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ARTHURS HAVE IT!

LARGE STOCKS OF VALVES AND C.R.T.s.
AVO METERS:IN STOCK

Avo Model 7 . " — —_ —_ —_ — £19 10 O
Avo Model 8 N I —_— —_ — 2310 0O
Electronic Test 'Unit ' — —_ — — 2710 0
Electronic Test Meter® — — — — 40 0 O
Valve Characteristics Meter — — 60 0 O
% Cossor Oscilloscopes Models I052 — 04 0 ¢
) o . 1049 — 132 0 ¢
Fuil range Taylors Meters. List on request.
Leak—TL/I0 Amplifier and * Point One '
Pre-amplifier — —_ — Complete 28 7 0
Specification on request.
Leak Tuning Unie —_ —_ —_ — 35 6 3
Chapman Tuning Units —_ - — 7 6 8

LATEST VALVE MANUALS
MULLARD, OSRAM, & BRIMAR No. 5, 5/- each,
MAZDA 2/- each.
ART and SCIENCE in SOUND REPRODUCTION.
By F. H. BRITTAIN, D.F.H., 2,6 each.
Postage 6d. each extra.
Terms C.0.D. OR CASH with order and subject 10 price
alterations and being unsold.

Est.
1919

PROPS! ARTHUR GRAY. LTD. -
OUR ONLY ADDRESS : Gray House,

150-152 Charing Cross Road, fondon, W.C.2

o TEMple Ber 5833/4 and 4765.

TELEGRAMS—"* TELEGRAY, WESTCENT, LONDON."
CABLES—'"" TELEGRAY, LONDON."

(Regd. ﬁada Hork)

SOLDERING
INSTRUMENTS

FOR

SUCCESSFUL HOME CON-
STRUCTION AND ALL
SOUND EQUIPMENT
SOLDER JOINTING

" STANDARD MODEL,””
as  ILLUSTRATED, 25/

Any volt range supplied.
6/7 to 230/250.

3/16” dia. bit Standard Model

Equaily suited to daily or intermit-
tent use
Made in England
Registered Design
{British, U.S.A., Foreign Patents)
Shiclds as illustrated Export Enquiries Invited

10/6 exira.
WRITE DIRECT TO

ADCOLA PRODUCTS LTD.

Sales. Offices & Works : € RA\]’\lhR CUURT CLAPHHAM
HIGH ST., LONDON, S.W.4. M ACaulay 1272

-
POST 39/- PAID
SEND FOR LINE OF SUAGES FOR SIVIPLEX SET
R.F. 24 & 25 UNIVS, Bach 19 -. Compiete, Less Valves,
12 6 cach. ALL BRAND \IF‘W CARTONED.
t 3 \i\lg_n nnu N. Deial, 1. vctal, 56 doz. BOA,
‘i i oz., R M35 9. 2 Meg. PuLe, W s, 4 6. | Meg. W S,
BF50 4/- |'SP6L 26| SP4t 2/6 | RAX 2t
DI 2-| EB3 9 s \/U133 3/-
vUi2) 3 - v 8.6 13,8 | 574 816
HU4G 8 6 | GAANG N J 76 bBWU 86
RBW7 9 - | BBWo 9/- i 7. I8 -
1555 T'6 | 451 76 Tl 2X2 78
GUSHT 56 | 65K7 §- | 8SN 10 - | PW4 500 8/
L oA 86| EL32 7T-1E 3 4,6 | EF39 7
EBC33 7 6| ECC3L - E - 7= CVias 5/-
EC52 5 - | EFat 5 - | KCh4 5 - N25 9/8
HVH 8.6 | 6Q7 26 | bk 11.- { 6.-
6X5 8-~ |8J7 6.6 5.6 | Cvi3 5i-
VRSJ 4,- | VRI3H 26 | VR4 26 1 6HE (A 5/-
(1)\DI INNERS, 4650 volt wkg, B C., W.E. 8§ mfd., 2/8,
8 + 8 mid.,, 38, 16 + 16 mid., 4 6. 32 + 42 mfd. 6 -
Dubilier, aor)\ulbw"h 16 mfd.. 3'9. 20 mtd., 3 -, .32 nid..
V25 mtd., 25 volt, 2 -, 30 mid., 50 volt, 2,5, 1000
mld ’ﬁ voit..
MICA, 15pF.. 25 ]')F 100 pF., at 5 - doz.
NTIOMETERS,  All values to 2 Meg, at 2 6 each.
?
VINER’S (Middlesbrough)
‘ Radio Government Surplus Electr,cai
26, EANT STIREE T, MIDDLESRROUGH
i Tetephone : MID 3418

DO YOU GET AN ANNOYING
PATTERN ACROSS YOUR SCREEN ?

If this is due to break-through by a nearby transmitting station,
connect a LABGEAR ANTI-SWAMP FILTER tc your set.

Makes "an outstanding improvement against, interference frém
transmitters on frequencies lower than the TV channels. One
requned for co-ax aerial feeders, two for balanced twin-lead.
Frvce—w/é plus 9d. P./P, only, direct from :

llllllv’l"' (~€ambmllw) Lud.
WlLLOW PLACE CAMBR|DGE :

2494—2 hnes

i
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TAL

For 12in. and ldin. . lubes.
Beautitully finished in poll\hcd
medium walnut veneer. Com-
plete with inask, glass, speaker-
iret. Internal dimensions :
15in. wide, 161n. deep Hin. high.
LASKY'S PRICE.
Carriage 7 6 extra.
Also available in
veneer.

LASKY'S PPRIC
Carriage 76 extra.
b LU .V,
—Console _model,
16 and 17 inch . tubes,
Finished in beautiful walnut
veneer, with high polish. Either
light, medium or dark shade.
Inside dimensions : 16}in.
decp. 17:in. wide. 28in. high.
Supplied complete with mask,
glass, hack. speaker baifle and
fret, On castors for easy

£8.10.0.

state tube size wh1~n ordering.

\I Ri. AL ROD  SECTIONS,
Steel heavily copper plated.
fiach rod is !in. diameter and
12in. long. Any number of rods
can be fitted together.

LASKY'S PRICY...2 6 per doz.

mo\'ement

(I(I

i

No. 1.

tivbac
rectifi
torne
re
.

rectifi
P
focus
trols,

LANKY'S PRICE

ctiher. {2

TELEVISION CONSTRUCTO
Brand new components by Igrant
k transformer. 7-10 Kv
er heater winding :
. Blac

scanning coi

55,
[

ube line E.H.T anns!m‘n
er heater winding :
torus magnet with fe
cofl : also lmme tran
e blocking
I-(ill

xdure ¢n
former. }

Carriage 36 extra.

output with ferroxcube core and
foc s unit with vernier
COMPLETE PARCEL

Carriage 3 b extra.
UeT

RS PARCELS
¢ Comprises E.H.T. line

1s
adjustor,

frame output Lrans-
U37 E.H.T.

.~ 79 86.

NOPARCH Com-
<~16 Kv. outpur. with
with ferroxdure core :
we OR electro-magnetic
inearity and width con-

@ ;
PARCES., 985 11.

ey

Instant and positive selecsion
of any one of the 5 B.C.
television channels. by a single
contryl knoh., Uses EF.80 R.F.

No. 3. Complete set of metalwork. oy 12in. chassis. Comprising | Peatode and BCCBI or 12AT7
mam chassis, tube supports and valveholdsrs (less sound-vision | Double Diode Triode as fre-
rhassis). PRICE 25 - Carriage 36 exira. quency chanzer.  Tuning is
No. 4. RESINFANCES, Hall-Watt. 83 resistances your own | oPtained by switching incre-
choice. |'|“( 318 -, pob’]‘ FREE. mental mductancea'. Size :
- = 4} x 2§ x 24ins. Spindle 2tin.

K.F, L ONC. COIt, KITS TELEY I\lll\ long, (in. diameter. [.F. Out-
Consisting of R.F. oscillator RECT put 8.5-14 Mce 5., noise figure
EH.T. coil with EY51 neater The very late on_all channels better than
winding, EY31 rectifier. 6V6 3.1.C.raize. 10.5dB., LF. rejection better
valve and hase. All necessary 3.2kV than 45dB on all channels.

conde

370.

Hours *
Postage and paukmvr charges (unles
orders value ¥1— i

exua

nsers

LAY OSC, COTLS IS,

~ LASKY’S R

LASKY'™S (ITARROW R({
HARROW ROAD,
Telephones : CUNingham

Morn. to 8at. 9.30 a.m. to 6 p.m,

0d. extra : £5—
age free.  All uov:)d

D over ¥10 o

MATIC

PADDING

Power gain 2idB.
LASKY'S I'l!l(l

1 D AU
RECORD CH. \\(--
Model 3RC 521 , With

For use with 8V6 valve, and turn- D\ey(rybbal head

EY5!. Circuit and tull data j \AsSKY

supplied. |

6-10Kv. 19 6 AT MIDGET A.C. D.C.

6-18Kv, AMPLI.TER], PUSH PULL, VARY
i D Gy Com HIGH GAIN
’ {Jlem’ with piek-up and cry:.ml 1 valves : 2 UIAI in push pull,

il : o > P e 1 UCH12 and | UAV32. Input

[ v LANKY'S IPRIC “‘:9 19.8 voltaze 100 110 A.C. D.C. Very
I e 16 cach. CARRIAGE HU: easily converted to 230 volts.

ADIO,

sSupplied with circuit diagram
and full details. Size . 9 x4 x
2 metal rectifiers.

an LT "'- . . M1 and RM2. Tdeal for
TON. LONDON, W.9. | ships record players, tape
1979-7211. recorders, home record players.

Thurs.. hall day. 1 p.m. | baby alarms, etc.. ete. Sup-
otherwise stated): on | plied complete. fully assembled

£10—33. 6d.

a and wired, with 4 valves, 69/8.
s fully insured in transic.

Carriage 36

@

N

The
TELE-VIEWER

This ix the most
efficient iares
sereen TV vt
otfered v
construetors.

Excellent Timge
Base cltiviency
producing 15 to
16 Kv with ample
scanning power
for CR.TV: up
to 17 inch.
CAN BE COM-
PLETELY
BUILT ¥OR

£33-0-0

(Plus  cosr
CR.T.»

ul

SIMPLE DIACRAMS MARE |
CONSTRUCTION EASY \/ Bffft’;? RECEPTION AT HALF

be a

$ S § e § § e § T § 5 e ¥ $ e § § T § o o $ - ¥ P s

“WIDE-ANGLE”

Positively the 2 BEST T/Vs yet built
for the Home Constructor !
The STERN’S “TELE- VlEWERS”

5 CHANNEL SUPERHET RECEIVERS

Suitable for an; transmicting channel and for which commercial adaptors
will

vailable.

