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Specified by the leading designers
for Radio, Television and
Electronic’_ Applications

CONDE

PRE-EMINENT SINCE" 1906

THE TELEGRAPH CONDENSER CO. LTD,
Radio Djvision: North Azton, London,W.3 ~Tel: ACOrn 005/

cor | Yecommended

ERS
CONDENS CONDE‘ l

RS
-CO‘NDENSE NDENSE?
o RS |
DEN®
cON cC '

The finest pickup on the market at
a competitive price

with interchangeable heads
Green Spot for microgroove recordings
Red Spot for modern standard recordings
Yellow Spot for older standard recordings

These pickup heads are fitted with an easily
replaceable armature system complete with a

semi-permanent sapphire. Downward pressure
10-12° grams for standard recordings, and 5-7

grams for microgroove recordings.
Prices: With one Head £4 00 plus £1 14 8 Purchase Tax
Extra Heads cach £2 10 0 plus £1 1 8 Purchase Tax
Spare Armature System with sapphire 14/8 including Tax

Telephone
Hipperhotme

6 9169

Manutactured oy §

A R SUGDEN & CO (ENGINEERS) LTD,
WELL GREEN tLANE BRIGHOUSE YORK

WIRELESS

——

The Solder
which is

February, 1951

for the
View Master
and other
Television Kits

As recommended by the desizner, use only ERSIN
MULTICORE SOLDER—:he Solder wire con-
taining 3 cores of non-corrosive Ersin Flux. 60 fi.
of 18 S.W.G. High Tin Television and Radio
Solder, 60/40 alloy, is contained in Size 1 Cartons,
Cat; Ref. C.16018. Price 5/~ retail.

Obrainable from all leacing radio shops,

In case of difficulty writz to -

MULTITORE SOLDERS L7D,

Mellier House, Albemarle Street, London, W.1. REGent 1411

Instrument Co. offers. . . .
the 1196 RECEIVER!

COMPLETE WITHI VALY ES, IDEAL roR
-

CONVERSION. Supplied complete with at
modification details. BRIELF SPECIFICATION

6 valve superhot (ILF. can be set tc 165 kes

Valves are 2—VRS3, 2—VRS5, 1.—VR57. LIMITED

NUVIHER  ONLY AVAILABLL. ORDER

Now ! v 116 Post.
COIL PACKS

Qs Q Coil Pack. type H.Q. Loug-. medium- hort-waves

(short-wave band 15.5 metres to 52 meires). Small, compact and

Size 3tin. x 2in. s wound on low-loss
formers. price 40/4. As above, with H.F. stage. price 58/8. Battery
Model (long-, medium- and short-waves). price 45,10.
All the above coil packs are designed for 465 ks LF.
TUNING CONDENSERS
Two-gang, .0005 mfi., 4/
Four-gang, .0005 mfi., 3/9
I.LF. TRANSFORMERS, srTaxDirD S1ZE
465 kes ... 6/9 per pair
MIDGET SIZE
465 kes ... 12/6 per pair
VALVES

Owing to limited space only a very few can he listed.

remarkably efficient,.

184, 76 IS5 76: IT4. 7/6; IRS, ¥ 8 5U1, 7.6; 574, 716 ;
6J5, 6,6 1 ud6, 15/~ 6J7. 7/6 ! 6KT. 73 BK8, 7/6 . 6L6, 10/6
6Q7, 66 BVG. 76 41. 76 ; 42, 10/6 . 786D6, 7/6 : 80, 11/-
80T. 7 6 : B866A, 12/6.
| Large numbers of other LyDes In stock.
ELECTROLYTIC CONDENSERS, 5 o, 150 vol,
111 : Smfd.. 350 volt, 1/6 ; 8+8, 450 valt, 346 16 mid., 500 volt,
is .l" llo mid.. 450 volt, 8/8 ; 16.-16 mtd., 450 volt, 3/9 25 mfd.,
volt. 1/

6, HIGH STREET,
* THAME, OXON,.

NSTRUMENT CO
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RADIO

London, N.W.I9)

(Nr. Scrubs Lane).
AVII"LIFILR 5. READY

TO TS,

MODEL AC 10I< (as illus-
trated: 10 watt, 4 valve
unit. neg. feedhac k. separ-
HITS mike stage and
separate mik
inputs. 2 faders
control, z
002 9
RGO 6-vulve
unit \z\mh p pull output of
13} watts, separate mike stage and separate mike and gram
inputs. 2 faders and tone control, lvedha K ov g Input
volts, .003 v. mike, .3 v. gram. £13-1¢-5. YO ‘1018

10 watt unit, spec. as ACI8BE, for D.C. A.C. mai £11. 150 All
above are complete with Case and rhro.ne handles, outputs match.
-1, 8 and 15 ohm speakers. MODEL AC4C, A.C.. or U4C D.C, AC

3 valve. 1 watt amplitier chassis. Output to 3 ohm. £5-3-0. All
above carriage paid. As supplied to Hospitals, Schools, Clubs and

sor Domestic use, Stamp for tuller detalls.

PRATTS

1970 Harrow Road,

: LADbroke 1731

Tel.

SPEAKERS.  P.M., less transir, 1. 10 12 6. Ilv«e\.
10in.. 17 Truvox, 12im., 42 6. Gurdmans. 8in.. 16 6
12in.. 130 W.B. (Stentorian). 2'1n.. 15 6 .

VALY 6J5, 6J7. 56 ; GK7, 6V6, 6F3, GNT. 571 6X5-
all %9 1T4. IR5, 185, 854, 181 all 7- bK8, 28A6, 25L6, all
88 ; 6L6, 10:3.

TOILS, . Wearite ‘I eoils, all types. 3'- ea. : Weymouth
“H'. 3 3 texeep tHHl H()l HAL 86J ()::IUOI ()" coil pack, 40 4. tax
paid. \\eanne M400B, 1.F.s, 106 ¢ tandard tvpe. 10- ea.
Denco T.R.F. with reaction. I.. and ‘\1 W., 6 6 matched pair. Dual-
range coil with reaction, 4-6.

TRAN JRMERS. Mains, 2\3;0\ 80 ma 0 16\ 4a, 04-5\‘
2a.. 18'9. Filament, 6v. 11a., 56 | Ba.. . 4

Tall 230v. mput) sSpeaher, EVE to '1 ohms 3 117
© Trans.. 4 2 ; 6V6 P/P to 3. 8 or 15 0hms. 4 2.
CONDIE RS, 3-3, 33; Plessey,

Plessey, 8 mfd., 23 Bl 3
T.C.C.,. 2 mfd.. 4mtd 16 ea.;

3+16. 39 : 32+32, ,6/- (all 450v.).
5 mfd., 12v.. 8, ea. ; .1-500v., 1 - ea, 0001235, .05, .1 350v., 6d,
ea. (none Ex-W.D.). Miniature 2-gang. .0005 mid.. 4 :3 3 Standard,

0005, 3-gang, 6/9 ; 50 pF. presets, 4d. ea.

MISCELLANEOUS. Octal Bases. Paxolin. 4d. ; Amphenol, 6. :

B7G baxolin. 9d. Chokes : 60 m.a., 20 hy., 6 3 ; 90 m.a., 10hy.. 10 6

150 m.a., 10 hy., 14/3 100 m.a., 20 hy., 14 3. Dxupper. "2a., 50 ohm

f)t* 32 800 ohm. with sliders and feet, 4 6, Linecord. .3a., 60 ohms
3-way, 4d. ft. All Goods New and Unused. C.W.O. or C.0.D.

COVERAGE 3 100 KC/S TO 1.

PRICE : £9 9s. 0d. CARRIAGE PAID
The very large number of IIOMELAB Signal Generators supplied
and the many testimonials received from our customers are ample,
proof that this instrumeut is all we claim. The accuracy of
calibration (4 19¢) and stability, together with all the desirable
features of a first-clags signal generator, provide the complete
answer to those requiring a fine instrument at a very reason-
able price. A large number ol these instruments have been
sold because of per\m.al recommendation, and if you have
not yet used or scen a HOMELAB we invite you to call and
inspect one at our works. Alternatively. send stanp to-day
for full technical specification and enclose 2s. 6d. it circuit

diagram required.
HOMELAB INSTRUMENTS,

68a, COBDEN ROAD, LONDON, E.11 (Works)

(Postal enguiries should be sent to 116, Grove [ioad, London, K17

Post paid over £1.
L

GUAK "l o
Not

TRIES.
ecinl price,

CEIVERS TYPE 18.—Cover -2 mc 8. and are ‘or hattery
gpﬁeratmn New condition. Only 17 6 each. ’I’nones to suit.

120 \ulr standard size anli tapping..
7 6 cach, plus 1 - post.

MOV COLlL MEADPHONES with mm'm,
microphone. Price 6:-. Transformer to suit, 2 -.
VIBRATOR PACKS.—6 volt input. Output 180 volt 30 mA..
fully smoothed. I’rice 19/6. plus post 15

-| RIORSE KEYS. Small type on insulated base. 1'-, plus €d.
pOSt.

|| TWIN RIBBON F SR
Standard K25 300 ohm.
dia.. 70 ohm.. 8d. per vd.
‘ and cable, 1/6, any lengu

| BRAND NEW 807 VALVES,—6 - cach or 4 for £1.

coil hand

—Heavy duty 300 ohm. 5d. per \r].
ribbon, 9d. per yd. Co-Ax (1019 !
tin. dia.. 1 - per yd. P’oz

S on k‘(’d(’l

| coNDY: EIRS.— 01 5,000v,, 16 : .02, 8,000v,, 2-; .01, 4,000y,

2118 .03, 2,500v., 1’6,

[l POTENTIOMETERS.—5 watt wire-wound .20 k.. 25 2 -
570 ohm and 2.000 ohm 50 watt wire-wound on Cexamu,

| former, 3 6 cach. Carbon Type Potentiometers, .50 K., 100 K.,
1 mez., 2 meg.. 1'8.

HEADPHONES.—High resistance, 4,000 ohms, 8 8 pair, plus
1 0st.

Carriaze paid on all orders over £1 except where stated. Plcase
include small amount for orders under £1.

Please print yowr name and address,

CHAS. H. YOUNG, G2AK

Il Al catiers to 110 Dale End, Birmingham
CENTRAL 163S

Mail Orders to 102 Holloway Head, Birmingham
; MIDLAND 3254

CONSTRUCTOR

UNIVERSAL 8 WATT OUTPUT
TRANSFORMERS-—T98—T99

No constructor’s work bench is complete without one of these
truly amazing output Transformers. Their Universal character-
istics enable them Lo be used in a wide range of circuits, Covers
any ratio from 11 : 1 to 105 : 1—the ideal component for all experi~
mental work. TYPE TJJ for single ended valves.
TYPE T93 for push-pull. The superior design and | RETAIL PRICE
high quality of Gardners Transformers cnsure

hetter home construction, 2 I ,-
CARRIAGE
PAID

F_ul!u descriptive  literalure on  Somerford and
Miniford Componzents will be sent upon request.

(SARDNERS RADIOL,

SOMERFORD, CHRISTCHURCH, HANTS
Phone : CHRISTCHURCH 102§

www americanradiohistorv com


www.americanradiohistory.com

12 50 PRACTICAL WIRELESS February, 1951

g0l

o RADIO Tt

The advent of Television
has added considerably
to the complexity of
servicing problems. A
wise choice from the
*“Avo” range of pre-
cision Instruments will
enable you to diagnose
and remedy faults with
maximum speed and
economy.

Write today for your FREE copy of the latest Comprehensive Guide to ‘' Avo "' Instruments.

THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT
Dept. P 36, Winder House, Dougl(:; SI-tIEondon, S.W.I. Phone : VIC. 3404-9

SUPERHET and T.R.F.

plicated wiring diagrams. The Osmor

Superhet Model.

As specified for Type 25 unit
of TR.1196. Wartime utility
receivers and others.

This glass dial assembly measuring 7in. x
7in. (9%in. x 93in. overall) mounts in any
position on or above the chassis. In 3
coloyrs—3 Wiband and suitable for any
type of tuning drive. Pulley assembly
available if required, for right-angle drive.
Other types of dials are also made.

Send stemp for FREE new circuits, lists of coils and all radio
components. Trade enquiries invited.

Write to Dept. P.9

OSMOR RADIO PRODUCTS LTD _
BRIDGE VIEW WORKS. BOROUGH HILL. CROYDON. phone.coovoow 1220~

www americanradiohistorv com

Wich only 5 connections and | hole fixing, this
Midget Coilpack (3%in. x 23in. x I{in.) packs a
terrific punch ! No neced to puzzle over com-

o

saves time, money and effort. All packs employ
separate high gain coils with variable iron dust
cores. Supplied wich full receiver circuits.
Several types ar2 available, including a Battery
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19th YEAR
OF ISSVUE

BY THE EDITOR

The Speed of Light

1118 National Physical Laboratory recently
announced that it had re-measured the
speed of light and found that it was 11
miles out, the actual figure being 186,282 miles
per sceond instead of 186,271, which was
hitherto accepted.  The new measurement is
of imunediate practical value in radio and
radar, and, of ecourse, it plays an iniportant
part in atomic theory and nuclear physies.
According to Finstein it is the highest speed at
which anything can travel.

