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FRACTICAL TELEVISION

The safest, quick and handy
connector for electrical

appliances
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CYBERNAUT CONTROLS LTD. (Rel, P.T.2)
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-SRBRINA"

STILL WELL IN
FRONT

COMPLETELY REBUILT C.R. TUBES
ALL TYPES

12° now b £B. ﬂ.ﬂ] For
147 10 17" now £5.10.0 Single
18" now £6.15.0 Tubes
21" now £8. 0.0

ALL C.W.0.—TRADE SUPPLIED

Special Bonus Schame for Service
Engineers—Reducing to:
12°—87/6; 14°/17"—97/6; 21" —147/6
FREE Pass. transit & Ins. anywhere in

British Isles or N. lreland (12 months’
guarantee).

ALSD FULL RANGE OF VALVES
{Gumantesd 12 mentha)

'SABRINA C.R. TUBE CO.

78-30 Rivingtan Strest. London, E.C2. Fe/: 01-738 2763. |

70 AMBITIOUS ENGINEERS

= THE LATEST EDITION OF ENCINEERING OPPORTUNITIES

Have yow sent for your copy?

ENGINEERING OPPORTUNITIES
m & highly informanrie 11l-poge guale 1o
i beest poad enEneering posm It bells
pog bevee v can guichly prepdre ot hoine
for & recogmiied engincering o fifearion
snd suilies & wonderful range of modem
Home Somdy Courstd 0 sl Branches e |
Brginsering, This wnkgus book also Fu.-.—a.
fall demils of the Practcal Hidko & Dleg-
gronke  Conrees, advoniitered By ol
Sopchallvt Bleomoma Tromng D —
expleis the benefin of oo A ppomnlommnis
Depl med shows ym how o quetlsly Fos
frur years promotion i one Fonr

SATISFACTION OR
REFUND OF FEE

Whi & EFEEFERTS you omunsd Lferd
-.‘L"L.’L“.LL'.u.:dma B Fea are sirmbeg
fewn than $00 o wek wemd bur  pEaEr H.H wd
SERGINETRING OPPORTURITIE  ssiur— FILEL

WHICH IS YOUR
FET SUBJECT

Mechanheal Eng.
Elscuical Esg
Civkl [mgimsering
Radin [ngimeerimg
Amtomeohils {ng
Axionautisl [ag,
Pradect e Eng.
Bl lding Plasiics
Do 5 bt nemannbep
Telrimien ol
B0
Cirg bt Gudlde
Ges, Cari. ol
Fédmcativm
i w@iL.

BRITISH INSTITUTE OF ENGINEERING

TECHNOLOGY

(Dept. 3018B), Aldermaston Court,

Berkshire

Aldermastion,

Elactron Works, 50 North Bar
BANBURY, OXON
Telephone 23890

PRACTICAL  INCLUDING
EQUIPMENT ~ TODLSI
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Figmsn soml o yuut FREE 127-page
“ENMINEERING OPFFONTONIMES ™
[ Weite il you pyeber not 18 cui page)
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AnOmEE
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THE B.LET. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD
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frousers specially made for hard

Whather you're up and doing as a
handyman of just al leisure you nead
thesa “"WINWEAR" all-purpose trou-
sors. In pura combed comton and with

PRACTICAL TELEVISION ix

wear ilndoors and oot

PRE-SHRUNK. DRIP-DRY. TURN-UPS.
ZIP FASTENINB. SELF-FITTING. PRAC-
TICAL SIZE POCKETS. BACK POCKET,
IN SANDY FAWN OR LIGHT NAVY.

supenor tallcring they will giva, you
years of servick—plus comfort and fit.

POST NOW B LR BEST, W.S.A. LTD. (T2
16-17 LONG ACAE, (ONDEN, W.C.90

: Pleare sand e e "WINWEAR ™ pllpurooiee Dousens i I
R —
WAIST ING, INSIDELEG————08XINE

COLOUA: SANOY FAWN F] [ LGHT NAVY |

! ] Pagtal Diler Tigh nm l
| " Chegoe Vislue ST/ENO . .. ee v
I iF panding ohegue weile e Aage pnd sddire sl oo ok I
I NaAME ; :
' ADDRESE l
! |
[ |
I WHITE IN BLOCK LCTTERS (T3
——— —— g E———— ——
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b T ]l ol Tl T L
4" 48"
NERL LEG 1 10T 1
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alumded i} bl completely
safivhiad, provided garmeni re-
twrwed mrwern within 7 dawe,
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® RESCREENED
@ RBE-ALUMINISED

Regular buyws of SwlTodk
and Midiand Tubes hava
fearril (o rely on (o ousl-
sfanding gually. Every .
Tube Jfully guasrantaed
with proved performance

EUFFOLKE TUBES LTD

ifa UPPIR EICHMOND ADAD
FUTHETY LONDON %W 135
Tel: Yoandyke 4308 S267

réafialaiiity., MIDLAMD TURBES LTD

FRICES FROM £4.000 EACH

The lengel independent ebutklam
n i LLE

ATT/4R] OLOWAM EOAD
MAMCHESTIR 10
Tel: Collyharar 4712

Hin~E£11.100  Two-YEAR GUARANTEE

B Wit W

e Tube i Valved EX-RENTAL TELEVISIONS

o Comprpaaints  Carr, W=

FREE ILLUSTRATED
LIST OF TELEWVISIORNS
T =3 =
WIDE RANGE OF moDaLd®
SITEN AND PRICED
DEMCHITRATIONT DALY

TWO-YLAR GUARANTEED

TUBES 100% REGLUNMNED

LERE N N

TVl s @il PLINLINE TUSRES ™Y
[=CTET ]

EX MAINTENANCE TESTED TURES

e fdim==03= Cgry. 5 Dol §d sl

COCKTAIL/STEREOGRAM CABINET £25

Frlishal b’ i 7EFEE wIL)
slagant Jidms TEEUFU SEUR
Wil saMmARFNnAsY, [Adaes

Fefnl ppadbary Macad s1or
Egn ageca. lelghi By

Lo 1 i #OW,
CHlem  mndedi. Sand bW
e Vel
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TV, Tewel Tasses 0l v sl Blim
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Phaltion ioF tem Y00 &ilie-

Wl EPMA, . Dadth vl

LTD

DUKE & GO, (LONDON X
800113

V0 Mawdord Rasd, 6132

TELEVISION
SCHOOL

DAYLIN ELECTRONICS ANNDUNCE A
CORNESPONDENCE COURSE IM THE THEORY
AND PRACTICE OF COLOUR TELEVISION

A nerimn of 10 leanoon desling in deisd with:—

Coiow migng. U PAL colour sysiem, ooicie reosoers, Ob-
coders, IF concwita tirmm-uses QDG & WarEfCH e - U
procedysen. sl sgugrneol, Tewll Neding. typala’ CrCuny

Thun poume b desigoed G dg e o ' Wl e cplieg gpan
i vl COMOUI DI Iy Be0N reCERyErs withun the noad ies monilis
Enpadt guidancs theoyghoo Lhe colira Tesl guastons with
d@och hpmmoy, hlodel siotessn b agaleedld

Fot loi ihe comgeste couwss 10 guiners

r-_q—————ﬂ_—-—

o DAYLIN ELECTRAONICS LIMITED
| 2 PARRSTONE DAVE |
EOUTHENE.-DM-SEA, ESREN

| Fisssa send, withou! obigaton, details af your oolous |

1 fed e G COHaTR, I
I FAML . ‘
I ADURESS I,

M eemmserem———— )



BLACK YEAR

IT i ironic that in the year Colour comes 1o TV the
clonds over the heads of the TV tmade should be so
hiack! Gloom and despondency greets the provisions
of the Wircless Telegraphy Bill which concern TV
licences, For although everyone agreed thar some-
ing had to be done 1o plug the hole through which
£10M pours each year, we are now besel with belly-
aching abour “snoopers” and “moral codes”™.

No one has yet accused local Post Office managers
of snooping on the bonest viewers who have obtamed
TV Licences. And we wonder if a dealer caught some-
body breaking into his shop whether he would
demonstrate his moral principles and let him go or
become a snooper and rell the palice ?

In any case, opportunitics for “snooping™ are
getting scarcer. From the lofty altitudes ot the 1959
peak of 2-75 million sets, sales have shthered down
o 1'OM in 1964, 1-68M in 1965 and only 1-29M in
1966. The drop in 1966 over the previous year was
390,000 sets, or 23%. Indecisions about colour and
broadcsting standards may have tempted viewers 0
hang ou to their old sers longer and the present
CGovernment’s economic measurcs bave undoubredly
had some cffect. But these factors are not the root
camse of the continual slide,

Potential stimulants like the intreduction of BBC-2
have failed to have any significant impact. The mass
audience just docs pot want true alternative pro-

want only a multiplicity of the same
sort of programmes, as ratings for top shows confirm.

During the peniod from peak 1959 w0 slm-nEl 1966
the sales of TV sets have dropped by over 50%,. We
think the downward trend will probably continue, for
the TV industry must resign itself 1o 2 replacement-
only marker. As caverage by BBC and 1'TA has spread,
the Pﬂt’:m.ial sale for new sets has declined, as it has,
womcally, with more reliable seis.

It would be nice o think that colour will be a shot
in the arm ; mice, but unrealistic. Until production can
be built up and retail prices reduced, sales are ot
likely to be phenomenal. Colour sl be successiul,
but it will be 3 long slow haul,

More is the pity, then, that instead of grasping the
golden opportunity in this Colour Year of splashing
calour with fanfares and, even, ballyhoo, to arouse
interest and enthusissm in viewers no public rado
and TV show has been organised for the aummn—
only a scattered series of tmade-only exhibitions.
Sometimes we despair of this crazy industry!

wnr Hi- s?rﬂvm .Elﬁ‘ﬂ"—
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its at licence dodgers
rl‘II'F, problem of televidkon licence evasion B mcklad In the Wire=

less Telegraphy Rill The Hill i designed to provide the Post
Diffice with information not oaly about the purchase and hire of new
ielevislon seta, butr also aboutr sets already held oo rental o hage
purchase agreements when it becomes law.,

The Post Office easumates that there are two million househalds
with unlicensed 1elevision: sets, and EIDM iIn revenue B lost
each vear, Measupes against evasion depend upon 8 comparison of
listn of houscholds with televijion, and of those with licences. To
malce the first of these Lsts complete television dealers will have
to provide the Post Office with the names and saddreises of cvery-
onc who buys or hores o s All dealers will therelore have to regi-
srer with the Podr Office

Maximum penaities o which evaders are lishle on conviction
under the Wircless Telegraphy Act, 1949, would be incrensetl, under
the new Bill, from the preseme £10 far o firsz offence to £30; and
Eom E50 for o sabicquent olfcnce o 100,

i e

Educational TV service for London
schools and colleges

fIHE first soudio eguipment for an Dducanonal Televuaon Service.
- covening T80 schoals awd colleges in Inner London, 15 currently

being nipplicd by the Marconi Company. A Tdevuon Cenire,
imtially with two atudios, b being enabbshed at laveock Schoal
in Jelgiom by the frner Londow Bducanon Awthoriiv, the start of
a8 schemie which will be the hrgen closed cireuis syuiem in the
Hrm'ﬁh Piles amd one of the most advanced and gmbinous im the
iouriid.

The photograph shesws inspllution work i progress an the main
wtwedio ol comierod rovm,

= "_—.'.-__-._l_.i =
i

- = =
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o e —

TV in the Mersey Tunnel

*’FH!T. Mersey Tunnel largest

closed circuir welevision sysicm
for traffic control, became Tally
operutional recently  after &R
nipectinn. by the Joint Meney
Tunnel Committee, headed by
the Chairman, Aklerman W, H.
ot (1T

Supplied and instalied by EMI
Blecrronbes, the TV dvaiem en-
ghies (he rrainad ohservers of the
Merscy Tunnel Police w keep a
minute-by-minute waich on the
florw of traffic through the Tunnel

and into cach of its four
enlrinees
Ower the st ten years, the

volome of trafic wsing the Tun-
nel Wit increased by an avefage
FO0.000  vehicles eich year and
lasr wear a tomal of 17741857
vehicles was recorded. Durning
the moming and evening peak
periods, a tdal fow swiem
operats] opening three of the
Tunnels lour lanes m the direc-
phoey of muecimim o,

Tith walfic n such
any interruption of  the How
hiough the Tunncl resulits in
gerious divruption of the mewo-
poditen raffic of Laverponl and
Birkenhead, particulardy sched-
uled bus services, A breskdown
at peak time, when lines may be
carrving up to 2,000 vehicles an
hour, can resull i Quelcs
vehicles over Balf @ mile long at
the erira rmoes,

W] LT,

Technical writing course

l'?-..'-'I'T-‘.RHJI.'i'IUH.‘LL Corres-

pondence Schools pow have a
home-study course on  technical
writing which covers the syllabus
ol the Ciry and Guilds of Lomdon
Instliute  certificaie  exmminatinn
(329). Thin course js goared 1o the
special needs  of  lechnicaans,
wechmologiits, engineer. schentists,
technical journalists and others, i
& deiigned 10 give practice In
obiaimng, “Orung and Jusing the
information requered {or technical
artitles and repart writing and ai
a part of the svllabus, the sudent
i asked 10 complete five selected
rechinico]l wrting assgnimeni,

Full details of the course are
avalleble (rom the Mrincipal, 1CS
Lo, Totertext House, Parkgae
Moad, Londuan, SW. 1L
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BROMSGROVE BBC-2 RELAY
STATION

'F]"HE first of e BRC-Z relay
statiansy forf the Midlands was
brought into service ar Broms-
e an Monday, March 1ith,

i tranemitys BRC-2 an Channel
T wich verten]  pod prrmton,

For aatisfactory reccpuiom  of
BRBC-2 on wht. it is very impor-
wnt that the correct type of
aerial ls used and that it is care-
fully positiansd. For Bromsgrove
the  aerml  must  heive *.-r'll!u:'ui
roda; it mium: be mtable foc
Chanoel 27 amdd for the otier
three channels, 21, 24 and 31
which have bheen assipned wo this
staton for future whi. services
The same aserial will also be
mitable for the caolour pro-

i when these are mming-

&d Into BBC-2 wwardas the
eod of this wveir, )

The Bromagrove stilion wg]l
serve some V5000 people In

Brommagsove, most of Droitwich |

apd their eavirons, induding the
villnges of  Chaddesley Cocbett,
Tibberton, Beotley and Bell
Hearh.

Closed Circuit Television
Boosts O and R year at

Mullard's

AT the Simonstone relevision
p-nrtun.- tube uction f(ac-
of Mullard Lud., closed
tuml wlevision b being used 10
pant workers with the aim
ohiects of Quality and
Rellabllity Year (October |966—
Qcwober 1967,

Programmes on various nspects
of Ouality and Reitability are
being  broadceast [r,r.:l.llur!y_ veEr
eight welevision sets placed m the
(sctory's three canteens. Pro-
gramume conient canges from the
presentation of cath prizes the
winners of competitions designed
i boost O and K. 1o showing
films such as "Right First Time®
and “According 1o Specification™
distribined by the Brinh Fro-
ductivity Coumeil.

The syitem comprisca & Pelo
Loont 625-line Vidicom camcm
which grves an outpint in Hand |
Sm.n:l ia dimributed through a

pmplifier and fed w the
III:-I.'r.l of the standasd 23in.

05625 line recoivers—all of
which are fGned with plcture
tubes mude ot Simonsone. Films
l-!ln e shown with the mid of @

m  scinner  deslgned by  Ihe
Technological Depl
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ldeal Heme Exhibinion,

Henry Jochson, a D:r.r:mr of 1 .E!Fn:r-l-: Frllrlrﬂu Cowrproaralion,
ardered the firiv colowr TV set from Rodio Renlals oz the
e :‘:ru.nm_l: msrui.'mg:

st mext ro his bar i ku home al Sevencaks,

s Regemcy-styie
ERHL,

£230.0080 colour TV orders

B[E‘i'l-l Murphy divislon of The
Rank  Organisation  have
recctved Murther orders (o coloir
televivion stodio egquipment worth

g toml of £230.000 X
L

These orders. phliced by

BAEC, ATV Merwark and ABC
Televalon, sre for Rank Cintel
Flying S Telecines, Slide. and
Opacity Seannérs and associated
cquipmeTiL.

The BHC:» order covers the
supply of 16mm. Colour Tele-
cines, Hroadoust Shide Scanness
and an Opadty  Scanner,  lor

conversion 1o colour  af  theélr
stucio complex at the "I'V Ueniie
g other prémined

Both of the Indépendent
Televitkan companbes, ATV and
ABC Television hove ardered a
number of Colour Telecine
equipments. This is o spgnificent
contnbution to the build-up of
caplial equipment by the inde-
pendent television companis m
preparstion for ooifmercial colous
welevision.

TV FOR MEDICAL DIAGNOSIS

hIFnll:.‘.L and surgical use of

televizion and film technigques
for diagnoriis, research and edo-
cation will highlight the medical

seikiong  ar - the forthcommng
Techmical Conference of  the
Soclery of Mouon Picture and
Television Engineers (SMFTE)

m New York. .
The Conlerence b sct for April

| 16— 21 at the New York Hilwon

| Hael,

There will he a closed circuit
demonstration of infra-ted tech-
nigues to locilise cancer
vascular diseases, and from the
curdio=vascular OpeTEtiGg  TOGr
of 5. Darnaba Hosputal, the
techaique of using television will
be demonsirmicd

Smith, Klne 2and French
Labaratories, Philadslphia, will
r-rmn.h the colour cumem pick=
up. ol one af the networka will
record. and edit the tape, and
provide the television o
during the Conderenon
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LTHOUGH 1oday*s elevision aeclal des

know a deal more sbout Lanamission

lines = gerials than their prodecesson,
moat of them fnalpe their design madels by the
trial and error method. Then polar diagrams of
the madiatng Beid (explained later) ase produced
before final adiusiments are made o obain the
wanted charscteristics,

It s not, however, the suthor't intention 1o g0
inio the methods used by the prafessionals 10 maks
specialist scrials, buy to'give the reader an insight
into  methods _ in  tranumitting amd
geceiving television signale

Befare guing inte detull, one should realise whal
an serial is. Baswally, it ® a nuesd condocior
which has 10 change electrical mignals into electro-
mugnetic woves (when usad for tansmitting) or
e commpnily 10 converi cleciiomagnetic waves
inw electrical sgnals. The actusl charscterivtics
of uansmiting and receiving aetlals are sinular,
bist basically diffor inasmmach as one has 1o husddle
large amounts of power while the other has o be
able 16 comvert clectnanagnetic waves into electrial

thar can be amplified and used in the

json receiver, Alw ane should underitand

the batke princpley before Jdelving inwo  other

problerits such s bandwith, moise foctonrs, direc=
dvity, cic.

Principlas of Radiation

Radintion principles are based upon the fact that
a moving electric field creates » magnetic field, and
vice versa. In fuct, sny radio frequency current
a wire of finite leagth will produce eleciromagnetc
Fclds which can be set free. The wawes radiaied
from a e conducior Jeave in all dircctoas;
rather like ripples gencruted on the surface o
a sl afier throwing 3 wonc M its cmilre.

Anather proven scientific [act is thay mdio waves,
whatever the freguency, truvel ot approximately
the speed of Leht (aboinr ING000 miles F;& E‘mnd
o espresang it another way, ANUHIGJ wres

I——‘-i i B

.
I & ._.-p"#!-l-l‘..-‘_‘
mI-I. b.-. a
-

TELE UIHIﬂE AERIALS
TRANSMISSION LINES

by Keith Chaplin

Fig. 2 Enamss and meguets Oelds crested OF a7 MIsINGOY
cureerd prodased by an sl g i

per second), Thus, since velocity aof a radko witve
13 constunt, one can determine itn wavelengih (the
digtance travelled by the radio wave in 1me
required 1 complese one cyclel by dividing the
velocity by the (mequency of the wave.

Hence, A = 300,000,000

f

where A is wavclength in metre and [ s [requency
m cvcien per sedhn

Half-wave Dipole

The simplest form of televidon serlal i “whe
dipole, Althaugh the two clementy thar form, the
copventongl centre-fed dipole may be o any
ength up o a full wavelength, an averall length
of pust under halfl 3 wavelength 1 generally chosen
by the scrisl designer, The reason for thin will
become evident latsT.

Figure 1 shows the voliage and current distribu-
tn for a hall savelegih dipale. As it can be seen
the woltage 1 st maximum and the cusrent at

2or0 At the emds while the current B W
puacimum  and  voltage  al minimum a1 the
centee  lap. During the duty cycle of the

gencrator aituched 1w the aerial, the polarity, 4t the
ends of the dipolke change with the genera
With 4 wolimeter conmecied w0 the | i
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in phase while the voltage rendings are our of
phase with the genermtor. This, it can be con-
clidled that a dipole has both distributed induc-
nce and capacitance, and i a resonant clrouit,
an. altermating current flowing in an acrial,
ﬁﬂmm:cumhmupmundit,mﬁz.l
is, of course, changes polarity in sympathy with
the rf. generator. This electric field also uces
A magnatic field (as meptionod carlier) and com-
bines with. the magnetic field st up around the
dipole. The resulting electromagnetic ficld can
travel greal distances, but like light woves, jis
& inversely propoctional (o distunee,

Principles of Reception

When o rodioted clectromagnetic field hits o
cotiductor, some of the energy is absorbed by the
sondictor. This energy causes 8 fow of the elec-
trons in the conductor to move and, thus, produces
&n alernsimg current. The amplitude of this
current is deétermined by the mpwr impedance of
the aerinl and the rf voltage ar that paint.

ﬂhn'ihwimnlu.muhgmr:mtnmarhcmcd

to find the inpu: impedance : EzT
where Z is the serial impedance, E the r.f. woltage
. -impcd:mr; of n centre-lod | [eed)
current
hall-wave dipole ia -HI;'I.'I:I 750 end fed (voltage

Iced) serials have a mmch higher | ance at
Jhall wavelength and is often in thoe ol ohms.
Thus, the length of the two elements forming the
simple dipole 1 important in determining the oot
pee] impedinee w0 obmim the best tage and

transfer characteristics, It s not, however,

-
ey
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the only factor, since the diameter of the condue-
tors affects the capacitive inductance and, thus, the
impedunce and the bandwidth of the aetial.

Efectrical Length

Another imporient factor to remember §s that
the electrical length of the conductors is only the
same as the physeal langth in free space. Smce
an actial hos w0 be sipporied by nsalators whose
dielectric constant is greater than dnity the velocity
of 2 wave along a conductor is slightly less than
in free spuce. Thus, 1o achicwe the best possible
reiully, this factor has 10 be takén into considers-
twm when calculating element kengths, Generally
designens cut the conductors s thar theis physical
length is 3 per cent shorter than the culculsted
electrical length,

Calculating the Dipole Length

Summarising, the overall length of the half-wave
dipole can be caleulated fram the following

formula:
A0, 000,000 x 0-95

L=

y
where L i the overall length and § is the wanted
frequency. The space between the two elements
Hﬂ&ﬂf cenire conmnection) should be sbout half
an !