ERFECT PICTURE QUALITY 1y,
2 ~ Pﬂ’r’[(’f FRINGE AREA RECEPTION

COMMERCIAL COST
This is the 12

TELE-VIEW

and can be comp

£

buiit for only

Bt ) —

-susu‘u"

e 5T § 4 e § T $ 5

(Plus cost of C.RT))

ER

letely

28-16-4

We ian cupply a
I NEW 12in. CRT. at the

crecinbivre tuced price of

£12.12.8. ‘Carr. & In<., 13 - extra.

The ccroplete set of Ab, SF’V]EI Y INSTRUCTIONS for
these T Veare avallable for § - ead h. Thev include really

detailed PRACTICAT. LAYOUTS, WIRING DATA AND

COMPONENT PRICE LIST. ALI. COMPONENTS
ARE AVAILABLE FOR INDIVIDUAL PURCHASE., AN
ATTRACTIVE TABLE MODEIL. CABINET FOR THE

12in. Model IS AVAILABLE FOR £6.19.6,

STERN RADIO LTD.

109 & 115, FLEET STREET, E.C.4.
Tel.: CENTRAL 531234,
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SOLDERING COSTS
car BE CUr. .j.

:

TRIGGER-FEED

SOLDERGUN @?’,

The Wolf Typz 5|
Soldergun . with its
trigger-feed action is indispensable
to all modern assembly.

SOLDERGUNS

Off-straight easy-grip handle . Perfect
balance - Solid construction . Low current con-
sumption . Model for every purpose . Rapid
constant heat.

SOLDERING IRONS

Identical as regards elements and bits to =;=:
Wolf Solderguns but with round hard  wooden TYpE 32 igG: TYPE 42
handle with heat-deflecting skirc.

ALTERNATIVE
TYPES AVAILABLE
SOLDERGUNS

L
P N

TYPE 31 g TYPE 7| Sk

TYPE4l Smmmige TYPES! Sho W
SOLDERING IRONS

/ % Obtainable at alf high-class stockists and ironmongers
L nays % Solides ae/é WOLF ELECTRIC SOLDERGUNS AND SOLDERING IRONS

WOLF EI;FGTIIW TOOLS LTD,,PIONEER WORNKS, HANGER LANE, LONDON, W.5- TELEPHONE: PERIVALE 56314

oLl Pointers for Designers

,

AND CONSTRUCTORS NUMBER ELEVEN

VALVES FOR TAPE RECORDERS

INPUT STAGE Tone correction and Output and bias osciilator Rectifier
Z729 intermediate stages N727/6AQS o N78 U709
{low noise pentode, B309 full-wave rectifier

double triode =
h, h

h
0
k | i Y778 k47"
ES T
(A iy [ e s
I
'y
Vh 6.3V Vi ~
h 0.2A 1 0.45A Ih 0.64A Ih  0.95A
Va 250V Va 250V \'A 250V Vhok 450V (max.) N
Vg2 140V gm  S5SmA/V Vg2 250V Vg2 250V :/in 3;3 rrr: (max.)
Q 50 mA out m
£m 1.85m/AV ra 10k T m [ 40 mA e
Ve (=2 Var =123V Ve -5V The heater-cathode rating
Rg, k. =470%2 Pour 4.5W Pour 4W of the U709 permits opéerJa\;
Base BSA Base BSA Base B7G Base B7G tion from a common 6.

heater winding

THE GENERAL’ ELECTRIC CO. LTD.,, MAGNET HOUSE, KINGSWAY, LONDON, W.C.

IR AL AR R A A\ Y A W W

For further information and full technical daia write to: The Osram Valve and Electronics Dept. J
2




¢RACEICAL 13

L YISO

“TELEVISION TIMES”

Editor : F. J. CAMM

Fditorisl and Advertisement Offices:

= practical ‘Tetevision,” George Newnes,
Ltd.. Tawer House, Sonthampion Strect,

and, W.C.2. ‘Phone: Temple Bac 4383,

Tetegrams=: Newnes, Rand. Londen.
Registered at the G.P.O. for fransmission by Canadian Mugazine Post,

Vol.5 No. 49

EVERY MONTII

JUNL. 1954

Televiews

COLOUR TV ON TAPE
HE Radio Corporation of America recently
disclosed that it has developed its own
system ol recording colour television
on magnetic tape.  The system records and
reproduces pictures in black and white and in
colour with no intermediate operations such as
film processing. In fact, it eliminates all chemical
processing. An official of the company said
that the magnetic tape recording of TV signals
should make possible a simple means by which
TV set owners can make recordings of TV
pictures in their own homes. Such recordings
can, of course, be played over and over again
like a gramophone disc. A demonstration of the
system showed the colours in true as distinct
from the usually exaggerated reds. blues and
greens of the cinema.

The same company has also announced that
colour TV sets will be on the market about six
months " after 1he Federal Communication
Commission approves the new colour system.
The method of recording TV on tape corres-

ponds in génerai principle 1o that employed

for recording sound on tape or wire.

Colour TV can now bc reccived in 335 big
citics in the U.S.A. and by the end of this year
the range will have increased to take in about
125 TV stations, which wilk bring colour TV to
75 per cent. of the American population.

Other American  experts have been con-
sidering the problem from another angle—the
tube or screen. Experts at the National Con-
vention of the Institute of Radio Engineers in
New York dealt with this in detail. The General
Electric Company of America made the sug-
gestion that the TV industry should adopt a
single standard electron gun to replace the three
types at present being used in America.

AN ATOMIC BATTFERY
FR()M America also comes the announcement
that it is now possible to convert atomic
energy, directly and simply, into small but usable
quantities of electrical energy sufficient to operate
a transistor, by means of an atomic battery.
This direct conversion of nuclear encrgy may
prove (o be as signiticant as Edison’s con-

version of electricity to light.  The battery
recently demonstrated to the Press is powered
by a minute quantity of long life strontium-90
radio-active isotope, obtained as a by-product
of atomic reactor operation. This big stride has
been achieved by coupling the battery’s radio-
active source 1o a transitor-like wafer which
instantaneously releases about 200,000 electrons’
for each electron it receives.

This may prove to be the beginning of a new
chapter in man’s effort to utilise some of the
enormous untapped energies within the nucleus
of the atom for peaceful purposes rather than
for the destruction of life. The atomic battery
is llkely to be applied first to portable and
pocket-size radio Teceivers, hearing aids, signal
control and similar devices.

Almost at- the same time as the above an-
nouncements came the news that the Bell
Laboratories have produced a * solar ™~ battery.
Made from strips of silicon. it is claimed that
this battery is powered from energy radiated
by the sun, and that it can deliver power at the
rate of 50 watts a square yard of surface. This
i1s approximately 50 million times the power
of the atoinic battery.

THE RADIO SHOW

PACE for this year’s national Radio Show,
>’ to be held at Earls Court from August 25th
to September 4th, is already overbooked. The
demand has been greater than at any time since
the war and this suggests that competition in the

radio and TV market is likely to be even more

competitive. All of the large tirms in radio and
TV are among the exhibitors. and all three
services are taking space. The BBC are to be
allocated more space than ever before.

PrACTICAL TELEVISION and our sister journal
Practical  Wireless will of course, occupy a
stand,

INDEXES FOR VOLUME 4

'NDEXES for Volume 4 ace still available at
Is. 1d. each from our publishing department.

address as above. Readers are advised. whethet

they have their copies bound or not, to obtain

indexes so that they can rapidly trace articles

and information published herein.—F. J. C.
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VHERE are at present being advertised in these
pages 9in., 12in. and 15in. narrow angle tubes
and a number of key components at very

reasonable prices, and it is a s¢t of these which has
been incorporated into the following design. This is
not primarily a constructional article, with precnse
wiring and dimensional instructions, but rather is it
intended to take the design section by section and
dissect each in turn to show how it functions. Apart
from prospective constructors, it may be that some
readers will find this description interesting as a
design study because some of the features, e.g., the
method of D.C. shift controls, may be incorpasrated
into existing equipments—always provided, of course,
that underlying principles are appreciated. The
warning remarks which appeared in the Editorial of
this magazine some months ago concerning the
many pitfalls of mixing circuits are most heamly
endorsed by the writer.

Balancing cost against desired performance usually
means accepting sub-standard results, but whilst
the endeavour of this design has been to simplicity
and economy of components the receiver maintains
a full frequency response, excellent interlace, linearity,
etc. Modern circuit techniques are employed, but
the older and more cheaply obtained B9G and octal
based valves are used. Any C.R.T. with a scanning
angle not much greater than 50 deg. may be used and
will be fully scanned, with an inch or two to spare,
with the E.H.T. of 7 to 8 kV. derived from the line
output auto-transformer, Since this is accomplished
without an efficiency diode, which is the normal
practice, it will be appreciated that the line transformer
is quite an efficient component. A further economy
in this stage is effected by operating the line output
valve as a self oscillator, thus saving at least one valve
.and several components. The C.R.T. illustrated is
the ion-trap type Mullard MW3[/16; the more
current type being the MW31/74. This is a similar
tube but with a grey filter face plate. The equipment
uses eight valves for video, timebases and power

June, 1954

MAGNETIC ReceIver

CONSTRUCTIONAL DETAILS OF AN

ECONOMICAL RECEIVER  UTILISING
SURPLUS COMMERCIAL  RECEIVER
COMPONENTS
By J. Cook

supply. Sound and vision strip valves account for
the remainder and the receiver 15 designed for use on
200-250 volts A.C. only.

The Circuit

Apart from the question of T.R.F.-versus-superhet
and, if the latter, the design of the mixer/oscillator
combination, designs vary but little. Since many
suitable vision and sound strips have been described
in these pages, the circuitry of the author’s receiver
is included for interest only because the modified
“Pye” strip used on the vision side is suitable for
the 45 Mc/s London transmissions only, it being a
T.R.F. line-up. In fact, unhappily, the T.R.F. seems
to be dying a natural death due to the difficulty of
retuning a vast number of tuned circuits when
alternative channels are desired. However, if the
45 Mc/s channel is required, the *“ Pye” strip can
hardly be bettered for performance and for ease of
adaptation from its service role. With five R.F.
stages and no less than 10 tuned and one broad-band
inductance, the alignment of this strip to get the very
best out of the BBC transmissions is a relatively
simple matter since the strip is aligned to give at least
4 Mc/s bandwidth as it stands. The input coil has no
variable core and is broadly tuned at 45 Mc/s ;
all the anode coils are peaked at 46.75 Mc/s with the
exception of the final (diode) coil, which is peaked at
45 Mc/s ; and the grid coils are all at 43.25 Mc/s
as aligned at factory. Thus a little judicious stagger
tuning, taking care not to overdo it on the sound
channel side because of breakthrough, enables a
bandwidth of 6 Mc/s for double sideband reception
to be obtained without any great difficulty. Principal
modifications are associated with the cathode
biasing arrangements where a potentiometer controls
the gain of the first two R.F. stages and controls
picture contrast. Partially unby-passed cathode
resistors develop negative feedback to counteract the
changes of input capacitance and impedance which
would otherwise introduce serious changes of tuning.
The contrast control is located on the separate time-
base chassis via cabling for the convenience of having
all variable controls together. Sound input is
extracted from the anode circuit of the sccond
vision R.F. stage and fed thence into the two R.F.
sound receiver ; the sound output stage with
associated gain control is located on the main time-
base chassis.