In radar the distance to an object is calcu-
lated from the time taken by a pulse of radio
waves to travel there and back, the speed of
the waves being the same as that of light. The
new figure will therefore permit more accurate
caleulations to be made in connection with
radar, and it will also be valuable for aerial
survey work where the shape of the ground is
plotted by means of radar.

Romer first measured light and obtained a
speed of 192,000 miles per second, from
astronomical observations in 1676, but the first
direct experimental measurement. was made hy
Fizeau, in 1849, and in this experiment a beam
of light was focused on the rim of a toothed
wheel, and after passing through a tooth space
it travelled a distance of four miles and was
reflected back to the wheel. The wheel was
speeded up until the light disappeared. and the
time of travel was caleulated from the rapidity
with which the wheel was turning.

In 1935, Michelson in America conducted an
experiment in which a beam of light travelied
in a metal tube a mile long.  "The final value he
obtained was 186,271 miles per sccond, and
this figure has heen accepted up to the
present. Dr. L. I3ssen, of the Natioual Physical
Laboratory, announced in 1947 the new figure,
but it was not aceepted at that time. e has
since confirmed it, and experiments conducted
in Sweden and the UMNA, have resulted in
further confirmation.

The method he used is similar to that of
LEssen, except that the tube was only 7in. long.
A radio-wave was transmitted down this metal
tube and reflected backwards and forwards

“between the ends.  When the time of
travel between the ends equals the time-interval
betwcen successive waves, they build up to

produce an clectrical resonance which ean be
deteeted with very high preeision.

In this experiment the time of travel is about
one ten-thousand-millionth of a second. and it
was necessary to measure this frequency with
an accuracy of the order of one part in awillion,

Gramophone Developments and L.P.R.
DURING the past two years, important

developments have taken place in tho
gramophone industry in the U.S.A. The first
was tlhe introduction of long-playving records,
playing on a suitably adapted turntable running
at 33} r.p.m., as distinguished from the turn-
table speed of 78 r.p.m. used hitherto, and the
later introduction of a Tin. record designed to
play at 45 r.p.m. Thus. the record table in
the U.S.A. had to deal with the difficult
situation of supplying three types of records
running at three different speeds. A consider-
able number of turntables capable of playing at
all three speeds has been produced, and it is
now possible to buy long-playing records in
this country. All the leading manufacturers of
records in America are making recerds to play
at three speeds.

A.C.E.

A REMARKABLE electronic  development
in the form of an "Automatic Computing

Engine (A.(\E.) is announced by the N.P.L.

Unlike some similar types of machine which
are built to deal with one recurring problemn
only, the A.C.IE, can be made to tackle any
problem requiring arithmetical caleulation. All
mathematical caleulations in the end resolve
themscelves into addition, subtraction. multi-
plication and division, so that there is no limit
to what A.CLIZ. can do.

The A.C.E. works at prodigious specds made
possible by the use of wircless valves and
modern electronic techniques.  The speed s
really too great for stating in ordinary terms.
Consider the multiplication :

3,971,428,732 x 8,167,202,438.

A skilled arithmetician would do this sum
with paper and pencil in about cight minutes.
With a desk calculator it would take about
onec minute. The A.C.E. will do the sum in
about one-five-hundredth of a second. \

. J. .

e
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Broadcast Receiving Licences
HE following statement shows the approximate

number of licences issued Juring the year
ended October 3lst, 1950 :
Reqion Nuwnber
London Postal .. oo oo 2,353,000
Home Counties 6o bo 1,642,000)
Alidland . . . .. oo 1,732,000
North-castern .. 00 1,893,000
North-western .. - 1,597,000
South-western .. 00 . 1,061,000
Welsh and Border Counties .. 728,000
Total England and Wales .. 10,888,000
Scotland .. .. 1,123,000
Northern Treland .. .. 206,000
Granq Total .. oo .. 12,317,000

The above total ineludes 511,130 television
licences.
Motorists are reminded that they should tale out
a separate broadeast receiving licence lor a wireless
set fitted in a motor-car.

B.B.C. Studio at Nottingham

N November 30th a new B.B.C. stwlio for the
East Midlands area was opencd by the Lol
Mayor of Nottingham.

The new studio is in Bentinck’s
Building just off the Market Square,
Nottingham. It has two micre-
phones, the outputs from which are
controlled and amplified in an
adjoining comtrol cubicle separated
from the studio by a double plate-
glass window.  From the control
cubicle the progranune signals will
be sent on by special (:.P.0. tele-
phone lines to Broadeasting House.
Birmingham, where they can be fed
into the B.B.C. networks, The
technical apparatus for the studio
will bo operated by engineers from
Birminghain. S

The size of the studio is approxi-
mately 25ft; hy I5ft. by 11ft. high.
which makes 1t very suitable for
talks and discussion programmes,
With its coming into service artfists
and speakers drawn from the Ia-t
Midlands will be able to broadea-t
from Nottingham instead of havinyg
to go to Broadeasting House,
Birmingham,

Speed of Light
TCGHT travels at 11 miles a second
faster than the figure gencrally
accepted by scientists for the past

A ey i e se——

Chief Engineer Esping of the Swedish

15 years. This dircovery was made from experi-
ments at the National Physical Laboratory which
show that the figure should be [86,282 miles per
second and not 186,271, (See leader in this issue.)

Interference with London Home Service

Transmissions

DURING recent weeks, the B.B.C. Home Service

transmissions on 330 metres have been subject
to interference. particularly noticcable on the
South Coast of England. Some of this interference
was due to transmissions from France and Spain,
and has now ceased. Interference still exists,
howoever, from a Russian transmission on the same
wavelength. Representations have been wmade
to the Russian Government and it is hoped that
this remaining interference will also soon cease.

Sweden Likes British Radio Receiver
HIGH-GRADE British communication receivers

are finding great favour with Swedish radio
engineers, The BRT.400 receiver made by The
General Electric Co., Ltd. is used by all the
Swedish armed forees and ths Swedish Post anl
Telegraphs Departiment.

The illustration below shows Mr. Esping, Chief
Engineer of the Swedish broadcasting organization
uzing this receiver fur monitoring purposes on the
occasionn of a freqnency reshuffle. To quote his

e e e

Broadcasting Company using
a G.E.C. BRT 400 receiver,
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own words, he used the receiver because he found
it to be a good one.

. B.I.R.E.

“HFE following mectings of the Institution will

be held in January. 1951 :

LONDON  SECTION . —Wednesday,  Jawoary
10th : Commencing at 6.20 pan.  London School
of Hygiene and 'Tropical Medicine, Keppel Street.
CGower Street, W.C.1. A Symposium on Hearing
Aids.  Chairman: J. R. Hughes, M.Brit.L.R.E,
“ Deafness ; its clinical aspect and the possibilities
of its alleviation medically and by deaf aids”
E. R. Garnett Passe, F.R.C.8, ¢° A Master Hearing
A, F. Aspinall, B.Se. " The Design of Commer-
cial Hearing Aids.” J. P, Ashton, B.Ne. (Eng).

NORTH-EASTERN SECTION. — Wednesiday,
January 10th : Commencing at 6 p.m.  Neville
Hali, Westgate Road. Neweastle. ‘* Stages in the
Devclopment of a small High-frequency  Oscillo-

geope,” H. A. Dell, B.Se., Ph.D.
SCOTTISH  SECTION —Thursduy,  Jawuary
11th : Commencing at 6.43 pan. Institution of

Engineers and Shiphuilders, Glasgow. ** Frequency
Modulation and  J.M. Measuring  Equipment,”
E. D. Hart. M.A., AMBrit.T.R.E, and A. G.
Wray., M.A.

SOUTH MIDLANDS SECTION ., — Werdnesduiy,
January 17th ; Commencing at 7 pm.  Exhibition
Gallery, Public  Library. Rughy. “Ultrasonic
Cienerators for High Powers,” B. K. Noltingk, Ph.D.

Turkey Opens New Radio Station

L]STENERS all over the world will now be able

to hear Turkish news and culture, for the
2adio and Broadeasting Administration of the
Turkish Government has opened a new broad-
casting station at Elimesgut, near Ankara. A
Marconi 100 kW. short-wave transmitter. together
with a special acrial system (designed at the Rescarch
Laboratories, Cireat DBeddow. and erected at
Elimesgut by Marconi cngineers) will enable
Turkish programmes to be radiated for universal
reception.

The special aerial system consists of five lattice
steel masts, two of 260ft. and three of 300ft. in
height, with acrial arrays, capable of withstanding
a wind velocity of 80 miles per hour. ach array
comprises two identical curtains spaced a quarter
of a wavelength apart and each orientated on a
different corner of the world.

Educational Conference

KCO School Radia Equipment was exhibited
at the Annual Conference of Iducational
Associations held at King’s College, Strand, W.C.2,
from Deceinber 28th, 1950 to January 3rd, 1951.
4-watt and 23-watt equipments were shown with

a 25-watt mobile gramophone trolley and a {-watt
portable playing desk. Televizion was also
demonstrated and a range of speakers was on view.

Lecture on Ultrasonics

N November 15th, 1950, Mr. R. R. Whymark,

13.Sc., of the Mullard Eleetronic Researeh

Laboratorics gave a lecture to the Southern Branch

of the Institution of LElectronics on the subject of
ultrasonics.

In this lecture the vavious methods used to

ggnémte ultrasonic waves were considered in detail,

and the possible applications of such waves to the
commercial field were outlined.  Practical demon-
strations nsing the Mullard H.F. generator 12.7562
were  given.  whilst  specimen  magnetostrictors,
moving flange vibrators and an ultrasonic soldering
bath were shown as exhibits.

RECMF. Exhibition, 1951

HE Eighth Annual Private Kxhibition of Briti-h

Components, Valves and Test Gear for the

Radio. Television, Eleetronic and Telecommunica-

tion Industries, will he held in the Great Hall,

Grosvenor House, Park Lane. London. W.1, during

the period Tuesday, April 10th to Thursday. April
12th, 1951,

Admission will be by invitation only. IFurther
details will be issued in due course by the organisers,
tho Radio and Electronic Component Manu-
facturers’ Federation, 22, Surrey Street, Strand,
London, W.CL2.

A New Year Resolution Worth Keeping
SENI') vour friends and relations subseriptions

to Pracrican Wirnkress as New Year gifts.
They will be reminded of your good wishes as each
copy arrives thronghout the year.

It iv simple to arrange (we will do all the work t)
and the cost is only 102 6d. (Canada, 10s. 0d.)
for cach annual subscription.

Just send the names and addresses of your
fricnds with remittance to the Subscription Mana-
ger,  Pracrican Winueress, Dept. G.7, Tower
House. Southampton Street, London, W.C.2, and
Ieave the rest to us .

A student from Chorley Wood College for Girls with

defective sight examining a gilant-scale model of a

Mullard valve at the spectal Exhibition for the Blind
referred to in our last issue.
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MAGNETIC RECORDING—3

The Subject of This Month’s Article is the Tape-handling Mechanism
By F. C. BLAKE

HE basic requirements for a tapc recorder
mechanism consist of : (a) a capstan drive
with pressure roller, (b) a tape take-up

mechanism, (c) a feed reel with rewinding facilities
(d) record/playback, and erase heads with their
associated guides,

The normal practice with commercial mechanisms
15 to use a small capstan of around %in. to #in. in
diameter in conjunction with a flywheel, which is

]
Pulley fi tk)-L~
ulley for aue;'lT .

Qo
L 777 A

\Rocorder base board|

]
%E,S/'her stee/
extension

Fig. 1.—Method used 10 extend spindle of motor
in the first recorder.

im driven by a small motor. As, however, I use an
ordinary centre-driven clectric gramophone motor,
running at the normal speed of 78 r.p.m., a capstan
with a diameter of 1.98in. is used, which gives
a tape speed of 7lin. per second.

The recorder mechanism is more or less built
around the gramophone motor, which should not
only have a fair reserve power, but also should not
have too much of an external A.C. field. In this
connection a four-pole motor is infinitely better than
a two-pole. The motors used snecessfully in the
two methods of construction to be described are
both Garrard 202A’s.  An older type Garrard 202
was used originally, but owing to the arrangement
of the fibre wheel and governor, a slight “‘watery
‘effect was produced, on the early recordings. The
makers kindly offered to modify this motor for me,
but 1 managed to obtain another 202A-type motor
from a local radio shop.