As an , the dimensions for o hall-wave
dipole cut for the BBC-1 London transmitter can
be found as follows:

First find the centre frequency the serinl has to
operate al: the vision [requency v 45Mc/s and
the sound 15 41-53Mc/s, thus the centre frequency
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i 43 25Mc/s.

300,000,000 x 0-95

2 x 43,250,000
14,250

4,225

- L =329% umE;L iy b 2.
0 COOVEIT melrea into I 4] 3
295 x 326 = 10.74 fecn Fos

Noise and Interfaerence

_Modem reievision receivers are extremely vemsi-
uve and do not requirc a very large signal 1o
opersic sstusfactocily. Howewver, the signal has 1o
be faitly strong 1o overcome ooiic picked up on
the seriul and nolse gencruted in the receiver itsell,
Also, the serial should Be selective in f ¥
o minimise r.f, mterference and in dir:ufﬂgmm
wnmmmmfﬁmc_: Enm reflected “wunjed”
sigmals other nals on oear or sdendcal
[requencies. i

] ﬂiwdujﬁ the hliimpleu
] wa ing this ix 1©

u.lin reflecior (0 the hali-
wave dipole. The next
step v o add directors,
but one cannot do cither
withour making allow-
the I

Yerdores
o

- ai beT i,

Kot

Adding to the Bazic
Dipole

Figurc 3 conmains polar
disgrama for the basic
hall-wave dipale, o dipole
plus reflockor and a
mudti-slement array con-

wwining 3 dipole recilecior

Fag. 4" Wiipe fuilng o Spole
mapuramands hQuld  Be
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Fip. & Sianvesy wpivwryg of tha refleciors ard oiveetory ja @

maali-gdement scrap, The sciudd tiacing of tie rellaciar con he

siwnted within the dedined W 10 SOMRS COMRCE WM Bdsone
matehing.

ﬂﬁ' » dipu.:-lt‘t:ll:- — ﬂimpl:'dnn:tl; of s
W Pt Approxi-
73{1 would fall o sbowur 100l Thic wdould
the atrial uvseless due W the losmics en-
counlered m musmaich @ the feeder cable and the
[ront-cnd of the receiver. A reflector element
dott not have o much cffect on the scnal mput
impedance as does 3 direcior. In fact, ir can he
ﬁd d{be-mchm;} ing the spm.li;cm of it in relation w
I i o improve maiching with the
fecder and the seceiver.

mately
make

about 5 per cent longer than the dipole and docs
need en in the centre since it s a
parmsitic clement, that Is w0 sy it absorhs some
the incoming signal and re-radinies &t w0 add
the field surrounding the dipole. § Fevan
the dipole is, of courss, impormant. Ny it
i sanswhere between 015 and 722 of & wive-

. “This, however, reduces the hrm im-

ance o around M), bur cuts out all si 5
coming from the rear and mmproves the forward

andd  mde
To mainain a ressonsble input impedance in

E approximately four. When caleulsi-
ing the physical and electrical s of 3 folded

mae @1 shown i phe and 3 number of direc-  dipole, one should mke the overall length o be
Hicstrainan, tors. U coe was o smply  from the two eid comers (see Fig. 4).
TABLE 1
Refiscror Dirscrar
Centra . to Dipofe o Dipate
Chenngl | Fregquency Oipole AReffector spacing Director apacang
fMeis) . i, [ in. . in. . in. fr. W,
1 43 10 F § 1 1 [ 7 10 0 3 4
r | 500 9 3 4 9 4 10 8 8 4
3 550 a 5 8 N 4 6 7 N 2
4 EOD 7 B 8 1 [} 1 7 3 2
5 €50 7 1 7 6 3 g 5] 8 2
L] 1780 2 7} 2 2] 1 a3 2 [ -
7 183-0 2 (-3 2 B 1 4} 2 5 -
8 2 L) 2 7 1 4 2z 4 =
9 2 4 g @ 1 3 2, -
10 2 31 2 B 1 F 2 23 =
n 2 3 2 & 1 24 2 2 -
12 2 2} 2 4 1 28 2 13 -
13 : 3 2 3 1 2 1 :
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TABLE 2
UK TELEVISION CARRIER FREQUENCIES IN Mc/s
Centre Centre
Channel | Sound Vision Fragquency Channel |  Sound Vizion Freguency
1 41-5 AED i43-26 39 E21:25 61626 81825
2 48-25 51-75 - 60-00 & £29.25 62326 625-25
3 BE3-25 E&-TH BH-00 Y | B37-26 631-256 634-25
4 E8-25 E1-76 E0-D0 az G46-26 82525 642-25
- E3-256 &6-TH E5-00 43 663-26 Ba7-25 650-25
8 17625 178-75 178-00 44 861-26 655-25 65825
7 181-25 184-76 183-00 45 668-76 88325 6625
8 186-25 18876 188-00 46 617-25 671-25 674-25
9 181-256 19476 13300 47 B35-25 67925 GB2-25
10 186-26 199-75 Ta8-D0 48 B93:25 68725 G890-25
1 201-26 204-75 203-00 49 T01:25 6495-25 65825
12 206-26 209-78 208-00 (T1] 708:25 703-26 T06-25
13 -5 21478 21300 61 717-256 711-256 714-25
14 218-26 219-75 21800 62 725-25 718-26 722:25
16 o 20 inclusive not used 53 733:25 727256 730-28
21 477125 47125 474:26 54 Ta1:25 T36-26 73825
22 485-25 47T8-25 48225 B5 T48-25 743-25 T46-25
23 48325 487-25 4500-25 B6 767-26 761-2%5 T54:25
24 B01-25 456-26 49425 57 766-25 758-286 76226
25 509-25 603-26 50625 B8 773-26 7167-25 Ti0-256
26 B17-26 B11-26 B14-25 B T81-26 71628 Tr8-26
27 525626 51925 52225 60 78925 78325 T86-26
2B 533-26 52725 530 25 61 79725 791-26 784-26
28 641-2% 535-25 538-26 62 8056-25 73576 BO2:25
30 b4B-Z5 543-256 BAG-25 63 B13-256 B07-26 810-25
n b57-26 551:25 654-26 64 821-25 B15-26 B18-25
32 665-25 558-25 662-26 ES B28-25 82326 82625
23 573-25 56726 6B70-26 86 B37:256 BE31-26 £34-25
34 581-25 B75-26 678-25 87 B45-25 E39-26 54225
35 to 38 inclusive not used 8B 853256 847256 85025

bt

be 01 of a woveler th for maximum gain,
i st

B8 & compromise i

: impedance)
! space the first director 0015 of a wave-
knpth away
begien

from the dipole.

However, for those wanting o build an secial for
ummnmlhlhmtlﬁﬂw,ﬂﬂﬂv:&.-mm
has been incloded giving vision and  sound
frequencies for ull the channels in the nhf band,
As & point of interest, the author has found that
scrialy cur o the vision froguency work berer
than those cut between the vision and sound
{requemncics.
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EXTRA
Hicx

TENSION

by Martin L. Michaelis, M.A.

e SECOND AND FINAL PART

D.C. MEASUREMENTS

The meter ia imtended for d.c. voltage measvare-
ments only, and normually with reference to chassis,
In other words, Sk2 should normally be connected
w chasia of the equipment under test. All ranges
may be swinched o read positive or nsgarive with
respect o chassis. This 3 clfecied with 51 which
simply reévemses the direction in which the probe
cuccent floraes through the meter inpay chain R7,
YR, VR, VHE, =0 thst RV B8 uslways at the
poutive &nd an required by the amplifier and maoer
gircuit. Negative chit voltages with respect 1o
chassis are frequently encountered n ORUpes,
0 the polarity selector S1 is sssential,

OVERLOAD PROTECTION

It i impoesible o damage the meler on any
range, even U the polaniiy selector s wof inoorreotly,
for any acrmal mpur voltage within the ronags of
the repective probet (1'5kV for the bt peobe, 30kV
for the eht. probel. "T'he zener diode D1 limirs
cogrect polacity meter currén! 1o roughly double
full scale deflection, s0 thai the pomier mives
aharpiy bur aafely o the rnigho-hand stop oven
when 3EY i1 oapplied on the 100V rahge. Closer
Imuting to full scale 13 madvibie betause ener
diodes commence o condoct loganchmuically some-
what egrlier then at their zener vollpge which
would lesd w non-lmegriey aof the meter sceale, 1F
the mpur waltage = of inCofTect

_

Foie Wine &

L % '];

i
T Camesk
e
L3
i)
fal
i

polurity with reipect 10 ' S1  sefting,
DI will conduct at a voliage level
equal o oonly a small Fraction of the
lill smle deflecipm waloe, wo-that the
mewer pointer will move gently w the
l=ft-hand stop, indicasing the moorec:
podariny.

BATTERY OPERATION

As soonn 8 the maint plug s
withdrawn from Sk3, the arcuin will
floar ar a high ehr, potental m spite
of R17 and RIR if the eht probe i
wuched onto 2 final apode ind the
chatals connecton ominted.  Bu: this
stress is ool impressed across  the
nulin:d iransformer or  any  other
ifdlivelngl companenl, =5 Do d.u:ngﬁ
is likely. Resistors R17 and RIE s

provide a leak bevween the mains
umm.tghmit: i.*mrimilin,tll... -Inhﬂm there ix
oo posi ager o i % L.
Thus is the state of aflals

o -
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High yoltage
(PRt verking) s mi
qn T TEtH (4]
closcd and 5k3 withdrown, ie. when the meter
is being operated on its batteries. To avoid local
COIvna 2 fram itolaed components when
Sk connection tw the TV receiver chassia is
| under these conditions, the casing for
the meter unit must be made of substanual bakelive
or other approved plasuc, mot of mel.
It 5 unnccessary w0 disconneat the maine
section during battery operation, Even i 53 i ket
when the mains plug is conmected, DS will
: the _batteries and operation s entirely off
the mains This disle also protects the circuit against
BC mcrtion of the baneries the wrong way
round. Constructors  desiring  battery c‘rap-crum
glone should omit D3, D4, (5, T1, P3, R17 and
R18, [f mains only operarion is desired, omit 53,
D% and the batteries, is the author has donc in his
Wjﬂ!'. This 45 a mamner of laste.
¥ the incremsing number _small units
sccumulating in his workshop, it is dificul w keep
track oumerous batreries in  individual unite
:5ﬁ regular uplngm';!h:nd checks are expensive
tme-conspmmg, ice of making all
units mans-operated has ﬂm: been adopeed.
A aingle transistorised inverter unit with sbout 20
Wwalls muxinum ogtput st maing voliage and buil-
sccumulators of the type used in photographic
_ P& hos been provided for Ing oy
unit where 8 mams supply bs

VOLTAGE MEASUREMENTS
ABOVE CHASSIS

It was mentioned that the meter unit is normally
i for voltage messurements with respect
o chassis. No damage or incorrect ceading &
‘obitined i Sk2 5 connected 0 some point other
rmumqmmmmm+n
far as the meter unit 3 concermed. For muaking

plastic tube 1 e dla,
A2 = 4 carbon resistars, esch WM TW 4575

To sult & !

= —

WEOMY 30K working £371)

=

| “-I---------J i

High insuiation plastic tube 3 ext dla.
All plastic parts arwe Light push it and glued

Fg. T fabove): Commiructiomed detals for the el probe
Fap. & [Deiow): Lepout diagesr of main srempbise  showsimg

AR OARELINg Wit

Finis — E= el v e R
e LT e s D

=l
ki e T

WG L v e

under any Groumstances connect Sk2 o any point
ut 2 potenuial in cxoess of =500 volrs to chassis,

A and or switch may be fmeried in the
muun lead which is not connecied to R18, bue it is

%ﬂ'ﬂ!m hml:ltl.':icg
. wching then be undertuken by
serting and sithdrewmg Sk3. whils: fuse protec-
tion should mly on the normal fuse behind the

PoWer paint
VOLTAGE STABILISATION

Whether battery or motins powered, the zener
diode D? in comumcrion with K16 smabilites the
m%mm‘ﬁr&mﬂiﬁd v WIL#E;

i MmN oF
volage focrustons.

SELECTION OF A METER
e

gB

for this ein
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deflection, the exact value being unimpartant. The
value of R15 should be chasen se that it reduces
the sensithvity to spproximately 4mA full scale
deflecuion. w nearest preferred value resisior
is satlslactory. Tt i clear thay the basic senuuvity
of the meser must be somewhiilt greater than 4md
f.sd. to permit reasomably small values for R13
o give sdequate damping. I 15 has o be ox-
cesaively large, be gremter than about twice the
meter resistince, the damping will be poor and the
pointer will swing about rather a long time beloee
coming 10 rest for each reading. If a commercial
meer movement with built-in shunt for dead-heat
damping iz used, then R15 is not required ex-
ternully, The meter should be mied for abour
4mA Led, m such cises. Highar meter sensitivities
may he used in all cases, but R15 will have 1o be

PRACTICAL TELEYISION
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wanderplug sockets for wilng an external multi=
meter vwilched on to ooe of Ita Cuorrent Fanges,
11 u range of about 4mA (not more) is avallable on
the multimeter, i1 may be connccted directly with-
out firting R15 in parallel. Otherwise take the
next lower range (e ZmA f5.d, or 23mA [ad)
and choose RIS 1o make the effective senditivity
about 4mA fad  One must stand the mulameter
on 4 slab of hakelite and use heavily nsulated
keads to avaid possible micro-corona damage.

ALIGNMENT INSTRUCTIONS

Before commencing alignment, set VRI, VR2
and VR3 mid-way, VRS 10 maximom resistance
and after having made sure that the meer @
mechanically zeroed, with the umit switched off,

vers soulll—probahbly pieces of shunt resisance switch on and wrn-up VR4 until the meter reads
wire rather 1 a carbon redlator. 10% of full scale. w back-off w z£10 on the
There I8 no objecuon tw fiing a pair of scale with the unic will switched on, using the
COMPONENTS LIST
Resistors: Transistors!
A1 1090MO* R10  10kik Trl Germanium low-power audio outpul type.
A2 T2Mix AR11 22k Example: Mullad OCTL
R3 10ML R12 4704} Ti2-Trd Silicon n-p-n types with 8 current gain
R4 10M0O R13 350kil gl 20 1w 30 ar bener with a collécior
RS 10Mil R14 B2011 [se@ lext) standing current af 01 1mA. The collector
RE 4-7Mi) R16  Matar ghunt, see texl voltage rating should be mt least 18V,
A7 470kil R16 4700 Examples: General Elsctric 2N16813 and
I RE  3-9kM) R17 E6Mil S.T.C. BSYB3.
RS 4:T7ki} R18 BEMDI
* |f a resistor of the value kpacllied cannot be Diodes:

obtained that can withstand 30kV, maks the
pasistor up using fifty 22MIL, W, 10% carbon
unils ae suggesied in the texl

The simplest way (o achieve T2MI1 is 10 link
our 1BMIL TW, 5% cerbon unils togethar,
Rugigtors R 1o A6 wre 10%, 1W corbon; resisiors
&7 1o A14 and R186 o A18 are 10%, §W carbon.
in 4l probability A15 will have o be made, see

| st
Potentiomatsrs:
YR 1M VR4 1k0
VA2 S00k0 VAB 20 (or 26) kO
VA3 100k0
All preset carbon linear pots ol the miniature
skainlon type. i
Capsecitors:
I C1 1uF, 80V Microfoil
c: O . B0V Micrafail

C3 O1pF. 250V Microloll

Cd4  BOuF, 3BY electrolytic

CH B0uF, 38Y electrolytic

Note: C1=C3 may be any olher non-slactrolytic
typo, space parmitting.

Maoter:
M1 Moving cail meter shunted to approxi-

——

D1 8V Zaner, minimum current rating SmA.

D2 12V Zsnar, minimum currsnt rating S0mA,

DA-06 Sllicon rectifiers, minimum rating 500maA,
100 p=i-v.

Switohas:

81 2-pols. changaovar, rotary. with pointer
knod,

€2 1-pola, three-way, rotary.
knoab.

53 1-pole. on-off, toggle.

Sockets:

Sk1 Lurge cooxiol panel socket (of 1ha rans-

mitting type), 1-BkV minimum rating.
Sk2 Insuloted wanderplug socket.
Skd 2-pin moins connadtor,

with polnter

Transformer:
T1 Small bell type. although any mains unit
with an BV secondary will do.

Misoallanscus:

Maetotisls lor the printed cirouil, wiring and
machanical construction. Two nine volt bat-
taries, PPA or aquivalant.

NOTE: FOR MAINS ONLY OPERATION omMmT
85 AND D5. FOR BATTERY ONLY OPERA-
TION OMIT D3, 04, C5. 11, Sk3, R17 AND

=Xy
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r performance specifications
' . Current Drain

Range Input impadanca aifad
o-100v 23680k per valt Juh
0-300V 120kL) per volt BuA
0-1500V 24kL) por volt 40pA
0-10KV 110k11 per volt SuA
0-30kV 36k0) par volt 28,4

ical setung wrew on the meler movement.

the range of conmol i+ insdequate, open the
meter and displace the lower hairspring lever {Le.
the one noc engaged by the zeromg screw) in the
lppmpfhudimum.md:uthnmmwn
the correct control mrge: R14 should be S200) for

the time + Which wvalue may alo prove
stmlactory finally. Wow switch to the 100V
and apply 1 known vol between B0V sod 100V.

withia

4

mnge of VRI, then 8200 is & suitshle final
value foar R14: otherwise n-nmnmlr-
I R4 B changed, switch off, ¥ IRrD

“the meter, wwitch on, sdvince VR4 10 oblain 10%

w and
ole that Trl should be bent over w e adiscent

m (ie. woukd-be 10% fad. if the mechanical zero

not berm backed ofl) at the cold temperature,

a smiall lamp or similar hesting device

n a position as to slewly raise the temporanire

of the thcmmtu'“nﬂ m\nl'a.l;t“‘ to 40°C (take
several minuzes). o

woro readmg ot 40°C. Then slowly retum 1o the

w seiring, nl-.'llimr.':u? VR4 i ncccssary., Repeat

process until no Tunher change is necesary

Il any miermediate discrepancy

+3% twlerance i1 found, adjust

Iy CESIDEE COBCT

[ than the
I!Lh o restore zero al the temperature exactly

hwh'é:l of least 1kV wia the ht. probe
ar lenst the hit.
mt ﬂrfm correct reading. Then swich 1w
300V fsd. rnge and appiy a volmge giving ncar
full genle defection. Adjust VR2 for correct indica-

:
?
3
:
1

mon, Fmelly, swirch o 100V Tad. rmge and apply
A near full scale, adjusting VR1 for
reading The onder for adivsting VR 10

1 be obscrved. It in immaterial whether

. megative of mized  polarity reference
are used, Froally repeat adjustments VR,
VRI in the ame order and i

LI gned correcily for all ranges.
THE H.T. PROBE
e g St o e

paint to be observed in i1s sclection or construce
tion are sdequate outer insulation of the prod and
cable for 13V mg  voltage and adequate
vodtage rating of the coaxial cable and plug fittings
(amatcur trnsmitler Types). Tt B necesuary o0
use comdal cablc imstcad of simple insulated wire
becaume long lengths of unscreened cable connecred
to Skl mmke the meler unit sensitive 1o transient
kicks from outside interfercnce. Capeciten Cl, U2,
C3, cesainly remove steady injected ac. com-
ponents, but cannot cope with sudden fluctuations,
which are on o the meer as transient
kicks. The e.h.tl probe must be fitted with coaxial
cable for simiar rcasons

THE E.H.T. PROBE

Sufety for the operiior s mvumed by making
this probe of adequate length and buildmg it with
high-insulation plamic in the manper skerched in
Fig. 3, large series resistors otalling
over 1000MIL are placed in the body as showm. The
probe sctually used by the author wis purchased
ready made for hiv larpe VTVM installed per=
manently in the laboratory., This VIVM is wo
cumbersome (o ke on work, but it was
considered comvenient 1w design the transistorised
c.ht meter for the same probes. Thin commercial
eht contains & special single resistor of
value 1090MI [+ 3% ) expremly maied for 30kV. If
soch & oomiponent 13 availshle, it may be used.
Otherwise fifty carbon resistors of 2Z2MID value
must be connected in series a8 indicated in Fig. 5.
Resistor R2 m essential 10 prevent micro-corona
acrost the insulation of the coaxil cable if the
e.ht. probe is touched onmo a final anode whea
it has been [orgoltem 10 comnect it 1o Skl on the
merer unit.

PRINTED CIRCUIT BOARD

Pars of the circuit on this board carry potentials
of several hondred volis, Thus ensure cléan ewch-
ing and processing: with adeguate spacing of the
conductors, Al o spply » coat of
msudating varnish as & id for printed circuits,
afver all wirmg is complote. The resintors R3, R4,
RE, RE are scen to be strung in the external winng,
not on the peinted circuit board. Do not use a
1o TSV T lerslopel moream thewm Gackig Speck:
THE & acroen uring opers-
tion; so distribution thereof ower several

tors in cssential to avoid early Maka
sure that these resision are mounted v and
that. they are well ol other w Uswe
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SHL'II'! SHOP!| You cun't get

awny om ;, cm oyoue At
oy rate, in all the various sides
of show biz, artistc or wechmibcal,

they turely seem 1o talle  abdout
anyithing clse but shop!

Getting together

YWhen rechnlcians from  wele-
'I'i.'-;i-.ﬂ'lh and GIm stdios  hoddle
iher mIn cluba and pubs, o
:u:lfbrt dollars 1o doughnues t}!":“
they will be nlking about solowr:
im unpredicmbility, (& [ascina=
tion, ity future. There are signi-
ficant u that the producton
mbdin the cinema md the
television industries are drawing
cloaer mopgether. The informal
discussions and  arguments  of
mdividun] technicins are mpadly
developing inte the more formal
lectures  amid  debates  of  their
technical socheties or by aricles
in their journals. Seminars about
lighting for oolowr hive bepn

orginined s Hlectric.
Mole ll'-:hlbtﬁm in
pkd ition thaome by
e RBoyal Televivon Soclety, the

1.EE. the Society for Film amd
Television Arm and the Britsh
Kinesuograph, Sousd and Tele-
visson Society, Im spite of the
enormbis oot of oolour wlevi-
mony preocluction, fransmission and

bom, it will soon be
pnich a part of our llves s
cojoured  holiday  soepy  and
mawvics, or  highly coloured
DO WS WL =TT (.