£y
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Detector

The diode detector (EAS50) is connected in such a
manner that a positive-going signal is presented to the
following video valve, i.e., the output is taken from
the cathode. If the ™ Pye ™ strip is used the connec-
tions must be reversed to meet this requirement,
The R.E. choke (Ch. 1) forms a low-pass filter with

MAMWY
w7
Videa, i
Output Ch 5
<5
paper

To CRT = A Sync -

Carhoce Sen
Fig. 2.—An alternative  vision interfereace  limiter

circuit.

¥

its associated components designed 1o reject the
carrvier {T.R.F.) or LF. and harmonics (superhet).
The two chokes used for this purpose in the " Pye ™
strip add up to about S mH.. but rather more. some
200-300 miH.. will be required in a superhet depending
on the intermediate trequency. The load resistor
(R1) must be as low as possible to maintain high-
frequency response, but high- enough o ensure
reasonable detector cfficiency. A value of 5.6 K
bas been found u reasonable compromise although
lower values may be tried and possibly preferred by
some.

Video
The special EF33 valve has been tried in this
position (V1), but it was found the " Old Faithtul =
EF50 when used with a high anode load resistor
was capable of fully modulating any normal tube
requiring something like 30 voits swing —and with
greater cconomy having regard to the higher current
reguirements of the formwer valve. inductance com-
pensation is used in the anode load to offset the
inevitable H.F. loss incurred by the high anode load.
Provided that none of the coils in the preceding
vision strip is peaked exactly to the resonant frequency
of the chokes Ch. 2 und Ch. 3, very litde ™ ringing ™
should be discernible. 1t should. perhaps, be explained
that “ ringing = is visibly apparent by the outlining
of all details on the screen by a secondary image.
A damping resistor (R3) is to prevent the over-
resonance which would cause this efiect. Additional
H.F. compensation is provided by the by-pass con-
¢, denser (C3) across the cathode bias resistor (R5).
~The value of this condenser has a profound effect
.. on picture quality, being quite critical and varying
Jfrom one set to another duc to the different stray
capacities assoviated with the video output lead and

components going to the modulation electrode of the
C.R.T. In fact, one TV set manufacturer has recently
made the capacity variable and labelled it ** Quality
Control.”™ What happens is that negative feedback
is developed across RS at low frequencies, when the
condenser then has negligible effect. But as the
frequency rises, the condenser becomes eftective
as a by-pass and the gain of the valve increases due
to the reduction of negative feedback which provides
a degree of correction dependent on the value of C3.
Some experiment to determine the best value of this
component is well worth while, for upon it depends
the guality ol the picture.

A 0.001 #F condenser is a good value to stact
with and, by increasing the value in steps of, say,
500 pF in paratlel, the cffect can be observed on the
screen until a value is reached when L.F. response
suffers and outlining haloes appear at the right-hand
edges of images. A value slightly less than this is the
correct value. In the author's receiver it was 0.0035
piF, but this value was probably rather higher than
normal due to a long video lead to the tube. This
long cable, though not good practice becausc of the
extra capacity introduced affecting H.F. response, is,
nevertheless, in order if it is possible by compensation
to resolve the full bandwidth adequately. This is
fortunate in large screen receivers because. as the
tube diameter increases, the distance between tube

console

The finished receiver in a

cabiact,

-
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socket and chassis and hence the
length of the video lead unavoid-
ably increases also. At all events,
the resolution of the 3 Mc's bars
in the test pattern is the final
acid test.

Cathode  modulation of the
C.R.T. is effected “through a resis-
tance (R4) and associated by-pass
condenser (C3). If a C.R.T. with
a tetrode gun is used, the D.C.
voltage applied to the cathode is
nearly halved by R26 so that the
-voltage of the first anode may be
reasonably low to maintain the re-
quired difference of about 250 volts.
I a triode gun C.R.T. is used R26
15 not necessary and need not be
fitted.  The feed circuit R4/CS
possesses  a long time-constant.
This 15 an arrangement which is
finding increasing favour among
manufacturers now because mod-
erate changes in D.C, level of the
picture, such as those sometimes expenencgd when  causing the beam current 1o rise, the voltage across
going from one camera 1o another or picture ** flutter R4 mcrease< proportionately.  This , increuse of
duc to aircraft, are greatly reduced by this simple voltage across R4 biases the tubc back.
arrangement.  When a change of D.C. level occurs (To he continued.)

- LIST OF COMPONENTS - o come v
CONDENSERS . R33, 34—45.05W

Vision sound strips and power pack.
H.T. smoothing components,

Front left : Sound receiver with main
Front right : Power pack. Rear : Pye
vision strip,

R35—6¢ variable pot. centre tapped**

(AIl condensers have a working voltage rating ol
350 volts unless otherwise stated.)

Cl1, C2—35 pl mica

C3—See text

C4—32 4T cleetrolytic

C5,6,7. 13,22, 23, 28—0.4 pf°

C8—16 #F electrolytic

C9—200 pF mica

Cto—0.5 ¥

CH. 26—0.005 ) mica -

CI2. 18, 31, 35 0.002 #F mica

C14—300 pt mica

CIS—0.001 F 12,53 kV (see texty

C16,24—1000 «F ck‘(trnlvtus. 6v (caq insulated)**

C17, 30, 32—0.05 «f

C19--0.01 «F

C20—100 #F electrolytic, surge limiting TV type

C21-—-64. 1F electrolytic, surge limiting TV type

C25—100 «F electrolytic, S0 v,

C27—0.015 #F (0.01 plus 0.005 1)

C29—500 p¥ mica

C33, 34—0.01 #¥. 500 v,

C36—16 ~F clectrolytic

RESISTORS
(Al resistors } watt rating unless otherwise stated.)
RI, 385614« R4, 15, 25, 27, 43, 44—
R2—8.2 kv 2W 100 Kk
R3. 30, 49—22 k 2 R16— 220 2W
R4—220 L« R17—100 ¢ variable 3W
R5--270 ¢ RI18—1 k7 variable 3W

Ra. 40, 42470 k 12
R7 - 100 K 22 variable
827K

RY —500 2 2%

RIO, 32, 311 M
RUi—- 10Kk
RIZ—15 k¢

I3, 28, 6—47 k¢

R1I9—5 L 2 10W

R20., 28— 59 k !/ variable

R22-——6.8 k 7 1O0W

R23, 22 —22k

R24—10 12 variahle pot.
11W centre tapped**

R26 - 270 k £2%

R31—470 ¢

R36. 41, 451 M2 sariable potentiometers
R37—33 12

R39—5 Kk & variable
R4T—1 M2 IW

R48—100 k 2 W
R30—20002 1 W

TRANSFORMERS AND CHOKES

T1—Plessey line output transformer [yvpe SL.7,
Part No. CP.72036,2 or CP.72036 compleie
with width inductance. ¢

1.1/1.2 and FI F2—DeHector coils, low impedance
line and frame to match above.

(Both the above manutacturers” surplus  items

available as a set together with focus coil from

Radio Clearance, l.ad., Tottenham Court Road,

WL}

T2—Multi-ratio frame output transtormer (mam-
facturers’ surplus availabie from Laskys Radio,
Harrow Road, W.9)

TI—TV type auto-transtormer. input 200 to 2390
volts A.C. overwound to 300 yolts at 250 mA\,
Heater windings 6.3 voits 8 amps, 8 volts X amps.
(Obtainable from Premier Radio, Ltd., Ldgware
Road, W.2)

T4—Small  heater transformer to suit C.R.7.
(e.g.. 6.3 volts at minimum of 0.3 amp. tor
MW A6

Ch.la, Ch.1b—Sec text

Ch.2, Ch.3—Universal video peaking chokes. Mude
by Denco

Ch.4—3 to 3 henry 230 mA smoothing chohe,
30 ohms D.C. resistance

MISCELLANEOUS

FI,F2—2 anp. fuse Vi 6SNIGT
113—750 mA fuse V7 - K123

: EFs0 VE—SU4G
V2—FEAS0 W ST.CL rectilior
V4 —EL38 K3 23 or similar

V5 —EYSH or SUGI
*See text,  **May be omitted if desired.
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Modifying the R3118 and the ZC8931

CONVERSION DETAILS FOR A POWERFUL SOUND AND VISION RECEiVER
’ By B. L. Morley '
(Concluded from page 554, Muay issue)

ODIFICATIONS to the vision stages are very
I\/I simple. They are as follows :
V5.—Take two brown wires from pin
7 and connect together, clear of the valve. Remove
the 0.1 u#F from pin 7 to earth and short circuit pin
7 to earth..
V6 and 7.—No modifications required.

Contrast Control .o |

This should be fitted on the front panel as given
previously ; the brown wire previously wired to the
centre of the “ Gain ™ socket should be connected to
the centre tag of the control and the other tag should
be connected to earth, Make certain to reconnect
the 50 uF condenser.

Detector V8

This valve was originally used for pulse input
controlling the suppressor grid of V9.

To modify it disconnect the wire from L8 to the

grid of V9 and connect it to the cathode of V8. Dis- -

connect the cathode of V8 from earth, The connection
of L8 to the cathode of the diode is most easily
arranged by disconnecting the grid V9 wire from the
top right-hand tag by the coil, and running a wire
from this point through a spare hole in the base
of the screening can to the cathode of V8.

Wind the filter coil as per the data.

Remove the 4702 and 470 K!2 resistances from
pin 7 of V9 and drill a hole in the chassis by the
side of pin 7. Fit a small grommet in the hole and
run a shoit piece of flex from the pin to grid of the
valve. Fit a 4.7 K{2 from pin 7 to earth and connect
the filter coil from pin 7 to the anode of the detector,
and at this point connect a 15 pF condenser to earth.

Video Valve

Earth the suppressor grid (pin 5) of the valve ;
remove the 100£2 cathode resistor and fit 47£2 in licu.
(A value between 472 and 68{2 is suitable.)

Connect an 8 nF condenser from the screened
grid of V9 to earth. The condenser can be mounted
on a clip on the side of the chassis. (A condenser
of the Drilytic type is most suitable.)