As the length of spindle on the motor was too
short to accommodate the eapstan, a Hlange plate
coupling was made up and screwed to the existing
turntable, Fig. 1.
of true slightly in the vertical plane, so that a little
judicious packing was necessary to make the
extension spindle run true. A plywood panel was
mounted on battens over the motor-boand to
accommodate the heads and recls (I'ig. 1 of Sept.
-Oct. issue).

The capstan was turned from 2in. brass bar,
the vee groove at the lower edge being used as drive
pulley for the take-up. The pressure roller, which
is made of hard rubber, was pressed on to a brass
centre bush.- Fig. 2 shows details of a suitable
pressure device. . . .

Most tumtables tend to be out -

Bootlace Drive

A simple method of friction take-up was used in
the first recorder; a leather hootlace belt drive
connected to the capstan drives a freely-mounted
pulley running on a fixed stub, a disc of cork cut
from a table mat rests on top of this pulley, and the
take-up reel itself rests on this washer. (Sce Fig. 3.)

The hootlace drive acts very smoothly without
slip, all the slip being provided by the cork dise.
The bootlace is joined by a sinall hook made of
20 5.W.G. piano wire, holes being made in the belt
by means of a bodkin.

The tape guides, Fig. 4, were turned from §in
brass rod. To simplify things in the first recorder
no motor was used for rewinding, though thero is
no reason why the method to be deseribed later
should not be used. Rewinding was carried out by
placing a pulley with an engaging spur over the feed
spindle—which is also a tixed stud—and slipping
on a spring helt between this pulley and a larger
pulley, with winding handle attached.

A general plan and layout of this elomentary
mechanism is shown in Fig. 5, which should help
readers to set out the various parte. HFxcellent
results arc obtained, and it is cminently suitable
for the constructor who -has to keep an eye on
expense.  Apart from the gramophone motor, the
cost of materials should not amount to more than
ten shillings.

-
5 -
-
P @*s top screw
~

-~

/
& I:' Collar
T - A

£
4BSF Nut
i

Bearing taken
From old
volume control

Fig. 2.—The pressure roller with toggle action.
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Alternative Design

In the second reeorder, which is a more ambitious
model, the motor was fitted on a metal sub-panel
which was mounted below the top panel by means
of mild stecl pillars.  The method of fitting the
extension spindle and  heavy brass flywheel 1s
shown in Fig. 6. It will be scen that the extension
is not rigidly conneected to the motor apindie, and
any irregularity in the gramophone motor spindle
is mot transmitted to the capstan extension with
consequent friction, which wonld cause a variation
of capstan speed.

The take-up spindle is much more claborate than
the first method described, Fig. 7, and it makes a
much neater job.

The foed spindle. which is similarly mounted to
the take-up spindle. has a pulley fixed at a suitable
height so that a short spring belt can connect it
with the rewind motor, which was a smal Hoover
induction motor type SP. 201, The rewind motor
was secured to the top panel by more pillar=.

The reels are held in place by means of knurled
nuts. When recording or playback is taking place
the take-up reel is locked, and the feed reel 18
running free on a thin cork disc, whieh gives just
sufficient friction to hold tape steady against tho
heads. When rewinding, the feed reel knurled
nut is tightened and the rewind motor is switehed
on. A cortain amount of adjustinent to the clutch
tensioning spring was necessary to get the right

Z"Sr'/vor stee/ stud

5//6'5 leave —&
Cork disc 3

%

Take up pdiey

Rewind pulley

5//6”Loose sleeve — g
£Engaging stud

Cork disc

Fixed spool table

— 1

Fig. 3.—The feed-spindle with rewind pulley.

tonsion on the tape, without making the load on
the motor too great.

Tape Flutter

Tt was not found necessary to fit felt pressure
pads on the head faces, as is usually done in com-
mercial instruments, but if the constructor finds
that tape flutter takes place it should not be very
difiicult to {it light brass or phosphor-bronze

Fi zg guides .

Spacer
block.

Fig. 4.—The recording
head is mounted in a
clamp made up from two
strips of brass as shown

. . 1
in this plan and elevation. @,

T R R e — ~_Head
% [
5 Head
4 moung
FaF
ip S $/

strips covered with a piece of felt to press on the
heads, and also to arrange a linking mechanism
connected to the pressure roller lever, so that the
pressure pads are automatically released for lacing-
up purposes. .

The two motors are controlled by a three-position
Yaxley switch, the centre position being *‘ off.”
As there is a tendency for sparking to take place
at tho contacts a switeh with a ceramic wafer is
to be preferred to the usual Bakelite material. to
jcssen the possibility of burning and consequent
tracking.

It was found necessary to © carth ™ separately
the recorder mechanism to the main amplifier
chassis, and to see that the carthy leads of the
heads did not come into contact with any metal
parts, otherwise an unecontrollable hum was set up.

Care should be taken to see that the reels
guides and heads are all at the same level. and that
the reels run cvenly without wobble. The guides

Turntable .
under top panel
~

" Manual rewind pulley
Fig. s.—Layout of a tape recorder using a grama-
phone motor.
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aud capstan surfaces should be polished to prevent
wear on the tape, and the rubber pressure roller
should occasionally Le cleaned with carbon tetra-
chloride.

Kits

In  constructing the recorder mechanism g
certain amount of lathe work was necessary, and
as there are probably not many readers with this
facility I would like to mention a ** kit * of recorder
parts which is available, and advertised in this
periodical, namely the * Qualtape,” which is
complete in every detail, needing only a few hand
tools to assemble. Messrs. Judge Industries, too,
can supply component parts for both the clectronic
and the mechanical sides of the apparatus.

The * Tapedeck >

If you are considering buying a ready-made
mechanism there is the Wearite ** Tapedeck.”

This uses three drive motors, tape take-up
being taken care of by one motor which cxerts a
steady winding torque when recording and re-
ptaying.  The rewind motor is partially energised
during recording and playback, producing a torque
in opposition to the direction of tape travel, thus
keeping the tape nunder constant light pressure
on the heads. A single four-position contral selects
either record, windback, wind on, or playback.
This control is interlocked with the pressure roller,
so that unlacing of the tape before rewind is un-
necessary.

Not only arc two tape specds available—74in.
and 3%in. per sec., but, in addition, two tracks may
be recorded, doubling the available recording time.
An automatic stop device switches off the mechanism
when all the tape has left the feed reel, or in the
rare event of tape breakage.

Constructor Sets

For those who wish to make their own equipment,
Audigraph, Ltd., of 74, Gt. Hampton Street,

[¢] :

[ Brass capstan

 —
| Extension spmd/e%}//ver stee/
[ i\l _~Top bearing 32
SN\ | AR I =< NIEA NN
I 1) ¥
I' Panel !\1}'
—§;-'l £Engaging stuas
i T ]
Lk
i e e Aubber disc '
(N {
B ”’; Tak |
rass ake up drive
f{ywhgs'} \pu//ey a)
ESSSSY KSSSSSSSSSS SSSNSES
oy LRT
i
Motor
Fig. 6.—Method of fitting extension spindle and
© flywheel.

Hockley, Birmingham, 18. supply not only a
special constructor’s envelope but all of the neces-
sary parts. The envelope czosts 4s. 3d. post free -
and contains a theoretical circuit diagram, chassis
drilling and layout diagram, component assembly,

d:]___ﬂ ree/ /lock nut
-

et —— & Washer
C  Threaded H§ BSF

leet——— 0 Spool arbor
patf— £ Felt washer
L3
I—QE;~F Set screw
jnn] fnial

pm H %G Top panel

Top bearing
J Set screw

K Top clutch plate

L

Felt washer

M Lower clutch plate
and pulley

—~——N Washer

O Spring

: /P Washer

@ Set screw
—R Collar

S Soindle //, “Sitver steet

7 Lower pearing

U Thrust ball bearing

FaONN \‘II:}'\J\ SO\

Fig. 7.—Full details of the take-up spindle.

input cireuits, list of components, etc. The ampli-
fier is for use with two heads, one combined record-
playback, and one erase (high impedance types).
The original model is intended for housing in a
steel cabinet, 13]in. x 9in, = 8in. Three inputs
are provided for—radio, gramophone pick-up and
microphone. =

A Correction

In the list of components as printed in the
Sept.-Oct. issue, V.C.1 was shown as .005 uF.

" This should, of course, have been .0005 uI' and

the component actually used by the author was a
small "bakelite dielectric condenser—of the type
usually sold as a ‘ reaction condenser." %

=

A Useful Vest-pocket Book. i

WIRE and WIRE GAUGES-
3/6, or 3/9 by post from

George Newnes, Ltd., Tower House,
Southampton St., Strand, W.C.2

e
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‘Modifyin‘g the Type 18 Rx

An Economical Three-waveband Battery Portable Superhet
By D. KEY

is a four-valve battery superhet emploving

Mazda-octal 2v. valve-, and is available
from surplus stores at prices near £1. Its normal
tuning range is from 6 to ¥ Mc's.  The conversion
described below provides threc-waveband reception
and uses the original valves, giving strong signals
on headphones. Most readers will, however,
require loud-speaker reproduction. and the con-
nections for the cxtra stage are shown in Iig. 3.

THE WS18 receiver (known as the Type 18)

Circuit

Figure 1 shows the circuit of the receiver, and
the basic alterations reguired affect only the first
two stages, i.e.. up to A D on the dingram.

The modified connections to VI and VIDB are
shown in Itig. 2. Y¥ig. 3 shows the ecircuit and
component values for the cutput stage as already
mentioned.

Procedure

Remove the follow
ing parts in the arder
given, retaining those

Ry

marlked with an asterisk (*) for use in the modi-
fiect receiver:

All valves (*), the strut alongside V1A and VIB
(*), the tuning dial (*), locking device (*) and slow-
motion knob (¥), then the above-chassis coil (cutting
all leads close to the coil), the adjacent 0.1 #F
condenser (C2) (*), the tuning condeuser, the
screened lead and top-cap connection to V1A,
and the clip for the five-way cable, with its screw
and nut.

Cut the five-pin plug off the cable and pull it
back through the front panel, remove the covering
carefully and remove completely the R.I. input
lead from tlie tag strip.

Cut the brown (A.V.C.) lead from the tagstrip and
pull it. through from under the chassis; cut it so
as to leave lin. still attached to tag 2 of the first
1.1°. transformer (point 13 on the diagram) for
connection later to tag 6 of the coilpack.

Remove the above-chassis tagstrip (*) and turn
the chassis upside-
down.

Now remove the
tricmmers, CI3 (3,000
pk), Clt (50 pF): the

" /* e

A view of the receiver modified, and with frame aerial in position,
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5 SRy R J.c” s o7 PHONE

5, _;7 MIGH-  S97K0 S IR0 lprF JACK
K

Sy =

2 SWITCH

Cy -
3pF

BRIGHT
RED
M+
g
RE INPUT
BLUE

Cr 100pF

WWWWA

(GAN.
/ "y
OSuF \
Ca3 =
AL T
L
Fig. 1.—~Circuit of the WS18 (popularly known as Type 18) receiver before modification.
Throw -Out H HIHZ0V,
\ / Aeriel Co F
Single- Qsmor C
Turn Frame == ‘8
Coupling Aerial /7
Loop ¥
L 3
| 68K(2
\ ._/
—

—
t--Ganged ---
— N

LT+2V,

Fig. 2.—~Modified circuit of .the frequency-changer stage, using the popular Osmor coilpack, Type B.
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coil alongside V1B socket ; twist off the bosses which

held the trimmers; remove the middle screw

holding the front panel to the chassis, and remove
T (*) 0.1 4 F.

Remove the clamps holding down the con-
densers which lie in the zone to be occupied by the
coilpack {C8, C9 and (2Y) and move them, if
possible without breaking any connections, to the
positions to be shown next month.

Next cut off the surplus length of the eye-bolt
holding down the first I.F. transformer and level it
off with the nut, also remove the strip bracket in the
coilpack zone.

Finally disconnect and remove the 1,000 pF
condenser from the anode tag (pin 3) of the double-
diode triode (V2A) and also the orange lead from
the same tag to the B.F.0. coil.  This puts the
B.F.0. circuit out of operation and allows more
volume to be obtained.

Rewiring

The VIA and VIB valveholders should now be
rewired to the circuit shown in Fig. 2, the actual
connections to the coilpack tags 2. 3 and 4 being
left till the coilpack is fitted. The conunections
may be seen in the photographs, all fresh wiring
being in striped sleeving.

V1A, V113 and VIC are all identical valves. i.e.,
ARYPI? (Mazda VP23) variable-mu R.F. pentodes,
with base connections as shown in Fig. 4(a).

Figure 4(b) gives the connections of V2A, which
is an AR-8 (Mazda HIL 23DD) double-diode triode.
Fig. 4(c) shows the connections of the 154, DLO2Z,
1 P10, cte.