The mysteries of B and W

Delicate colours in costumes,
n‘lllrugn and  furmiture which
Tk Lightful oo colour tele-
vislon sometime: Jook jusr drab
mnd dull en black and white TV
receivers. Certain ahades of pink,
green and yellow, for instance,
miy have & dehghtdul colous
separation which ia entirely lpar
in b oand w reproduction; all of
them might have exacily the
aarve Erev-scale value, A multi-
coloured frock can be reproduced
ps though ir hod the same over-
all abmde or oolooe. Alse, faces
which have satisfactory akin toncs
in colaur ‘may rt[rrlﬁm:r darker
or lighter than is sccepiable when
they are backed hr the wrong
wallpaper.  Undetfit  Jowe-key
lighting that mav be passable in
coloir, diue to colotr <2 peration,
bist whem ween on n b and w
pecelver, may ook llke a jumble
of shadows ; As for the repro-
duction of gvanr-gorde paintings.
the hlack-snd-white versdna ma
cven  deepen one mviiery o
whether they are upside down or
o,

Coloured telecine

Lighting camecrmmen; maks-2up
arvisrs.  art direciars, costume
desigoers, wet dressers and scenic
artists will all have to lcarn the
problems  arising from the wo
enid-prodicti . coloursd | protures
and black and white, It Is becom-
g rapidly obvious that caloored
iciecne egquipment will be an
important akset for Alm stodios
which make® colour flm  secies
speciiically  for televinion. Each
:l::“y.r*i. pheaging Ina film studio
i soem oext dav mamly with
black-and-whize #ilm printa to-
geiher with colour pilots of each
Talnc™  wogcthor with  oolour
prints of one or two complete
sidected scenes. Tt would be n
good mafeguard o ahow thesc
ooloured pilots by wlecine with
three IV ronitors iide by aide:

(n) a colour monitor (B) a good
black - -white mwonitor (e}
domestic tecchver.  Film  crowns

ought 1o see their work an these
television monitors as well . on
the cinema screen.

Trelevnion snedios which e
cord their plavs and scrics on
mpe in colour are now able mw
obtnin  oxccllent  colour  repro-
duction. Therclore the technical
crews should  be provided  wath
the same triple monitor viewing
facilitiés. Groodd though the coloor
resalis wre, o there 8 the  line
standard barrier when condider-
ing 1the use ol such tapes for the
world-market.

The TV world & pow divided
by the differences  hetween 50
cycle ac. mains with &5 Imes
fand 405} on the one hand and
the other nations with 60 cycle
maing and 535 lines, not o
menimon  the encoding  sysiens
NT.S8.C, PAL. mnd S ECAM.
Every effar: is now being miade
o trensfer  magnetc  videotape
vizon  and sound recordings o
A5mm,. 16mm., and éven o SUper
2 hlm. Thi# has besn pcoompli-
shed by the récently eumablished
Vidironics Divieion of the Tech-
nicolor  Corporation and  already
achisved on the lémm. oolour
fitm. The electronic colowur
mifcrmation frm the tpe 15
separated  inta its  vellow, cyan
v mugenotn components which
arg photogra an three colour
sepatation him  negarives.  from
which are derived the dve-trans-
ler [acilites. For releass  printing
ol mamy copies mm Techowolor

Credit—where credit’s due

Are creditn a waste of pme?
1 reler o the detailed liste of
directors, art directors, make-up
ariists, wardrebe, lghong direc-
IES. CAmMET| CHMET AT, LIn. ]I“
Tom=-Cobley and all? Do vicwer
care pasionaiely who was the
q:nmjmli? gizl, who did the
special effects or who dubbed the
soupnd? Ah! Bul he wouwld ke
w know who acied what, who
wrode it ond  owhn  directed—I
think.

T would be a urong advocare
for credits, both for acrors and
for 1echnicians—providing the
viewer wias given time to read
them cumly, without disturbing
background fashes and "“jump
cuts® or loud brash musical dis-
corde. For commple, everyponme
knows who the srars are of
The Avevigors; bt wiathouti kesn
eyed [E fs difficull 1o soe who the
encellent supporting actors are—
unlesy p!uu know them by sight,
an ¥

n the cave of those very ald

I ——————— .

i



May, 1367

Hallvwood filmi, & cast list can
make some (ascinsting reading. 1

moall ore Hollywoosd mosical
where one of the smallest parts
was pliyed bv Mike Frankovitch
who B now boss of the gians
Columbia  Pictures  Corporation.
There are the old English pic-
fates oo, with thewr  small
parts plaved by today's sctng
"F-.uhf.-.‘.-mwm" = all cinema

films pav no replavmg leew o

actors who made them for a
diferent medium So  there e
qull: an ?l'lll.'lﬂl'lh'ﬂ_: RITLA AL

where the commeircial TV acior

with perhaps & single shot of
him earing 2 bar of chocolanc
gris an exira foe ench Lime i ©

ghown! Compare this with the
Bame MG i 4 Cnema clagaic
Appoinng ome and tme agen

without petting a ponny by way
af rovalues |

The faless Jfasrws Bopd Al Tl oaly Sed Denca

i e sbobniue gacarty. Thi time & Relviplon pondrad opnire, felptlimp willt al e

letesl gidar, & phe alge of & woikenp The phetograps-—wal for &L A8 efraslfu ol
s i —war faken ol Fiaewood Stooros
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TRADE NEWS -TRADE
NEWS « TRADE NEWS
TRADE NEWS - TRADE
NEWS  TRADE NEWS

PANEL LIGHTS TO ELECTRIC ORGANS
l4'Hl|."'r| Henry's Radio

Lid. comes the 1967
Electranke  Componconits,
Faqunpment amd High
Fdelity Camlogue. Thas
editipe—now ower 200
1I.'El,"h- 1% ITHYFE -l,,h|I|I|'.|.'E'
hensive than those pub-
lishad in previotc years
sl mcludes defails of
many new iems supplicd
by  Henrv's includ ing
thelr Maviuwr Poriehle
Electronlc Crgan.

[ocluded in (hie s
pre five [ree discount
wvoucters ahich when wwsd enahle the coswodmer
a9 aoboailm 2. I the pound disoounl. [ i also
teresting o note thar funher diecounts ane
allowed for cowpment n the H=Fi section of the
cilalogue,

The pie of the cambwaee i 7i Gl plus 18

gt amdd coprey may be obtsined from Heory's

m Lidl 303 BEdgware Road, London, WL

SUB-MINIATURE METER

SH'M{ Pilecireal Iostrmumen Coo 1od, Worsd-
lind Road, Torguay, Devon, have 1nun4unrd i
gy, sub-miniature, seiriment in their "Dizectos™

EagE R F
— i & -

wries of moving-coil clecinom]l measuring el
WIS,

The new “Director 14" is exceptionally compact,
having an overall size of 192m. by 195 with &
scate lempth of D3din. Ji & a Bush mounung
imstrument requiring a pancl cut out of only 1-3in.
i ameter

The cize = made froum s special reinlorced
plastic with a matt black fmish, rowulung i an
clegant vet highly practical case mryie, whech bicmds
well with mbdern edlpieeil el v

NEW TAPES FOR WHELICAL SCAN V.I.R. 3

WO new magnetic tapes for helical scan vided

recorders have beem introduced by the 3M
Compuny, Designed, tested and piowved on com-
mercially available video recording equipment, the
new (apes offer psers significant advances mn per-
formanoe.

The two new Scowch video 1apes, types 350 and
151, are highly resistant 1o wear, have low tape
noase ardd low drop-oul.

An improved bender formulation o fmcor povea b,
which is 0 leatoreé of the highly successful Sootch
tape 199 desgnod (or use with guadrature video

recorders. This mirodoces to users ol helical scan
recorders some of the capabilitiea of guadrature
recarding machioes. The Bgh condimtvity obal=
ing makes for efficient hear dinsipation snd onsures

loog tape life and minimum smatic build-pp. 3M
21y that these mpes are the cleunest runmung tapes
ever produced with minkmum rob-off.

Type 351 has a1 mil, polyester backing with
2M0uin. oxide costng. It s availshle m Jin. and
lin, widthe. Type M0 abo cmp 2 1 mil

yester backing with 450pin. onde coating snd

mamafactured in lin. and Jin, widiha.
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UR 40%-line whevision service has heen con-
demned by the Television Advisory Com-
mittee 33 unfii for colour dmd the Gavwerment
has decided that 525 lines are essential for future
TV serviced. This means an 307, increase I video
bundwidth 0 aocommodate the extra lines (307,
mre); the vidéo bandwidth having to be mcreased
from IMc/s o ¥5Mc/fs lor 625-line broadcasts,
Althousgh circnitry for television sansmussion and
roception has been perfected. thanks 1 modern
science, no new discovery in physical optica has
been appleed o TV picture formation since “rwin-
mberlaced” scanning halved the vision bandwidih
for our ‘high definition’ service which began I
1936, The line struchure just visible on carly
receiver screens (dimmeters from 6 to 10in) wo
to be o praminent for 12in sereens! Yer,
insead of trying m remove the scammmng ook
which separates the traced lines, more lines were
sdvocsed & a remedy, Aflter the war, with screen
diameters increasing and with lines more brilliant m
eontrast with the unsimanned prid, effons were made
to hide the faule, by spor wobble, spot clongston
and ¢ soreens.  Twenty yean larer the
Hne-structure, though finer, can still be seen on
§25-lme picrures despire  neardy twice Uw
bandwidth.

How the eye sees TV pictures

Ar the recommended viewing distance, the 405«
finc strocture is lost, bul 50 is mosz of the defini-
tion. Mo remedy for the rransmitted foult can be
foind until gnsound ideas dre discarded. At the
cinema 24 ‘stlls’ are flashed on 10 the screen 48
times per sccond, showing cach twice. The Bash
speed 15 copied for TV scanning (by 50 [rame
swespn]; flicker s genermied by the short per-
sistence screen phosphor. Bach ‘still’ is & complete
picture; copmed by felecine dur 405-line picture is
incomplete bacause the interlsced bines do not
rovach.

Since the fault s optical no remedy can be
deviaed withoot knowledge of how the human eye
functions when viewing o TV screen. Figore 1 iz a

simplificd] disgram of an cye in secuon.
t rays eater the Jems systern (Cornea C, Pupil P
Optic Leas L) which focuses them 0 an in-
on Reting R, the expuosed surface of
of wne of nerve-ends, the

vested
wiuch

———T T T ks

Fin 1: Comma ., Puntt P, Opiic Lans L Dot Meeve ON “hlind

mar~. Reting A, & receders imege: goan onfuriitan of daccia M

with Fowda F @t ot Ity mosches wery popdl sas (8) B0pm

Mghe Sphincter (Spih) cootrects wward Cpik Ay, (8] Foor
Pghi: Dblaior | D) pulis pupd) opdn [ar arroaed)

‘" and ‘comc’ photo-receplors. Each recepior
repcts to the light point striking it In proportion 1o
the brighmess, and applics impulses W the Optic
Nerve ON for transmitsion to the senscrium of the

Near the centre of R s Macula M, the “yellow
spot’ where ‘cone’ reccprors src closcly packed,
Whereves we look we do not see the whole ioene
clearly; the simple bi-convex Optic Lens can only
focus sharply ot the Macula, and only in the cenirnd
Fovea F does the image n cach eye coincide exactiy
with the other, Parallex, caused by the sepumied
vicwpointy of the eyes, present tweo ‘pirarcy’
which differ progressively away [rom the two
Fovezs. (Anagivph pictures rely on this view-point
dificrence for their 3-D effect). Only the concs
differentiate colour clearly, but cormet of eye mave-
ment fs deteced by the ‘rods’. The dlindon of move-
ment in the image Ix caused by change of hght
Off sOme recoprors, in contrest with unchanging
Hght patteris elsswhere

Flicker

The Iris, the colourcd area surroursling the
Pupil, consists of two concentric rings of muscle
which comtrol the apermure. At (a) Sphincier (5
comcts roducing the {:;r-i'l'. at {b) Dilasor (1)
pulls the d open. The sharpness of the
varies with the apertupe, as in photogrephy:



‘} , Wr”mmm guite  well
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fﬁ, pupil small, cear details; poor light, pupil
_ﬁng.lﬁ_mdl d.ifiuud. VN
, ris st lso protect minuic réceplors
from cxocssive light. A suddén flash on them jolis
the Optic Nerve to react: the Dilator slackens, the
Sphincter tightens; this contracts the puptl untl it
cuts down the light on the Retina to a safe level.
Sudden gis reverses the action. camming the
ﬂ;jﬁl ia ‘dilate’. This “push-pull’ of the [riz musclcs
‘painful if the alernation is slow. As the Rash
requency incicases imertin reduces the extent of
aperture change; the pupil remains ser halfwsy
between the alwrnations a5 the freguency
' 0. Flcker and permstence of wiskm

Persistence of vision
“The TV recciver-scroen phosphor, struck by the
point of the clectron beam, flashes o hriﬁm
instaptaneously, and the fash sirikes the

Retina with the speed of light, as shown in Fig. 2.
where fMash and visual reception curves starm ar the

. mamec pero point. The phosphor responsc nscs

sharply o peak A [rom which it lalls, levelling off

The recepiors do nor immediately respond o the
» aml the Opixc Nerve sl mkes time ™
il the sensation, repreientsd by the delayed
to B. n less than 17100 second. The recepior
il the Aished image are sustained in activetion
uid (the *visual purple’) wrreunding chem.

his persisence of vision lass without visihle
for abemp 1 /15 secondd, as ar O after

;l‘

: (s
- m.h im!n gradually, becoming weak after abouit

10 second.

Mt is obvious that the bewr pomt to renew the
Mach i« 3t C: for the perfected “sllem” film of the
e Taint low_dettniiion TV eysecen, which coutd
n“frqu suntained
: Ricker was the
, catmed By the low Aash frequency, not
low renewal rate. Farly motin pictures had
same flicker wouble wumtil the projecten 16
the screen of each of the 18 *atills’ was chopped 3

12} ‘pactires

%

iF

. pimes, rasing the flsh freguency 1o 48

N
- Why 25 pictures?

Our t TV pictures are rencwed I35 nmes,
at P, which is clearly excewsive becwuie no
wisual advantage i gained between F oand D. Tho

AB

¥
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premature rendesal of traced lines, erill visuall
active, wastes handwidth; the Ime total Ik
reduced, and 30 is picture quality because the lines
cannor touch. It was thought thet telecine would
require ﬂd‘ﬁmmh ﬂu;;},mlmf a film “wuill®
speodod 4] 0 fact, InieT
5rlmmmﬁnﬁml uﬁlmﬂ]‘%
icture, The scentifically ¢ lf-frame =
intermirtent film was suddenly ab hy

the film industcy because the ariginal rather crude
optical sound-track of the eurly “talkies’ was w0
coarse to record within the height of the relevant
frame. Instead of refming the ‘“wnmd’ sysiem
until it fireed the film, frame roncwal was moreased
ko 24 per second solely w0 accommadate the added
track. Later the mohwe mve was improwved, and
nupnetic recording introduced, but not sn nch
of film was saved. :

In all other ‘audic’ medis, including radio,
disc and tape. eficiency and fidelity have impeoved
with reduction in physical size. Modem invention,
which has minlaturied stylus macks and  ampli-
ficr cirouitry. @ evailable o compress the oversize
track intn the aumber of fAlm-frames adeguate
for visual peristerce: sixteen. The cinema sound-
track remains stor, 78 rpm. in faotl

Perhaps the film industry can afford o incresse
the bulk and cost of film stock by 507°% without
reason.  Television neruin:;' cannot  afford 10
continiee  wasting one<third of cvery vinom
channci.

Qur “twao-thirds" picture

PHow much of our TV picture s ot berween
the cracks? The thickness of the separated lines,
refative to the strips of screen they are mm
cover, <an be ou any receiver by
ing Picture Helght until the waced lines touch,
The ‘wide screen’ shaped picture &8 much
brighter, and about onc-third aof the screen is
left tmscanned, partly above and partly bokow ihe

picture.  This loss of one-third of the
picture can only bave one of two comes: (1) the
scanning point is too small, o (2) the lincs are 100
i “».;-m"d (1 reslore

Another et answer to (1)@
picture hciillt:: and then by the focus control
enlarze the scanning point unil the traced lines
again touch. The ‘structuse’ disappears, mmd o

definition! Restore the focus and see the
details reappear slong the waced lipes, pooving
that scanning posnt size on our 405 screen s
vortect for the 3Mc/s banddwudth. This gives un

F b E
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Scanning theory and practice

®w| E r* ..: By ‘elemens” theary the screem ocm be

@ a chew-board of square pnins. One

i i line of “clement’ 5 shown im Fig. 3a, with

i clement-sire spot E abour o scan them: ot the

([T I camaa o milyse, 8l the recerver 1o reproduce

Bk them, E&ﬂsm:dim:h:rdﬂ.l trc
I i E nm—fu-m at (b}, or even the fiat-top

¢ E wh:rch would give nczheible ¢|4Eu1m

i

ot

o |
e

Fig. X Flameninl “ciess boand™ Nagiems with aliae-Line

soanining powd £ fa) Fet of oow iceoved dne.  Fhoto-

ahete wave-fovmy. (B fdeal fe) Farly wlea of Taperis
ofact ™ demnrtion dnhen scoowed by E

the aovwer 10 (2): one-third of the Hnes arc
misting. Our 400-linc picturc 5 really cwo-thinds
of a Jine picture.

Scanning fallacies

Our two simple experiments reveal a serious
inconsisicncy between spot siee, lne pitch and
line tal Definition along the waced lmes =
cxcellent, but they are badly disributed and
prematurely sencwed; “television standard” planning
mamt be at fault, the vertical dimension is both
under—and over—scanned.  The unit for current
handwidth calculation i the “picture clement’, and
it & believed that two contrasting ‘clements’ om
be formed by the deoemi-ss scanning  poinl
within one cycle st madmum wideo frequency.
Poul Nipkow visualised scanning in 1883, bur his
théory was not put mio urril th-r 1920s,
using his apertured disc; ‘Jow definition” picrures
of 30 contiguous limes were traced by a spiral of
element-size aperrures through which the glow
from a discharge lamp floshed. Laer mirror
drums projecied larger pictures, baut the lmes were
wo few, and fikcker speed (121) w00 Im'
although pictorial movernent  was
*Apermure effoct’ was blamed for diffusiom a!mg
the lines, but how couldd 26,000 *piciore elementy”
dmtml!i' 13kc/a) be tmosmutted on & Fkc/s MW

tube, multpling the Ines into hundreds,
mechonical systems, bur ll]n
t\h:umd their scanning theory. “High defintion’
TV was allowed a 3Mc/s channel, which ‘clement’
theory divides into I5 ‘picture’ remewalk of 405
lipes. Desplie theory, st camers o receiver
{wth line wotal and scanning pirch fixed) resolution
of details could not be obtamed until the scanning

1 was reduced well below “element” sine. Thes
E::.;!ﬁ.lruu'gh o definition was pever claimed, and
the ation of the contrscted lines was alm
mn:F"Tt was nat realised thar a scanming

g @3 @ clement canmot  extricale uu_l.t‘
hﬂ-i"ﬁ‘ﬂ:l!-ﬂltﬂ'ﬂ‘ﬂ!!-, and mast blur esch Dw its
two npeaghbours along the line.

The ‘clement’ Inllacy rrmnmn:l vnchallenged;
‘rmter’ & pew technical word, fostering the idew
that TV pictures must show | om0
condone wivible scanming structure,  Fig. 4 shows
i row of ten mixed elements (whire, p-rr, black)

irm:

st [a), sgain with E scamning them. At (b) the
weakly-peaked  wavciorm poor
resodution shown by oue test. B spem

theee adipcent clemends 1 Uace nuttttm:
fﬂaumplcEmsuﬁwhkmlmthmi mu:l
does not leave 1 until F, within 3. This miple
biur diﬂ‘m-:s cvery clement; some disappear as
does Grey White 4, Bluck 8), most are
r-:pw.imd w.th false values as Grey B (oo Lght).

Half-element spot

Our ‘compression’ test proves thar the Lines are
only 2/3-clement thick, which & the diameter of
t&tn:mnmgmmwhﬂumﬂnm. This mnkes
the spot arce about one-hall slemental (4{9’}. Our
TV picmure is being maced at clermental pitch w
g hall-element spot]l TV "brckwork u

—gontinued on page 371
a9 i

oy, Bimck ).
wawd-form F jeanned Ny alement-sioe

i
]

gt £ To freee elemoeg 20 F slieiz of §

(o T}, fnivhes o F {in 3] ousng 2N

Mres slammns Aotd comosse fans of

Liack " and “wisle” fimeffeciien praks),
ad of Geoy B

Fg, & fa) Lins of “plefie slmants”
Pwhiils, gil-grwy, | &) scenned by
Eractical ha ¥ -piead ., soint & in peeerm

UTE A Aepeivers WiTH coieod  fOCUL
fb) The fncused paind satiicatas el
Defwean afeesasts. X o X, b0 form an
indiidiad Soae Lindt as st 51 bad snch of
rhem Phate o lectrn wave- form w




WIDE-RANGE

PART Il

In nssembling, leave the potitioning aof the
inducrors unnl all the componenis have been
assembled on 0 the circult bomd, 1@ svoid

domage. To minimise unwunted coupling between
the inductors, they are mounted on altemnate. sides
ol the circuil boasd: i 132 is above the board, the
acjacent L4a is placed below, the pext Lda above
and the following 1.3b below. U thas s done,
Krormmng becomes unnecessary.

The filter capscuors arc prefersbly w0 2%
toderance or betrer, and cermainly should be no
worse than 10% wlerance. If o bridge s avaidable
for measurement, the values af the 33pF capacitons
can be picked lrom siock at 32pF, and the 10 F
capacitor at 10IpF. The remmining componenin
tann be 207 1olerance or betmer. It i3 oot necessary
o carth the case of the OCIT1 transswars. Two
holes ace cut in the board so that it cen be bolied
o a sitp of aluminuom, bent op yaitably, and
thia wirip will alford the means o mounting the
gareyit inside the can. “The —vo supply is brought
fmo the can by way of a 1000pF lead-through
capacitor.  Fig. 4 shows the method of assembly.

The cam comtaining Alter, oscillators 1 and 2
are all mounted in a2 sumilar way on 2 metal sheet
which forms the common chessis and the +ve
supply lead  Hecause the decoupling bead-through
capacitors and some wiring poke through, it woukd
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I
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|

I =ntrurmer
i
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be umsightly 10 use thin sheet as the Insnnpeit
front panel. It is therefore mounted, by means of
foier stids, abowt lin. behind the front msurgment
panel; and spmdies, wwilch knobs and 0 on arc
readily arranged to be accewsible from the [ront
panel when the insrument is atsembled,
Dscillatar 1 and the roactance diode are motmted
in a similar way 10 the filter. In this case a
vmiller can may be used, and the prototyps
employed an alummium cen liin. diameter and
i, longt, Ranery —ve and sawiooth supples
are lod in through 1000pF lead-through capacitors.

Printed circuit board

The sugpested printad circult ‘hoard b [Hustrated
in Fig. & memsures Lim by Zin., and is mounsed
vertically as in the case of the filter. L2 conmsis
al 3 toms No. I8 sag on a polysivrene [ormer
a litle ower {in. dismeter, spaced to occupy 3/ 16in.
winding length. It is tuned by means of a brass
up—0BA threaded rod 15 excellent and may be
cut oo pieces Jin. length for the purpoese. I
ithe wite 18 wound on a :il'l.. drill akank & will Ht
ightly an o the former and may be secured
either by very lightly dampmg the [ormer with
eloene and allowing o dry, or with a lirtle contsct
adhesive. The tuning slug can be swde tight o
turn waith 8 linle plasticene or 2 wrand of clastx
rubber. The ool can e mounted patallel 1o the
circuit hoard so thar 0 may be umed via a fin.
hale cot through the <an lid and the mei sheel
on which &k is mounzed.