Remove the small resistor panel from L9 can and
mount it at the end of the rcsistor panel containing
the 4.7 K€ resistors underneath the chassis. The
little panel should be fitted at right angles to the
existing panel,

Wire up the panel by taking the red wire previously
running through the bottom of L9 can to the junction

of the 1 K!2 resistor and the 0.002 nF condenser,

and the yellow wire to the screened grid of V9 and
the other side of the 1 K {2 resistor. Wire from the
10 K {2 resistor to the anode of the video valve and
connect the other side of the 0.002 ;F to earth.

Wire the existing screened cable previously going
to the ' Pulse Input”™ socket so that one end is
connected directly to the anode of the video valve
and the other end to the video output socket.

If a magnetic tube is being used. then it is worth

while to replace the screened wire with a short section
of coaxial cable. )
This completes the vision section. (Fig. 6.)

Cathode Modulation

The circuit arrangements just described are quite
suitable for the VCR97 or for a magnetic tube which
is connected to a timebase via a cathode follower
and uses grid modulation. Where cathode modulation
is desired, then the video valve output must be
altered in accordance with Fig. Sb, while if direct
connection to the grid of the picture tube is desired,
then Fig. 5a circuit can be used.

Note that the detector is connected for grid
modulation ; if cathode modulation is to be used
the detector valve must have its anode and cathode
reversed, and the bias resistor of V9 must be increased
to 22012,

The Sound Section 2

This section requires a little more work than the
vision stages.

V10. This becomes the first sound I.F. As the
frequency is 9.5 Mc/s the tuning of the coils must be
altered. This is carried out simply by connecting an
0-30 pF postage stamp trimmer across each I.F. coil.

The hole which is spare in L9 can is enlarged to
take }in. diameter coaxial. A similar hole in can
LS is also enlarged. A short section of coaxial cable
is now run between the two cans.

Put 2 turns of approximately 22 swg enameclled
wire on top of the coil in L5 and earth one end.
Take the other end to the centre conductor of the
coaxial cable and earth the outer of the cable. Do
exactly the same thing in can L9,

The trimmer can be miounted on the upright metal
strip which holds the can itself and it should be so

s

68K 1w SOMF

WA
To sync/( +)

To CRT
cathoge

£
"T HT— % HT =

=5

—_

N (—) Sync. -

(a) Grid modulation (b) Cathode modulation
Nagnetic CRT Magnetic CRT 1

Note: L can be IMcs boost choke as used in Viewmaster”
t

Fig. S.—Alternative methods of feeding the tube,
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arranged that the trimmer can be adjusted when the
can is on,

The 2.2 K£2 resistor should be removed from
across the coil.

2nd Sound LF.

Take out the bottom 10 K12 resistor on the panel
in can L10 and fit the trimmer. Disconnect the white
wire : remove the 10 K{2 resistor from the cap of
V12 and short circuit the tags on the cap. Change
the cap lead to the top tag of coil L10.

Now take two yellow wires from tag 4 and insert
a 10 K{2 resistor between the,yellow wire and tag 4.

The cathode of the valve should now be dccoupled
with a 0.01 uF condenser.

Detector and Noise Limiter

Remove the 100 pF from the cathode of V14
strap the cathode of V14 to that of Vi1, and connect
a 35 pF condenser between the cathodes and earth.
Disconnect the 2.2 M2 from the top of L11 can and
fit 500 pF in licu. This 500 pF is one removed from
lower down the small tag strip. It is mounted as
in the previous can.

Remove the 10 pF from inside L11 can and recover
the 100 pF and 4.7 K2 from the strip by VII. Run

47n:§ 47K
=
47KNZ
.oolg T .
< <
#L 2 knE  Zroxn
2, 2 2
= 2Kn 3
TO VISION
OUTPUT
SOCKET
SPo/
L2
50 )
oF
< X
47K X X ~—
g L say
S50 § x LS
S s
4
68
-owET n
) HT~
HT +
20240
TO LS
ouTPUT
SOCKET
s +05
22MNZ w
2
b
:
v via i
0o XX
n X
<& e ey
= b 00 631
s aqn |4 x FIL'S.
4 '?S;/ S >
& 2500 <
3 SO b3
473 b xx 680 o 2
Kﬂ:; T;F ZSﬂT ’ ° }jFT :E
HT—~

Figs. 6 and 7.—The vision and sound sections,
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a wire from can L11 to the anode of VIt and it the

4.7 KL between the cathode of VII and earth.
Reference to Fig. 7 should make the matter clear.
Remove ‘the 100 K& resistor and connect the

anode of VI4 (o the 2.2 ML resistor in LIt can and

vie Vit vI0 v
O e O O Smoothiy
congensers
Li L0 Ly

L8 o

va
0O o O
Vi3 Vit VIS

L7 O

V7
Nigins
T-3nsformer )

ts | O
V6

s O
vs

v ve v
V3
@) O % O
vis

Fig. 8.—Chassis layout.

take the other side of the resistor to H.T. positive
line.

Disconnect the red wire running between
Lit and L10 and divert it 1o the anode of VI12.

cans

First Audio

Remove the 2.2 K cathode resistor from VI3
and replace it with onc of 680 ohms. Fit a 25 yF
25 volt wkg between the cathode and eaith and
disconnect the lead going to the 100 nF condenser.
Insert a 470 K{2 resistor in thc anode circuit of the
valve and disconnect the | ¢#F paper type condenser ;
in its place insert an 0.05 #F mounted on the side
of the chassis.

Wire the volume control as shown in Fig. 7.

Sound Qutput

The magic eye should have been removed and the
holder is now wired for a 6V6. The red wire is the
heater common and the black wire is the earth.
The vellow wire goes via the switch operated by open-
ing the tuning panel and the switch should either be
removed” or the contacts short circuited.  This wire
now becomes the H.T. positive feed for the 6V6 and
should be connected to pin 4.

VOLTAGE READINGS AT TEST PANEL

\ 1.5 V6 ... LS VIO ... 1.5
V2 ... L3 V7 ..o 1.2 Viz ... 3.0
V3 1.1 \% 125 Vi3 ... 40
\A 1.8 . VIS ... 200

PRACTICAL TELEVISION n

Connect a t00 K2 resistor on the component
strip by the magic eve and remove the other resistors.
This resistor now becomes the grid stopper lor the
6V6. The other side of the urid stopper goes to the
slider of the volume control.

The greén wire on the magic eye is used for the
cathode of the 6V6 and underneath the chassis it is
diverted to the positive side of the 100 1 F condenser.
Two 47042 resistors are connecled across the tags
of this condenser.

The output transformer is fixed underneath the
long metal strip, towards the front end of the chassis,
upside-down. It is wired as shown in Fig. 7 and one
side of the output is earthed, while the other side
is taken to the Pve output socket. (One side of the
Pye socket must also be earthed, of course.}

This completes the modifications. Fig. 8 shows
the layout at the top of the chassis.

The wiring should now be checked before checking
the alignment.

Alignment o

Connect phones or a loudspeaker with its output
transformer to the video output socket, via a con-
denser of about 0.1 ¢F.

Connect an aerial to the acrial socket and insert
the mains plug : switch on and allow the set to warm
up.  Sct the contrast 1o maximum,

The vision signal should now be tuned ih. I the
tests given previously have been made there should
be no difficulty in getting the signal. The vision
signal sounds like a mixture of rough hum and
motor-boating. .

Note the positiowr ol the trimmers and now tune in
the sound signal and again note the position of the
trimmers.

The loudspeaker (without transformer) should
now be connected to the loudspeaker output socket
and the oscillator should be swung until the sound
signal is heard. Adjust the trimmers to maximum
volume. and note the position of the oscillator.

Now resel the oscillator for the vision signal and

" retrim the sound I.F.s.

Gradually work the oscillator from sound position
1o the position obtained for vision and when the
two readings approach cach other go back to the
vision slages.

Once again adjust all tuners 10 maximum vision

HT+ 2500
/50mA

9.—Circuit of a suitzble mains unit.

Fig.
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and then adjust the oscillator until the
** volume ”’ of the vision signal is reduced by half.
Note the position of the oscillator. Now go back
to the sound channel and adjust the oscillator for
maximum sound and finally adjust the sound I.F.s
for maximum sound.

The position should now be reached where the
vision signal is correctly positioned and has plenty
of ** volume » and the sound has plenty of volume.

Final adjustments to vision and sound are best
done when Test Card C is being radiated.

signal

Power Pack

In the case of the ZC unit a power pack will be
necessary ; this necd not be elaborate and a sug-
gested scheme is given in Fig. 9.

Instability

If difficulty with regeneration is experienced then
further decoupling can be added by connecting a
500 pF condenser across each 50 pF decoupling con-
denser.

Iucreasing the Gain
An increase in gain can be obtained by dis-

connecting the 2.2 K2 damping resistors from the
vision LF. coils,

Increasing the quality

The band-width of the vision I.F. stages should be
ample to provide a signal of good quality. 1If quality
is poor, then the vision I.F. coils can be retuned. It
should not be normally necessary to do this, but if it
is attempted, then the work should be done on Test
Card C so that the result of the operations can be
observed.

Test Voltages

One useful feature of the unit is that a small test
panel is provided so that valve voltage readings can
be checked. A list of those obtained with the
prototype is appended.

Pre-Amps

In the remote areas a prc-amplifier can be used
and circuits for such pre-amps have been given from
time to time in the pages of this journal.

Note that any pre-amp used must be equipped with
its own power supply. Tk existing power supply of
the unit is already worked to the limit by using the
6V6 valve.

BBC Station and Studio News

North Hessary Tor
FOLLOWING the Public Enquiry at Exeter in
September, 1953, the Minister of Housing

and Local Government on January 25, 1954, gave
his formal planning permission for the erection of a
BBC television station on North Hessary Tor, subject
10 agreement between the BBC and the Devon
County Council as to the exact position of the
building and ‘mast. Agreement has been reached on
this point. 1t is, however, alleged that there are
commoners’ rights affecting North Hessary Tor, of
which the present owners of the land have no records.
The legal processes involved in disproving the
existence of these commoners’ rights or alternatively
of extinguishing any commoners’ rights which may
exist on the very small amount of land which the
BBC would need to enclose may take several months
and may still further delay the television service
for Devon and Cornwall. In the meanwhile the
BBC is taking all possible steps towards the provision
of the transmitters so that any delay may be mini-
mised.
The Meldrum Station

A contract for building work at the new medium-
power television transmitting station for North-East
Scotland, at Meldrum, Aberdeenshire, has becn
placed with Alexander Hall & Son (Builders) Ltd.,
of AberJeen.

The contract covers the provision of the main
station building, the drainage system, scrvice roads,
and fencing.

Crystal Palace Station

A contract has been placed with British I[nsulated
Callender’s Construction Co., Lid., for the design,
supply and erection of a self-supporting tower to
carry the aerials for the new London Television
Transmitting Station at Crystal Palace.