The resistor connected to the strapped electrodes
of VIA should be close to tag 5 of the valveholder
and is intended to prevent a parasitic mode of
oscillation on the short-wave range.

“"If the short-wave background is very noisy and
C.W. signals are heard as musical notes while speech
and music are distorted, this indicates parasitic
oscillation, and the run of the leads must be
examined, if necessary altered, and the value of
the stopper may require to be increased above
100 ohins. It should be kept as small as possible,
however. in order not to affect the overall perfor-
mance of the oscillator.

The photograph (page 57) shows the oscillator grid

HL23DD
5) .

Fig. 4.—Base connections for the three valve types.

(c)

_ 59 4>

condenser and resistor mounted on the tagstrip
above-chassis.  The tagstrip is held under one of the
screws securing V1B valveholder, and holes must be
drilted in the chassis and fitted with grommets to
allow leads to be run from the grid resistor to

1+

duF

| Loy

[ LIS
I’ GB+
GB-7-S V.

Fig. 3.—Eecommended operating conditions for Vs,

384, 110, DL92, elc.
vi | If .va Vs Vg Ia , Is ‘ ra gm Rk RL™ Wo
14 ‘0.1 90 7.5 ‘—T 7.4 ' 1.4 }(0?,‘ 1.58 ‘ — | 8000 | 0.27
S, {2
Parallel- !
connected |
filaments

pin 1 of V1A (filament positive), and from the grid
of V1A to the suppressor grid (pin 5) of VIB.
The lead from the grid condenser to tag 2 of the

e T LR TS

LIST OF COMPONENTS
(for the basic conversion)

WSI18 receiver with batteries (up to 120 v. H.T.,
2 v. L.T., — L5 v. grid bias for headphone
reception. — 7.5 v. G.B. when the pentode
output stage is added).

Osmor type B battery coil-pack with frame aerial.

J. B. standard type E.500 pk 2-gang variable
condenser.

Spindle extension adaptor. Resistors : 100 ohms.
10,000 ohms, 47,000 ohms, + watt. Condensers :
50 pF., 80 pF., 200 pF.  Silvercd mica X § per
cent. -

One British top-cap grid clip.

:+  Low-impedance headphones.

? Extra for Pentode Output Stage :

One valve (Mullard DL92, Mazda 1P10, Marconi
N17, Brimar or American 154).

B7G valveholder (McMurdo).

Resistors : 6 ohms (2 x 12 ohm, 1-watt resistors,
- 10 per cent., in paralleh, 3,300 ohms,
15,000 ohms, 47,000 ohms, 1 megohm. 1 watt.
Condensers : 0.01 #F midget (e.g., Hunts type
W99), 150 V.W. minimum, 2 x 4 #F midget
clyc!rolytics (c.g., T.C.C. micropack), 150 V.W.
minimum.

Midget output transformer to match the loud-
spolzaker and present 8,000 ohms load to the
valve.

Midget loudspeaker (e.g. 21in. Celestion, Plessey,
J. and P., Goodmans).

Midget 1 megohm volume control (e.g. Dubilier).

T Y PP I T S

A e R TR T
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coilpack and the tuning condenser is taken through
the hole in the chassis by the 2-gang condenser.
The metallising of all valves (pin 6) must be
connected to chassis by short, direet connections.
Final connections from the rewired valve soekets
must await the fitting of the. coilpack.

Choice of Coilpack

The Osmor Type B 3-waveband coilpack was
selected for this conversion for tho followin
reasons :

First, it is very compact and can be accommodated
below the chassis, which makes it possible to use
the existing valves and layout above the chassis.

Second, it is speeially designed for use in portable
battery superhet receivers with an LF. of 465
ke/s, and has a very eflicient frame aerial and high
Q coils giving good signal strength with weak
inputs.

Third, all the 3-waveband switching is built into
the coilpaclk and only six connections to the receiver
are required (plus two to the frame aerial).

Fourth, the coilpack is pre-aligned, and this
greatly roduces the amount of
final adjustment required.

Fitting the Coilpack and Tuning
Condeaser
Carefully drill a hole in the
front panel 33in. from the

PRACTICAL WIRELESS
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right-hand edge of the panel and in. from its
bottom edge.

This hole should be enlarged to 2in. in diameter
and should be filed a little at top and hottom to
allow glight vertical adjustinent of the position of
the coilpack.

Cut the 2-gang spindle tc a length of }in. and fit
the extension piece to it. The extension piece
should have a flat filed on it to match the tuning
knob:

Solder leads to the bottom connections of thd
tuning condenser and fit it to the chassis, putting
the fixing screws through from below to aveoid
projections under the chassis, with soldering tags
under the heads of the rear screws.

Solder an earthing lead to the coilpack tag
which is clamped under the screw holding the
aluminium front-plate of the coilpack to the
Paxolin haseplate.. This lead will go to one of the
above-mentioned soldering tags when ‘the coilpack
i3 in position.

The coilpack spacs should now be clear of all
projections.

Remove the fixing nut and lockwasher from the
coilpack switch spindle, put & in.-bore steel washer
1/16in. thick over the spindle as a spacer, and very
carefully ease the coilpack into
position.

{To be continued)

Another view of the modified receiver.
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School Research Centre
IN last month’s issue T dealt with the Schools’
Television Research Centre. 1 published a full
list. of its aims, and cnded up with the statement
that I did not acknowledge that tho Ceatre is
necessarily qualified to set itself such a task. 1 am,
of course, awarc that some schoolteachers are
technically gualificd, but a high percentage of them
ave not, nor do they neced to be.

One of my readers, however, thinks that T should
be surprisert at the technical attainments of some
teachers. [ should, but not in the manner which
my correspondent thinks. Hailing from the county
of broad acres, his letter is couched. as one would
expeet. in bombastic language. e thinks that the
schoolteacher is not so much interested in what is
inside a television reeciver but in what comes out
of it, such as its programme value, eptical eflicicncy
and dependability.

1f this is so 1 would recommend my reader to
read the aims of the Research Centre. It would be
impossible to carry out those aims unless the
teachers knew the technical features of design, the
tracking down of faults, and so on. Without such
Lnowledge it would be a case of the blind leading
the blind, But in any case, is the Stratford Green
Secondary Boys’ School the proper venue for such
a centre ? Should it not be undertaken by the
universities which are staffed by qualified scientists,
able to draw proper conclusions from physical data ?

I am told that some initial rescarch has been
under way during recent months and a start
on methodical lines commenced with the autumn

terni. The sponsors of the Stratford Green
Secondary School Centre have circulated the
industry, the B.B.C., the National Union of

Teachers, the Association of Educational Com-
mittees, the B.B.C. Viewer Rescarch Department,
and the School Broadcasting Council of the United
Kingdo.

The group will largely consist of schoolboys.
The technical qualifications of those behind this
mose are not announced, nor do we know whether
the sehool has the expensively equipped laboratory
necessary to carry out the wide aimns and objects
of the group.

Reciprocating Your Good Wishes . . .
LET me here express my thanks and my gratitude
to those many readers at home and overseas
who sent me letters and cards of greeting this
Christmas. Many of theimn have been loyal readers
from the [irst issue, and although overseas readers
lack the facility to purchase spare parts and to
experiment which exists for English readers, they
none-the-less continue to evince a lively interest in
all that is taking place at home, realising that
Ingland is the home of scientific developments,
and that what we achieve to-day will be made
available to them to-morrow.
It is impossible for me to reply to all of these

Jetters in person, so will those who do not hear
from me belicve that 1 greatly appreciate their
lotters and their good wishes.

1951
THAT has this vear in <tore 2 Shall we have the
Iestival of Britain, or war ? How many
television stations will be crected by the time the
carol singers and the waits are carolling the end of
1951 ¢ The B.B.C. has promised to spend more
money on {clevision, and so this year must witness
the commencenent of the decline of sound broad-
casts and the star of television in the ascendant.
Which is as it should be. The public want tele-
vision, and having sampled it will not easily go
back to sightless broadcasts. Colour television is
still a possibility, but of the remote future. It
must, however, come. It will not be delayed by
lack of scientifie endeavour, but through technical
and financial difficulties in making the change.
Certainly we shall not have colour television in this
country for at least five years.

L.P.R.
ONGER-PLAYIN(! gramophone records are
being lkeenly debated in gramophone cireles,
but those behind the gramophone industry in this
country are not yet convinced that the time is ripe
for its introduction. One or two [irms are supplying
records which have been recorded to play back at
speeds of 334 r.p.m. and 45 r.p.m. And at least one
company is supplying a machine which will play at
the three speeds including, of course, 78 r.p.m.

Tlectrical and  Musical Industries, Ltd., who
produce records for FLM.V.. Columbia. Parlophone.
Regal-Zonophone and M.(GM., have announced that
they clo not propose at the present juncture to make
any changes in their equipment. They will continue
to study the position to see how it settles down in
America : 78 r.p.m., therefore, will be standard in
this country for some time to come. If they feel
changes to be necessary, they will give six months’
notice to the trade.

I have not heen too pleased with my own tests
of L.P.R. You require an extremely light pick-up or
sound head, trailer or fibre needles, and the machine
needs to be set with a spirit-level if skating of the
pick-up or sound head over the surface of the
record is to be avoided. The groove in LT, records
is much shallower than with the standard type.
They therefore, in my view, must be less durable.
Thoy require a great dcal more carc in use and
storage than the latter.

Perhaps my readers who have experimented with
them would like to let me know their views.

AR, COSE W WATHEATES

GEORGE NEWNES, LTD.
Tower House, Southampton Street, London, W.C.2
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Uhit Construction

The Modern Trend in Radio and Television Design
By W. J. DELANEY (G2FMY)

N the early days of radio, as many * old hands
will remember, a favourite form of receiver
construction was known as “ unft building.”

In this, each stage of the apparatus was made on a
separatc box—chassis were not tlien the fashion.
In general there were two input terininals on one
side of the panel and two output terminals on the
opposite side, and in use the input terminals of one
unit were simply joined to the output terminals of
the other, and the complete receiver was made up
i thisway. 1t is not difficult to see the advantages
of this scheme. One could have a simple detector
stage with a valve and adjustable reaction in use
with headpliones, and as onc could atford another
valve (at well over £1 each) one could add, say,
an L.T. stage, then an H.F, stage, and so on.

Apart from this ** build as you go ” idea, there

was one very useful advantage to be gained from
the arrangement. Suppose you were using two
transformer-coupled IL.F. stages, and wished to try
out R.C, coupling. All that had to be done was to
malke up just one stage, take out an existing trans-
former stage and replace by the new unit. You
could compare the results instantly, and if the
change was an advantage you left it in position.
If not so good, you simply removed it and replaced
the old one, and everything was as it was hefore.

A Disadvantage

If you have a modern type of receiver it is un-
doubtedly a chassis-built arrangement with only
the valves and a few major components on the upper
surface, all the ecssential items being underneath
and inaccessible. To try out any new ideas the
chagsis has to be removed from its cabinet, turned
upside down, and quite a bit of work is involved in
making even a minor change. Tt is, of course, in
this connection that the home-constructor has the
advantage over the commercial manufacturer.
The former can build up a circuit to his own ideas
andd need not necessarily go in for chassis-type work.
It is obvious, however, that the advantages of unit
construction are appealing to the home constructor
and, in fact, certain manufacturers are to-day
adopting the idea in a modified form.

There d@re not so many developments in ordinary
radio to-day as there were in the early days. The
science has stabilised itself in certain directions,
and thus we find that it is possible to build L.F.
cireuits to obtain the very best response from the
existing transmissions, and the limiting factor is
-the loudspeaker. Thus there exist, either for home-
eonstruction or as ready-made units, awmplifiers of
various cutput ratings which are complete in them-
selves, and only need a loudspeaker and pick-up or
radio unit added.

Radio Units

These amplifiers are generally quite compact, and
one can be selectod to suit the pocket and to deliver
the output which is required.  To go with it, vadio
units are also now available or may be made up—
again in various types to suit particular conditions.

There are superhet units for general reception,
short-range high-quality lccal stations units, and
£0 on. Again, one can select a particular unit for
special needs, and some are self-contained with
their own power unit, or designed to operate from
power supplies in the amplifier unit. )

It is only on the.gramophone side that most
complications exist, and this offers the most
interesting fiekl for the homa-constructor. A siniple
pick-up may be switched to the input of the amplifier
and will satisfy many. As, however, the recording
characteristic of different makes of record vary, and
as some records sound better when a certain degrao
of tone-control is effected, vue finds that there is
need for a special unit to bz included between the
pick-up and the amplifier. Generally termed a
** pre-amplifier,” this may consist merely of top-
note and low-note hoosts and cuts, or may include
one or more valyes in conjunction with such controls.
The mest popular arrangement to-day for such a
unit is to make it suitable for use with the suiplus
power from the amplifier, and to avoid hum, etc.,
it is mounted on the motor-board. It will thus be
seen that there is ample scope to-day for experiment
on the lines mentioned in the opening paragraphs,
and the amplifier and speakerinay be left as standard.