Oscillator 2

Ohcillator 2 has a smmiler cucpl, bul uince &
varmble capaciter | teed for tuming 1. the Qrcul
hoard i arrenged Jdilferemtly. A Jackson Brow
capacitor, 2-10pF, s osed and thn hes long Jogs
protrudmp Iicmiws L ST 1O |'I-] e one ol 'J.'h:i-l_h
cuni’ be used w belp supgeat the Carcular CURCIT
pourd abour fin. .u}i:-nv: the top suffoce of 1he
capacitor. The mechanical arrangement 5 shown
in Fig. 6, where snother alitnimn <an 1Hia,
diameter and 2]in. long I used for screening.

Fig. 7 shows the saggested printed ciscult board
far this oscilator.  The coill 1.1 consises of 2§
s of 18 sw.g. coamelled copper wie on

polystvzene foomes (a8 i the case ol the othe
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oncilintor), the fmma being spaced ™ occupy
$/32in. messured ar ity maomum. It & elso
funed by a brass slog. bor the can imelf, not the
bd, must bear g central Jin. hole so that the dug
an be rotated. The transistor is amother AF10L
both oscillasors the wranelsor lesds are
ardised by clipping off w0 leave din. of wire.
is no apecial way in which the three cans
mountad an the common chatsis, except
armnnge matters $0 that the *hot ® leads are
short a8 possible. These leads are, of course,
wires {rom the oacillamors carrying v.hi, and
Skl Do o ﬁmiﬂnl g on

erence frequency, a e lamer iz best
carried by muniature low oz BOMN ocoaxial cable
now gvalable. It 5 quitc feoble and convenment
in mee, although termimations are beit prepared
with a watchmaker's lens in oné eye,
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Thlud:hhmthmdﬂuﬁ voltage
mav. of course, be
there s nov need ™ screen
potentiometer of the sweep amplitode contral—
Tl isin Bl o B S
L portant component is not
of the wire-wound vanety, @ the mductance is
high and affecs the operation of the comtrol
adversely. Carbon-track polentiometers are
svadable in the value cequired,
A cermin amount of senting-up is required, but
s ool difficult. Aliernative methods have been psed
and both found effective, 30 both will be descnibod.

oscillitors work, altbough if correctly construcied
thit' might ‘be mken for gmnomwd. It will be casy
to detect owillation if the cans are mken of the
oscillitors, wsing cither a v.hi recciver or a TV
recetver muned o Band III as the dewcior.
Esdiahon will beat with receiver oscillator
harmonics snd some plops will be heard I the
hudm“nmmi;ﬂm Once this s
eitabh the can mav be reploced.

The firtt method of secting-up it a lide rough
snd ready, but works, The tuning capacitar of
cacillator 2 v set Uﬂi;ﬂ:’lﬁ' o 1-;] ml':l.ﬂ:lli.lll;
capacitance poition, an runing or
oxcillator s adiusted so that it is barely within
the indocwor 1L1. The rf. ourput control &8 sct

P T Prmfed circuw board and @yout o COMPODENIE fov
Oreefigrar 2

at maximum and the ourpur lead mken o the
acrial input of a medium-wave receiver. The

af oscillator 1 §s withdrawn and the
de, dipde bias set o mid-range.

The madium-wave receiver i switched on and
the volume mirned gp =0 that nolse s heard. Then
the uming slug of oscillator 1 s carefully scréwed
in, untl a carrier i heard n the rocciver. . H the
wning of the Iner is for 200m (or 1-3Mc/s), It
is mow known that ths osclletor difference
frequency Is 1.5Mc/n. The mning cupacizor of
oscillator 2 may now be adjusted o give,
10-7Mc /s, difference frequency, the seitin
determined by (eading the outp ;
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-| Fig. & Daagram showwng iy and man wonng of the weobbwraras Nete thar the mrasr!Ader unt o mogmned on ong gramed srewlt
boed [y g 3. Fee hurties npies a o' OF (Ter aftde,

ga!iul m rhe perial socker, relying on hreak-
Fourgh 1o get to the il smpliier. 11 this i donc,
f, one mus expect 0 hear spurious
.mptmm'. v.h{. is pot entirely eliminated by the
ter, and  recciver  amplificaty will be high,
Hum':r when the Lf. s 3 Iy achieved the
noine ur-.lrl :Il.‘r::t be heard if the recciver tuning i
; wWhereas spurious signals ne out A
further similar check can be done with a TV
receiver, 10 find the setung for the L1 of the TV
‘receiver, 38-13Mc/s = a far 40%-line
operation.

L&

Frequency check

The alternative method = ™ e an absorption
OF recciver-type wavemeter to st both oscillaiors
o the same frequency, the uomp capacitor of
apcillasor 2 being o the maximuern Cpacitance
position. If mo such inurmuoent n avalable, a
whL rocciver may be used instend s follows
This acoount I an example, and should be
et ifhed tely if the vhi. receiver docs
not have charscteristics of the exampie
. the vhi rmeceiver has an inlermediate
-:I lﬂ".l'Mcfl and the ﬂlﬁ.]]lﬂ:: frequency
1 ﬂmﬂ requency. m:mtt 1l

oscillator
Hl:h

.,.aam. R R
wﬁﬁmﬂ“ﬁﬁ' Y

191 48 c.fl

may, however, require that the diode bizs hav to
be increased, snd this will impaic the frequenc

BT If the w.hi roeciver opemiles  wal
oscillator helowe the tignal sciting of
£5Mc/a, this will result the oscillator
fundamental b:?ﬁ at 'J'-t'JMt:ﬁ arid @ harmonie
at 1486Mc/a us i very close w the dosign
frequency of LMIMc /s

Tt will be realised that calibration of the mned
oecllator Jor diference-frequency nutpiiz ic hardi
posxible tmlcss the dic, diode bias of ovcilisior
i Baed, sinoe the dc bias can be uvsed w cause
wide varmtions of the oscillatar frequencs. [f
thiv = desired, the 230k pnu:ntiumrln' concerned
plud be 0 placed as be “ non-adjostable
bt the wser™ or reploced lw a ocouple of lized
resisiors, whoss juncuion is conmocied o the 100k}
resistor,  These sesistors could be of value G8ki)
tgoang o +ve supply mil) and 150k} (poing 1o
the —wve supply mil), ' In waxh circumstances il
will be advisable 10 sentle fir 8 —ve supply ol
=10 volts, using a scmcs rensior im the —wve
supply and a xcner dinde to stabilise the suppl
voltege. This will necessarily increase th ToMa
consumnprion of the unit from &5mA to &t lent
10mA. A 220M) scriss resismor be
gppropTle.

Hesveveor, calibrastion i= not the most nocessary
feature of this mstrument; lh: nHtﬂ is o lﬂ a
wide and controllshle sweep.

B ol "afﬁ';f e s,

uﬂm ﬂﬂurﬂ. L

nerated varies from ucT'

,.'!F olwn used, narunally, % -

s
- -
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wvoltage required for this sweep i sbour +2 wols,
anid s tken from the writer's csclloscope (the X
ame bose gencralor).

Rule of thumb

A good rule of thomb is thar the specd of
frequency sweep should be less than one (hoosandth
al the bandwidih of the amplifier under test,
Thus, with 3 TV recover of vision if. bandwidth
IMc/s the X time base generstor speed should
nol exceed 3kc)/s, while the testing of a vkl
receiver of LI bandwidik 300kc/s should not be
done with time base speads exceedimg 300 aweeps
per second.  In general, very low speeds are used,
shout 50—100c /s, with cvery satsfoction. [F the
output is monitored aurally. ar & ofien the s,
the low nodc i3 morcover not s ohjectionable as a
high-frequency loudspeaker output. However, for
testing 3 modium-wave superhet of LL bandwidth
]I:"'k:.-"l a spoed of 50 sweops/seond W really 100
high, and 10 sweeps per fecond should bo Chwosen
insead—or 2 littde Faster il Aicker is found w be
objectionshle. Ar such owutput frequencies (53§
I-5Mcis) plier begima o be abpectonable, although
the device can produce mselul results i employed
with care.  Only 2 mere mace of sawiooth volisge
should be applied, however, or ese the trace will
be w0 narrow as to be hardly wisible and the
mevitehle jitter will forther impair resulis.

The prowiype & srmoged so that either internal
batteries of an external supply can be used at wall
Input sockers for this faclity are provided,
selecrion bemg by a slide type switch

Siray radation feom the insoument cannol be
detected whether miternal or external batteries are
used. This prevents annoyimce 0 neighbours sod
mmimises mierference with one’s own cquipmeol.

Control of gain

To use the devioe cffectively it i npecestary 1o
ensure that the overall gain of the recciver and X
amplifics of the oscilloscope s such as o produce
a voltage at the deflecior plates of about 10V, I
the spot is especially fnely focused, it may be
potsible to do with much less, but 10V represcnis

a good average figure. U the X-amplifier has a
gan of 100, 100mV ar the X imput wil be
required. The usoal if. eomplifier has 3 gain of

some 10°, so thar an input from the wobbulsbos
of 1oV will be requinsd, if the Lf. amplifier i3 fod
straight into a detocior. This i readily availsbie,
but if the iLf amplifier gain s mock below 1P 1
may be desirable to mierpose a gpood af. amplificr
between the amplificr mnder wost amd the X input
terminal,  Attenton st be pakd 1o low-Irequency
pesponie, and Ccoupling capiCiinr-TesiShr LM
constents should be of the order ol seconds. A
manistor amplifier would require a base-couplimg
capacitor of some 300uF for bewt resulis, uniess 2
hngn—in;ml impedanat arrangement, sch 3 @
" Darkngron pair ™, s uwssd,  Since the collector
feeds Into the high input impodance of the X
amplifier, much ke valued of ooupling capscitor
may be used in this position, I—10xF being
pormally suflicient. Trmulormerns will nevitably
produce distartion of ringing, and should mot be

TELEVISION

Mey, 1567

Aorpoess curve of # anurios pariable, Dengwiodh &Skola
LF Ny e

smploved; in perticular if output is taken from
lowsdspeaker terminals cach * wobbulation ®  will
be followed by a damped main of waves ansing
from loudspraker capne vibmtions. This may
readily be shown by duomping the cone with a
finger. ‘This doss not always apply—ior cxample
if heawy negaove Jeodbuck = used in the al
amplifier o increase loudspeaker damping

The photogrmphs show some of the Ll response
curves obtalined with the protoivpe. [t shooukd be
noted that these are volmge curves, not the wsually-
published decibel curves, and hence  requure

Apasonre corve [dormeislie) &F ¢ LY, NaTEE O POTaDse

interpretation mentally when being used 1o judye
the performance of ampliiers. “Ihe base Line s
zero rosponse, of minus infinkty with roypect 10
the top of the corve. Hence one must imagine
the skirts of the response curve  multiplied
logarichmically, as it were, il onz wants to Bt the
whok: curve mto the more familiar decibel sryie.
Il one considers only the ups of the curves a
betier idea cin be gained. Half-way dowmn [rowm
the top is —&IB, 30% [rom the top s —3dB,
amd s on. Thie the curve @ displayed s
definnicly  peakicr—more mangula—than  the
equivalent dB curve, It is enly & queston of
farmibiarity, and one soon gems wied to the idea of
valtages nstead of decibels. An exccprion is the
cawe of the Lm deiocior (dBcriminniac) Sutputs

forw il

curve Dhempe W
TR e

Vipma &Ff.  regponde
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the usual response curve published for this is the
voltage curve, as a glance at the corresponding
photograph will show.

'This wobbulator contains no provision for
~intérnal frequency markers, and thus the curves
displayed are pictorial only. However, if the
output from a calibrated signal generator is fed
into the if, amplifier under test along with the
wobbulator signal, and the amplitude adjusted
apprapriately, a frequency marker will be seen
when the signal generator is tuned within the
frequency response band of the if. amplifier. This
will appear as a “blip” which can be made to
traverse the response curve at will by tuning the
signal generator. Thus all the important features
of a response curve can be examined; bandwidth
between the “ 3dB down ” points, rejection notch
frequencies, “overshoots” or ringing, tilts or
skewness due to Miller effect, spurious responses
in the amplifier, discriminator linearity and
~ bandwidth in the case of f.m. receivers, and so on.

With the “fixed” oscillator set at 150Mc/s
central frequency and * wobbulated” +10Mc/s
the output at the extremities of the sweep is in
the prototype within 1dB of the output at 150Mc/s.
With a +5Mc/s sweep the output is within 0-2dB
of the nominal. Thus no spurious tilts or peaks
in the displayed curve will be noticeable and the
instrument is capable of supporting measurements
at least to the accuracy usually required in circuit
design and development. The wvariably tuned
oscillator output does wvary with the tuning
capacitor setting, as would be expected; but as
this is kept at one frequency while the other is
wobbulated and the output is small compared with
that of the wobbulated oscillator, this does not
matter. However, it does give rise to a particular
effect, which may be noted. Since the output
signal required may be obtained by any
combination of frequencies from the oscillators,
so long as their difference is the same, it may
réadily happen that by choosing different settings
for these two oscillators on two different occasions,
the output signal amplitudes may well be different.
This does not mean the instrument is defective.
If, of course, oscillator 1 is used at a fixed central
frequency, by using a fixed d.c. bias on the SVCI1,
the effect will not be in evidence.

One final word: in spite of what was said
earlier about jitter when low frequency if.s are
being generated, response curves at 465kc/s can
in fact be displayed usefully with this instrument.
When setting up to generate low frequencies
it is preferable to monitor aurally, otherwise the
signal may be lost through too rapid tuning of
the variable oscillator, and in any case to centralise
the displayed curve may be very tricky. It may
be desirable therefore to fit the tuning capacitor
with an epicyclic or other slow motion drive.
These effects become very much less bothersome
when the generated i.f. is higher; tuning for
10-7Mc/s is simple, and at 34-38Mc/s it is even
quite “broad™.

Note: The cover photograph that appeared in
the March issue shons the filter elem~ts mounted
on a separate printed civcuit board. T his was done
with the prototype for development purposes only,
and the complete mixer and filter circuits are in
fact on one board only, as shown in Fig, 3. [
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Colour is coming !

It won't be long now—the sands are run-
ning out fast! Whether you will want to
service colour receivers, look at colour TV

E or even just understand what it's all about,
you will need some up-to-the-minute
facts and information on the subject. ]

In the June issue we give you the first §

part of an important new series of articles ‘
specially written for “Practical Television”
as a short course on colour timed to finish
just when the new service comes into
operation. )
If your celour know-how wants brushing
up you cannot afford to miss the June
issue—or the following ones containing a
concise and compact colour TV survey.
Make sure of your copies!

More valve habhits

Another welcome instalment to bring the
story of “Valves and their habits” up to
date. In addition to notes on new valves
which have appeared since the last article,
there are useful comments on valves used
in colour TV sets and also on transistors
which are now being used in TV sets.

PLUS—of courae— many other articles
and all the regular features.

ORDER YOUR COPY ON THE FORM BELOW.

TOn-mlﬂ-mmﬂum"mqu Bt HtW 0w @ 8 8 W E s W 0 aTE
(Name of Newsagent)
Please reserve/deliver the JUNE issue
of PRACTICAL TELEVISION (2/-). on sale

May 19th and continue every month until
further notice.
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STORAGE TUBES

usad o store the picture may be i
and the so ume depends on hosw long
pictare has 10 wiewed; it can b: held
mant for months waiting for mspoction. This
sppliatioms in radiography; a8 camem cin e
_ prodoce a one-frumwe s:pral from an
fluoroscope scroem. The X-rays ne=sd be
¥ long enough o produce the single-frame
{ the picture may be mspected these and
then for scveral minures. The brillance of the
picture [s high, in contrast w the waml 8
scope pcture, and i3 viewable immediatcly, uniike

ph.
m of the storage tube m oscilloscopos
bringy equally graudying resuits. Much advanced
rescarch work today involves transieny  effects,
events which h over a shont period of tme
snd arc pot readily anable. An example is the
voltage surging in high tension elecirse supply

LTHOUGH there s no Immediare applica-
doan for slow-scan television i the
lil?ﬂ‘l'lltﬂi_c television field, it & now 8 wvery
L branch of tclevision technigue, and one
which i« well advanced. The rate at which »
picture may be built vp to form a [rame dc?.:nd:.
verv mikch on the bandwid:h svailable. I, for
example 3 picture must be rransmitted by -
frequency radio links, or ower icicphone
incs, then alow scan methods are sscenpal in
order m preserve resolotion m the Emited band-
width avuiluble. For many yesrs, new methods
of cudn;-f the relevition signal hive been proposed
and tripd. Most of these methods involve peducing
the smal to digital form by o compuzer process
and rocomaTructing i A the feceiver by similar
methads., Dhgical guling is very capensive m
equipment and cam be jumificd only when
Yooy great coonomie:  jo handwidth are essential;
He wse is ol presemt pestricied to  ipace
commuzcgoon, ‘where the bapdwidth must be
searicted in erder w0 redoce molse 0 a2 mEni-
.

DIRECT-VIEW STORAGE TUBE

Another method considerably less expensive than
the digial sechni employs a long persigience
crL s that the frame mile of a TV trinsmission
can " bs mimmsod. This method has  been
used with considerable enccesx for- lang distance
amateur TV, bue it hus all the disadvantoges which
surroimd the lm.:&pt.uhm-mbe—hw brilliance,
short  hifc, Cunoon riistence
charadletistcs. Suppose now that & tube win tw0
be invenied with a brilliince two hondred rimes

than conventional rubes, a logg service
and . persicience adjustable o will from a
fraction of 4 somd to scveral minmes? In fact,

el ooty e s

0 p o | wl'l
scan o this type tube .unmmil a
mored puctise a4 for a considerable time,

Ry g SRn—— w— -

cables when a contacr-hreaker operater. [Tntll the

oy fube bocame svalluble; these phenomena
d be mmrd:dc??hrmn‘in' a movie camera
o an oscilloscope and rvimg o semulste the [rn-

sient durmg filming. This was pot vesv success-
ful, as the brilliance of the oscilloscope tube wat
VELY ll:m'f_ and there wis no way of ensoring that
the tranment would oot happon during the fy-
back time of the oacilloscope trace of the pull-down
time of the camera film. With a storage-tube
oscilloscope, such o5 the wery soccessful “Rer-
scope™ by Dawe Instruments, the transient can
trigger a trace on the waitng oscilloscope, and
store it lor later viewing. This makes it poasible
for engineers 1o srudy trmsient effects which they
cannot stimulate such as the cffcct of lizhtning
on power lmes.

The sigrege tube, which has made ol these
thimgs posable, & 2 {escinating dectronic device,
S:m:-:hr speaking, camera obes, sich as image
orthicons, vidicons und Plumbscons, used in
television are forms of stotage tobe, but we are
concecned in this arncle with the mwhe which
resernbles the normal cr.t, the Dircct View Stoc-

iﬁ" L Pin contacts o slectrodes
i; - \
i ] e
(5 forage mesh ¢ i
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.‘ Tube {DVST). We shall, howsver, mention
bother type af storage mbe which makes 1t

amang other thmgs, m© convert from

TV line svstem w0 r, of from a PPL
__lﬂ'nj scan 0 2 TV muer scan.

3 DVST works on Idfm::iplt entirely
fiflerent from that of the long- persistence
In the latter case, the phosphor screen Is a

which continues 10 glow for some time

fiier the cloctron beam has hie it. The phosphor

Spm

Bl the normal TV tube docs this to some exiens
80 that there &5 pot wo much difference in brill-
mice berwoen the start of a frame and the end.
Lomplete fude-out  tikes a  considerahle time,
@l the last frame scanned can often be seen
amely stored on a TV screen in o completcly dark
o long alter swiching off the =
Th;h]:l‘-'E'I' warks an an  entirely  ifferent

n 'u [, by K.TWilson

: that of cherge storoge on a didlectric,

lshm:htpmhnnrﬂtuiwﬂﬁ:_hh

ponsihle for the display of the
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' it ia
techmcally ax the “Flood m‘. An
pun of fairly conventiomal type, but wih
2 apectures . paw high current, faceéi the
jeteen. Grud 3 1a 3 "Collimaring electrode™ which
may be of menl, or be simply a coating of carboa
3 the glass wall of the wbe. It purpose is o
e8] oot the beam from the electron gunm and
SEnise it o approach the mesh, G4, in the farm
% 2 cylindrical beam of almas: the same diameter
cﬂmﬂn:b:. Grid 4 the metal mesh, looks Lke a

very fine nyvlon siocking, wor mede of

nkess stevh Most of the chkairon beam, now
®bllimated (made parallel) by G3 will puss_though
s mesh, also known a3 the collector mesh, which
N held at 3 powential of several huandred voln.
RSfid 5, another mesh, s finer still and at 2 por-
wntial of only a volt or so. This is the part of
B¢ tubc which Is responsible for the st

Sthom, and we shall examme i construction in
il later. Al the momene, s electrical nction is
el s impormant 10 us

assing through the smrage mesh,

Mah, are acoclers w the soréen which is ot a
oiential of TkY or more. Sinde the elcciron
‘in the form of & ovimder of ncarly the same

dilltncter a5 the tobe, the screen will be uniformly

8 i il
] LR 1

ed over its whole face. The potental of

Fp 2 fiefil: Tike serepn
BAGAINRLE pRONED dgpainst
Ao ad S EN il pe

the G3 controls the diameter and uniformiry
this il » and usually we have to ma
ST m&ptmnmbc:wmhninqdumﬂmu
possible arca llluminated and having the greas
degree of uniformity of illummation of a small
diameter. Thrs scoon of illummnating the whe
of the soocen withowt scapning is  term
“Beoding™, and the action of the flood secuon
the mbe is of the greswest imporiance. The flo
beam must be kept running continuously as o
af the mube is 0 be viewed,

THE STORAGE MESH

We have said thet, when the storage mesh, C
5 run at 3 volt of o poditive relative o the foo
bram cathode, practically all of tw beam pass
through the mesh and 3 accelerared 1o the scree
l:nus-g: the unifarmhh Mlaminataon. ﬂnwF M|
Lo £ SIOFGEe m W mow ¥
will be found that the screen darkens as the mies
i taken tive, and is virtually black when o
mesh is only a couple of vol or 30 aris
(depending on the construction of the o Y |
the flood-gun cathode. Thus, the mesh s actix
<xactly Lke the grd of 5 conwnoonal valve, aa
cin control the boam of oecrrons ing throug
it A “mah co-off characteristic” cin draw
for the whe-screen brightness being plotiad
stioragemesh volage 10 give the praph in Fig. .
This chamacreriqtic has o very sharp cut-off,
wry tmiall voluge swing on the sorage
will meke x very large difference to the scree
brightness; we might say that the tmode forme
by the flood-gun, the storage mesh and the scree
had o very Gm. If we could now selecirpel
viary the mge on
expect @ cormesponding 1
on the fnce of the tube, in othér words, & pictu
would been seen, The method of diffe:
ent voltages on different pants of the storage mes

the rital the ; of th
gh:, mT:l:: ‘MIMI: w0 \m
STORING THE PATTERN

Imagine that, imyiead of 3 mesh in the nlace ¢
the sworage mesh, we had a huge array of tin
capaciiacs, ane plate of coch shaped 29 2 tin
grid for the elecoon beum. the other plue of eacl
cinnected: 10 8 comman paint {see Fig. 31 IT encd
of thesz tiny eapacitors should now be charged
by means of a voltage spplicd besween the cammion
point and a wire which touches each of the grid
shaped plates in tumm, mod i the 'ﬁll.lf on th
wire is varving so thax each capacitar is charged )
to a diffcrent voltage, there will then exist 3 pair
emn of voltage on the grid-shaped dp].ll:‘l of
capacitors which will have the effect we desire
We shall have a grid network with different poine:
ar diffzrent waliages, so that an electron hean
approschmg the ociwork will pass through or i
repelled according to the woltape on a }
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capscitar. [ the electrons pussing through the
netwark now hit a screen, we wall have 4 patiern
aof hght and shade on the screen oo mg
o the paticrm of voltuges oo the network af

-:lﬁmiml-. :

e problem now ia o make such a nerwork
of capacitors. If we take our storuge mesh, wnd
deposit on it & thin layer of an imclator, we @n
use the mesh msell @ one plate of o network of
capacitors. The other plate need Dot exisl,
becmirse the charge of & capacitor reskdes in the
insulstor, or diclectric, a3 it 1= known., The resson
we mist have two plates on the capacitnn we
use in normal mdio work s (hat we have no way
of charging and discharging thc capacitor ather-
wise, bul, as we shall see, we have other methody

in the Hﬂ."ﬁ tube,

We now have our network of capaciion formed
by depositing w thin layer of insslator on the
meah. Thin means abowt a ten-thowandth of an
wch in this case. Assuming that we can in some
way vary the chirge on these “capeciton” 4o form
s pattern, we have now the method ol controlling
the formatvn of & picture, 1f the elecrrical leak-
age along the mwulawr B very sumll, and it can be
made s, because the whole assembly s m @
vacuum, then the charge on the “capiaciton™ will
last for a very long time umless there v soime
means of dischargiog them, This s the sworage
part of the opcrsiion of the storage twbe. Note
that the charge on the capacitors can sull control
the electron beam  approaching the mesh, even
though the voltage on the mesh is positive: this
control i known o "‘-:-.H:_al-tmr grid effect™ agd its
opecation i shown in Fig. 4.