This new tower, which will be designed and built

-of lattice steel construction,

to comply with the BBC’s specification of structural
requirements, will have a height of 640ft. It will be
tapering from 120ft,
square at the base to 9ft. 6in. square at the 440ft.
level. Between 440ft. and 600ft. the tower will have
parallel faces 9ft. 6in. across ; on this portion will
be mounted eight stacks of four dipoles forming
the Band I transmitting aerial.  Above this there
will be a topmast 40ft. high and 2ft. 6in. square.

Provision is made at the 440ft. level for the installa-
tion of dish-type receiving aerials for picking up
outside broadcast transmissions. There will be a
hoist between this level and the ground.

The tower will be equipped with aircraft warning
lights to comply with the requirements of the Ministry
of Transport and Civil Aviation.

It is expected that the main structure of the tower
will be completed by the autumn of 1955,

New Studio Equipment

Contracts have been placed with Marconi’s
Wireless Telegraph Co., Ltd., Electric and Musical
Industries Ltd., and Pye Ltd., for new television
cameras, picture monitors and other equipment for
studio use.

The Marconi contract covers the provision of
16 cameras using the 4}in. Image Orthicon pick-up
tube developed for studio use, the associated camera
channel apparatus, six vision mixing and pre-view
switching equipments, distribution amplifiers and
waveform generators.

The Marconi Image Orthicon Cameras are of the
same type which will be used with the four BBC
Television Outside Broadcast Vehicles now under
construction at Marconi’s Chelmsford Works.

The Pye contract covers the provision of 62 picture
monitors,

This equipment will be used to re-cquip some of the
existing television studios and to ecxtend studio
facilities in the London arca.

L
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CONSTRUCTIONAL DETAILS OF AN EASILY BUILT INSTRUMENT SUITABLE
FCR ALIGNING TELEVISION RECEIVERS

By S. C. Murison

(Concluded from puge 346, May issue.)

HE potentiometer now has a 360 degree travel.

During 170 degrees of this the resistance be-

tween the wiper and one of the track ends
varies linearly. During the remaining 190 degrees the
wiper 10 track end resistance is conslant excepl for a
momentary open-circuit at the point where the wiper
leaves the end ol the foil.

Construction
The form which the instrument takes need not be

the same as that shown in the photographs. Chunges -

must not be made o the layout of the oscillator,
however, unless the constructor has facilities to ensure
that the perlormance is not impaired by the changes.
The tayout ol the parts in the oscitlator can be seen
from the photographs. A single earthing point is used
at the side of the valve-holder away from C3. The
earthing wire from the rotor of €3 should not be
forgotien in wiring up.

Fig. 4 gives details "o the brackets used on the
original. No tools bevond a hack-saw, a hammer, a
vice and a deill need be used in making the brackets.
Aluminium sheet ol 16 saw.g. was used for the
originals. The side flanges on each bracket are present
to improve their rigidity and should nol be omitted.
It is rccommended that two flexible couplers in tan-
dem be used to couple the shalt of C3 to that of RV2,
This makes their alignment very little trouble.

The only connection 1o the wavemeter is made by a
3in. length of coaxial cable, which is soldered to the
wavemeter before it is fastened in ‘place, because
is not accessible afterwards.  The screw used 1o
secure the wavemetér coil 1o the front panel should be
no longer thun is necessary to hold the coil firmly.
Too great a length of screw projecting into the voil
can damp it and by so doing will broaden the appear-
ance of the frequency marker.  An ideal solution
is 1o stick the former 1o the pane! with a reaflly good
adhesive.

If the same oscilloscope is to be used all the time
with the wobbulutor, it may not be necessary to build
a power pack into the wobbulator. 1t may be possible
to arrange a plug and sockel arrangement lor the
power supply to-the internal timebase, so that when
the wobbulator is used it uses the power which is
noermally fed to the timebase, I this course-is adopted,
it is safer to leave L3. C8 and €9 on the wobbulator,
This improves the decoupling and minimises any
tendency for feedback from the oscilloscope 10 the
wobbulator. The requirements of the wobbulator
are 6.3 volis at 0.75 amps and 300 volis at 12 mA.

I a great deal of alignment is to be undertaken and
the user does not wish o tie up an oscilloscope

v

exclusively for this work, a simple unit on the lines of
Fig. 5 makes a convenient solution without undue
cxpense,  The simple Y-axis amplifier can receive its
heater and H.T. supplies from the wobbulator via a
plug and socket. The same plug and socket can carry
the X-axis sweep voltage. It is not recommended
that the same cable be used for the mains supply
to the monitor unit. A multi-core cable for this
purpose can be seen on some of the illustrations.

It should be noted that the Y-axis amplifier used
to display the output of the receiver need not have
a good high-frequency response.  Providing that
enough gain at 20 to 30 ¢/s is available to allow a
reasonable vertical deflection (0 be obtained, there
are no complicated requirements for this amplitier,

N
Setting-up

When the instrument is fully wired, a check to make
sure that it is oscillating should be made. At this
stuge its outpul frequency will probably be unknown :
and consequently the casiest way is to short-circuit
C3, while watching the glow in V2. With RV tully
clockwise, short-circuiting C3 results in the glow in
V2 dimming. .

The first sicp in the setting-up process is to make the
left-hand end of the trace correspond to the low-
frequency end of the wobble. Disconnect one side
ol the mains going to the motor and tape it or other-
wise render it harmless. Slacken off the grub screws

Fig. 4.—Details of the mounting brackets.
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in the couplers between C3 and RV2, Connect the
wobbulator to the oscilloscope and connect both to
mains. By hand, turn the shaft of RV2 until the spot
is fully to the left of the screen. Now turn C3 to its
maximum capacitance position, and then turn it
five degrees towards minimum capacitance in the
same direction as the motor will turn it. Tighten
up the grub screws on the couplers without disturb-
ing the relative positions of C3 and RV2 shafts. The
motor Icad should now be connected. It should be
noted that the method given above will only work
when there is a direct connection from the wiper of
RV2 to the X1 plate. Even if it is not intended to use
the wobbulator with such a connection, it should be
employed for setting-up purposes.

The next step is to calibratc the wavemeter.
Although ecasier methods may suggest themselves,
the method which follows is recommended because of
the -accuracy which is possible with it. A detector of
some kind is necessary. The simple circuit given in
Fig. 6(a) is very suitable. A signal generator covering
40 to 70 Mc/s i1s necessary. The only important thing
required of this generator is good frequency cali-
bration. If a constructor does not have one of his
own, he should be able to borrow one by virtuc of the
happy relationship which always seems to exist
between service mechanics and constructors.

- Using the arrangement of Fig. S, tune the signal
geperator to 70 Mcfs. Set Cl! to maximum
capacitance. Reduce the value of C2 and unscrew
the core of L2 until a patiern like that of Fig. 6(b)
appears on the screen. This pattern is produced by
a beat between the wobbulator and the signal
generator. Now tune Ci until the frequency marker

‘ tuned to the desired channel.

increase the spacing between the turns of L1 until
it can tune to 70 Mc/s. When this has been done,
paint the turns of L1 with coil dope. Mark the pointer
position corresponding to 70 Mc/s.

Tune the signal generator to 65 Mc/s, adjusting
the core of L2 and the setting of C2, if necessary,
to keep the beat pattern on the screen. Tune the
wavemeter to coincide with the new position of the
beat pattern. Mark the pointer position for 65 Mc/s.
This process is continued down to and including
40 Mc/s.

[t is a matter of personal preference how many
points on the calibration of the wavemeter should be
permanently marked. Probably the best method is
to calibrate every 5 Mc/s point in one colour and to
mark the extremities of cach television channel in
another colour. It is worth taking pains in the calibra-
tion of the wavemeter, for it will be used throughout
the life of the wobbulator as a reference to trequency,
not only in making measurements on receivers but
also in changing the wobbulator from one channel to
another. 5

When the wavemeter has been calibrated, it only
remains to adjust C2 and L2 for the desired channel.
To do this a detector is still necessary, but the signal
generator is not. As a detector either the arrangement
of Fig. 6(a) may be used, oy the wobbulator output
cable may be fed into the aerial socket of a receiver
If the latter method is
used, the Y-axis of the oscilloscope should be fed
from the anode of the video amplifier valve. The
actual procedure is the same whether C2 and L2 are
being set-up for the first time or whether a change
of channel is being made.

coincides with crest of the beat pattern. If the wave- Set C2 to minimum capacitance. With the
meter cannot be tuned high ¢noughin frequency, gently wavemeter  set  to  the  highest frequency
) required for the desired channel, adjust the

Sweep Voltage core of L2 until the frequency marker
appears on the right-hand side of the trace.

HI+300v. Now tune the wavemeter to the lowest re-
quired frequency and adjust C2 to bring the

270 o2 frequency marker to the left-hand side of

o K2 mQ the trace. Re-tune the wavemeter to the
gfﬁgﬁ’ highest frequency and readjust the core of

L2, if necessary, to bring the frequency

marker to the right-hand side of the trace.
Return to the lowest frequency of the
channel and check the setting of C2.
Repeat this process until the ends of the

vCR A
139A 2y, %
A

S
- I K2
£50
[ = S KN
= | |
e ) al /‘3{3) /,
Brightening N ‘
pulse KQ Vui20a
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Signal Generdator

output S0pF
""" S ¢ 00 0 J
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Wobbulator o
ouvtput
tpu Germanm eloX (9]
giode —
1
(&)
B2t
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=} pattern
Frequency
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Fig. 6.—A suitable simple circuit for a detector.

horizontal trace correspond to the desired frequency
limits required.
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Usually it is only necessary to adjust L2 twice
and C3 three times. 1 one starts from scratch without
any,idea of where they should be set. After a little
experience il is possible to set them up practically
without reference to the wavemeter—although they
should always be checked by it, of course.

I the wobbulator is to be moved about in cars and
vans, it is worthwhile to slip a thin strip of rubber
between the core of L.2 and the threads in the bore of
the former. This prevents the core being moved by
vibration, yet leaves it free enough for changing the
channel.

Moditications

The instrument as described is well suited to rapid
alighment on a chosen channel. Any proposed
modification should be well considered. It is not
wise to make any change to the circuit of VI unless
the constructor is prepared to emburk on a long
series of measurements to check the constancy of
outpui voltage over the band. [t may be felt that the
unused half of VI is a waste : but any proposed
alternative should be carefully checked 1o ensure its
freedom from microphonic eftects.

The more ambitious constructor may care to devise
a method of panel control for C2 and the core of 1.2,
Providing that no pieces of metal which may be
resonant in the band 40 to 70 Mc/s are involved, this
would be a slight advantage.

