25K @ w.w.
RI15—10K 22 1 watt.
C1—.25 ;F 350 volt working.
C2—20 pF 350 volt working.
C3—2 ;F 350 volt working.
C4—16 uF- 500 volt (electrolytic).
C5—4 uF 500 volt (paper).
N1—Acru type 67C.
"t N2—VRI105-30.
N3—Acru type 67C.
V1—6ACT.
V2—6L6.
V3—-6Le.
vV4—574.
Ch. 20H. 150 mA.
Tfr.—350-0-350v. 150 mA 4v-6.3v. centre tapped
6.3v. Sv. .

X200, or very nearly 10 volts, with most
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L.P.R. Developments
L4 I “HE announcement that the large British gramo-

phone companies are to produce long playing
records, both for 33} r.p.m.and45r.p.m. came
as a surprise in view of the previously stated policy
of E.M.I., H.M.V. and Columbia. These companies
have also announced record players for these low

speeds. When another company, some time ago,
followed American practice and introduced L.P.R.,
the statement was made that it would be a long time
before this became general in this country. There
is undoubtedly a demand for these new records but it
will still be many years before all of the old record-
ings can be re-recorded in the new style. Some, of
course, never can be. | do not foresce that there will
be an overwhelming demand for long playing records
for many years. People who have a large stock of 78
r.p.m. recordings are not likely to scrap them if they
are unable to replace them by L.P.R., which, presum-
ably, will apply only to new recordings. As with the
Edison Bell phonograph with its cylindrical records it
will be many years before the new replaces the old ;
which means that L.P.R. will appeal chiefly to the up
and coming generation.

At the Show

MY meanderings around the aisles of Earls Court

gave me plenty of opportunity for meditation,
for in spite of the increased attendance the roominess
eliminated the cheek by jowl jostlings of Olympia and
| was able to inspéct and to compare. [ gathered
from several of the standholders that they would
prefer the intimacy of Olympia to the roomy detach-
ment of Earls Court. As there are fewer firms in the
industry now than when the Show was last held at
Olympia, it may be that a Radio Show there would
be more spacious and climinate criticism of over-
crowding which was onc of the causes of the change
of venue. )

Earls Court has a long way to go as an exhibition
centre. The catering arrangements alone left much
to be desired and the air conditioning for all practical
purposes was non-cxistent. There was insuflicient
sealing accommodation. for the ladies who, it must be
remembered, are frequently not present as a matter
of interest in the exhibits, but go there willy-nilly
because their menfolk wish to do so. [ observed
some of them squatting on sheets of newspaper and
this should not be in a new building like Earls Court.

Constructors with “'whom 1 chatted deplored the
fact that there were so few exhibits of special interest
to them, but I think next year will sece a change in
that direction. o .

There were few surprises, although a mains-battery
portable radio weighing 7ib. and the very first
mains-battery- operated portable -radiogram did

an ouz u/ave/engtﬁ

help to maintain interest in commercial sound radio
receivers. I was astonished at the virile interest in
home-constructed receivers, both radio and television.
The trade will one day remember this fact. Where it
cannot sell receivers it will be able to sell components.
Most manufacturers in an effort to encourage sales
had cut their prices. This is a welcome tendency,
but they are still ham-strung by 663 per cent. pur-
chase tax. If the public did not buy, and large-scalc
unemployment in the radio industry resulted, that
tax would soon come off !

The Status of the Service Engineer

ACCORDING to a correspondent in a trade con-
temporary, Service engineers seem more con-
cerned with their status than with the service they
give. There is a Guild of Radio Service Engineers’
which has set minimum rates of pay but according to
the correspondent the ability (o service television
receivers is worth only a few shillings more per week
than radio repair work ; although the bench mechanic
who obtains an R.T.B.E. certificate is worth another
£1 a week. The correspondent thinks that the reason
for this is that sales and service are run as an entity -
and that higher-priced service would have a bad
effect on sales. He is quite right! The cost of
servicing to-day is altogether too high and out of all
proportion to the skill, labour and time involved.
Any attempt to benefit the service engineer at the
expense of the public would do sales great harm.
An attempt should not be made to cash in on the
ignorance of the public as far as the servicing of
television receivers is concerned.
~ An average wage for a service engincer is between
£8 and £9 per week. This seems to me (0 be reasonable
when compared with the wages paid to skilled engineers
who have had to go through the rigours of an appren-
ticeship. Some of them, of course, earn more than
this, perhaps as much as £12 a week. if a man is good,
he is worth it. So many of them are not worth it. .
The Guild of Radio Service Engineers should be
concerned with the qualitications of membership
as much as with the wages its members will receive.'
It there is a general mistrust of service engineers
because of unsatisfactory work and high charges
therefore, they have only themselves to blame. Therc
is a vast volume of evidence to support the public
view point in this connection and it is particularly
unfortunate for the really skilled service engineer,
that he too is labelled with them. 1 do not deny that
there arec many skilled service engineers throughout
the country but they are certainly in the minority.