CHARGING AND DISCHARGING
THE INSULATOR

We cannot chorge ond ' discharge the capacitors
by mesns of wires, since we arc operatmg mside
an evacusied tube. However, we can use electron
beams; the movement of cloctrons m a beam i
as much of an electric corrent s movement of the
eloctrons in a wire, Before we can begin o under-
stind this process we must know something of

= emimbon,. Whea a beam of clectrons
i some electrons s oo the

and some split up the
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Tst croastver
ot

Fip & Secamdery amuian (210 87 The et and srcond crossd el
’ il Bap L

Fg i Mashos o chargwg ~ (e defeche

atovms of which the substance is made to form
more HHIH:::I. m'llﬂml.ﬂ'l: :Inn::.lmm afe known A
scoondary clectrons, beam electrons as P

electrons and the bourking electrons as rdl::m
primancs. Esactly what ha depends on the
voltage of the relative 1o the cathode, 11
the volmge i very low, most clectrons bounce of
land. Above s cermin voltage, known ws the firsr

fecondary

crostover, there arc  mife cloctrons
leavirsg the substance than there arc  phumarc
eleciroms  landing, the current feverses. )

is the effect encountered in the old screen-grid
valvey, il réversing current ©o negalive
resistance and henwee oscillation.

The ratio of sccondary o primary electroms,
known b the secisudary Smiziiom rato, nses 0 8

falls slowly as the wolis
stanoe and cathode Ilﬁhhftﬂd#d hm'm m

n at & very much higher voltage o
e crogsoves”. Note that a  secondary
cmisson ratio of one means that = many cléctrons
are leaving the substance as are bombarding it
The araph of mldm; conssan  ratlo  sgainst
voltage 15 shown in F . Usially the first cross-
ower b in the region of 10-60 volis, and the second
at 3-6kV. ATY CISSKN  MEXINm  ralo
ranges from 1, 2 for most substances to 10 and
over for certzin  photosensilive  cosmpaundd.

Up 1o now we have assumod that the substance
being bombatded by the electron beam and emiti-
ing secondary clocirom s a  meml,
which we could artach a lead and messiure arents
and wolages, Things become rather more

s o e et of en ne
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annot be omirodled from
due 1o ltrhtj harging cffec of lhtlltlrcm::.
Formna: t is v reason logically what
the effects 'wﬂl be and to construct mﬁm
o prove the soundness of otherwise of the logic

CHARGING OF A DIELECTRIC

BY A BEAM

a piece of diclectric (Insulating)
natenial m un electron tube, with an electroa
" pun | it, and an electrode, the collecror, at the
e (see Fig. 6). We can vary the valtage beiween

and will vary

|_|| oF | T

the
':. T r
therefore carry itn charge with

'
gauve charge o appesr on the dicleemric, from
which it cannot I:-rrlt:lwmd

arge pumber of eheccrons have landed, the
IC A0 Ures i pcgauve charge 1o

A : charging curve of the

: in Fig. 7. The final tial

by electrone, w the

dilfcrence  between ‘the collector and the

- below the first crossover it therefore
lightly negative w cathode. When the electrons
b a:rrnqulhtdiﬂumi: {they do not, of

wop flowing ﬂﬂcﬂhﬂ}; the 'collector s
B posstrve  voltage, the electron siream is
' the first crossover, things are quite

i Usuing the same equipment as m Fig. 6,
we mmagine the collector now at 1 woltage, relative

-5 e |
. '- = mmmg-—-_h

Fig. 7 The ohavpiog cu'ie of Bie diskectric
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Frg B Ui the "™ cooacitors. C. ove can deilberaraly srage
& Sered peotons 50 DAL [OF Sobe ay D wied again
F

o cathode, greater than that of the first crossaver.
We shall also imagme that the secondary emission
gatwy ™ 2, which means that for every clectron

ing, two leave the surface, If an clectron land-
ing arges  the dicloctne negarively, electrons
leaving must charge it positively; and if thcre are
mare elactrons leaving than there are landing the
valtage on the surface of the dieleciric must be
mereasimg positively. There must be some limut
1 thit process, this 5 sct by the voltage on
the collector. IM the collector were not there, any
clectrona would be forced 1o retum 10 the
didlecine. When the collector is 21 2 woltage
excceding the firm crossover, it will ocollect all
the seoondary electrons cnusted from the dielectric
0 lomg as the diclecirke volmage is less than the
n-lcn? on the collector. Whenever the voltage on
the dielectric bevomes greater than thar on the
collector, all the electrons must refurn to the
diclectric, as il is now the most positive point
the' syilem. Umnder these conditions, then, rthe
potcarial of rthe disléctric must be that of the
collector electrode,

WRITING A PICTURE

Figure § shows a complete storage rube. The
flood section ia as before, and snother section,
knoran as the “wnting gun™ has been added. This
i3 3 conventional electron pun, focused amd deflec-
ted magnetically or electrosiatically. The wol
between the of the writing gun and the
collacior mesh is several kilowolts, sufficient o
set the operating pomt between the crossovers,
The sction of the wri beam b o charge the
dielectric itive towards the poteotnl of the
collectar, Towurds, but not right up o this
potential, for the food beam s also being aimed
at the dielectric, and o the diclectric becomes
positive o the flood beam cathoade the Bood beam
clectrons land to keep the diclecinc s cathode
potentnl. We must therelore avoid overdriving rthe
winung beam, and aim at 8 condidon where the
dielecttic waltage viries betwesn wt—uﬂﬁhﬁn oo
flood  electoons  arc ing through, thownd -
cathode posentlal, nﬂ-‘: ol the food besm i
pateing through, The flood beam b working

contmuocusly; the wrid beam only wiwn a
picvire & 10 he sored, e wrling besm scans
the diclecmic, which sarms a2

cut-off potentinl, and chomees it
to waltages between cut-off und

thode (thitr mighr be
betwern—2V and OV swoording
’ to the grid modulaton {vidco,

I

o
A i on the writing
gon. 1 Tﬁ#‘m@sm is awitched
of, and pullrt:m- miﬂ_
vial m #I )
the dielectnic  voliages on e

-




fAosd-Team. Tf oothing happened o0 wipe off
the charpe m the dielectric, we ocould view the
nicture on the screen indelinitely; we must have
some meany of erasing, however, 1o make the tube
useful, and, @y it happens, thete B 2 means by
which the charge an the dicleciric {ades away
maturally.

ERASURE AND STORAGE TIME

The means by which n picture can be delibers
ately crased fn one of the most ingeniowns
features of the wbe. Figure 9 ghows the wave-
form at the owiput of a simple C-R circuit when
R sguire wavelorm woliage i lEF]iul m the Inpur,
and when the charging time the capacitor is
small compared with the dursuon of the voltege.
Thiz s an clecrrical analogy of one al the oo
clermments, where one plute of the capacitor is the
storage mesh, and the resitor and the other
plite of the capacitor wre formed by the electan
beam. Imegine the swrage (ube ting. a volt-
age in the Jorm of the square s of Fig. 9 i
applied 10 the storage mesh. The woltage on the
besm side of the diclectrc must rise by the same
amount momenmirily, bur i then dil:h::pﬂdn:g
the flownd beam o reach the potential of the A
beam cathode. When the voltige swmiy  down

in. the powential on the beam mide of the

whectric musl follow, and this time there is no
heam 1o discharge the diclectnic, simoe the surfnce
= mow below cathnde potential as fac as the food
beam s comcerned, and no electrons can land on
the dickectric.  This scuon, illustrated m Fig 10,

Flg, It Apphng & g wase form jo by
e mipiscier fo 4 whianm pofe st B ardis ey
PRI el v e A,

e

hat hrought the dielectric to a uniform porential,
which means that any previous information hin
been erased, and the tube s ready for furnther
writing. Tt should be noted that the amount by
which the entizl of the dislectrie s below Hat
of the cathnde i abour the amplitode
of the erming square wive The eraking process
s onmpleted m obout 8 tenth of a sccond.
Under perfecr conditions, the diclecic would
retan it negative potential indefinitely, a the
tube could b:mh:-tgl '.h.: I:!I:I.'IL'_ _rnd;’-, Tliliinﬁ: a
writing operathon. imiting factor is not, as
T thooght, leikage in the dislectric, b
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ion landing charges the dielectric positively again.
Hence, if ﬂu tube is erssed as described, and left,
the screen, blank wlier erasing,  will gradually
brighten up as the ul of the diclectric in-
cremses  towards the flood cathode . The
happen to 8 stored trace; Ioks
trace s oot by dimming of
by brightening of the surrpond-
of the ure, the mnet eyl

spared
trece  but

on the shell, stll stormg = picture
i again by plugging in the tubc
switching on. The third method & @ pulue
storage mesh with small amplivude, short duration
valisge pulses. We have already said that ¢ appl-
cation of a positive volage 1o the siorage mesh
causes eleciron landing. If the pulses sre are
30 that the clectron landing s nppmlhnl_leIp at
:Ihc unﬁ rate @ the on lu'rél;ﬁd: mdmnn.‘gen!-l
eRree oompensation i viewing
times may be cxtended up 1o scveral hours

A main of woluage ses an the storege mesh
can alio be wsed 10 obtain a variable persistence.
i the woltage o dunuon or frequency af the
pulses s increased hnlw :h:mﬂtm . which
compensation for wm landing takes place, erazing
will take place, and the rate of the erasmg will be
proportind]l o these three wariables. In  this
way, the perusttmer of the tube can be closely
controlled o any of a wide range of values, and
the form of the persistence, the shape of the

L]

raph of brilisnce sgamst Ume can also be
Elﬂr:‘nﬂ.]ud 0 WM EXICDT choice of the

of the volisge pulses a Compared with
old 'ranng—gcnmﬂm cat ray tohe, the sior-
age ube has o formidable of sdvantages.

The screen brillmnee i very much higher, and
thiz kigh brilliance §s ndt obiained by Incicesing
the eht applicd o the be. Since the fond
beam s Do . the sreen v continoally
bombarded by electrons in the pars wiwre a
trace is showimg; this ¢ontinual bombardment, :;
opposed to the wery immerminent operstion
the comventional tube, is the reason for the h
brifliance, high emough to cnable the trace o
seen in daylight, even n_:ill:ih:. uﬁ:ﬂm" the
long-persistence c.rt oow vi in

only. The continuoum operation of the Hood beam
i responsible for anot sdvantage, longer life



Servicing

TELEVISION
Rfceivers

| No. 134 - MURPHY V470, V480, V49D,
| V60O and associated models - continved

r

ﬂ. No signals

4f With po sound or vislon, check V1 (30L1%)
and V2 (30C1). If necessary <heck V3 [6F23)
" Also it in worthwhile checlung the volages
all three valves, This aswumes a raster is present
and b controllable, and alse that the acrial 1s
effective. If the 30C1 and the 30LIS have been
accidenmally tronsposed, check R302 (100G}  hias
peristor of the 30L15, and the hurt feed resmiors
¥ pecesiary.

No picture, no raster

The first thing one should do i check i the
whistle is there. If it & check visually if
c.hit, diode I:L*Zﬁil lghts up, and il ir I
e chock the diode for eha If there v no
|. bt on the diede, check the 30Fd and the UL9L
k CR2 il necessary. If the line whistle is
or absent until the wp cap of the Ul¥l
48 removed—when the ehr parually retums—it
g pretry certain that CR2 (0°23uF) ia shoried, In
‘some cases, tome sort of picture may be resalved
whent the 1op cap aof the ULVl i removed
 Capacitor 82 will be the culprit anyway. “U'he
pormal boost line voltage fs 8213 volis, This figure
S docs oot indicate any other line stamcdard |

7F,, 2

i

by L. Lewry-Johns

No picture

I the sound i in order and the mster iy oon-
gollabie, but on the bright side, check the de-
coupling capaciver 21 (0r001ak°) hooked 1o pin B
of V4 (6F23) by brudging it with a known good
capacitor, Increase C19 ta 1,800pF il necessary.
Shauld the mster be darker than normul, check
V6 (IFL]D) and it associmted componenm.  With
g brighter than normal raster, but one that has
dark bands, check V5 (6D2) for a heatcr-cathode
shart. If the picture ls present, but by shaded by
the rasrer, check Vo (30FL1) similarly.

Line hold

If the line hold control is ar the end of i
mavel, check VI1Z (6/300L2) and R114 (680K,
Alter R113 1o 68kfl and H1I7 o 47kl il V12
and R114 arc in onder,

Lack of height

With an cven loms af the 1op and the bottom
of the picrure, check RS83 (1B0kfl}. For bottom
COMPression, l..'i'LE'l.'-k- V11 (30P12) and C71 (100aF).
Bottom compression with [old-up, check V11, ChE
(05 and C72 (0-1uF) — the capacitors for
leakage, It m wise 10 check the sctungy of R96
and K107 in any case.

[ 5]
-
-

e
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:

Fap & Sync amantator s el frmehere



PRACTICAL TELEVISION

EEEs et LT TN ]

T i Pt i

e LY P on et

Fig, 5 Ling ercaferes. sutpwl amd g8 piromifry

Lack of width

A good first test in o check the ht waltage.
Tt sthould be 200V or thereabouts, 11 it in not, re-
place lhe rectifier if necessary—iype HTID or &
silicon diode of wuitable matmg. If the ht is
normal, check the 30P4 sl the screen grid
resisiors R119 and R121 (both 1-5kD,

Another problemi s thar the 30P4 overheam
When it docs, check the resistors R1L9 and R12Z1,
G (0-01xF) and V12 (6/300L2).

Sound troubles

Ahsent sound with a normal pliture leads voo
o check V9 and in associaed voltage supplies,
If a good hum f» svailable when pin 2 i touched,
check V& (6F23) and it supplies, e, Should the
sound scem harsh, chni:r 76 1o 150kIl and ware
a 330pF from the grid (pin 8) to chissis. For

Field hold

Check V10 [6/30L2) and R332 (1-5MID M the
ficdd hold conind is at the end of fin travel. IF
the hold s wesk, check Vé and associated com-
ponents, particolarly those o pins 1, 2, 3 end 9.

No sound or vision

If the valves continue w light up, but there
are no other signs of hife, check FQ (S00mA) 1he
hi. fuse. Also check the ac. path along RI1Z7,
128 and 129 &w sectiond. I the valves do
ot Iifh( up, © d pcctoma RIAL 134
133, 134, 135 and 137. check the hesiler
chain through 10 the c.rt  If there are no signs
ffmlljfe on the dropper, check the mains fuse F

distorted sound, ¢ R73, (58 and V9, Adjustments
- = Apart from the wsual adjost-
EE’ ments, it s e well 10 know tha
Eftey . o centre the pcture one must
'iﬁ" ! ! rotale the ring magnets behind 1he
7y aaee 1| | deflection coils on the neck of the
| .: B tl.tl.'he,llw'["tlt im schicved 't:; releasing
ol ba | the hexagon screws and mserting
Vi bt v a lomg PE. screwdriver into one
' of the holes on the leli-hand side
| sy . of the tilt ring, and rotaimz the

ring 1o straighten the picnire. Once

this hat been dane o i3 sdvisable
io tighten the screws, They can
be casily overlookad

r

Cabinat or chassis removai

Modals V70, VFOWA  anid
Vi Lav the receiver fpoe down.,
remove the mams connector. and
the 1wo screws from the cabiner,
and Wit off the cabloct, To obtan

the bromt of Uw
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ity koop the receiver on in face, disconmect
gh.:.ludmdhmmml‘mmi:mbc

dﬂhurmnﬁxmgrhtthjuhnh
bers w0 the fromt sopport arms and  Lft

clear,

.Hﬂd' V480: Proceed a: abowe, bir the chussis
B held by wo wing nuts at the sides which must
% loosened belore the chassis can be lifred clear,
. Moddd V#90: Remove the trim from the front
m:-hinqmd-umd the recciver face down-
wa nm[tﬂuf;:mfaﬂ;lhﬂﬁ_uu than
T e wepehi &5 Dot put
gpon the ouler edges of the cabinet (or muask),
‘Remove the two screws fram the back of the
cabinet and ecase off the cabipet shell Loosen the
w0 wing nuts (0 gun access 10 the front of the

ube removal

PRACTICAL TELEVISION

recerver on i face and remowe the
fixing the moulded frame to
arnu. Ease the rubber mask away from the mibe
md bit off the chasds from the mask and frame.
:.i.n-n-:m the ruur:hmkkl:eudth:mnnfﬂw
Ti slacken MNMpIng rIng Crews
mﬁlt&c:.l.
Model V430 and Ve9i: Remowe the ehr. and
basc connectors from the tube, remove the safety

ln-d e e tIuI the front of the luhe e hnlfanth
mch fram the safety screen,

When the chassm i3 in the cabiner, the mube
fron: can be centralised by means of the two mush-
room shaped adjustable supports ar the botiom
of the cabimer  Adjusting screws are  located
bencath the cabinet just behind the front feer,
and they should be turned 1o ralse or lower each

Model V470, V{70WA end V300: Lay the side of the tube as required.
illoacapes, | this Is of Lide
STORAGE TUBES ottt aiRape i Mgl o

—cantnmued from page 364

hor; due, it seems,
o m‘Iu_;:utlem operation,

long-periimtence mmhm

i free 10 use any
the action of storage do= not
phor.

- -' monitors at Londom Airport
Th dlbl-lvantl:c of the somge fube is
mmlmmm This is due to the

: thrmtmmemmmtm,
-:ﬁnd.l.mnnul,hm.unm In some cuses

I

telovision impossible om @ small screen, and s
3 serious obatack: m the use of the rube with
very high-definition radar. Since the resoluotion
per iech of screen is fizad by the twbe design, the
answer o the problem of having more lines fiotal)
5 0 increase the screen size, which would also
satisfy the radar roquirements  Unformunsely,
the cost of prewent storage tibes  morenoy
m:.rlus‘ with the squarc of the screen

this rato scema fived while the pu-lun
rather primitive manufaciuring methods are osed.
There seems DO reasom, given greater demand,
for storage tubes 1o coar :mmhljr mare than
wber for colour TV to w

Sumnma the Direct-View Storage Tube it
& device ll.'i:m usefulness has not been sufficiently
appreciared 1o dare. ﬂnmrie: Bs i Opcration may

be, it &8 simple compa o any other ilale
method of extended durntmm display, even
M owrment oo, It B coonomuc In pzim.tnr

faul, thar of low resolution compared to cathode
ray tobes of similar comstniction, r,-: be over-
m, il = fixed number of lines of resslition

b5 desired, by incresding the size of the scrocn.
The increme n cost winch this would enmil would
be neghpble il more advanced production methods
were used. [ |

!

| TELEVISION EASI-BINDER

1 The Practical Telavision Easi-binder holds 12
Piesse state voluma number required or
'lelkm will be sent. Tha prica is 125 6d,

ive of postage.
'l:l‘ll-li' your binder from: Binding Departmant,

i Newnas Ltd,, Tower House. Southamp-
mmmwm.

TELEVISION INDEX

Tha index to Volume 16 of Practical
Telavizion will shorlly be evaileble from
tha Post Sales Department, Geomge
Newnes Lid., Tower Housa. South-
ampton Street, London W.C.2Z

The price = 1/8 nclusive of postage,
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By 5. GEORGE

DONSTRAST contral In the early commercial
designd was achiewsd hy connecting a variable
!rl:!w-val“ia: mmﬂur in th-:h?llgdtﬂiimd of an LS.
ier valve, reverse bias e pressos
;nIg so that the full vollage is geudr-pef ACTOSA
the low-value cathode resistor and allowing only
o froction of it 0 reach the comtrod grid. To
further increase the rmge of contrast conteal an
addiional local /distance switch was incorpormted
tn some scts, This took the form of a consmant
i&n'mu.hnu aMcnunor or & pre-determined Incrense
bBiis,

Designers soon realised that with widely varying
reception cooditions and the Inpreduction of com-
mercial  elevision, that some foarm of sutemanic
coptrast control addivional o the manual sctung
was pecessary s o compensate for signal fading in
reception areas ouiside the muin service are;
give some degree of Band 1/1I1 balance; and m
prevent overloading pnd oross-modalation in aress
of high signal strength.

After trying many “pated™ sutomatic contrast or
gain control systems, they were dropped becau .
of thelr mmp]:mJl:: and replaced by the now vory
familiar “mesn Jevel™ systemy in which the a.gc
bhiss {s tapped from the prid of the sync separator
walve or prodioced by a apecial diode or diodes s
in many Bush/Mumhy models.

ity im0

Fig, T febave): Typival dval sternand & p.o oo,

fip 2 fw Jmﬂl n:mll roniral aysiem i in e

% .1-:-.-:-.. rf-.;.'-.-;.r._,. ..-:-a-;.-r e - «.q.f"‘"" a

Pt, 2: AUTDMATIC CONTRAST CONTROL SYSTEMS

In this beiel outline the suthor endoavours to
oonver some of the major extensions, '-'ilriulim*» vl
refinements that have been introduced i “menn
level™ AYslemys [ improve conirast conirol and give
it an wide a range a3 posble.