Mobile TV Laboratory on
the Continent

N order to extend its information regarding,
television reception abroad, The General Electric
Co. 1.td. has carried out a-series of field tests on the
Continent. A mobile laboratory, manned by a team
drawn jointly from the G.E.C. Reseurch Laboratories
al Wembley und the G.E.C. Radio Works Develop-
ment Laboratory at Coventry, has spent several
weeks on the Continent testing receiver chassis
developed for use on European trunsmitting systems.
Valuable information has been gained on TV,
_reception generally, which will be purticulurly useful
in the design of G.E.C. exporl receivers.

Laboratories. Wembley. to be checked. Photographs
of Dutch and Wembley waveforms were compared.

Measurements were made of the signal/noise
ratio in various towns, an important factor in design-
ing receivers for general use in a given area. In the
course of the expedition, the van was also taken into
a part of Holland in which Dutch and German
transmissions overlapped ; this enabled the team to
study the degree of protection obtained with the
tuning stages of the G.E.C. test receivers, which
proved (o be extremely high. Furthermore, additional
information was obtained on the recéption conditions
prevailing on the 200 Mc/s band used in Germany.

The expedition followed phaturally on a series of
field tests which have been made throughout Great
Britain during recent years.

Since the European transmitting sta-
tions use negative modulation and 6235
Jines, whilc their sound is frequency-
modulated instead of amplitude modu-
lated, their system is basieally ditterent
from that used in this country : reception
conditions are accordingly quite ditter-
ent, and the information required could
only be obtained by field tests on the
spot. For example, the use of neyative
modulation renders Continental synchro-
nising systems much more susceptible to
interference. and to obtain the same
quality of reception us is achieved on
the British system a much more com-
plicated receiver is needed.  Again, since
the sound on Continental TV s
frequency-modulated, inter-carrier sys-
tems can be used. und information on
these was also obtained.

sty

{n addition, the resufts  obtained
enabled the performance of the closed
line transnutter  at the Research

PR i
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The G.E.C. mobile laboratory out on tield tests near Eindhoven,
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FAULT SYMPTOMS

THE CAUSES OF COMMON FAULTS, AND METHODS OF

CORRECTION

By Gordon J. King, AM.IPRE.

Continued from page 549, May issue)

HIS in itself, however, represents a form of
interlace cheeking aid, particularly when
such a condition 1s compared with a non-

interlaced picture clearly revealing the total inertness
of the line structure and the comparatively wide
and empty spaces between. To provide a comparison
it is easy to achieve a non-interlace by adjusting
the framehold control just off lock so that the
picture slips very slowly downwards.

Incidentally it should be noted that the illustra-
tion given last month and marked Fig. 45 actually
consists of three illustrations, the centre one being
46 and the lower one 47,

Another method is by following the apparent line
movement with the eyes, and, after a little practice,
as the eyes scan the screen vertically it is possible
momentarily to resolve just a single frame of a picture
to obtain a comparative mental impression of non-
interlace. Should it seem impossible to obtain a
fleeting glimpse of a separate frame by this method,
however, the indication may be that interlace is not
oceurring, or it may mean that the requisite art of
moving the eyes at the correct speed in a fixed plane
has not yet been acquired ; practice on a number of
receivers is generally desirable before making a
definite statement in this respect ! To assist, how-
ever, the use of a pencil or finger can be employed to
trace the fine movement mechanically—the eyes, of
course, then following the movement of the pencil,
while at the same time scanning the screen. Practice
is necessary to determine the optimum speed of
pencil movement.

Examining the frame flyback lines is another
method frequently adopted. Fig. 48(a) reveals how
the flyback lines are generally formed when the
brightness control is advanced beyond its desirable
setting (this, of course, ts assuming that no flyback
suppression device is embodied in the receiver ; this
will be considered later). The two vertical columns
of short horizontal lines (the two horizontally
adjacent short lincs tend to resolve into a complete
line if the brightness control is advanced too far) are
those in which we are mainly interested for this test.
The actual number of tines is of no consequence, since
the number is a function of the speed of the frame
flyback and will vary from receiver
to receiver.

the remote chance that, although the frame timebase
is being " fired " at the precise moment each frame
to create evenly spaced flyback lines, something
unusual may be happening to impair raster interlace.

As compared with a good interlace condition at
Fig. 48(a), the diagram at (b) illustrates how the
flyback lines generally resolve when the interlace is not
so good or when it is not occurring at all.

Faults in a Receiver Which May Affect Interlace

When it is realised that a successful interlace can
occur only when the start of a frame scan coincides
with the start of a line scan every other frame only,
we can clearly understand why a slight disturbance
in the frame generator or synchronising circuits
is Hable severely to impair the interlace performance.
If, for instance, the scans start together at every scan
they follow the same path and no interlace exists ;
and it is interesting to note that to do this tie frame
generator has to be *“ pulled  only half a line every
other frame. As a ratio this works out 1o something
like 50 microseconds in 20 milliseconds, or one part
in 400. It has been proved, however, that a minute
disturbance in the frame circuits of one part in 2,000
will impair the interlace to a noticeable degree,
probably resulting in something like a 40-60 interlace.

About the largest normal disturbance generated in
a television receiver is during the line flyback when,
as we have already seen, a high potential pulsc is
developed across the line output transformer and
associated inductors. In a large numbcr of cases a
poor interlace is the result of this pulse gaining
admittance, by somic means or other, to the frame
timebase sections to ** fire " the generator either
slightly before or after the ** firing ™ time necessary for
a perfect interlace.

In this respect the cause can generally be traced to
an undesirable coupling existing between the line
timebase and frame gencrator. This may be due to a
defective component in the sync separator, interlace
filter (if such a device is incorporated), or in the
frame generator circuit itself—sometimes poor insula-
tion in the frame blocking oscillator transformer
provokes the symptom, although the frame timebase
may be functioning quite normally otherwise.

We are interested in the spacing
between the short lines of one of
the columns ; it does not matter
which column is considered. When
the spacing is even—taking into
consideration, of course, the fact
that the space tends to diminish
towards the top of the screen,
anyway—it indicates 99 times out
of a 100 that interlace is taking
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place. The I per cent. possibility
that interlace is not occurring
under these conditions embraces

(a) A possible interiace

(b) A oefinite non—mnteriace

Fig. 48.—The formation of flyback lines, showing possible and non-interiace.

-
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1t is also most important to ensure that no screen-
ing has been removed from the line timebase and
that no associated interconnecting wire has inadver-
tently been moved near the vision detector, video
amplifier, synchronising circuits or frame generator.

Sometimes it huppens that the line pulses are not
sufficiently isolated from the frame generator by the
sync separator, and due to this possible leakage path
arrive at the frame generator in a roundabout way.
Modern receivers, unless a fault is moditying their
perfornmiance. are less prone to this kind ol trouble,
since, generally, an efficient interlace filter acts, apart
from its normal function, as a satisfactory = buffer =
between the line timebase and the rame generator.
It has been known for

2 HTLioe  |ine pulses—due to the
0 51500 .
- flyback-—to get mixed up
o In the H.T. circuits, often
= K0S Frome as the result of poor
oo gen  decoupling. and follow-
sync. ing a most unorthodox
sep.
200
Q
Fig. 49.—The syoc ampli-
fier stage of the Decca
Projection Model 121,
6o P 05 09 G5 03 09 00 05 0 G et O
)
f6pF |~
route lind their way to
the critical  frame  cir-
Msous Uil Il poor intértacing
Syne - is suspected 10 be due to
A A this cause a lot of time
Gain SZKQ . 2
is saved by working the
Chassis  frame generator from a

separale power source as a test. 1 then interlacing
is not restored the fault must obviously lie elsewhere.
A pair ol high resistance headphones can prove
most useful uas an indicator
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embodied in a single valve unit, The ECL80—
triode pentode—and the B36—double triode—arc
typical valves in this category often employed in
frame timebase circuits. Killing the H.T. supply by
disconnecting a resistor in the anode lead is about
the easiest way of tackling the problem in these
cases.

Before leaving the symptoms of poor interlacing,
it may be instructive (o consider two such problems
presented to the writer in recent months. One of the
receivers was u Decca Projection Model 121, This
set employs an amplifier stage solely for the sync
pulses, the actual separation being performed by a
diode c¢ircuit.  The sync pulses from the diode are,
therefore, directly applied to the control grid of the
sync amplifier valve, and the amplified pulses in
correct phase appear in the anode circuit. The circuit
at Fig. 49 shows the relevant details, in which it will
also be seen that a variable resistor is included in the
cathode circuit to control the gain of the stage.

The complaint was poor interlacing, coupled with
a critical line hold. Usually on this model an optimum
interlacing point can be found on the sync gain con-
trol. In this case, however, the control had very
little effect, and being a projection receiver the fault
condition of non-interlace was clearly revealed on the
Jarge screen. General circuit analysis soon established
that the 50 ;F cathode by-pass electrolytic capacitor
had lost most of its value. Incidentally, it is always a
good point to make an immediate test on any electro-
Ivtic capacitor that may lorm a part of the circuit
under suspicion—they have a bad habit of drying up
and changing from a capacitor to a resistor.

There are cases when an associated vaive develops
some obscure fault that, although the general function
of the circuit remains unaflfected, tends to disturb
the interlace performance. This makes it desirable,
therefore, particularly if a receiver suddenly develops
thé symptom of poor interlacing without any unusual
accompanying symptom, to try substituting the frame
generator and sync separator valves with others
known to be well up to standard before anything
more serious is contemplated.

for tracing line pulse leukage.
They should be used connected
in series with suitably rated =
isolating capacitors, and one
terminal can be connected to
the receiver chassis and the
other employed as a wander-
lead, atlowing quick connection
to parts of the frame circuit.
Line pulses in the frame genera-
tor will, ol course, be heard
in the phones as a high-pitched -0
whistle. ]
To make this test success-
fully it is first desirable to stop
the frame generator: In certain
receivers this can  be done
simply by removing the appro  amn
priate valve.  In other circuits, 01
however, care must be taken
owing to the possibility of the
valve heaters being wired in
series, or that two sections—

From
video
Ampd,

HT Line

10K0Y % I
Height 8
4
=

!
7o Line =z
gen

Frame osc
transformen

Chassis

one . section only working as
-frame  gencrator — may  be

Fig. 50.—The frame synchronising section and frame blockiag oscillator of

the Terguson 94T,
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The circuit in Ferguson Model 941T tends to
suffer in such a way, and in an instance investigated
by the writer care was demanded in selecting a new
replacement valve that gave a good interlace. Fig. 50
illustrates the sync separator and the blocking oscil-
lator section of this receiver. It was discovered that
by including a Type W6 Westector rectifier across the
frame sync feed resistor, as shown in dotted.lines on the
diagram, a much improved interlace performance
was achieved, and replacing associated valves was then
not such a critical process; apart from this, frame
lock was made much more solid and was less affected
by sudden bursts of interference.