Switching . .

The main problem with these units is the method
of connecting the required part in eircuit as required.
Thus some form of switching must be introduced,
and it is here that most trouble will arise, in view
of the risk of hun being pieked up. TIn iy own
domestic output I use a fixed amplifier with
separate power pack, and a small local-station radio
unit carries a ganged switch unit (ex-Government

. Home Gram,
Light "\

" Television

7

Tuned
Circuits §

it >
o (&) - Y .
Tuned
Circuits

Amplifier
Forag
- Television H
Sound
Section

Method adopted by the author for switching, including
muting of radio circuits.
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!
o the lines of the Yaxley. The radio unit is pre-set
for just the two stations, and separate wafers are
used to switeh the two sets of coils. A third wafer
iz arranged to cover two radio positions, gramo.
and television. The television receiver has the
sound section terminated at the demodulator, and
the coupling condenser is mounted on the vision
chassis with a screencd output lead to two sockets
on the radio chassis. The pick-up is fed through
a transformer and coupling network to another
L.F. coupling condenser, and from here there is &
further screened lead to another pair of scckets on
the radio unit. The sound volume-control is
mounted on the radio unit, and the arm of this is
connoeted through a further sereened lead to the
input to the amplifier. Thus, in the casc of

television, for instance, the coupling condenser to
input of the amplifier runs to about 3ft. 6in. of
screened Jead, but by this arrangement of a common
volome-control and scparate coupling hun is no
trouble at all. The combination also leads to a
simplification of controls, as there need only be
tliree for the complete radio-gram-television com-
bination—sound volume control on radio, gram and
television, with which is combined the on/off switch
for the main amplifier and radio unit; brilliancy
control for TV with whih is combined the on/off
switch for the television scetions, and a four-position
switch giving Light, Home, Giram and Television.
1t is thus seen that any part of such an assembly
can be rebuilt or a new unit made up and substi-
tution made with very little difficulty.

Designing Your Own Recetver—4

Advice and Guidance for the Beginner
By STANLEY BRASIER

T was stated at the end of last month’s article
I that a careful inspection should be made under
the chassis after switching on to ascertain that
no harm is taking place. One would think that an
ohm-meter test would normally obviate the need
for such an inspection. But there is still the possi-
bility of condensers breaking down upon the appli-
cation of voltage. Espeeially is this likely where
Government surplus condensers are in use, although
it is not intended to convey that their use should
be abolished. One cannot be too careful, however,
for it is not the condenser that matters, but the
resultant harm done, usually to the rectifier and
sometimes to the transformer. Resistors, too, should
be watched for undue temperature risc and if
everything is normal in this directivn the receiver
may be tuned to the best available signal. Trimming
of the circuits will now be necessary and it should
be stated that this condition will not normally be
fulfiled until it'is possible to tune ‘‘through”
the signal on each trimmer. During the process the
main tuning control may be ‘‘ rocked ™’ in order to
hold the signal. If one of the trimmers has to he
fully open or fully closed for best results, while the
other may be tuned through the signal, it is an
indication that the circuits are unbalanced to an
extent greater than the maximum capaeity of the
trimmer. This means that extra capacity must be
added to one of the circuits. If the tunable
trinmmer has to be fully closed for best results it is
this cireuit that needs extra capacity and a small
condenser of 5-10 pI, should be joined across the
trimmer. Then this latter is slightly opened and, i
conjunction with adjustment of the main tuning
control, a satisfactory overall adjustment should be
found.

If the trimmer has to be fully opened it indicates
that less capacity is required across this circuit
in relation to the other. Since it is not convenicent
to reduce the capacity of the trimmer the difficulty
may be overcome by increasing the capacity of the
other. The first trimmer will then be less in relaticn
to the second and again a satisfactory adjustment
should be found by compensating with the main
tuning control.

With the trimming operations completed it will
be possible to judge whether the performance of
the receiver is good, bad or indifferent. But usually
some adjustment in addition to the above can be
niade to immprove the results.

Checking

For a start check the voltage Letween point X
in Fig, 1 (August issne) and the chassis. This
should approximate roughly to the calculated
value. If it is rather higher than was anticipated
take voltage reading at the anode pin of the 6V6.
If it is much above 250 volts the voltage at point
X may be reduced by inserting a resistor in serics
with the smoothing choke as described earlier.
The voltage on the screening grid of the 6V6
should be similar to that of tho anode. At a later
stage, i.e., when the recciver is working efliciently,
it will be worth while momentarily shorting out
the dropping resistor to this electrode to find out
whether results are improved thereby. If so,
and the resultant voltage is not too high, this
resistor may be dispenscd with,

H.T. Line

Biss
Pesist

Fig. 3.—Circuit for anode-bend system of detection.
Note that the screen volrage may be raken as shown.
4 L3 R Y .. e
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Incidentally, during these tests it is assumed that
the volume control will be at the position of maxi-
mum volume which may, or may not, at this stage,
correspond with maximum rotation of the control,
and will possibly nced adjustment later.

The voltage across the bias resistor of the 6Vé
should be ncar to the stipulated value of 12.5
volts—positive v/meter to cathode pin, negative
to chassis—and after checking this, attention
may be turned to the detector valve 6J7. This
valve is a very eritical link in the chain of efficiency
and the object should be to obtain as much sensi-
tivity as possiblo from this stage. A start may be
made by reducing the anode resistor to its lowest
value consistent with maximum amplification.
By this means it ensurcs the greatest possihle
high-tension voltage at the anode. It will be
noted that the provisional resistance of the anode
resistor is given as one megohm and we may now
proceed to reduce this in an effort to strike a com-
promise between effective signal development and
greatest H.T. voltage. This is where our mental
caleulation of resistors in parallel will be useful,
beeause if another resistor of one megohm is
joined across the existing one, the result will be
0.5 megohm. Now, by the time the receiver has
been switched off, the resistor soldered in place
and the set switched on again, it will be extremely
difficult to estimate whether an improvement has
taken place or not. The change must be rapid so
that no time lag exists, and may casily be provided
for by wsoldering one end of the second resistor
securely so that the remaining end is very nearly
contacting its appropriate point. Therefore, upon
switching on the recciver, the resistor mnay be
contacted by means of some insulated rod or
peneil, and any improvement instantly detected.
In this particular instance it may be noticed that
the volume rises momentarily and then falls again.
This may indicate that some value between the
two is required and a .75 megohm resistor may be
soldered i place of the others. (It is assumeil that
the amateur will have a ready assortment of
resistors.) Another useful method of immediate
substitution is to solder into place two resistors
of suitable value in series and then short out one
or the other alternately. A few minutes spent
like this will soon determine the correct practical
value which, as previously stated, may be rather
different from that of the theoretical calculation.

S.G. Voltage

The screening grid voltage of the detector valve is
also quite critical as a rule and experinients on the
foregoing lines will usually be well repaid. Especi-
ally is this true of the anode-hend type of detector
(Fig. 3), which may casily he tried, as the alterations
are simple. Optinum screen grid volts are usually
in tho region of 20 or below and it iz useful to
remember that a suitable supply may sometimes
be taken from the positive end of the output valve
bias resistor instead of from the 11.7T. line. The small
by-pass condenser should remain in addition to the
large one already across the resistor.

Often the mere checking of an electrode voltage
will give an indication of correct or incorrect
cperating conditions. For when a voltmeter is
joined to the electrode pin and chassis, it provides,
temporarily, a fixed potentiometer fced which may
—if the current flowing is low—alter the voltage.

\

This could result in eitlier a rise or fall in volume.
If the latter, the voltage may usually be assumed
to be correct but if the results are improved thereby,
it indicates that a lower voltage is necessary. If
a multi-range voltmeter is being used it is interest-
ing to note the effect of switching to different ranges,
for it must be remembered that, in effect, the multi-
range voltmeter, so connected, forms a variakle

value lower arm of the fixed potentiometer. The
above remarks prove the necessity of using a volt. ~

meter which draws only a small current from the
circuit to whieh it is connected and this subject

will be enlarged upon in the section dealing with

testing instruments.

The H.F. valve 6K7, may now receive treatment
but it will be found that this stage is not so suscep-
tible to critical voltage. Nevertheless, the anode
should receive the full 250 volts, if possible, and up
to the necessary figure on the screening grid.

It has been stated that the object of inserting
resistors in the feed to the various valve eleetrodes
is for the purpose of dropping the applied high-
tension voltage.

Decoupling

In certain cases, however, resistors, in conjunction
with their associated by-pass condensers, serve
to decouple the various valve stages. This process
of decoupling is somstinies necessary in order to
cure instability within the receiver. If it is omitted
from the H.F. stage such treatment may be required
in the case of the detector, and a resistor of about
50,000 ohms should be interposed between the high
tension line and the anode resistor. Under these
circumstances the by-pass condenser now becomes
the decoupling condenser and its value should be at
least 1.0 uF.

Certain forms of instability may require the '
addition of an H.F. choke, which should be connected”

between the anode of the detector valve and the
anode resistor.

Volume Control

It is likely that the volume control arrangements
may need adjustment. If maximum volume is
reached before maximum rotation of the control,
the value of tlie standing bias resistor should be
increased. This value may be assessed by turning
the control to the position of maximum volume
and then measuring the resistance between the
cathode pin and the slider of the volume control.
if initial maximum volume coinecides with maxi-
muin rotation, the effect of shorting out the stand-
ing bias resistor may be tried, or a lower value
fitted, to see if any improvement results thereby,
for the value of the standing bias resistor is some-
times quite critical. Another problem that may
arisc is that volume may not be reduced suffi-
ciently when the control is rotated fully anti-
clockwise. In such instances the effect of a higher
value of volume control may be tried, but in obstin-
ate cases another arrangement may prove successful.
Herc a fixed potentiometer feeds H.T. to the screen-
ing grid of the H.F. valve and the resistance element
of the volume control forms part of the lower arm.
Thus, a voltage is developed across it which may
Le picked off by the slider to provide the necessary
vanable bias.

(To be continued)
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Negative Feed-back—3
Cathode-follower Input Impedance is Dealt with Here
By ERIC LOWDON
amp. This argument cuts no ice with GI. The

HE cathode follower is no exception in this re-
I spect, and here Vo is also equal to A X Vg. In
this case, however, the grid-cathode voltage Vg

is not the input volts to the circuit ; Vi is the input
voltage and is actually applied in series with Vo
and in opposition to it hetween grid and cathode.
This much is obvious from an inspection of the
eircuit and therefore Vg must be the difference
between Vi and Vo. That is to say, Vg = Vi — Vo,
or Vi= Vo 4 Vg. or Vo =Vi-— Vg These
voltage relationships are marked numerically on
the diagram where it has been assumed that
A = 9.0 and thus an input signal of Vi=1.0
gives Vg = 0.1 and Vo = 0.9 volt.

1t is seen then that the overall gain of a cathode
follower Vo/Vi—we will call this A to distinguish
it from A, the gain of a circuit with respect to Vg,
that is Vo/Vg—is always less than unity. In our
example A} = Vo/Vi = 0.9/[.0 = 0.9 and there-
fore Vo= A; x Vi=0.0x 1.0 =10.9.

Now we can tackle the question of input resis-
tance.

Input Resistance

One way of measuring a resistance as we all know,
is to apply a known voltage to it and measure the
resultant current : the resistance R 1s then given
by /L. A circuit for doing this is shown in Fig. 8a
where we have a generator GI applying one volt
to a resistor and the current in the cireuit is 0.5 X
10-¢ amp.; the resistance is therefore R=E/I=
1/0.5x 10-8=2M«e. Now generators are well up
in ohms law and GI knows as well as you do that
since it is supplying 1.0 volt at 0.5 10-% amp
the resistance connected to its terminals must be
oMn, In fact, this knowledge of the current and
voltage is the only means that a generator has of
assessing the resistance in circuit with it ; it doesn’t
care two hoots about colour coding.

But what will it think about the circuit of Fig. 8b.
Unknown to GI we have broken the ecircuit and
inserted another generator (G2 in series with it.
This second generator, which has an output of
0.9 volts in opposition to (i1, has negligible resistance
so that the ohmic value of the circuit is unchanged
and is still 2Ma.