Of course ag.c is much more difficult o apply
ton television receiver than o o comventional valve
radio receiver for four remsons. Fibsdy, due 1o the
]||_I1ur slgnal freguencies  invalved, valve mpuor

and impedance changes are more marked
m: s auitable precautions are taken, only small
viriations in valve lmp‘rmu':nn cann be tolerated
without considerub I'I'III--TIIﬂmﬁ To offwet this
mpul characteristic d‘hﬂﬂﬂ with warving bias, 11
B now almost universal practice 1o include an
unbypissed low value resiwtor (of between 22-331)
in series with the cathode lead 1 the conrrolled
valve. This introduces a degree of umnwanied
negstive feedback, but s the lesser of two evils,
while the slight bias developed ooresa it prevents
the valve passing grid correnmt when the conatrast
eontial s set W Ml seasitivity and the a.gc. mll
voltige bovomes pisilive. v

Secondly. 1o maintain a good signal /moise ratio,

bias shoubd not ke incremed 1o the rf. amplifier

until signal stren necessibates and then omly
ai the it le canaigent with (readom Iroim
CIOES- ulation. In practice this is scoomplished

by feeding the rl. stage from a pre-detcrmuned
tapping on the a.gc. rail and often “delaved™ by

1 ! tve

— b came e
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| minlarure diode or by utilising the G3 suppresser
i of the sync scparior pentode.
_.ﬂit---- mmv:ry the negative apc voltge
erved [rom svnc scpanator ar specinl ag.e.
iodes, it B cus 0 “back it of" with a
mall positive wvoltage tapped from the contrast
T u !
ontral,  Obviously precautions mus: be takén w
‘,;.,-r“ that the &£, ratl never ruma mailerially
positive due 1o a circuit defect or when changing
mnels, This is accomplished by conmecting
mirdature diode across the agc il and chassis
86 that it conducls and “shorm oume™ positive
lting Narurally, it can never be n peclect shart-
SFCUIT Ao

if the contrust sccting in 100 high, hust
discermble positive voliage is devels T
his clamp diode, bur due 0 the controlled valves
Bving o slight stnding bias it falls 10 make their
8 posstive with respect to cathode,
| Fmally, fading and signal strength varistions
N occur on the sound und vision frequencies of
mch individual chunnel, so that separate sound
g vision age. systems are pecded.  Sound
BICIHT p.g.c. systems mre sumilar to those usesd in
tar rudio  receivers; the hiay wvoltage is
mpped from the am. detector. Or the
s (f.m. m |, .c.h hi:l: ifngnh';: remnrvedd
Ut may Yy alter working
haracteristics of the sound if. amplifier valve,
A typial example of a modern dml-standnrd
L. s¥vstem i shown in Fig, 1. This ey
before bein

o AEC vOltage by d:llrad
ipited to the rf. amplificr; unrdl it value exce
e poxitive bias given 1o the D1 diode by the
DOraALt control mﬁ whereupon it cettes con-
cting and has no effect on the nz;-lhr: wilu%c.
ihe negative voluige derived from the grid of 1
436 line output pentode has more effect on the
i than on the delayed age. mil and ensures
ar there is an adexuate pegutive valtage 10 reduce
i as much as desiced In areas of high slgnal
irengh and also to prevent “lock-ouwt™ on very
trong signals on 615, or when the pictore content
§ muialy black, which causes a momentiry reduc-
08 in the "mean level” volmge developed by the
M separator. This short term reduction in bigs
M 625 transmisslons can then further Increase
eCeiver gain, intenufy the cffect and cause the
yoc separator lo “block™ with stiendunt lows of
pxchronusing action. It is for thin reason that
o8t dual-standurd contrast contrel circuit, mot
ng the ncgative voltage from the line putpur
ptede grid, incorporate un "overload diode® con-
jeted from the 625 wvislon detsctar w the age.
il and which conducts when the mean level of
be rectified signal exceeds the agc. bias voltage
and nugments L
 On 305 the “overiad diode” s cut out, since
modulation incremses both the brightness
d the voltage developed. However,

=

- N [ LE

diode & reploced b tod
mduuﬂ::.:ﬂppud tng:t!-d:j“nf:
vitlve,

%'m nrating an

own in Fig. 2: this is taken

Mhuﬂuﬂlﬁmlﬂm.
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AT bios to TFAS
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E'?H.F

Fg. & Fully sufomatic confresr ronted rystem wied Jo many
Philyrs recaivees, Nole e puer of 5 Sl sanaitive oall

:gnir:l[ is dependent on the strength of the scrial
s,

Light Sensitive Cells

A few manufacturers oee light-sensitive cells in
the contrest control circuits o automatically com-
pensete  for wariations in ambiest lighting. A
characteristic of these dewvices 8 thoat their resist-
ance decremses with light level. They axually
connccted to the contrast contrel so that when
room lighting incoeuses the effective wliage taken
from & polcotomeler increases o further offser
the negative a.g.c. voltage. An application of such a
light-sensitive cell, &5 uwd in many Philips
receivers, 48 shown In Fig. 3, MNote that the pon-
trast control i not shuniad ecross the bt il
and chossis [to supply 8 varidble positive voltage
o “back off”" the negative ag.c. bias), but in con-
junction with a series fined resistor  (0.1MEL
functions ms the grid leak of the BCLED pentode
aznr: separatar. us, the contrmst contmal scrs
the “mean level” voltage developed by the pentodes
grid action.

‘The light-sensitive ol is paralleled scross the
slider ourput of this potnuometer via a series
hmiting resistor sa r when room Ighu§
Increases ar decreases the intemal resistance
the cell chunges the level of rhe age. voliage,
This bias is then fed m the EF8% if. amplifcr
and at a reduced level o the POCSY rf. amplifier.
Further, by using the G3 suppressor grid of the
iyne separator as a diode, the rf. amplificr feed is
delayed until biay reaches a preser level and thus
ensures that any valve-generated noise is swamped
by the signal.

In the past these light-sensitive cells hive also
been used to vary the pre-set brilliance Jevel of
the ¢t with changes in room gﬁhﬂng bur have
tended 1o full out of (avour w
denigan.
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CONDITIONS

ff oo there should Have been a2 marked

=,

improvement  in  conditions, but  neither
Sporadic E or Tropospheric propagstion has
2 yei shown any significant impeovement. In fact,
Spocadic E asctivity has shown a furntber docline
pnparism o with Iast
Tropoapherics ase sl [ar from sstsdscwory,
largely doe o the high winds that have been
mh:l 1 througphou: the grester part of thar
periul.

Al | com sary = that, by all lsws of xverage,
things just must get botter soon! Bue jost o add
a little more to the general atmosphere of gloom,
[ fecl that I mumt sdd some prediction on SI'E
activity 10 be eapecred in the conung seaion,

Lonking back over the past three years, it would
stom that there has been n.lrrngm-_u_hrr decline in
the duration and sivenzih of the Sprivg/Sommer
openmgs. Last yoor the scipon  began late and
finished carly and o che widely held theory that
SPE activity  tesls w0 diminish ss  san-spot
maximum approsches, thin vear may perhaps hardly
b 3 "hiomper™ one.

There sre, however, two happrer prospects. The
*“Trops™ should mor be affecied and posaible F2
laver signuly shoold more than compensate us for
i rodoction m the medium disnmee SPE/DX.
Throughoor the month there have been the wsunl
short burts aof SPE activity, bur nothing of oot
and thére wma 3 burmt of Tropaaphenc activity
aft the 4th and 5th March,

-

NEWS

(1% Some mformation -ATT-Imi by Carpoal D
Maden of Cyproa that will forther help in the
plentification of 1he Crsch trapamiiiess operulig
on channel Rt ‘Thefe arc two Ceoech TV servico,
one i the Ceoch lengoige, and the ather in Slowlk.
On B2 the Slowak language service s carried by
the Beatlslava transmitter only, whiht the Crech
pcrvice s via the Ceskd Budovice R2 smation (apart
from spproximatcly one hour daily when both
wations relay the (Crech sérvice from Prague)
Thestfore the two programmes are different, so o
H"ﬂlt‘Tm on R2 that s differemt from
that on the BRI channel, it is Bratislova, buat i the
CORT AT i ‘wame as on RI, the station 15
¥ i Budowie. dlibough there is
lh:u‘ﬂntlﬂml with it one hour

of the Croch language scrvice, A

L3

A MONTHLY FEATURE
FOR DX ENTHUSIASTE

by Charles Rafarel

check on whether the services wily for more than
onc bour would revesl chia

(2) Since Lille-Bouvigny UHF Ch. 21 mowed o
this cheonel there has bern a noticceble reduction
i ugnal srengrh until recently, and this has been
attribizted to pousible ude of the original aerial on
the pew [requency. Owver the past fow wecks we
have noted a significant improvement in reception,
and this sis that the acrwl mrmavy have now
been modi far Ch. 21. We woulkd welcome
COMIMENTE,

PROPAGATION

F2 laver propagation peedictions foc 1967
amward,

The sun-apot maximum numbera for the peried
195%- 190 were from 100-120 at the beginning
and ond with a1 maximom of approxmmately 200 at
R et robtin € s ol

maximum for COTING  SCRs0N
I not neardy as h as this {ﬂ BO-1001) bus
predictians are ot irm figures, on the 11-year
cycle basis, insuficiont ume has cla since the
Bezinnings of vhi, radio o be e o give a
precne awerall picture. 30 let um hape thal the
back-room hows have been a lintle ton modest in
rtheit predictioms. Tn any case, the increase in the
number of high power wunsmitters should improve
ollr chances.

We should, of course, already be finding rome
evidence of "the shape of thingsy o come™, and in
this mﬂc;ﬂ I woul Elllr'rna‘:"’?._l:i-:nng “:-lﬂ n?%ﬂrﬂ ;ﬂu.adu_w‘
reports rocepiion 3 ] 1 cRim,
and I would drew youor m:‘:["im. wa the rwo Turther
readery” reports notedd below. Tt may well be that
we are already cnienng the new F2 season.

READERS’ REPORTS

(1) A. Papachiychion of Cypros firet reported
recepuion on Ch. F4 of weaik Englich sund (BBC
Spore Commentary) with Iﬁ indecipherable
pictures on 3/2(67, this was followed by a ik
m an unknown langumge.

Further te:r}m on 4267 was better, and the
sution definitely appears 1o be of HFﬁjnn origin,
possicly Aba or | {Risdw Kaduna + both on
4 in Fastern Nigeria, or from [hadin E4 in
Westemn Nigeria, A very fine effort indeed |
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pod opening of more than three hours, when his
ghildren enjoped the R.A L Children's Hour,

t2) R. Bunney reports reception on 5/3/87 of
W diutorted but andible sound signal LF, of
Lh. Bl re. 40Mc/s spproximarely ap 18,50 GMT
the annoumncement: ““This b atation K1 1508
lando Florida™, " :
% appeuTy o a commercial pomnt-to-point
Ielephone circult, bur what i really Interesting is

PRACTICAL TELEVISION

DATA PANEL 21 U.5.A, ]

LLLLE L L L ER R RN SN g T[] I F T
vod was Imly Cho JTA on 4/3/67, &

in

Tes! Card:

in line with the notag
lngt manth, hara I8 ono
ol tha moare axalio
Test Cards for rafer-
ence purposas, I and
whan F2 propagation
opans for trans-
atlantic recaplion. 11
fhows opa of tha
Amarican  "bulls-gya’
cards widely used in
the U.S.A,

Chanmels:

American “A"  oghan-
neds, &25 lines BO
fielda/second. Nega-
live mod, Ch. A2 —
viaion 52; 26 Mc/s
Ch. A3 — yislon 61;
26Mc/s,

B L L L LT T T TN N T Ay, L] LU UL LR R L
the rransatlantic reception an 40Mc/s, a porient,
wr hope, of tanuatlantic TV belore long.

(3) D. Boniface of Ripon found that things
were not (oo bed for him after all in January and
February, He logged Tralv [A, Spain B3 and Fd,
Partugal E3, Switgerland E2 vin SPE. and the
Trops opened as well and be got ay (ar 2y Brocken,
Lawe Germany, on ES, for & new country. He also
hod a mystery, UHY Halland on Ch. 40, und we gre
looking inta this ane for him,

TOWARDS THE AUTOMATIC

—Cominumd from page 389
. Fauls in sutomatic contrust contral systems can
Whally be pliced in one of two  caicgories;
fparmodic variationd in .gum or uncoptrollible
CEnirast af masimum or minimom levels. The
t 15 probably the mwmt difficult 1o locate,
once it has been estoblished that it I ap.c.
pltage and not o varfations in valve giin, eic.,
e should first check the very high value resistors
that are extensively uved in ag.c cirouim
~ To help locate the faolt, it often pays 1o replace
1

& igc. volmape source with 8 small tape
tery o determine whether the spasmodic varia-
tomi are cuused by wvariations of (he developed
" ¥oltage or by intermittent or dry-jointed conpec-
tand in the feed restitors. Tt cannot be emphasised
b0 much that the receiver section itsclf must be
completely. cleared before amention i@ turned w

w.n.m lmea, y the surest way of clari-

; the siruation js 1o completely remove the
mmtlhmtaﬁmh the a.gc rail W chassis)
receiver from a room (ype serinl o

t overloading.
Uncontrollable contrame ia aften due 1o a break
the track ol !

625 LINES IN 405 CHANNELS

=—cantinuad from pape 354

and ‘estimated*; hall-bricks are wed an the sitel

In Fig. 5 the practical half-element point 5 at
(a} scans the same row of mixed clements, 1 1o 10,
exiccating  Msell berween them  sufficiently 1o
ohtain the required flac-top photo-clectric response
at (b)y which gives clear resolution aloag the traoed
lives, Blocks md whites sre well defined, and
greve ot G are clearly distinguished berwesn their
neighbours, black or white. The effecilve ncun
unit 15 shown berween X—M: s aren 3 273
clemental (element wide, only 2/3 23 high) allowing
3 o move [recly and define e

British 625

Despite the unbalanced scanning, our unigue
405-line systern can be easily improved 1o wanamir
623 Lioes from our presemt v.hi sistions and
:}'“hm the coomomical 3Mc/a video -q.-hun_n:h.
To perfect the soanning the sent line frequency
of 10,125 wouid be h:l.'t:l:l-ﬁ;‘:j' less than 300,
relesse the hidden lines for addition 1o our present
wital, clming them At Littie cost, the aurhaorities

make small . al existing transmitters
superior definition of 615 Lines.
I countrica waste bandwidth w&{;
C.C. standiand, Pritain coudd regamn
in telwvision, a5 will be explained n the
second past of this amicle

:

i



AVING had my KB SVI0FM television set
H:m five yeors, I decided that it was Lme &80

averhaol was carried oot The rwa PCLEZ
valves were repiaced, they had very Jow emistion
on the tmode section, the R20 (UUZ8) c.ht. rectibher
hud virmally ne emussion at all, and the POCCED
tumer walve had previously been replaced by a
POCE4 o get the set i this was low o0
and a was substwited. The PL36 line our-
put was dlso replaced.

These repleceroents improved the picture bril-
Jiance and the lock waa wery good BRC-1
(Chanmel 1) pletare was reasonable, but ITA
(Channel 9) was a horrible blur. Tr was decided
het #t was time that a decent scrml win pul up,
we had been existing on a picce of wme m the
oft which had boen uped g3 & lemMPoOrary messure
five vears ago. A Band I1I, 5 clemwent loft array
Wwas purc and a long time spent In the Joft
perting the best pesulis. A vecy bad ghost was

Trarsn bisr Trarsmibier

Tiire.
culations were perfarmed ms [follows.
With a 19in. screen the horizontal line length is

Some a

in the order of 15in. With 3 line krequency of
10:125kc/s, this gives a line time of approximately
53uS per inch. the ghost appears fin. afier
the picture then 1

metres
Iny of 1<3p8 the
disvance the delsyed wave has travelled must be
1:3 5 10 x 300 x 106=390 metres, This appeared
W pot tnllmrﬂtmlfttrﬂtwhmh is just behind
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disia from the reflecting object 1o the receiver,
It 15 known thet wire netting i used for ground
ia refieciors aped such bu: it appeans o be
jpensive, cspecially s dr s usvally sobd in 25w,

Something was wanted winch would moremc
ilu:ﬂlmnul properties of the srray and artenuate
_mﬂm.nnl coming in from the side or reair of
asrial.

L After somne deliberution, the kitchen cooking foll
#y remembered. This i 18in. wide and about 3L
it it was hung up from the rool belund the acril.
Some improvement wis notced, but nor sufficient
o be worth while. A new roll of foil 1571 x 18in.
h purchased and the widih wus mecreased by
lining two lengths with Sellotape, overlapping the
o piecea by lin, making o ol wihith of 33n.

PRACTICAL TELEVISION
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Thnﬂlﬁmdhmﬂrm&:mdwhhmm;

and drawing pina in a roughly parabolic shape.
The .u-rill wit then moved 1o got the boyt picture,
Mo ghosts were visible ar all.

The dismance from the folded dipole o the
centre of the s l4m. A femwework for
the foil may made from 10ww.g. galvaniwed
wire, which may be obtained from hardware shops
aor fencing contractors. Fig. 1 shows drawmgs of
the rchecior. The toml cost of the parabolic
reflecror will be in the region of 44 out of which
7ft. of foil will still be left lor kiwchen use.

This is pot intended as a rochnical arricle aa
the aothor is not an asrial or propugation exper?,
but more & o reoord of what has besn domc 1w

cradicaic ghosn.

Z2LETTERS
' TO THE
EDITOR

Tin Ecktor dows no! Mcasiaidy syres with sy of e Sginions
: axpretied by Ba CoNmagancents

S5E PLAY THE GAME

SRR, —T1 have recently seen letters [rom readers
= with requests for back-numbers of PRACTICAL
T Immc, printed m wour Lemers o the Editor
colurn alio have nearly 200 coples incloding
“I_ No. 1. and have written m mnl CIWJuIr=
eting copnes wt 2 nocninal Lage.
hlh: not received one reply. gnn mnlm:,
Wewing that they are getting a free adwvert, that
! st they could do is 0 one's
whether of not they accept the offer. 1
ger  how many oiher peikders bave
in this wey and how many of those requeit-
h&pm:mrhﬂmhrwhm;fw
s iy Hﬂnlimdlw&mmmmﬂ
_H"t 10 just Aick througk the 1?
1 should like 1o that ;I'lru:l VUL SeTies
Problems Solved"” well worth the 241 ajone,
A hanEmg vou very much for 1 amEtance with
ey —L5. W, Donr (Llangollen, Denbighshire),
I should like to tuhe Vs epportwomty ro ask all
Praders who do write end ask far informanion or
( nid-hbm ta gglﬂm Splay j:.:.m- 5.::"-%1’&“
roKn,  one oM, offer
meone and recovs nﬂrmhm:i; no reply—then
not g0 .fuﬂuy i i—Edilor,

PEDANTRY PAYS

number of decreasss wntil . .
Is my set y yete™” It's mot morth rrfu'm'r.

“Why note™ Al rl-:: valtes have been overror
“How did that happen?™ There i mo  muins
drapper Lift. “Have vou a replicement in stock?"™
Yes. “Fit another them™ There ic mo  poinr,
there ix ome in the ser. “You said there wain't
one left.™ I meoest & had all gone. "1 sec, the
mamy dropper or whatever you call it, & in the
set but it has all gone™ Ths's nght. "There »
!.n:-r'rlﬂI'nlu:l;g.r wrong with it then?™ No, &r's perfectly
I'ben why not mee it7™ Becausd ot Rau

M. "]‘ni:l me, do you pet mony faults Like this?™
a, uiwally they are mmch more difficuls—I"m
g a soak BT on @ frohes] oone ar the mioment.
L s And this mormne | had i diochores o
earth. “Hmmm." Yesterday | had I'irln'ji tank
it @ nrrver. I wll vou what—throw 4 wet
away and I'll rent a new one!“—W. M. Frases
(Mielion Mowbray, Lelosstershire).

HEARD OF A RTI4?

HIR,—J bought; in a sale, an M. Eleoric Lid
17in. TV, model RTI4. Upon removing the
buck. | found that there were ne vilves in the set
1 wrote 10 the makers at 21 Sewton Plece, London
MWL for the valve types and where they should
g0 buk had the lemer remumed masied “gone
away’. The set chassls i3 similar to the Masteradio
TV receivers. The turret is however different,
By fisimg vabres msed in a2 Mastersdio maodel
TGTT I have obtained & saiter bul oo sound or
vishon, 1 would deem it a grest [avour ¥ any
rendens comld supply me with the list of the
sequemce of wvalves in this ser—], Munwaxing
{27 Rhiw Road, Colwyn Hay, Denbighshire).

SATISFIFD RFADER

bﬂl-—l wih to thank wyou for pubfshing my

Jetier wsking fos volumes of Radio and Tele-
umon Serviong (February isane). T wus  owver-
whelmed with offers from all over the Brthh
Isles and I hive mow obtained a complete set—
volumes 1w 16

1 have passed addresses to tesders who wrowe
t0 ssk for suarphes volumes. [t wi impossible 1o

reply to all, 30 thanking cverybody who has been
‘l-nrh".’lplul.—.‘.i. F. Bext (I;r:fhhu, Ni.



HIS amicle will deal with video distribution
mmpiificrs and an interesting foem of videa
swirching known as Special Ffects. Although
spocml  effects mnd  similar facilities mavy  seem
mther sdvanced for the smatcur iding his
first camera, the author believes that established
e feurs, _-:-sF:\tiaﬂg these imvolved in group
projects, will find this subject interesting. Beginners
who miend w0 work rowards 3 complete studio
srstem should find this aroce useful for future
reference, ewpecinlly s the symem can be built
D smmplc stages, and developed bit by inmo the
Complete  il,
Specinl cffocs, sometimes called Inlay, is the
method of combining two picture sources on the
icrenn ot the same dme.  The simpleat form of

IDEAS FOR.....
amateur "IN

M.D.BENEDICT.