No Raster (E.H.T. O.K))

We have already considered ways and means of
checking E.H.T. and the line timebase circuits with

respect to a blank screen being caused by lack of -

picture-tube final anode potential. Having established
that the missing raster is not due to this cause,
however, it is still a comparatively simple matter to
locate the precise cause and, generally speaking,
such a symptom represents one of the less complex
faults to diagnose—so far as a direct viewing receiver
is concerned.

In the first place it is fairly obvious that, after
having established the presence of E.H.T., we will
observe the picture-tube in the vicinity of its neck to
ensure that the heater is emitting light and, we hope,
electrons. Although we can see the heater glowing
we can only assume, for the time being, that it is
producing the desired quantity of electrons. It is
interesting to note, however, that from data gained
from observations made by the writer the chance that
the glowing heater is not emitting electrons in the
correct way for screen ilumination is very small

* indeed.

So far as the picture-tube itself is concerned, some-
thing may have happened to the fluorescent quality
of the screen to cause our lack of raster. In practice
a fault of this nature very rarely—if ever—occurs.
Though it should be remembered that as a tube
wears the phosphors comprising the screen undergo
a chemical change which tends to reduce their light
emitting efficiency this effect may be hastened if
direct sunlight is allowed to fall on the tube face for
any length of time. This must be taken into account
when examining a set for a blank screen, but essen-
tially, provided the raster died suddenly, whether
during a period when the set was actually operating
or whether the symptom was brought to notice when
the receiver was switched on, it is safe to be definite
that the fluorescent screen is not responsible.

Check the Tube Heater Circuit

Sometimes, mainly for mechanical reasons, the
tube *“ goes down to air.” When this occurs, however,
the tube heater rapidly burns out—it being very
rarely observed alight under these conditions,
Furthermore, a white deposit is often seen clinging
to the inside of the neck of the tube.

With this reasoning in mind, therefore, we can
clearly see that there is little need to express concern
over the health of the picture-tube, even though no
trace of illumination is displayed on the screen and
yet E.H.T. is around in normal quantity ; this is,
of course, provided the tube heater is glowing.

In certain cases there is still a degree of hope, even
with the tube heater cold! Where the valves and
tube heaters are connected in series. for instance ;

the tube may be O.K.— a valve heater, series resistor
or even a fuse may have ** blown” to open the tube
heater circuit.

Where the tube heater is energised from a winding
on the mains transformer the possibility of a dry
joint or poor soldering tag connection should always
be borne in mind, particularly where a soldering tag
carrying heater current is secured in connection with
the receiver chassis by means of a rivet or nut and
bolt. A bad electrical contact has been known to
exist between the tube base heater pin and the heater
lead-out wire. A two minute job with a soldering
iron focused on the appropriate pin on the tube base
saved the day, and a considerable expense. Remember,
then, even though an open circuit may be shown across
the heater pins on the tube base, do not discard the
tube before checking the soldered connections.

Check the Setting of the Ion-trap Magnet

Assuming, then, that the tube still possesses usefu
life, the missing raster may be caused by the ion-
trap magnet, on the neck of the tube, incorrectly
positioned. This cause should be suspected if, for
instance, the raster disappeared during the time a
receiver was being examined for another reason.
Some ion-trap magnets are not securely locked to
the neck of the tube, and tend to shift easily if touched
or inadvertently knocked while, perhaps, some other
adjustment is being performed within the set. This
possibility is well worth bearing in mind if the
receiver embodies a tube with an ion-trap. An ion-
trap magnet very rarely moves out of adjustment on
its own accord, however, so the sudden disappearance
of a raster should not always be associated with this
cause.

At this point it may be instructive to consider the
correct way of adjusting the ion-trap magnet. We
will assume that the magnet is already on the neck of
the tube with the arrow pointing towards the screen.
The magnet should be carefully rotated until the
arrow is immediately over the line marked on the
tube neck. On Mullard tubes this line is nearly always
in line with the position corresponding to pin number
three on the base.

As an initial adjustment the magnet should be
moved along the neck of the tube until it is slightly
in advance of the tube base, and the following
adjustments must be performed while the receiver
is switched on, preferably during the transmission
of the Test Card. With the brightness control set for
screen illumination of onfy just workable intensity
the magnet shouid be moved gradually towards the
screen until the focused raster is at maximum bright-
ness. During this operation care must be taken to
keep the arrow marked on the magnet over the line
on the neck of the tube. Without altering the position
of the magnet readjust the brightness and contrast
controls to give a picture of correct contrast ratio.

Finally, readjust the magnet along the tube axis
for optimum picture brightness, and by means of the
picture centring adjustments on the focusing unit
ensure that the picture resolves in correct position
on the screen. If it is found that the picture cannot
be centred correctly by this means it is in order to
rotate the magnet slightly to assist in this respect.
1t is extremely important to ensure, however, that no
loss in illumination results by this adjustment; if
it is noticed that the illumination is impaired the
magnet MUST NOT be rotated.

(To be continued.)
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Used Mazda €300 123 cathode heater short aluminized.
Complete with rubber mask Elac P.M.. focus unit. scan coils,
low line, low firame and frame o.p. trans. £5.10.0 P. & P. 7 6.

Used Mazda 1°m ( K. Fube 121. 1218 and 121 8. heater cathode
short. £3.7.6. . & P.76. Guaranteed 3 months.

Used Mazda 9in. C.1R. Tube, heater Ldthode short, C.R.M, i,
92 & 92A. Guaranteed 3 mounths. 37 6, P 76

Most of the ahove 9in. with ion burn 27 6. P. & P 76.

UNSED Muttard 12in. with ion burn 50 -, P & P 7 4.

P SPEARERS with Tess
trans. Lrans,
136
166 126
166 128
188 15- ‘
196
xtra

Line and

" Teanstormer, SKVA usicy ferocart core complete
with built-in line and width control. Mounted on Ali-chassis.
Overall size 4{in. x 17in.. EY50 Ree. winding. P. & P. 26, 27 6.
~ean ¢oils, low line, low frame, (omplem vuth frame o0.p. trans. to
match above line and E H.T., 276, P. & P, 24,

Heater Transfoemer, Pri. 230-250 v. 8 v. 1t amp., 6 - 0 2v. 24 amo.,
5+ P. &P cachl-

Completely built Sigoal
Generator, Coverage

120 K¢ 3-32) Ke s.. 300 Kc' 8-

Meral (asc 10 x

Size o0l =cale
6} .. 2 valves and
]‘e(tlflel A.C. mains 230-
250 v. Internal modulation
of 400 c.p.s. to a depth of
30 per cent.. modulated
or unmodulated, R.F. out-
put continuously variable
100 milli volts, C.W. and
nod. switch, variable A.F.
output and moving_coil
cutput  meter. Black
£4.19.6. or 34 - depusit and

crackle finished ca~> and white pdnr'l
.,0 P. & P4 - extra.

. monthly pasmer

1. and AEN, ~ed §'in, Npeaker, field coil 175 ohms.
chuhp(-c mmlmum lv’\ m A to enerzise maximum current 250 mA.
& 93

Valve Holdees, moulded octal Mazds. and loctal, 7d. cach, Paxolin

oclal, Mazda and loctal, 44, cach. Moulded BTG, B8-\ and BOA. 7d.
each. B7(‘. moulded with a(lcemn-r can, 1'6 each. 82 mid., 350 wke..
B 16x2430 wka . 4-:4
36 16x8m[d

200 wkg.. 13 ;40 mfd., 450 wky. .

")()Owkf'446 lb)};‘lﬁmld 500 wkg.. 5 9 : 8 x 16

L7950 mid.. 02 v. wkg., 1 -:

. wire onds.'3 3: 8 mid.. 500 v wkg.. wire ends. 2 8

tag ends, 1 6. 50 mid.. 2 v. wkg.. wireends, 1 8
: 100 200 mfd., 350 wk" 9 6: 16 16 mid..

1d.: 3232 mid.. min..
. 50 wke.. 1 9; \‘hnnc\ne wire ends moulded,

100 pr SOOpL. and 001 ea., 7d.

4 ombined 12in, Veesh and Escateheaoan in ligholy tinted perspex.
New aspect, cdged in hrown. Fits on front ot cabinet, 17 6 P. & .
2

me Oscilliater Blocking Traas., 4 6.

smoothing Choke, 250 A, 5 henry, 8 6: 259 mA.,
w30 mA., 8 henry. 8 8,

L Focus Uaidt for any

10 henry, 10 8:

m 12|n nme excent Mazda 12in., with

Vernier adjustment, 15 -, P. & P.
AL lvomz: Unit for Mazda, 12in., with Vernier adusiment, 17 6.
l‘ & P.. 17

Wide Aogle 103, focus Units, Vernicer adi,, ofate tube, 25 -,
P & P2

fnergised Foral 4 0il, low resistance mountinz hracket, 17 6.
Plus2-P. & P
ton Traps« for Mailard or English Electeic tubes, 3 - post paid
TV, Coils, mould d tormer, iron cored, wound for rewinding
1 Urposces only. Alt-tan 1im. x {in., 1 - ca(h 2 iron-cores Ali-can
Lein. x {tn., 18 each

Terms of business —cost aeyln order,
ihree dané from reeeep! or ovder.
not staled, pleare o (116 up _to 10 -
Al oengtiivies S AL Lt ad. eadh.

D. COHEN
RADIO AND TELEVISION (OMI"ONLONTS
23, HIGH STREET, ACTON, W.3.

(@pposite Granada Cineas

Hours of Lusnes~ . Saturdays 9-5 p.m
Other davs 9-4.04) p.aa.

Disnatch of goods withm
Where cost aond packrng diarge s
2-up to BL und 26 up to £2.

Wednestavs -1 pan.
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The populant\ of the Unes
ha< resulted in increased pro-
duction which has enabled u-
ro reduce the prices sub-
-tantialtv.  The outstandin:
teatures ot the Unex-ave (—
® lasy fitting,

® Raobust constraction,

® 100°, wiaterproofing,

® 3 dB Forward gain,

¢ L 1t weight,

Unea 833, Complete with brt.
alloy ma<t. chimney bracket,
etc.. £314 6.

Unex 83X arrav only, £2.
Unex 83T complete with 10ft.
x 2in. alloy mast, brackets,
el £6 15 0. '

Unex 83F complcle with 1hit.
x 2. allov mast, bhrackets,
ot £7 12 6.

Unex 83C with cranked avm,
chimnev braclkets, ete., £3 14 6.
Above pricesare forall vertical
channels and 26 extra lor
horizontal  chaunels.

The DUBLEX
High Grade Aerial

The Dublex has the highest gain
By of any aerial in the same
price bracket. 1t has particutariv
strong mechanical constriction
with special resilient mountine-
e prevent  clement  broakasze.
The Dublex iz avaable with
cranked,  7ft., 101t o 1ut,
Cchimney mounting ma-is  an .