GI, however, has its own ideas about this. It knows
that it is supplying 1.0 volt to

the circuit but it knows also r=05x107%amp,

current and voltage conditions are such that so
far as it is coneerned the resistance is  20Moe
and mnothing will make it helieve otherwise.

lHow doeg all this tie up with the eathode follower
cireuit of Fig. 7a? Well, let us sce. Here wo
have an input signal Vi of 1.0 volt. which will como
perhaps from the output of a precceding stage of
amplification anc can be represented as the output
of a generator GIL. The 2Me grid leak is connected
to one terminal of this generator, and in series with
this resistance and the other terminal we have tho
output voltage Vo (which is alzo tlic negative feed-
back voltage): Vo can therefore be represented as
a generator (G2 working in opposition to GI. This
1quivalent cireuit is shown in Fig. 8¢ and as ean
be seen it is identical in every way to that in Fig. 8b.
. So now we see why the input resistance of a
cathode follower appears—to the input generator
—to be much greater than the actual ohmic value
of the resistance across the gencrator.

We can, with the aid of this equivalent cireunit,
evolve a uscful little formula.  The effective voltage
across R1 is the difference hetween the outputs of
the two generators, that is to say, Vi—Vo. But
earlier in the article we saw that Vo=A,xVi
where A is the overall gain of the cireuit, and there-
fore the ecffective voltage is Vi—(A;x Vi) and
the apparent resistance equals the input volts Vi
divided by the current Vi—(A;xVi}/R1 thus:

Vix R1

Apparent rcsustax_lce:Vi_ (A, Vi)
R1 1
r = (Ex)m

If we take the figures used in our original example
where A;=0.9 and R1=2M2 we have:

(o)
1—-0.9
Input Capacitance

So much, then, for input resistance, now let us
see what we can do with input capacitance.

As most modern valves have very low inter-
electrode capacitiecs—perhaps two or three p¥F
between grid and cathode—it is possible that some
readers are wondering what all the fuss is about.

Input resistance = 20 megohms.

that the current has now
decreased to 0.05 < 10-% amp.
and, thercfore, argues that

the resistance connccted to ‘R
its terminals is E/I= 6 /volt
1.0/0.05 x 10-¢=20M02. We,

of course, know that the O

decrease in current is due to
the fact that the two gen-
erators are in opposition and
therefore only 0.1 volt is
now applied across R giving
I=0.1/2x10%=0.05x10-¢

(a)

. r- —T—

R O/ volt RS Ve =v%4/t

@ / volt -—'.L @ Vi=tvort "_'*‘
Gy ! i Al

65 0-9volt o

il g

(6) (c)

Fig. 8—The circuit of Fig. 7 arranged in another way so that its full working

characteristics may be understood.

IRV I0 SO L LT TP
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If the amplifier is preceeded by a tuned cireuit
(they may say) then it is only necessary to deduct
a little capacity from the circuit to make up for the
added grid-cathode capacity. Or if the amplifier
has a non-resonant grid circuit, as in A.F. amplifiers,
then two or three pF in shunt with it—even
10 pF if we generously allow something for stray
wiring capacity—will not be particularly serious
except at the very highest frequencies, and (they
contiuue) since the grid-cathode capacity of a valve
is not a variable condenser it is bound to be the same
whatever type of circuit is used, so why all the
fuss about the advantage of the cathode follower
in this respect.

across Cge for the 1 volt input appears as 20 volts
hetween anode and carth, that 1s to say, 20Vi,
and therefore the voltage between grid and anxle
must be Vi 20Vi, that iy, 21 volts. The eurrent
through Cga is thus 21/X--21 times greater than
that through Cge. This current must come from
the input generator and the net effect, so far as
the generator is concerned, is as though a con-
denser 21 times greater in capacity than (ge
has been connected in parallel with Cge. The
effective input capacity then is 54 (21 X 5)=110pF.

In practical circuits Cga and Cge might easily
be much greater than the figure taken in our exam-
ple, perhaps 10pF or more each, for the wiring
capacity has also to be
considered. In addition, the
. gain of the circuit may ho
much higher than 20 and
since the input capacitanco
s approximately equal to
C'ga, multiplied by the gain,
it will be obvious that in
practice an apparent capa-
citance of hundreds of pF
might appear in shunt with
the input.

Now take a look at the
cathode-follower cireuit in
Fig. 9b; as we aro dealing
with  capacitive currents
only, the grid leak shown in

(a)

Fig. ¢—A non-feed-back amplifier stage showing the stray capacities and

their effect.

The fact of the matter is, however, that although
the inter-electrode capacitics of a .valve arc listed
in valve data books as having definite values, the
moment we use the valve in a working circuit strange
things begin to happen. The two or three pF
given for the grid-cathode capacity by the valve
manufacturer may heeome more than 100pkK,
the actual value depending on the type and gain
of the circuit in which the valve is used.

This surprising transformation is due to a pheno-
menon called the ‘“ Miller ffect,” a name which
will be familiar to most readers. Some readers,
however, may not be quite sure of how it works
so let us examine it.

In Fig. 9a we have the circuitwf a simple non-feed-
back amplifier in which the grid-cathode capacity,
Cge from now on, and the grid-anode capacity
which we will call ('ga, are represented in broken
lines; the circuit is assumed to have a gain of 20
and a signal of 1 volt is fed into the grid, and Cge
and Cga are SpF each which is quite a normatl
figure for triodes.

Since Cge is effectively in shunt with the input
the application of the signal voltage will cause a
eapacitive current to flow through this condenser.
The value of this current is given by Vi/X where
Vi is the input volts and X.the reactance of the
condenser.

At the same time a capacitive current will flow
through Cga via Ry, and back to earth through CI
and the current through Cga will, of course, be
equal to the voltage across it divided by its react-
ance. In this case, however, the voltage across

- .the condenser..is considerably greater than that

Fig. 7a has been omitted.
Here, as in the circuit of
Fig. 9a, the gain with respect
to the grid-cathode volts is
20 ; that is tosay Vo/Vg=20.
Thus, if Viis 1 volt, then Vg is 1/21 volt and Vo is
20/21 volt. and, as with all cathode followers, tho
overall gain A;=Vo/Vi is less than unity, in this
case, (.95 approximately.

As before, there are two eapacitive current paths,
one through Cge and the other through Cga, and
here also the voltage across Cga is equal to the
output volis plus the grid-cathode volts, which in
this case is 1/214+-20/21=1.0 volt and is the same
as Vi. Thus the current through Cga is Vi/X and
as the voltage . across Cge is only 1/21 of Vi, the
current through Cge is only 1/21 of that through
Cga. The apparent capacity of Cgc is thercfore
1/21 of Cga.

Cga is therefore unchanged and remains 5pF
but Cge is 1/21 of 5pl and the total apparent
input capacitance is 541/21 x5=5.238pF as
compared with the 110pF obtained with the
conventional amplifier.

The cathode follower, then, has a high input
resistance and a low input capacitancé which,
when taken together, add up to a high input
impedance, very much higher than can be obtained
with conventional amplifiers. This in eonjunction
with its very low output impedance, which was
dealt with in a previous article, is the prineipal
advantage of the ecircuit.

(b)

NEWNES SHORT-WAVE MANUAL
6/-, or /6 by post from
GEORGE NEWNES, LTD. i Tower
House, Southampton Street, London, W.C.2 H
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E.M.I. Institutes kave behind
them the vast resources of
Electric & Musical Industries
Ltd. (“H.M.V.”: Marconi-
phone; Columbia; eic.)

K.M.I.

* ¢4 Gollege backed by an Industry’

More qualified technologists

urgently required everywhere.

Because of our unique backing, we can ofiei the
most authoritative courses in Radio, Television,
and other applications of Electronics.
Brochure giving details of Home Study, and Day-

For Free

time Attendance Courses at moderate fees apply to:
INSTITUTENS
10 PEMBRIDGE SQUARE, LONDON, W.2. Telephone: BAYswater 5131/2

Dept. 32,

A 4 Station  Pro-Set " Reeeiver,
We now havs available complete
Assembly Instructions for the con-
struction of a midget ‘' Pre-Set ™
Superhet Receiver, showing also
Wiring Diagram, Component Layout,
and point-to-point connections. This
Set wiil sclect 4 Stations. 3 on Medium
Waveband and 1 on Long Wave, by
the turn of a Rotary Switch, no
tuning being necessary. It is of

3

midget size. and is simple to assemble,

. EESTABLISHED 25 YERRS §
the completed chassis being 8lin. x

4}in. x 7in. high, and can be com-

pletely built. including Valves and Moving Coil Speaker,
for '56‘5-17-6. Price of Circuit and Instructions 1/6 (plus 3d.
posti.

A Midget T.R.F, Battery Portable * Personal * Kit, A
complete Kit of Parts to build a midget 4-valve All-dry
Battery Personal Set. Consists of Regenerative T.R.F.
Circuit emploving Flat Tuéned Frame Aerial, with Denco
Iron Dust Cored Coil, thereby ensuring maximum gain for
Single Tuned Stage covering Medium Waveband.

Valve Line-up : IT4 (R.F. Ampl.), IT4 (Detector), 185 (1st
A.F) and 3Si (output). Includes latest Rola 3in, Moving
Coil Speaker, and o Chassis already drilled and shaped. A
consumption of only 7 mA ensures long battery life. The
Kit is designed for a cabinet, minimum size 6iin. x 4iin. x
3in. Detailed Building Instructions, with Practicai Layout
and Circuit included with Kit make assembly casy.

Price for Comblete Kit, £3/18/9 (plus 16/7 P.T.). Suitable
unpolished Cabinet, 6}in. x 4}in. x 3in.. 12'9. FEver Ready
Bll4 Battery, 10/3. Bullding Instructions, Circuit, etc.
supplied separately, 1=,

“ Wireless World » Midget A.C. Mains 2-Valve Receiver.
We can supply all components, including valves and M/Coil
Speaker to build this set as specified in the March issue, at
a total cost of £3/5/0. Reprint of detailed assembly instruc-
tions and circuit supplied separately for 8d.

Mains or Rattery Personal Kit. A Kit of parts to build
our new Midget 4-Valve Superhet ‘* Personal ~’ Set, covering
Medium and Long Wave-bands and designed for Mains or
Battery operation is now available. This 2-waveband supcr-
het receiver is designed to operate on A.C. mains 200-240

You'te SURE to get & at
)

&7

volts, or by an ‘ All-Dry " battery,
either means being selected by the turn
of a rotary switch. It is so designed
that the mains section, size 4lin. X 31in.
x 1iin., is supplied as a separate Kit
(which may be added at ani time).
The Kit can therefore be supplied
either as an ‘ All-Dry * Batterv Per-
sonal Set. or by incorporating the
mains section as a Midget receiver for
combined DBattery/Mains operation.
The circuit incorporates delayed A.V.C.
and pre-selective audio feedback. A
Rola 4in. P.M. Spea}{er with 1agxenerous
sized " transformer ensures excclleng guality repro-
(1llfggl:n‘{tp‘el‘two ready wound frame acrials and a drilled
midget chassis are included, The overall size of chassis
when completely wired is 8yin. x 4in. x 2in. Valve line-up
IR5 (freq. ch.), IT4 (LF. amp.). IS5 (diode det. and audio
amp.), and 354 (output tet.). The set is easily built from
the very detailed building instructions supplied. which
includes & practical Component Lavout. with point-to-
point wiring diagram, and a circuit diagram. .

Price of Complete Kit (less Mains Unit), including P.T.,
£6/13/9. Price of Mains Unit Kit. £1/17.6, . .

‘A Walnut-finished Portable Cabinet to house this receiver
is also avallable. Pricc 19/9. The complete assembly
instructions mentioned above can also be supplied separately
for 1/9.

A complete Kit of Iarts to build a Miniature * AU-Dry -
“n!'t‘l?_\’ Eliminator, giving 69 volts H.T. (approx.) and 1.4
volts 1.7T. This Eliminator is suitable for use with any
Superhet Personal battery set requiring H.T. and L.T. a3

above. . ) ) K

1t is housed in a light aluminium case. size 4%in. x 3#in. x

1fin., and can therefore be accommodated in most makes of
ersonal receivers. S

grice of complete kit including detailed assembly

instructions and layout £1/17/8.

The Midget A.C, Mains 3-Valve Receiver circuit. as published
in the * Wireless World.”” We can supply all the components
to build this set., which covers Medium and Long Waves,
for £4/10/0 (including complete assembly instructions). A
reprint of complete assembly instructions can be supplied
separately for 9d. (including postage).

% Send 3d. Stamp for our NEW STOCK LIST, showing many KITS OF PARTS for Sets and Battery Chargers, and ** hundreds '* of Wireless

Components.

When ordering please cover postage and packing.

STERN RADIO LTD., 109 & 115, FLEET STREET, E.C4.

Telephone @
CENtral 5814 & 2280
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Due to greatly increased production we are now
able to offer these Kits at greatly reduced prlces
Both are housed in attractive Bakelite Cases, size
12in. x Sin. x 6in.