Part X

Special Effect, and the most aften seen in pro-

u‘m‘nc:i.nh the Wipe. A line mowves scross the
screen displaving & peciure acing It with a
second picture as it moves. The line cun be serafpht
and smare at the top, bottom or cither side of the
sCreen, or it cen move diagonally. Tt can take the
form of a circle or 3 square usually centred on the
middle of the streen and moving our. All these
wipes can be simply achicved by awitching from
onc picrure w0 the seoond, clectronically, st an
exact point durmg csch line of ficld, the swiching
pant being controlled by a switching wavelorm
called a Marting waveform, by anology with the
film techmique. Fig. 59 show: the basic aywtem.
The methods of obumining the matting waves
form wary with the different types of Special
Eifect. For the omple wipe fhis signal is elecironi-
cally penerared,. but [or inlav proper @ camera
outpat s used. This camera views an illuminated
background with the shape of the reguired out-
Lne cur out of bisck paper and placed between
the background and the camera; a suitable
being shoneen in Fig. 80, Thus the out-
put of the camera b 3 wavelorm which corresponsds
0 the silboucnie; this is amplified and, in effect,
clipped m prodice a matting waveform which
operaies the ywitch <leanly. Any shape or move-
ment can be generased ;'r this means, lmited
anly by the operatos’s mngenuity, In preparing the
silhouetle, &8 camcrs vicwing a brightly lit object
eguinat 3 dark ba can used o gencrate

the maie for jts own output. The sharp odge

I-

Fig. 80 frmay deak wprog & ~fighd bow
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sllow the selecdon of the correct
switching point on  the canwra

e | ouipyl waveform. Low Jevel signals
Cl A crased by blemiahes im the tube,
shading, din on the hﬂkﬂmmiL

eic, would came spunous wwilch-
ing but this can be held below the
chppmg point by sudtable adiust-
Ve I merd of the lift and gain conmraol
switch — . Owverlay dtﬂiirul- very careful
.ﬂ:tt:n af clippmg [ 32

t ugumplum fgure uﬂm

wrlhpﬂt background  variapons
m CHURTE  SPUTIOUS The

i TR _- oucput of the sabilidng ifier
i ‘ s connected 10 the mamn Schmuh
wigger. which wwinches at  the

1 particalar  Jevel  seleciad]  and
operaics the video swiich. The

mput and outpur of the wvarious

H

N 61 Schimatic of e Batve Syainy dpaim circuits forming Inlay unils are
e g brought up on w0 8 25-way Painon
the dark back and the omline af sockez 38 in Fig. 63 Several plugs fit this socket

imshﬂ it abject v amplified and Chipped 1w and are wited up with the differen: milerconnec-
s the ¢ edge 1o operate the vidoo wwitch. thms soquired, so any combination of units can be
;-'-_- % such @ muic can be osed to switch 1he ot connected wmply by plugging in & particular
1 i of 3 person viewad agaim! a dark background plug. A small dagram of the wipe performed by

. another backyground, so that 2 person can be 2 pu.u.uh.r plug should be uw:r.gz on 1The cover

e 1o “walk on wr”, change size, and genefally  for reference.
ear in the most improbable or

j”
¥eT1 I ible situatoms (wee Fiy.
1 'I'.'al.tpn:tuuullp! “.lver]‘..]p Viceo A l l I I l |

RLAY

'5 ly cloctronikc generation of I]IJ A e '-I r

e mutting wavelarm s oblained iy B Lrl

o line or inlﬁld' mwiooth

forms  comb Mm Varnels

- and phases and  then m' Ll LI u Lr-

'-1!.‘-5"' at w partcoler Jowel 1o

soduce the matte waveloem. Vary- \

“the clipping point will move Wadies

'_ position of the change Iroem

i mFmﬁimnEEr {this hcn el

jown in Fig. 62), Changmyg |

hime of the sawiooth waveform m

il alter the direction of wipe.

M0 showa s the method of

#' ning & doouhl: wipe to and

i the centre of the screen, by m
W
Dbt of

g trumzuler wavelorms instead
; 'uwmh waveforms - Fiekd
"i'lfmrru are wimilarly osed to

;-. ﬁl:fd wipes.

n} : hh': 16 Fig. 63; the Specml b e e
i many STparatc  parts,

h with an input and an ourpur.

e Souching wivelorms wre Tagar /Oeessd
and outputs of which YeEne

ot
..::m.wm.,
=','!""-. .,1,-"" - B
1iét and galn controls 1 '

¥ "n

St el W e e W F‘,-" -

B N e |

I ————
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The connoctions are dewmiled in Fig. 64 along
with the disgram of the wipe performed. Thus for
8 lime wipe (ie werncal Lone moving across the
m:u,th:luwuu':mm“mnl’pﬂmhumn-
mcted 10 wasieble bise from the mam baas
potentiometer K (the lmrﬂr
meter wich as apecified for the | r arm ﬂaﬁrﬂ}.
The sawtooth plug bias is then ta the
mmSchn'nd:u}nuupntu\F which seneratea
matte wivef: the video switch. A fld wipe
15 sumilarly obtzined (Diagram I) and a combina-
von of these allows a diigonal wipe obained by
mﬂn‘tmg line swwiooth (A), fickd sewiooth (E) and
bias (K) 0 the trigger inpu: (V). However, for
8 wipe from the adjscent corner, the line sawiooth
is inveried in 3 phase splitter. Thim the connections

are (A) o (5) and inverted 1 (T w (E) (K)
and (V) a3 above. As mdicated n Fig. 64, ather
wipes arc possible, far example a square sdee (or

corner insert) s possible, Thi 15 obmmed by
tsmg two t triggers so thar the line and Beld
wipes are performed sepamtely and then combuaned,
The linc mnmhurhp:dh'j'mn:tl Fold
mwiooth by T 5 from the main I:r:lu
nlhnmeles al via two resistors of at Ic
Hlmmnnhuﬁrherwe:n:h:iln:mdﬂt
awimoth. In this ﬂ.I'!-E the comer of the wipe
moves  diaponally, bot desired, scparate bim
mh;i'ﬂmh:t mY Hﬂbuﬁpmmtmtu; are used
(e the sawtooth ore the trigeers so that
differential conwol of the line and fizld position
{vertical or horizonfal) is obtained.
Inﬂtnhrmmn~thccmmdhmhtl'=
Schenide triggess B fed 0 the mmin Schmide
wigger. Astable muli-vibrations are nommally
locked w0 Inc and ficld drives are msed 10 penerate
square waves af Llne of field e and st vanous
muliiples of this frequency. I at line freqoency,
for the square wave output, when
integraiad, becomes a risngular wave so thet the
wipe produoed i3 a ‘Bam Door® wipe. This & ns
detailed in both Figs, 62 and 64. Combining the
I.ﬂt:ndﬁ:himmu[nﬂ:hlmpchumu
:E from the oentre of rthe screen
hrhﬂﬂ using hé:l‘ldt triggers as with the comer
mscrt gives o Wipe, Le. 2 square mowing in or
nn:tBT[mm the centre of the u:r:rqn e
integrition of lmc and fbecld freguency
muhr wawforma a second time, a hyperbalic
; produced and when line and ficld
hyperbolic mm:[m are combined the resulr i
1 cincle ar an ‘iris” wipe moving in or out from the
conire of the picture. Combmations of this source
of wipes arc possible, 2.2 1 field barn daar plos the
line circle gives an elliptical wipe and manyother
such combnnations arc possi

UNUSUAL EFFECTS

B dhe molti-vibrations operamd 1
tmea the I.hu':l.ndjnr ﬂru:iiu:l:l nmli ‘:mul-:,-l:'

unusual form of wipe is obtamad. Examples of this
oet of wipc can be scen on the BAC
nl'ﬂ:nl"up" A barn door wipe in this

tine if the muli-
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Libe  Inbegrator St 5 | Dot trigery
o iy R
z
L/ imiocknd LAt Scherict trigger 2
u" 3 g ]
Fid  Thisgrator Prase sofrter
L Hig = ]
4
S | -
- S
Fied o=
=82 o
pricasang Saperier
EE‘“
Lire
h
; F.p.um
%n-un' ol - ﬁ% “am
anwis, the inguts
R : *M“'?.. e
% ﬁ:ﬂ:nw“ﬁ
T T ST
obtalmable a3 I Fi . Un the muld-
vibraors from the and for feld drives with
adjostment of the multi-vibrator freguency o be
ncariy similar ml.l.]:n;i:dlhe ficld rae

SQUARES AND GIHCLES

Hﬂlﬂ!ih of wipe can be
h?m the and field matting

mvd’m:uiulm o pEncIate a
dinmiond f-iqulu ar circle :u!l:]f' extIn  circuirs)
ot that the comer of the wipe
is is done by using the X and Y
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mand i3 conmolled by the maim
entimeter, s position by
snd Y poteniiomeler. To
the circle, wo mnrl:
Infezivtor circuits are needed;

peduires Two more hrl:l:midl

'
HEEr:
i

URE PROJECTS

.ﬁ future prmn;‘t will be 10 switch
selector plugs W
_ m.nuﬂ.u:t changeover from
e wipe to snother. Preliminary
mvostigations would ndicats that
dicde swiching, as in the vision
, B satiafsciory for switchung
the wavelorms, but where the
T hlam are npﬂiﬁd relay
wchin uired Praciise,
d involve the
rhe biss potenriometers and the
I wiggers. ['wo socketl arc
0 be mounted on the control panel
--* nm af the niEfCOmMDoCIoms
vithi El are made with the
Itdlm; control  willage
or thewe being supplbied from 3

the price and availability becomes
more favourable, These relavs are
almost sa amall as 8 Irensistoe, wse
wire connections wid opersie
‘wers high = 5 all of which
tmake them des] for wee in this
prpd om o,

SETTING UP

When sctung up thowe  cincuil
Wipes A ceriain amount of juggling
with the bias from the potentio-
meters will be 50 thaz the
wipe mﬂ' htmh‘ middle of the
ri I i poteatiometcs;
Ellth particularfy true for the
complex  wipee. A bin
pesistor motnted within the plug
from carth or —12 wvols o the
bias supply will correct for this,
Cthe value of the resistor bemng
stlected o give the correct amount
. bf extra biss.

« « « t0o be continvad

FRACTICAL TELEVISION ar
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Fig, B The vargud lvaet of alesinnie wipes
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LAWSON BRAND NEW CATHODE RAY TUBES

The rapidly increasing demand for a complete range of new tubes of the very
highest quality is now being met by the new Lawson "CENTURY 99"

range of television tubes.
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Lez=ons for the siudent, an-
thesiest end teachar covering
such sulbects as porsistence of
wision and scanning; the
cathode-ray tube and time-
base; imetlacing: the asnal; the
TV camara: scanning systems;
colour and stereosoopic tela-
vigion, etc. Comwersion of 405
1o 625 line pictures & coversd.
63 illustrstions. 128 pages.

3rd Edition. 8z 6d.
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MURPHY VZT0C
Mlease can you advise me of the correct
methed of removing the CRMI42 crt from
s bousing *—D. Jones (Neath, Glamorgua).
Unbox the receiver, remove locus assembly, Cr.L
connector and ion trap mognet. Discharge and
v £ A, connector, undlamp the ¢ bowl [Iwo
h-.:]t: ground front of ube) and withdraw Sl
N UTCl.

EXCD T

~ Wauld it be possible to replace the U2 eh.t.
pectilier with HE! L26% In addition, would =
apre type of BEA valve halder be requilred ?—
I, Main (Swansea, Glamorgan).

"t will be perfectly sarisfactory 1o replace the L2s
By means of firting 2 BRA vulve holder, and utilising
@ L'26, Ihere are special shrouded valve holders
inufactured w reduce the possibility of flnshover
It e ping, and ane of thiese shioiild be fireed.

QEC BT1252

There ng::m to be trouble in the line scan

ause after n short while the picture
‘widek ps off considerably, Heplacing the
PLSI effects only a temporary cure. The width
gontrol ls at maximum even with a new line
‘sotput valve, Replacing the U328 makes no
difference. There is alao same compression on
the lefi-hand side of the picture. t condi-
tons would be Ifkely 1o cmuse prenatore
fallure of PLEP=W. Corkish (Douglus, Isle
of Man),

Reduced horizonial scan should first lead o a
check of the ho, ling, Check that the maing ing
|8 correer for the domestic maios supply and o the
truuble persists, have the ht rectifier checked and

aced if necewmary. Perslitent line amplifier valve
bire conld be caused by o change In value of the
grid resistor (going low) or a change in the
Wspace mato of the line drive wuveform,
ulting fronu changes in companents between the
ilator wod amplilier contnad grid,

_.h.._..____

Your
Problems

Solved

WMl Wi v aluapd peaced 1o auisl rmadars wWith thal L TR TS
Sifficutian e reGrEt Sher W Are (rralid 10 FUpEdy LRI B puravichd
Judcroernnl o ornd el TEng
hErnalive deti o construstinin articden ol aoeear e
pages. WE CANNOT UNDEATAKE 10 ANSWER OLMRIES OVER
T TELEPHONE The cougan IFGm page BET st be adbimelied 0
plf Quivien. aod 3 stamped sod sdifadidd efemops R b arelmaed

pivpdns  egiisiEnl  We ool e

PYE CI17F

Owing to a reduced plcture slze, the b
metal rectilier and smoothing capacitors were
replaced. The set worked very well for about =
week or so, bul now the cuntrast conirel has
censed to function and the picture has &
wwatery” and negative effec.—R. Cox (Orplog-
fon, Keat).

e woubke could be wlmost snywhere in the
AuLDMAtc pleture control (4.p.c.) circuits, und il o,
will probably involve the use of an wscilloscope i
rellable reyt meter 1o trace, If w BY100 1ype silicon
rectifier hax been fitted, check that the h.t. line is ol
w0 high, An h.t in excess of 200V on this maslel cin
give rie Lo peculiar symplomm, particularly m the
ne omebase where widih decresscs alter & o=

langed run.

PAM 6005

The sound la very badly distorted
volume control is set ut normnl lstenin
In an nitempt to remedy this, | have twice re-
placed the PCL8E sound ouwtput valve, This
clears the distortion for about = manth, and
then it ﬂ-r.ldl.l-ﬂ‘.u; gets worie again.—A. Camp-
bell (Glasgow, 5.4),

The two most freguent causes of persistent sound
distortion on this recelver, ure leakage of capacitor
3% [47pF) and (56 (0 05aF]. We would advise
you 10 check these by TP AT TN

when the
lewvel.

EXKCO T344
This receiver has erition] Held lock and
leture Judder. Yalves 83002, JFL] aod

PLIS have been repluced—but without im-

provement. Inc ng contrast  locks the
pleture, but only st lis maslmum setting,
which results in an over-contrasted ploture,~

5, Creed (Birmingham H).
The mout Lkely cause of your trouble issm faulty
interince diode, which is mounted on the res ol the
inted circuit panel contining the JOFL1 &nd
P1.13 valves. Another frequent cuuse of woubie b
a defective blocking oscillator Lransfofnee,
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330 FRACTICAL
EKCO T18s
| have recently acquired a second-hand

version of this ru:.tlﬂr, 1 should be obliged w
know il it can be ndapicd at Jesst for local
reception of Televis }lﬂm{ihnnt 20 miles)
und possibhly BBC and UTV from Northern
Ireland.—M. Huggard (Greystones, Co.
™ i el for

wis dempnied Teception on any ana
ﬂdﬂ'ﬂmﬁs ’_Sl:h“::;i About ten ir'ﬁ? agey 11 conubed

adapted quite to recove

buz hmﬂfurpmu{tmtﬂﬂumwmﬁid
besitate W recommend i Conversion.

CRT REPLACEMENT

Will you please tell me i the AW4Y3-88 is
interchangeable with a CMEI706 #—FE. Whitc=

bouse (Birmingham 24).

The AW43-88 has o 63V heater, the CMEI715 a
12-6V. The latter alvo has » slightly shorier neck.
)‘?junimmmnﬂ: are very si ll.rmdlh.:-AWH—

could be fitted gnoring the difference of houter

replaced the (1
the 330k resistor in series with the Iiu-lnld
comtrol. 1 have also tricd m new line ourp
transformer. By paral the 330k {1 mhmr
with a 270k 1] the line hold locks with the contraol
in the cemire of its travel.—Y. Jarvis (Merthyr
Tydfil, Glamargan ).

We yuggost thst you note the cffcct of disconncct=-
ing the wision interference limiter conmrod. This
sometnmes causes line hold trouble,

BUSH TV2dC

This receiver hns & vn-r'“lrnl picture and
sound, | have changed the tuner valves but this
does mot bring about nay improvement I have
tried the same aerial em on my other
receiver (McMichael M and reccived exeel-
lent picture and sound.—]. Evans (Merioneth=
shire, Wales),

Th.::r:u:quimn number of things that could he
mﬁpﬂ; your receiver, but s a start, we s

ﬂn: acrial input socker, one of the 111
ould connect to the band 1 centre lag.
l:hﬂ.tl.htlil valves behind the tuner and voltage

w. check tuner resistors and contacts

rr— e——
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BUSH TVi3

This set suffers from constant field slip
roll; | have changed the valves around the
deck. These include PCLAY, FCCAZ and
bhut without improvement. Are there
componenis | could replace by substinmtion
around the syne separatlor circuit 7=—G. Kead
[Bkn'r!ln-. Dublin).

suspect companents are the interlace diode

£

aE

'I.’wl.'ul:h:mh:rpm?nli.h: and sssociaie
wors, particulardy the 33M4L check the
ﬂ-[ﬂlpl-mdﬂ-lml-ﬂplmm
K-B LFT50
The fault on this set is the of two
half-sections of the picture In The
pleture can be made Lo roll npeﬂtinllhn

vertical hold comtrol but Jocks near the mid
position of the ceatral. The G@SN7 has been
replaced and the many associated

BUSH TV135U

The raster on this receiver has pin-cushion
hl dﬂ“]rwtil'fﬂ:lhlhhlt
i i oot
Th“m the line coils in any way 1o
correct this?

When facing the lront of the receiver the
lefi-hand magnet & north at the and the
right-hend magnet s south at Lop.—

H. Palmer {Hounalow, Middlesex).

It s difficult to bend the deflectuon coils unless it
can be séen where they sre ar present disrorred,; in
whith cate o degree of straightening mmy be
aticmpied. The cormroction megnets are st present
propecly presented. We suggest us o last resort,
remowe them.,

x|

K-B Wv2o

There are alternate light and dark stripes
down the lefi-hand wide of the picture: is chis
“ringing™? This s mare
than pictu
Jefi-hand raster cdge altho
by controls. 1 huve changed
C125 booster reservoir acitor.

On removing the Trom
preamp to the wh.i, scrinl socket on the sct, the
centre spignt of the st aocket anapped off. This
uﬂﬂ{Em]h isolated but docs not appear to

contain capacitors or resistors. 1 have a
standard isalated socket (2 x 47pF -+ 2x 2-22M0)
but this causcs loss of signal.—C. Everent
(Sellindge, Kent),

There 5 little that can be done sbeut the feult
stranons cnly wvisihle on an unmodulaied m@Eeter.
You could try a slight adjustment to the linearity
II-I.'I,'TI.'_

The wh.i acrial socker should be isolated with

ZI0gF capacitors,
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RGUSON 3623

sound s good but the screen is blunk, I
we replaced the EYSS, PLS00 and PYSOL
far as | can tell, the £ does not light up.—
‘Mot (Swindon, Wilishire)

§the PL500 tends to overheat, chieck the PCFEOS
§ aucillator, slso C104 (0-01uF) IT the PL500
s not overhear, check the (F22pF boost capacitor
L. If the PL500 has a heavy negative drive to the
i 81 the junction of R129-R1M0, check R130,
3l and £3,

¥
L

j} TVES

1 have re the c.r.t. in this set, but | am
wable o nm‘l rusier,

EHT und line whistle are present but when
! tness control is fully wurned up, only
raster is discernible. Alteration of the
i trap magnet does not improve this

‘When the brightness control is turned half-
n;;. flmshing occurs in the PYR] efficiency
! have repl

. gced this valve but the condi=
bm remains the same—E, Poulion (Hir-

ng b
.;mﬂduﬁmmﬁndlhempﬂﬁmrur
g ion trap magoet, Check the tube base yoltages,
par 300V at pin 10 and about L20V ar pi u,ﬁ’w
jis figure ar pin 2 with the brilliance fully up. FY31
; may also now be necoasnry.

L LR

=

PRACTICAL TELEVISION

=
BUSH 125

on the Lot and caps of

PYHS, PLIS, there Is & dead short. | remaoved

o Lo.t, aod chassis and this
ri

but still ne reaster.~T.
Russell {Worcester).
We would advise you 1o reploce shichever of the
rwa Ul capacior (3C25 or 324, o shorted.

DEFIANT J101

Due (o reduced scan, | have changed the J0P4
valve and this seeins to have made only n slight
difference. Alsa, | have tried (o abtain an H
rectifier nnid besn uasuccessful: can you name
u source of supplyp—}). Lyoe (Oldham,
Lancashire),

It is cormman practice to replace the HTO0 with a
HY 100 (or equivalent) slicon dide in serics
with a 2511 10W resintor, wired il desired across the
existing rectifier, leaving this in posinin.

-_-——--_-———----—-- —

I QUERIES COUPON :

1 Trii coupon (& wvailaile watll MAY 1inn, 1987, and mu-ll

sccompany ol Gueres sl sccordsnce with the nedice
o jEge ATH,
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FBch manch sww growals ant auRteling CaM of eRwaon
eIy (1 ¢ earedie pow epenuiy. These ane ot ek gusaliont
i g Brse o 0ot 3 (L iR FaLniE

N The fault in an Fheo TI6E war isplayed
¥ by warmess of the vernical parts of the pic-
S ture—vaher hike the sympiom of huniing in
L iyt heei-controlied e ovne crraal. TM%“'
falis cate, howeser, cowld mwor be altered in any
by By adidirmends to the line hald comtral, It wai
o moticed thar ihe honzontal wcon oo dowon m
] ude gring verical dark edpes 10 the fded
' the picture. x

wiv M0, voltage or ke in the Jive clrauis war
moecied, bt emission and hearerfcathode insule-
fon fests of appropriare walves and valwe amid
"f ests of the man clectrolyne cupaciions
fuiled 10 throee gny lighkt on the problem.
CMaost of the smaller compaomenis in the line
ator, line ousput and boocter diode sechicin all
speared 1o ba in geod order and i swas finally
Wainrsiod  thar the trouble st e in the hine
utpra  tranijarmer, Bur the symprom, wnfor
ungiely, was sl preseni after replicament ol
thiy trasisformer.
Theve 13 one compovient that remaned wnlested
wideh 1 often the cawe of thic kind of
gymipron, Winch one is thisé See next month's

et Tt mm?_l fa.ilu solunion and for

Bev izam im the Teid ¢ e,

TEST CASE X}

SOLUTION TO TEST CASE 53
Page 332 (last month)

A maior cloe 1o 1t moath's Test Case was the
sympiam of dlighly reduoced widih, A volage teu
would huve shown this 10 be a hitde low from the
output of the rectifier, but replacing the h.t. recti-
fier would mor have solved the problem. The
voltage would hove il been 3 littie low and the
field lock very poor—which & the main symplom.