Each Kit is complete in every detail, nothing has
to be made or improvised. Easy to follow, point-

TRF Valve line up:
6K7 H.F. Pentode.
6SH7 Detector.
CV1510.-Beam Power Out-
put in the A.C. Model.
The A.C./D.C. Output
Valve is 12A6. Both use
Metal Rectifiers.
Waveband coverage is for the
Medium and Long bands.
Price £4/19/6 (carriage &
packing 2/6d.), with Walnut
or lvory Cabinet.

-——=PREMIER RADIO CO.

BUILD A PROFESSIONAL LOOKING RADIO
AT LESS THAN HALF TODAY’S PRICE

Circuit diagrams only can be supplied at 1/6d. each.

to-point diagrams are supplied, making construction
very simple. They are for use on 200-250 volt
mains, and both A.C. and Universal Models can
be supplied.

The Dials are illuminated, and the receivers present
an attractive appearance.

SUPERHET

line up :
6K38, 6K7, 6Q7& CVI510
Beam Power Qutput in

Valve

the A.C. Model.
The A.C./D.C. Output
Valve is 12A6. Both

use Metal Rectifiers.
Waveband coverage is 16-50,
190-540 and 1,000-2,000 m.
Price £6/19/6 (carriage &
packing 2/6d.), with Walnut

or Ivory Cabinet.
Cabinets only available at 17/6d.

COMPLETE CATALOGUE 6d.

MORRIS & CO. (RADIO) LTD

ALL POST ORDERS TO OUR NEW FACTORY AT-—
740, HIGH RD., TOTTENHAM, N.17. Tottenham 5371-2-3.
CALLERS TO 152/3 FLEET ST., E.CA. Central 2833.
207, EDGWARE RD., Ambassador 4033.
Th:s branch is open unm 6 p.m. on Saturdays.

BENNETT COI.I.EGE

will set you on the right course for success

You make sure of planned progress in the career of your choice
when you let the most progressive, most successful Correspondence
College in the world coach you through the post. By friendly,
individual training we equip you with the speciaiised knowledge
you must have for a well-paid key position, Make the first move
TO-DAY—post the coupon below.

Al TEX 7 BOOKS ARE

e We send you o5 many
volames as the subject

FREE'

chosen demands. and (hey become Your
pergcnal property.

IS YOUR CAREER HERE !
IF NOT, WRITE FOR FREE ADVICE

Accountancy Engineering
Blue Prints Languages
Book-keeping Mining

Secretaryship
Shorthand (Pitman)
Wireless

Chemistry
Civil Service
Commercial Art

Draughtsmanship Works Managers
jeermseesasesssssessswsssssrsssEmmssnEsmmaan
? To Dept. 104, THE BENNETT COLLEGE LTD,, ,
» SHEFFIELD. .
! Please send me (free of charge) H
a Particulars of .....cceiiiiiiiiiiniiiiininiiiiinninnn, Crossout
. line which £
! Your private advice about ..........cceeis does not ¢
. PLEASE WRITE IN BLOCK LETTERS apply
. [
B [N'G1D  coooomo00m00000000000000000000000000000000003000000000AAIEATABO00CIO o

r
' Address .......cecoiiiiiinnn 0000000E0C0O00000ACAABOAA0GO0000000A0000000GD :
Bo0D00OU0000000UOU00UD000000000U0UD000OT0000 S

— THE MODERN BOOK CO —

can supply from stock these weli-known works by

G. A. BRIGGS

which present the results of many years'
practical experience and musical activity-—
with facts and figures relieved by touches of

huntour.
SOUND LOUDSPEAKERS
REPRODUCTION The Why and How of
(2nd Edition) Good Reproduction

By G. A. BRIGGS. A
technical education in itself,
containing reliable, up-to-
the-minute information in
all aspects of sound repro-
duction. Explains and
discusses everything from
Cabinet Design to Needles

(3rd Edition. Sth Impression)

By G. A. BRIGGS. One
of the most authoritative,
accurate works ever pub-
ished on the reproduction
of sound via the toud-

2 ¢
?3? g;g‘,’:ﬁfs', 248 pages. speaker. Just the thing for
BOUND FULL both the cxpert and the
REXINE I o 6 amateur enthusiast. 88
(11/- Post Free.) pages. 36 illus- 5,_
DE LUXE LIBRARY trations.

EDITION BOUND IN REAL | (5/3 Post Free).

LEATHER
(18/3 Post Free).

Published by
Wharfedale Wireless Works, Bradford Rd.,

Idle Bradford Yorks.

m—____-'-lmz;;;;e_* Suund Reproducuon
POST THIS * Sound Reproduction Library Edn.
NOW TO THE | * Loudspeakers, for which 1 enclose
MODERN P.O. value o
BOOK cO.
Name....ooveviiinnvnnnss
19-23 PRAED | 7°
ST., LONDON, Address..........
w2 | ... |
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Elecfromc Double- beam Switich

A Useful Circuit for Use with a Standard Oscilloscope

By G. F.

NYONE who is a regular user of a conventional
A single-beam, oscilloscope w ill have at some
tlme realised what a boon an extra beam

would be. Double-beam tubes are expensive and

‘as there is a vast quantity of surplus C.RT.’s
con the market with various sizes of screen, it was

decided to design a beam-switching cirenit which
would provide optimum performance with any
tube.

The simple circuit of Fig. 1. will make clear the
operation of an elecblomc switch. Two triodes,
V1 and V2 bave a common anode load resistor
Y. Both valves are biased to cut-off, thercfore
there will be zero output at the common anode
terminal with a signal on the grids. Iurther, to
sitplify the circuit, a mechanically-operated switch
is included in each grid circuit. Kach switch when
closed. will' cause its particular grid to become less
negative by virtue of the positive potential then
applied. The valves will now he brought into

tleir grid-base, allowing them to conduct and pro-

.

CRAVEN

duce an output at their anodes. If a continuous
signal ix applied to cach grid and the switches are
altomately opened and closed, an output as illus-
trated in Fig. 2(1) will be produced. Assuming
that the switches are opened and closcd at a lngh
speed, there will be no visible flicker betiween the
two traces on the (.IR.T.

Unfortunately, this system is of little practical
use, as the mechanical switching is difficult to
operate at the high speed which is required for use-
ful results. 1t is, however, used in certain Radar
equipments.

To produoe a true electronic-switch, some form of
“ gate ” circuit is necessary. Fig. 3 shows the basis
of such a circuit. The pentode, V1, is normally
cut-off due to a negative bias on the suppressor.
it. therefore, follows that with a grid signal applied
there will be no output at the anode. If a square
pulse of sufticient amplitude, positive in polarity.,
is applied to the suppressor, the valve will conduet
and give an output for the duration of the pulse.

- Output To Y Plate

T e % e
°5 15000 350 V.
27K
pE ISKQ T
[ L.
40K 40K

500 500

P ; ( 14
K8
Vs

1m0
R 350v.

JouF

Contro/

# Separation

At s

2

250K

_ Contro/

TF
G

6 Volts (Approx.)

Fig. 4

> Negative Bias

.—Complete circuit of the Electronic Double-beam Switch,

......
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. 4‘ V .
An obvious method of producing a beam-switch
now presents itself in the form of two gate-valves
each controlled by a multivibrator circuit. Unfor-

applications require trace separation, a method
of achieving this i3 -included in the ecireuit.
A potential divider (consisting of two 100-ohm

tunately, several difliculties are present, but resistors), is taken to a negative source of
HT Supply '
HT Supply
_Output
Input 1 nput 2 B ano
(v91) fve2) 1 0g
' ‘Square
Gate
Input Pu/se !
: 9) |
>
>
>
>
S5 ksz Negative Bias |
- o
l _ ‘; Fig. 3.—Basic “ Gate > Circuit.
Y Positive Negative
Bias Bias approximately =ix volts, D.C. The signal grid of
. . , . .. one valve is taken via a 1 MQ resistor to the
Fig. 1.—Basic Electronic Switch Circuit. centre-point of the resistance chain, which provides

working on the previous idea,
an ideal cireuit can be built.

The Circuit

Multi-electtode valves are the
basis of the successful tinal
circuit. By using triode-
hexodes (8IX8’s), an extremely
compact layout is possible. In
Fig. 4, V1 and V2 are triode-
liexodes with their triode sec-
tions coupled as a multi-
vibrator. As the triode grids
are also part of the hexodo
structure, a direct coupling is
etfected whieli obviates the
use of coupling capacitors. A
gecond feature in favour of
triode-hexodes is that the grid
used for switching is etfectively
screened from the other elec-
trodes. Normally, the hexode
sections are cut-off, i.e., when
the multivibrators are inop-
erative. The hexode anodes
are brought to a common
terminal with a 15 kQ resistor
as load. With a signal applied
to the grid of cach hexode, no
output is obtained at the anode
terminal. Immediately the
multivibrator comesinto opera-
tion, each ''switching” grid
will become alternately positive
with respect to the other,
allowing each hexode to con-
duet alternately for a périod
depending upon the operating
frequency of the multivibrator.

If no provision is made to
separate the traces, the pattern
will appear on the C.R.T. as in
Fig.2(1a). As most double-bcam

© Vo2 £\ T\

Resultant Trece On (5) N
CRT. After Switching (9 M

Suppressor __ _eom=— R e T e I . S
Grid Bzse ! '
Gate Pulses
From
Multivibrator | Suppressor - .. _ ._[=oTT R = TR - TR ===
LGrid. Bsse 2 r r ] I J ] , r .

@

Anode Waveforms

N~N_ N\ -
N\

ﬁ'ace;ncl?r —A[\éﬂ M [

Switching” . mmemm e pTIEEYLp=———y.
@ Grid Base 1 i \ l ‘ I ||
Multivibrator — ==
)
R T W i e
Grid Base & l \

Grid

Wwaveforms

Fig. 2.—Waweforms associated wwith electronic switch circuits. (Not to

scale.) (1) Simple circiit. (2) Gate circuit. (3) Triode-Hexode (anode
wave-forms as in (2)).
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the fixed negative bias. The signal grid of the second
valve is taken via a 1 M resistor to the slider of a
250 ke potentiometer coupled across the resistance
chain, The mean potentials between the two grids
may be varied by adjusting the potentiometer,
which in turn will cause the output potentials to
differ, thus separating the traces. It is essential that
the negative potential used for trace separation is
well smoothed and free from ripple. The 100 wl?
condenser across the resistance chain ensures this
and this value should not be reduced if correct
operation is to be obtained.

The beam-switch requires an input of 100 m/V
or nwore for efficient operation. An overall gain is
produced by the civcuit. but as this may not pro-
duce a trace of sufticiently great amplitude, further
amplification may be nccessary.  Amplifiers are

. included in the cireuit diagram for completencss.

1t isx necessary to amplify the signals before appli-
cation to the beam-switch. as an amplifier between
the switch and C.R.T. would almost certainly pro-

duce distorted traces due to the complexity of the
output waveforms.

The amplifiers shown are of simple construction
and provide ample’gain with a frequency response
sutficient for most purposes. Although EF50°s
arc specified, others such as SP6I, 6ACT, etc., are
equally as good in this equipment.

1t is not intended to give a list of the almost
unlimited applications of a double-beam oscillo-
scope as they will present themselves to the user
in the course of his work.

Relevant Formula
Operating frequency of a free.running multi.
vibrator circuit :
. 1.000
FO (kef)=p ¢, ¥ 1,
1,000
0w FO = 2
0005 X 10° + 0005 x 10°.
.. FO=1ke

News irom the Clubs |

RAVENSBOURNE AMATEUR RADIO CLUB
Hon. Sec. : M. J. Wilshaw, 4, Station Road, Browley, Kent.
IS newly-formed  club_ meets every Wednesday and
Thursday evenivg at 7 p.m. in Childeric Koad school
(room IY, top floor), New Cross, 8. E.14. They have a receiver,
constructional, theory and transmitting sections running and
are huilding a CO/PA transmitter and receiver whilst awaiting
a licensed call-sign which bas been applied for. GZDHYV is the
chairman and G3ADL ts the instructor. Welcome visitors last
month were G3DSC and G3KIZ.

1L.FORD AND DISTRICT RADIO SOCIETY
Hon. Sec.: (. K. Largen, 44, Trelawney Road, Barkingside,
Hford, k X.
HE present session of winter lectures, demonstrations, dis-
cussions and other meetings, including those devoted to the
transmitter, cover such fixtures as:

Mr. A, J. Tyrrell, Mullard, ** Industrial Magnets.”

Mr. K. Brewer, Osrant Lamp Works, ** Problems of Valve Life

Testing.”

The Undersigned, * Developments in
Frequency Measurements at U H.F.7

Mr. J. Clarricoats, I.%.¢:.B., and many other eminent speakers.

The aetivities of the society cover all aspects of radio and
electronics, with special attention to reception and reproduction
ax well ag transmitting and recording.

T'his session, additional lectures and fixtures, are being arvanged
to cater for newcomers and younger metubers.