The mains hum was not abnormally high on
soumsd, But 8 o las resort the mun electrolylic
cojucitons were shunted by a 1esl companent, and
immeediately all the symproma disappeared snd the
field Jocked solidly, There was anly a very sighi
chanle in tone of the residunl hum (rom the loud-
spedker. The man rouble was being (aused by
e larpe SOcis ripple foom the bt recrilier dis-
worting the Neld sync pulses, and the reason why
shis coald not be heard from the loudspeaker wis
Jue o lack of very low freguency fedponse of the
audio circuits and speaker. The slightly reduced
width and definition was causad by 1he low b
village.
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A AND TY EFanmse aml Courees by
Berltnin's fimes hame sidy Sehool. Comels-
g fromn A LRE . Cioy aned Cranlhils s
fepre Licencs, LT E R, P.MLCL Clortifn e
gle. Fror heochmre from Teiinh Naofional
Radio School, Bumaedl Sores, Reading:

ALDERMASTON COOURT  TOSTAL
TRAINMING for D5 (Engd Tam 1,
AMLLILRE, AMSI City and Ginilds,
pury med securiy s Technician or Toch.
mnlusgeni, Thousinds of Passon For detaiky
il Fwmenn ol Cisuretd i all branchés of
Enpi=oerin Euilling Ehooiiokm, '-'.-li:
llm_lm.h.r:; r:nﬂ in g vom i i 10
write  for 13Z-page T e i'..
Plugse sinie  niermi.  OHITISH 1N
ETITUTE OF ENCINEERING TECH-
MOLIMZY (Thepq, ITIKL  Alklerosios
Conrt, Aldermamton, Berks

SETS & COMPONENTS

TY SFARES. fully poaranmed Maken'
Parte. Téliplsoae ofders a1 e day
COD, Line OF, rans: Morph -'!'H""-'I:I'
80 W, Ekco THL 12X, 21,
serign and Pve V4 e, all H'ﬁ Mt
ivpes Mocked. Sood SALL. R Guoie
Adsd &+ pop. Eiogo! Ferr, Plastsc Hage,, 15)-,
RINGS H.I"F'hl.ilu-"h LTE.. n Crar
Faade, Mun: Hﬂl..l.r Paul's Ciay, Keat.
Uyrpingion 3056

BARGAIN PARCELS

ANY I8 VALYESR BEFLOW FOR 18-
OR ANY 100 VALVES FOR I
POFS0, POCHE, PY81, PYS2 PLIS
PLAT, PCLEL PCLES, EYEs, FCLEO,
EFm0. EFES,. LGP, EB91.  BOCE
ERFNF, 3CIT, TWPLI:. WL, 30FLL,
F—30L 2 10F1, 33 20P4. M,

Al vedves testanl. P, EF. 15

3 IT!{HF T:E_ I:.Fl‘."l‘ll‘:rrﬂ": 18,

comphkee Bl -, carrings 205,

YELCO ELECTRONICS
4 BRIDCE STREET, HAMSBROTTONM
vim BURY, Lam

MANSTONE LTD.
FOR LINE DUTPUTS AND
DEFLECTOR COILS

WE maae the Country’s lapesi weae of asg
laevawn Origlea! (o Avihovisod Meotsor s
Liss Owtpar Tesssiormees dor. masy oifleah’
s, Al AlEE N LSRR 6, B, CaLliss,
Dhew, BPS, MV, NB WMislsrsdis, Pats-
Bootl, Phifipe, Megastana, GO, Sabell,
Lhtra, @i, AMES Oelechls £0ibe, SUIBUE aed
FIETH L e T PR SEE Sa T Ty ST T [FTN
Eigempira, L0 7. 7.8 Mywephy B0, N 70
ATHRNLRTH,. F-0 Bual TWEL TR
| 8§

BFECIAL OFPFER:

Bhkew beprgved timw o Madel TEN af @A,
TEH = il TEW wt 010l

Trrmm CW. 0. o C.0J0. U1'H, Pusl'peecking 4,
0 nf mmrw L DT .8 Pasl sseiivg Fres.

Al segEnries asasnrad B ragTed a0 lieta aam |-
s lnm-nhl-lml-mnﬂh
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RATIES: 40 prr
Chemrrnl, ayvroare ﬂ'l"ﬂ I"Il ]ﬂ 11.
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e 1 sy

amil  middressel  iw .a-qmr?
Misnager, “rFroctieal
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SETS & COMPOMNENTS
fconnnued]

EX SLEY. COT. V. Capwtra and Bonitor
Clroaits, 54K for sl LOWE, 42 Sigeni-
wousd Rosd; London, M.

THIS MONTH'S SCOOP!

FINAL PURCHASE
— 625 LINES —

EXPORT T.V, SETS

FOR ALL THE NEW CHANNELS
and COLOUH TRANSMISSIONS

New. Soaed Tropecsbaed I
Bractlfd Cabupwiy

19" VHF £33; UHF £38

23" VHF £39; UHF £43

TELEVIEION TURE SHOP

LB BATTERGEA BRIDHE KO, 5.W.11
BAT G858

OLYMPIC 1] TV. SAE jor Bemised
o Ll AJAX NICS, 15
wmbald Hoad, Fulam, 5.%.6,

TRANSISTORS i COMPONENTS, Ete.

Tewas UHF. Trapsisors GMOX e=i ol
freg. ™8 Mow 10 =5,

Mullsed UNF. Traosistnes AFIS oul of
[reg. M Mcis g7PS esdh, BRI

BT LLILF. A | rmni Ill?
H elempat omEonr L

b 4+ 1M P.P.
F“.I""““I EAFG giis It mm 4 B

i sbememi lefit type $R.5.0 + M PP,

Lalsgeair U1 . sdibes BEoaMEF f6F MEO O
revepiion arcos shki- FUP,

. Plouse #zals
Epannels oA Aerials and GCHF meostam,

l-:li.#f Leret LT iyo-aui bal @il Baaes B +
oA I mny gueniicy
EHtren Facrtfiem (Crde 1) BYEGMO D LY

'iu:lnl- g waih. PP YR 0PIV, &

Loh ek, 4 .1, ¥, amps 038 oscl
-EH-II. L'\ - A g #ﬁl: ':;1
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I'.‘{‘-II ﬂﬂ-ﬂ-, OCTE, OCEl, OOEID, OO 3
.'|.:I1. ﬁf"l .!.FI!.-:- -Hnt PP-EHIH

r:.ﬂquﬂntmn- s B
&7 amps 1188 F ¥
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TEA (I oAal I-JI
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Masds BOCES wibves farck & 'ld-Fl-*

E-g‘;: "W"‘Ew :ﬁk-ni’rﬂ&

TN — AEYER
1{-5" il.'l: ﬂ.l..-l-ll-ﬂ'.ﬂﬂ.hlﬂl m
il ke

A Wesgiedal l-"‘.l.r!.'r CarET .l Hai rEklE (08
Garfard, BER.. Collwu. SINE PO

[mmcn Teckracnl Fliarn l.-'l mch PP,

J. ROBINSON (RADID & T.V,)
..*‘.E:ﬁ.t.‘... el
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TELEVISION TUBE SHOP

THE

NEW TUBE Specialists

“T'I'ﬂ-l|ll|I#Ibiiiilliiil*ilt'.'-n
ml‘“lrflrlriliilI-Ii-||-1-t‘5-.1..n
lmm-Hilill!lllllilill-£5+1!1‘
‘m"'-' -I-riill-lll-l-l-li-l-l-l--l-ll-l!-i- 1‘-‘
A“a'“' -i---j-llllliill-llil.l- ?n‘

AWAEI-EE. 42-09 ...... IR : K FH
AWAT-B, WY .............. £7.10.0
ANSE-M .....ccnsinamnasns £7126

AWEl-Ia, E1-............[7.17.8
AWSS-80, 58-91 ..........-.E8.90.0
CUIBN, FM........000.....E516.0
m?l-- F-l H'. FEEFEEEE S I-I-“! T-.
m?l‘. H' ’“tlllllllll#t“qjl-.
nll.'. a.}. T-i-l'illljl-l Ilil!?+17l.
“E‘m .|a.llplj|.'j|.l|lil!t“l'1?l.'
B“Hm* ‘m IIII'III'IFI!HH'1='|'
“E‘m ll--ll-lilillll-l-l-l-lnl T-'
E-Elmb ‘m lilill!.!ll!"l‘ﬂ!.
E.ul“; :l“ i Iillll-l-l-n!‘?l.
:-Em ------iliiliilil“iﬁ nl-.
:I.m [T IR TTIETRERT YT -.ﬂ.‘n..
CRMIH ..................B5100
CRM141, 2, 3, A............T5017 8
:“'ﬂ LR III--I-JI'IIII'-I"_I-:I- l-l
:“1H I-lllllllll-.-lll'l-'lu-"“
:ﬂm“f I. -I I'il'llllﬂllﬂlil‘.l 1-‘
m“ﬂ'- !1! “"'lfillli!!“—"l
m"“l “ itililiiillillttl l'.
MWIE-24, &4 .....coieieea B 28
.“MI “ IIII-II-I-IIIIII!!"!’ TI‘
“'“ li-llihlllllllli-lll-ul 1"'
““ LR R IR T RN Iiilllblt?l"li
m“ --i-iidllliihilli-n11:I‘i
TAKPAA. THIK ........ " £5.12.8
K TREITK .......... fE. 1.6
TZIA, TROA ....ovvvie-n--EB.126
m Ill!--l-!lFIII!!!FI-I-I-:!I"“I“
T‘.‘-‘ lli1lI!liil!lil!lll!llitllrll
Imllllitllllf‘lil Flllilf‘-:":‘!"
Manufacturess” Regrocasred Tobes
avaliairn st €1 esch lexa i the
#biowve priced.

lubss t@iled balore despatch and

pusrsrieed for 12 monihs.

CARRIAGE 10/-, via B RE or 16F- wia

pasmnragey ok Ackid 208 for Coanprd-
Pasfidivd InSUARLE

TEAMS £2 down [plus carriage ) bolance
£ por monih

Afigleng Srockiote—

Amateur Electronics Co.
240 Lichfisld Road. Asiaon,
Birmingham.

TELEVISION TUBE SHOP

4 BATTERSEA BRIDGE ROAD
LONDON B.W 11, RAT BEER

JUST SOUTH OF THE BRIDAE
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SETS 4 COMPONENTS (ronfinwed)

3

AT 80, AwdT-81:

[Coanuge 15/ )

D NEW TELEVISION TUBES — 2 YEAR GUARANTEE!

(CATHODEON AND OTHER LEADING MANUFACTURERS)

large stooks of top quality Wwhen why tuy ondinary reby o5 | Souns ebuside svasiabie. 19w, upwoios ot 217- off quoisd
‘17 matltvl winiraidy. Caloue, nmbands w10 swilsbie Lats

i'

A2 2 3 0 4: MWDI-18 MWIN-T4: COOFM, 121K e . '
0= 20 36-30 ; AW3IE A0 MWIE- T4, 36-84; CRM143 &; CMET 307 CIABM; l:uFH.r.r. A ik B
143 CAMI4L,; C1TEM: SE14 £4.0.0
B0, £3-M8. 40-5%: MWE-E4 40-08; MWAS-B80; CAMY Y, £ 3 4, CVIFM: EM—'H'-"ELE CATAF (ouves
CME1202: CMEI 800 e ., PR
SOMETEBO: AWES-58 B CMEZ1 4, AWI-’.'I-IID lulw"li! .‘H.'I hwrhﬂ—itl CAMINT, L e .,
Iﬁ'lFlnnM? 1T, {HE“IIEII. l‘lﬁ'.!

CHM143. 2 CRM16Y. L A 15EPS. o

(DR R RS ET R R YRELERR R

IR Twn Pandis A5%-100W CMEZI0E
iCamiago 28/}

ARRIAGE AND INSURANCE. Us 1o 19, 12/-. 21k upwards 15/-, Twan Pariels (nes alve). Lists

£22 0o &
€4 0 €
15 8
15 &
A PP - G b AN
A £r e o

L

MR SRR S tl: 1'

F OLD TUSES PHILIF H. REARMAN, & Folters Road, Naw LiSTE BRITISH
- WANTED! Barnet, Merts, Tai: BAR 1934,7873 {Aabophiboe) VALVES/
e
STOP TUBES, AERIALS, VALVES FOR SALE
LLY GUARANTEED L.O.P.T. i: ﬂ ﬁ &riake s 1. |I'\.I-|.fr|l!:“ "Tl'r"l:
REWINDING SERVICE [ U 'r'|.' Lighes. Walvem, wie, X TV —{lermmn “Nomlairmle™ 212-0nsl
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10, 1TT G, e Al ol M chal Patremonit gt Stijgs, | Boa
( F ] ‘1; iphumj T“_Ium ¢ an e wnl Flame
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/= ERS1 26 EEFREAR &)=
2 ECCHD? 4/~ EFEN &-
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5 6/ WP - M TS
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- 0P A% 201 X8
78 30FL1 B XM B/-
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Ais Rladd Ghoey fe i pleae.
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B TET Foglime Mawd, o sl el o]

Tl Ean! Slrped, T 1 ieiifa s (& ]
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FOR SALE
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DURHAM SUPPLIES
175 DURHAM ROAD. BEADFORD L YORKS

WANTED

NEW VALVES WANTED . Ev 4
EYEE MM, POC3E, ICFED, WOLE2
PELEL, PYFI nu WP, L e
Weni cath jwice return, [ itlll'-'l
RUFPLIEN, 113 Iluum Hawd, B
Faedd B Yerrhh
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EDUCATIONAL

TV aod Rades, Ciiy & ndlrj-u, RTER
C'I.'I'tl'... e, om "Salicimotion or Refund of
In lnmn. Tleisisnunils d‘mm Far full
u{ﬂuwm and tralning
ﬁmnu I in &gl (RLTal TE T
i @l hranche nl‘f—ﬂ: TNV, ﬂ?l ﬂnn
el write for 112 py uulbm.-l: FRLE.
Plesine wtiids wiilb jery ﬁi'.l'l'bll,l."-!l‘l ITUTE
OF  ENCINCERING TECHNOLOGY
Dem 1TIK) Aldermasion Courl, Abder-
mstan, B,

BECOME “Techmoully Quahifiod™ in warar
ypare U, usaraniced diplimmn end oaam.
hcwtie-aady Coures in rmdio. T, serdcin
aiad muinignance.  TTER, Thy an

Liwiida, et : highly mtfarmndve |3
wide—FREE. MEERS COLLEGE

FHK by 148 Huolhorn, Losdon, B.C 1

SERVICE SHCETS

EERVICE SHEETS
For all mnkes ol Redie, Tolevision, Tapa
Recordam, 1525-1887, Prices hom 1/-,
Cutalogus of 0.000 mooels, 2/8.
Frog Ilu.ll-l'uﬂhn gubde wilh all Sevice

Hﬂﬂ aond Slampeed Addressed

welth all codmn snd wegaines iy i
HAMILTON RADID

Wostern Roed, Br. Leonards, Sussoen

SERVICE SHEETS

A/= sach, plus postoage
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S S b i e B R feF el e e sy e e
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RL OND, 42 Denn Clse, Pormdinde,
Sy

AERIALS
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Bard Wl § Eiw dlam #Fiming 5 b 3R B
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(moarms  NemAne bl o Englnearkag)
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May, 1967
PADGETTS RADIO STORE
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LIVERSEDGE, YORKSHIRE
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ELECTRONICS
GALORE!
in the NEW

dea CATALOGUE

The corwveniant way 1o shop
lor all your electronde needs
Evinrylhing Irom single com-
panants Lo complote equipmant |
all at today's best wvalue
pricet.

Send 1/6 now for your
copy to: DEPT. PT/6

dea ELECTRONICS
LIMITED
28 Uxbridge Road,
Ealing. W.5
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REBUILT TUBES!

You're safe when you buy from

RE-VIEW/

- Each tube is rebuilt with a compiletely
new gun assembly and the correct voltage

heater. £

- Each tube comes 10 you with a guarantee HERE 15 WHAT You
card covenng it for two years against all PAY:
but breakage. :

> Each tube is delivered free anywhere 12in, .. £4.15.0
in the UK. and insured on the jouriey. 14in. . . .. £5. 0.0

%  Each tube is rebuilt with experience and 16in. . ., -. £5. 5.0
know-how. We were amoangst the very 17in. . . .. £5. 5.0
first to pioneer the technique of rebuilding 18in. . . .. £515.0
television tubes, 21in. .. .. ET. 5.0

RE-VIEW ELECTRONIC TUBES

237 LONDON ROAD, WEST CROYDON,
Tel. THOrnton Heath 7735

SURREY.

LLEEEEE ]

Cazh or cheague with
order. or cash on dalivery

Discount for Trads
Ohd Twbes Porchased

LLLELER R Ll te - LI TR PR R R Tl

DICTIONARY
OF RADIO &
TELEVISION

W. E. Pannette, amicE

This tully illustreted dictionary provides
extended definifionz of thousands of
specislised words, terms, and abbreviations
in usa mday in adia and elevision. Includes
elamentary terms and basic concepts,

fundamental slectrical and electranic i 1 iy
unis, electranic devices. including valves
and transisiors; redio-wiegraghy and radio-
Islephony; moncchrome and colous
televizion: sound and high lidelity
raproduction; ransmission lines. wawe-
pguides; communication sstellites: asrials,
Iransmitters, atc.

380 pages, 220 Gne Nustrations

J6s. from ali booksellars vr 38s by post

GEORGE NEWNES LTD

TOWER HOUSE, SOUTHAMPTON STREET, W.C.2

BBGZ TV, RADIO & TAPE REC. SPARES

Mool et wifl U DB LEEY dw |l mindes drwired . Babecibon wl
I'nrlanl s ] g (o T T T R R P P —"
OTFERS : FERGUEIN 07 LF s, vhaessr. SEW, 59 0 valves B0
{leem Fadiws, IINE. Dirreil s Ineeser §jgl, m--[q-umh_
T S g _r.ur..‘ “—xﬁ.hh“‘_'ﬂvl ARERORELL )
BRETEE LT awpe el nubpel chassds, HEW W3 A
TONERE NEW, wih wbess G-, F |=_m..|_ il T, pip
"“'mmm fums, pain all iz ibems, PV Ry LA G AT Dnee's,
HEANTA or DEF Bettery “posg @, T8-, U HF Maks “phig =, BL THF
m-.méimlrh rar— [ e—
L s 4 1M erewan. H.W T,
e, KAl Mmeswsh, KL vle. ™. jup LB
TURRET TONERE Fow, iy bionC, 50 W o B0, Bemiiond [0, 15, 52 M BiA-,
K G2 Mo, KON MOV 0n Mels, 18-, KO 1 il L=, g i, Shawy i b
:L'I'HH-h. Tork, Ben' sisview v sperinl irpe Al Py, Firpweon  Bal«ll
REC :l-:ll‘-': Laryw adsetsn 1Bt ol wha
|"l. IH-1|III b . puse 17 b T0Y. pET. B 17 . 9 "“l -,

lﬂlﬂm"m Ippaing £ avmiindle, broml S st Fpie-
fa Pally grime, & enbertim -r'ﬂr I8l b= ot —

FRIIFE 1744 17T ETELLA wazi jorT
-ﬂ"allll-l DS iy e E: E’hll"'""
FERRANTI V300w B0l] (170 viges :
B FERMANTT !_'ht:-\-.p'L-P‘l-: aa :‘;';":' iy
| EMDD 341 FERRANTY 1l s e -4 A - =
iy a ey e, Sty . DAY | Pesrnn 908 0 S04 £B)
FERG, BEV. MARCONI. TLTRA i R N
oy : 2
P, 0 EFTD
WARCONL, VT 147, 158, 148, T84, T
RS Seak, o e T G s s 7O m*ﬁ.:nt?f'mw
IRk, | A ledd g 5
m'u:r [ § PR % m‘t“‘""" i 4
VAN CTN. €W, o7 1 e 38D 6 mml.ﬁ'_
PAN. DNVIEZL Eesiaicni Lirs
st PAT mn T 7. s | Mee 180T maee  bee

e AL m.ﬂm nmm.hm

FETRR viv, Fiiage amé Facking fes I 0. T» &8 OO0, 0 1;:'.“1 -
SOAN OMLA  Fross 4 (e s e, SRS Ssearily s, s
iyl . waiee drogyers. movieal Eeha, dusi e, couleob, Bee .
FimbrRaF. idulnfde ®s sl

TAFE ERCUHANTER. [rivs Hl., Hinibi Pl Wiools Lemm, Motam br
mit Bl (iRl WA 0T IR el Dl iusariad

SALVATED FOMPONENTE. Largs Irt:arl.ui.: Tistt
bk -M.h": [T P TE e e e e K
armdubie,

e LD el

MANOR SUPPLIES
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For your Car n[I Casual Wear

: nnqw

Moy, 1967

Superbly Tailored
hut at Ready-lo-
Wear Prices

QUALITY mesny every-
thing in man’s wesr
anild the new IsaEas’f
Car Coarl, Twted Sparts
Jackel and Lovat Twsl
ored  Trowsers  shawa
hara will alhweys look
“righe’, Inxt for peary
mndd waare Salect what
you wisl for the manths
gheed and you can be

gurs of tiloring el
cloth of the Bghest
standard
i STYLISH WOOL-
THE “COASTA" PURE SCOTTISH WORSTED TROUSERS

1008 Costsed Bei-Nyion Clath,
Super Lightwesoht end guihed
Crered Coller. Vil vho now
teom-barior  Yolhe Spankous
mockeln s owm-lweanl  pocked
Muln -cofouned QU ity IniRg. In
tha e ek Black. Matehing
bunone. A& high grade |lasure
k@ b =oF and svery ourbrioee
oocmeon. PRICE ©F 1% &d

Chocea Fom twd 0 Deesad
vl B By B EUERE S Of Peablad
Scodond. “MIDLOTHIAN" in
traghigirsesl  lovwi gesan owvm
cheeh o “GRAMPIAN i
brown  ovat oseschecis Rl
RFEK S5 i Pvlb——A BER DA RS Lo -
e vent gt hack. J- button singlo
bromimd. Cross pockéats and
hrmasi pocusl Smids pockol A
jacket of gobd thite

PRICE LT Ws 64

“CHESTER™ browrn howal
Wil yoens wiien G Cootor
Sports Jaches, el el

phin woareE=dy i evead
Ba% Téndsrs 45% Wool
Wioestad, Wil ot stank e
wrinkle, S=if suppormng
A o | e i s 2haeed
T -ipe Srme-cris 1aa
pockets and fep POCEL
Hution-fiy. Lo i g -
adied. PRICE £5 129 Bd

— i — — —_u-l———-ﬂ-——--—-—-]

ORDERM BY POST HOW
T ite, JOHM BEST WA R Lid (T 11 1577 Loeg dcss, Lastan. W.C5

Fradge piny e Do Ty Mas S e oy i e 007 Frmry g s el

HOW TO ORDER """

I:'.'\l.::lj{' SENTNENT OF [TATRLTE RN wiah in faee and

=

arrite o ok o Soopn weinire A "COASTA™ CAR COAT SMALL _.- wepams | ".f'q' -
“COASTA™ EBUALL MEDILIA LARGE &4 Th. Fach feaaniy e e v
CAR COAT [wpin 36" chosl) [3IB°407) (42744~ SFOATS JACKET ST I
SPORTS JACKET Chant mips; 34° 337 29" 407 627 407 42° &1 th COLOUR: Lovist Grpem (licd zmnl Birwes Lawat
Cofour: “MELOTHMAN " [Towt groes srescheck) TRauSERS dr AT BT RS LS SIE
’ _ BRRNFULN [hriwes lowsl ek £3 13w Wi COLOUR. Lyvsl e |
TROUSERS Weist size: JB° 317 W° 067 00° 40° & &4 § vl . 5 Ml e s B 1 &, e

Inakde lmg: 2073 3" 31

Coloasr-: YR lewwt grewn)
“EMERTER™ [hrews lest} AR
Chegues. powtal orders ond money onders should be xﬂﬁl ADDRIEE T I
mae peyendn 12 W.E . Lud. md crossed & Co™ 1l
BN
senfimg cheecpse senle fsme Sod oot on ok LETTIRS —
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