The society meets at 8 p.m. on Thursdays at St Alban’s
church hall, Albert. Road, lford. and draws members from
a wide radius. Visitors are always leartily welcome, and the
membership subscription is utichanged from its pre-war figure!

time Keeping and

READING /RADIO SOCIETY
_Hon. Sec.: L. A. Hensford (G2BHS), 30, Boston Avenue,

Reading, Berks.

Tl[li programme at the November meetings of the Reading
Radio Society was as follows :

On Thursday 9th, owing 1o the absence of the expected

Jecturer, there was a general discussion of members” prohlems.
Oun Saturday 25th, Captain Benbough gave a talk on ** luter-
communication Systems.” Simple induetion and wired telephone
systems were described and demonstrated. while some details
of the more complex met hods required when amplification in both
directivus is necessary were giveln,
- The annual Hamtest was held at People’s Pantry on Sunday
aath.  Despite the fog, there was an atfendance of over 100.
The technical talk and demonstration were given by Mr. bolton,
a member of the (.P.0, stail, on the subject of Rudio Inter-
ference. - A film show was also provided, for the ladics and
children, while thie talk was in prouress. After tea there was a
ventriloquist and conjuring act by Mr. Bennett, followiug which
Mrs. Kemp presented the Nash,” Lewis and Hill cups and the
Bingham Shield to the winners of these constructional contests
which are judged at the ITamfest. The remainder of the evening
was then turned over to a general “ragelhiew,” and * fun aud
gamges.”

EDINBURGH AMATEUR RADIO CLUB
Hon. Sec. : David A. E. Samson, LLE.S. (GM3EQY), 56, Elm Row
Edinburgh, 6. ’
HY season is progressing with lectures and demonstrations,
and at fortnightly intervals the club station GM3HAM is
still on the air on alternate Wednesdays on 30 metres C.W.
A successful junk sale has been lLeld, and coming events include
a Brains Trust, a U.ILLF. Lecture and a visit to the local
police 1adio station. ”

GRAFTON RADIO SOCIETY (G3AFT)
Hon. Sec.: W. H. (!, Jennines (G2AITBY. Grafton  School,
Eburne Road, Holloway, London, N.7. (Une miuuite from the
* Nag's Head.™)
MEE'[‘IN(‘.S every Monday, Wednesday and Friday, & p.m.
At the recent fifth amual general wmeeting the following
officials were duly elected : -
President, B. Randell, B.Sc. (GW3ALLE): vice-presidents,
C.T. Bird. AM.1.(Mech).E.. A. E. Mitchel] (G2DF), J. A, Read-
ing (G3RX), P. Beresford (BRS83076): chairman, A. W. H,
Wennell; vice-chairman. J. H. Clarke (¢:2AAN): hon. secretary.
W, H. (. Jennings (G2AHB) ; hon, assistant secretary, J. Morau
((3CLYV) ; Lon. treasurer, R. I'. White (BRX7751) : hon. store~
keeper, I'. Vasey; comumittee members, P. Beresford and H.'
Hudson (43FVL); hon. auditors, D. Outram (BR317397), J. J.!
Hollington (G4(:4). !
Morse classes (beginners to advanced) are held three evenings
a week, aud members reaching a speed of 10 words a minute
may receive instruetion and coaching on the air, using the club’s
transimitter (G3AFT), Practical construction group operates,
in a targe workroom, and expert advice is always to . A’
canteen provides light refreshments at every meeting. New
members may be assured of a sincere welcome. :

THE BRIGHTON AND DISTRICT RADIO CLUB
Hon. Sec. : L. lHobden, 17, Hartincton Road, Brighton.
MIL\IBERS[HP of this club is around the 80 mark and on
the increase. New meinbers will be most weleome . Meetings.,
are held every ‘Tuesday evening at the * Eagle Inn,”” tiloucester
Road, Brighton. |
Talks aud informal eveningz are held on alternate c¢lub nights.,
The club station, GRIEVIL, is operated on the informal evenings
and always looking for QR0's on 80 metres, C.W. and ‘phone.

CHESTER AND DISTRICT AMATYEUR RADIO SOCIETY
Hon. Sec. : R. Windsor, 17, Hough Green, ('hester.

HIZ c¢lub TX has been **earthbound’ due to a shinfiing

round of parts and several new items have been added,

inclnding a VFO to widen the zeope of the x'tal controlled T'X.

A welcome was extended to G2ZAMV—NMr. O'Brien, of Wirrall
fame—who gave us a most interesting talk on VFO's, and
showed us examples of his equipment of unsurpassed coustruction.

We were also very pleased to welcome two Americans to the
club’s activities—one of them WHFTIC,

The club meets 7.30 (6.30 for morse classes) in the Tarran
Hut in the Y.M.C.A, grounds,

7
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Fig. 1.—The complete wnit, with probe and coils.
g3

HIS instrument consists of a two-valve signal

I generator designed on standard lines, and

delivering R.IF., modulated R.F., or A.F.
Incorporated in the output ecircuit is a crystal
rectifier and milliammeter measuring  rectified
R.F. in a probe coil. When this probe eoil is held
near the coil in any external R.K. circuit, and the
signal generator frequeney swung slowly over the
appropriate band, a pronounced kick downwards
will accur on the meter at the point of resonance,
due to the loading of the external circuit.

Lt is therefore possible with the aid of this
instrument to align complete receivers, adjust LF.
transformers, and modify coils to different frequency
hands without even switching on the external
apparatus.

The instrument shown was built entirely from
spare parts readily available on the surpins market.
The total cost should not exceed £4 10s,

Circuit

The cirenit is fairly straightforward; two
SP41 valves being 'employed. VI is the R.F.
oscillator, while V2 supplies the AT

The SP41 (or SP61 if the mains transformer

Fig. 3.—Imernal view, showing layour.

Hesonance 9

An All-wave 2-valve Unit, Built from Surplas
By T. H. Ra

has a 6.3 volt winding) is a versatile little valve,
and readily submits to modulation by its suppressor
grid.  The output from V2 is therefore fed via a
condenser to the suppressor grid of V1.  Switch
52 silences the A.F. section.

The R.I. section may be tuned-over a wide
frequency range by means of several coils and a
wave-change switch. For example, with coils
PHIEY, 3, 6, 7 and 1 tuned by a .0005 ;F variable '
condenser it will be possible to cover a band from
about 30 me/s to 140 ke/s. The R.I°. signal produced
is rich in harmonies, and by using these the
frequency range can be increased. The television
frequencies are easily available by this method.

Some ditliculty was expericnced in getting a
full-scale detiection on the meter, and it was
eventually aehieved by using a fairly large con-
denser—.1 uF.—between the anode of V1 and

—

N Co-Axral

(\] J Socket

Fig. 5.—Theoretical circuit. Theogri

- Iz ( e -

I ) ST (| - D { XD () WD) CRIP | T ) - | |
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Parts,
BINSO

with a RF. Resonance Meler with Probe
N, B.Sec.

the attenuator potentiometer. Provided the meter
reading is satisfactory, this condenser should be
kept as small as possible, as if it is unduly large
there is a tendency for the freqyuency of the signal
to vary slightly with the setting of the attenuator.

For normal signal generator use, the output is
taken to a co-axial socket; switeh St selecting
either A.F. or R.I,, the latter either modulated or
nnt according to the position of 82,

When it is desired to use the resonance indicator,
the output is taken to the probe unit by means of
a three-connection jack phig, the instrument being
set for unmodulated R.F.

The A.F. note can be varied by altering the size
of the grid leak to V2. 350 ohms is shown, but if
this is unsatisfactory, a better value should be
found by experimnent.

Almost any maing transformer may be used,

= a——— SMOOtHInG

Iy] Choke
8 .|
F F
tf.’: Rectifier
+
I -
/?z‘erva/m\,:3 (=
rans.  pri = HEE
‘e ij' =
| Lo .
o
L |
o |
o |
e
=
=
o AC
o

3000 "7 j
i
;
= K ; Probe
*002 Crystal, Coi/
MF iode

vondenser has a wvaluz of .0002 uF.

P ) - () D ) S { )| ) D | D (| gy D | G ) D ) S |

Fig. 2.—The panel layout.

provided it gives an output voltage between 250
volts and 400 voits. Half-wave rectification ig
shown ; but full-wave may be used if desired.

The ecrystal diode for R.F. rectification is con-
tained in the probe handle, together with a damping
circuit.

Construction

It is not proposed to give full constructional
details, as the components used will vary in size
and type. The whole instrument, however, should
be totally enclosed in @ metal box. 1t is advisable
to use screened wire from the anode of VI as far
as the output plugs. ,

In the instrument shown, the enils are mounted
in a bank underneath the chassis, thus lessening the
risk of interaction with other components. The
valves are placed horizontally above the
chassis.

The lead to the probe should be of twin screened
cable, the probe handle being a small motal
screcning can. The actual probe coils are wound

Fig. 4.—Arrangement of the coils beneath chassis.
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on two-pin formers. those shown Leing to the
following dimensions :—

Range

30 to 5 Me/s. .. 00 .. 12 turns.

5 Me/s. to 130 ke/a. . .. 120 turns.

Poth these coils are wound on lin. diam.
formers, and 38 S.W.G. insulated wire is used.
Neither the diameter nor number of turns is

critical, however, and experiment. with different
types of probe coil. say, for example, a small pile-
wound coil, might show improved results.

As a final constructional note. the necessity for
a well-made high-ratio slosw-motion drive is stressed.
[t will be found that the mecter kicks are very
sharp, and can easily be miszed if the dial is swung
too rapidly.

Upon completion, the instrument should be
calibrated against a signal gencrator or wireless
receiver by one of the usual methods described
in this magazine from time to time.

Operation

Whoen used as a normal simal gererator, the
output is taken from the co-axial plug. the probe
jack being romoved,  When usingz the resonanee

T

\"%W%%.' 3 2
e e e 2

SR

Fig. 6.—The probe with coil in position.

indicator. the jack is inserted and the probe coil
placed close to the coil in the external circuit,
[Upon slowly moving the generator dial over the
required range, the characteristic ** dip ** will show
on the meter at the point of resonance.

1t will be found that as rhe dial is swung across
each range, the meter reading will vary due to
inherent points of resonance in the appardtus :
but. the dip induced by the external circuit can
readily be identified Dy lifting the probe coil from
the specimen, when the meter will kick upwards.
Tf the external cireuit has variable tuning it is
often quicker to vary this after first tuning the
signal gencrator to a point in the region of the
expected freguency. Once the point of resonance
i found it can be followed back to any frecquency
required by moving both dials alternately.

In this manner complete receivers can be aligned :
first by adjusting the 1.1%, transformers, then the
aerial and R.F. circuits, and finally the oscillator.

Where commerciil set= with very closely sereencd
coils are encountered, the removal of the screens
to permit access of the probe coil may be found to
alter the {uning slightly : but after hasic alignment

with the resonance indicator. tinal adjustment
may be made u=ing the signal gencrator In the

normal manner, The author recently modificd a
long-wave Comniand receiver to receive the medium
waveband. The siallscreening cans were removed,
and the coils still in the set were unwound a length

www americanradiohistorv com

at a time to predetermined frequencies ; the gradual
approach to the required frequencies being checked
by resonance after each shortening.  After com-
pletion of the operation the cans were replaced and
the et was fonnd to be in almost perfect alignment.

The selectivity response of LI transforiners or
band-pass coilz can he observed dir Hly on the
reter by swinging t}:e gencrator to eacl: side of the
point of maximum dip.

- Small inductances and capacitances likely to be
met with in 1.F. circuits can be measured with the
aid of a calibrated .0005 gF. condenser. For
capacitances this condenser is connected in parallel -
with the unknown one together with a suitable
inductance coil. The point of resonance is found
on the signal generator and tle value of the
ealibrated condenser notect. The unknown econ-
denser is then disconnected and the frequency of
the circuit retuned to the original resonance point
by the variable condenser. whose value is again
noted.  The difference between the two readings
iz the value of the unknown condenser.

To measure a siall inductance coil it is connected
in parallel with the calibrated condenser. The
condenser reading and the resonant frequency are
noted and the inductance calculated from the
formula :—

= 1.SSSV/LU.
where J=wavelength in metres.
1L.=microhenrics.
C=picofurads.

Many other uses will be discovered for the
indicator: for example. suspected short-circuiting
of turns in pile-wound coils can speedily be con-
firmed.,  The relative ¢ Q ' of different components
can be directly compared by measuring the meter
dips produced. Aerial resonance can be measured,
and so on.

If the frequency of any eireuit is required with
very great accuracy—in transmitter work, for
example, once the resonant peint has been estab-
lished, the signal from the probe coil may be picked
up by a nearby recciver tuned to the same frequeney.
If a ‘erystal-controlled signal generator is available,
and its output also injected into the r