BAND {1

Aerial  and  downlead-
will be equally important
for Band Il reception—
manu

we  design  and
jacture both arrial= and
cabibes, S0 order Aerid
when the time comes=

Dublex 77% tcomplete wirh Tin.
mia~l, hrackets, cte., £4986.

CASTLE WORKS STALYBRIDGE CHESHIRE.

PRSI VI FPpU
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MAINTAINING A REPUTATION .. ....

%

Every day we read the words : ‘1 am ordering
Allen Components because they are so highly
recommended by my friends.”

We are proud of our reputation. Since we pioneered
Wide Angle scanning some years ago we naturally carried
on our policy of producing components designed to the
highest specification and engineered to the closest tolerance.
In these days of shortages and lowered standards such a policy
is not easy to carry out and it has necessitated unrelaxed
attention to detail in all our departments. The resuit of
this care is apparent in all our products, in which good work-
manship is combined with high reliability.

May we suggest you ask your friends ?

From all Leading Stockists.

e ALLEN “hm™

visor '’ and ‘‘ Magnaview.”’ . A
Conversion circuits for I4in. and Crown Works, Lower Richmond Rd., Richmond, Surrey

17in.  C.R. Tubes available. Send ) Telephone : Prospect 9013
9d. and S.A.E. . Send 9d. and S.A.E. for Circuit Diagram
IIIIHIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIII!IIH‘H E N RY ’ sullllmlhHIIlIIHIIIIlIIIIIIIIIIIIII!IIIlIllIIII!llIHIlN
STTTS OF VAILVIN - RO
SETS OF VALVES (RADIO LTD.) g?ﬁ?‘éo;é?m,;' UNITS
Ten EF50 (Ex-Brand . . . 15/- post free
New Umrs) 5/- We have over 20,000 American and B.V.A. valves in ~tock. RF25 40-50 mc. 8 i
each : 45/~ Set ALL VALVES NEW AND GUARANTEED. 19/6 post free
6K8G, GXTG, '6Q7G, RF2 50-65 me s
5Z VG | (or 0OZ4A 7/~ | 6K8G 9/- 1128G7 . 7/6 1 EK32 8/6 5130 r/6| 45'- post free
l) . ..37/8 .. 1G6 6/8 {6K8GT  §j-|12SHT7 7i6 | EF9l 9/~ | 7475 (VS70) SLIGHTLY SOILED
1R5 155, 174, 154 IR /~{6L6G  8/6[125J7 8/6|EL33  10/- 76 |] RF2d |
or (354 or 3V4) .30~ .. 1St /- | 8US 7/6 |12SK7  8/6 |EIG2  7/6 | CV6S 6/- | RF25 ..
L3 DD, 1S5 /- |BUSG  7/6|12SR7  7/8 | EF50 (Regd. | VR150/30 8/6 | R¥26
TP?{’,-Z’ e 3 1T4 1~ [61,7 7/8 | 14A7 / Syl.) 10/~ | CK510AX 5/
°f9-, iCs /- [6NTGT  7/6|25Z6GT 8/6 | EF50 5/- | D1 2/~ 62 A INDICAT "NIT
QP25) 23/~ .. ILN3 /- | 6QIGT  8/6 | 2525 18| SP2 8/8 | ACBPEN @76 | | S2A INDICATOR UN
6K8G, 6KTG, 6QTG. 2X2 /- | 6SITGT 8/6 |3524GT 8/8 | VP2 8/8 | AC5/PENDD omplete  with 12:EFS0,
25A6G, 2525 or 3Va /- | 6RT 16 | 25A6 /8| TDD2A 8 12:6 | | 4-SP6l, 3-EA50, 2-EB34 on
226G T aws . ||t “lexec  8/6|3LE w6 |DKdo o |PENas ‘g6 || Doubledeck Chassis Vi
. 7GT. 573 16 18 | 50L5 /6 | UL4L 5 7 : . etc.
1oRe ey, MERTET 5USG /6 |6SQIGT 8/6 |42 8/6|UY4l  9.-|QP2 66 || Lnabsolute New Condition.
S5LEGT Qr 5ouscm7/s.. 574G /6 | 63G7 16 |43 /6 | 4D1 4/- | SP61 4i- || 69/8, carr. 7/6.
e, Fre GO R [ (ol
y 3 : 6. GE 8| o ) VORR517C B3 1 White
1"587(}‘" *?0{‘&3 6AGS /6 |6SLIGT '~ |80 '6 | R3 F6 (VPR 66 | | Srinmima ugind White
$56LG L or 398 6ABG 6 [6SNTGT 9/- [866A  15/- | D4l 5. | VP4l 78 1| places the VCR9T and
6 .. 6AMG , 8'-(6SC7  10/-|9001 /- | D42 5/~ | U22 8/6 VCR517  without  alter-
6B8 18 | 6SS7 718 | 9002 /- | D63 5/-|ATP:  4/- || ation and gives a full
CRYST, \L ““ R()Pll()\l- 6C4 8/6 |6VEGT  7/6 | 9003 /- | KT'2 5/~ | TP22 8/6 Blue and White p]ct["‘e
T s S A O
5 = § - ! tes, Iy i
L e~
'8 | TH /6 1955 .| P2 - - f 3 .
86|87 8/6 | ooa & 1M1 86| MS/PENE, 426 " CONTROL UNIT
2 2 L Cont.alning 4-REDEF50,
5/~ | 77 10-112994 7,6 PX25 126|002 2-8Po1 . 5 A50, - L.EBS4
8611248  7/6|TZ40 37,6|KT33C 10/- AC/PENW)/G 5-Singic-gane 0005  Con.
5/-|12C3 7/8|931A 50/~ | KT66 12/6 10/- | | densers, W, W, Vol/controls
9/~ | 12H6 8:6 | EA50 2/-|GUS0  12/8 | pENDD4020 and Switches, ete, Size :
9/~ | 12K7G'T  8/6 | EF54 6/- | XP2V 4/~ 126 | | 12in. x 9in, X 5in., 35/-°
6/6 | 12K8GT 8.6 | EB34 3/6 | XH (1.3) 4/-|Fc13C 10/~ Carr. 3/, o
ol R R
e CordinTa 6K6 9/~ | 125A7GT 8,6 36 ' : B © / “182A " INDICATOR -
ﬁ?ﬁ%hé&% t?\l%n;:gcoﬁidx;g Eraﬁ?ﬁ 6K7G  6/6[128Q7GT 8/6 | EFF39 6/ 'VUI20 A 4/- |4THA  10/- lill‘ — Complete  with
tormer required. i VCRS517 and Screen, 3-
MORSE PRACTICE BUZZERS gAF;v?W‘l 3fc’gln na(z)mlg 1- 1’}1};;1 .
2C Nt TAPE Morse tapper and 4 volt buzzer complete on baseboard, with battery 4 035 i
R (On(:)l“((' and head%%ones.-.and New complete 15!/~ p.p., or less Headphones ﬁ’ngV(lgis g;‘;fﬁy) B“’},‘}
600 feet Reels ... 10/- and’ Battery, 6/- post pald. original cases. 67/ plus!
FIRCEEETE o T 28-page Cata]egue 3d. Open Mon.-Sat. 9—6. Thurs., 1 p.m. Scars;
5, HARROW ROAD, PADDINGTON LONDON WZ TEL.: PADDINGTON 1008/9; -0401.
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“Eurovision "—An 8-way Hook—up
SOME INTERESTING DETAILS OF THE INTER-CONTINENTAL RELAYS

URING the Coronation celebrations last year  6th to July 4th. Tt will be seen that in addition to

the BBC made arangements (o provide hose countries which participated in fast yeat’s relays

Conti eﬁ:ClL/l{:Swr?"i:]e:cx1“ﬁgl;$rgt9?li\;: lii)lez\i/leawne;'s [%';.n‘i:]‘i there are now Switzerland, ftaly and Denmark. The

b)/llll1lt.1 ex'peri‘ei}cch)_minted during Iusl’yeaLr'E relay; Deiwork will cover "’.hom 4,000)!11!!65 and Aw'l!

a morc claborate hook-up has been arranged and the incorporute 44 transmitiers and 80 reluy stations

map below shows the vast linkage which has been 4% indicated on the miap. Hamburg is now linked to

provided in order that eight countrics may inter- Copenhagen via four relay stations situated on the
change programmes during the period from Junc intervening islands.
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The major problem in arranging this interchange
of stations is the different systems which are used in
the various countries, an arrangement which it was
at one time thought would prevent a satisfactory
link-up. However, as with many major problems a
simple way out was eventually found—consisting,
in effect, of merely placing a receiver in front of a
transmitting camera and, photographing the received
picture. Every one of the countries participating in
this hook-up will be using some British equipment,
and it is stated that the total value of such equipment
will approach £2,000,000. This will include trans-
mitters, cameras, studio apparatus, outside broadcast
units and vehicles, various radio links, one of which
will include a relay station [0,000ft. up on the Jungfrau,
forming the link between ltaly and Switzerland. In
addition to the many items of equipment a large
number of British radio engineers will also be
employed to instruct foreign technicians in the use
of the British equipment and in some cases will be
retained to carry out the actual relay work.

M. Jean d’Arcy, the Director of Television
Programmes, R.T.F., said : ** This is an experiment
with all kinds of technical and other difficulties to
overcome, but it is the most ambitious undertaking
yet in the history of television involving problems
not met in the U.S.A. It points the way to a permanent
exchange- of television programmes in which Great
Britain, .through the BBC, and France, through
the R.T.F., have been joint pioneers.

*“In spite of the problems of the commentaries in
different languages, television may be more likely
than sound radio to make international broadcasting

a_reality and to enable ‘Nation to speak unto
Nation '—in the words of the BBC motto. Our
unique conference of eight nations has brought this a
little nearer.”

TV in Italy

There are centres for the production of programmes
in Turin, Milan and Rome and transmitters in Torino-
Eremo, Milan—Torre del Parco, Monte Penice,
Portofino, Monte Serra, Monte Peglia, Rome—
Monte Mario, Florence and Monte Venda. The
important dates for Italian TV are September of
1949 when the first transmitter went up in Turin and
at the same time a studio and transmitter went up in
Milan. In March of 1950 a plan was presented to the
Minister of Communications (Post Master General
in England) for the organic distribution of the various
transmitters and for a national network. In February
of 1951 the national council of research asked that
Italy should adopt the European standard of 625
lines. In May of 1951 the TV and Radio services were
combined. In June of 1951 in Turin the first experi-
mental TV shows were given, and in October of 1951
the first direct transmissions were made on outside
sites. In April of 1952 the first real studio was set up
in Milan in the Radio Palace, with a complete trans-
mitter, and a micro-wave link between Turin and
Milan came into being. In August the direct connec-
tion of metric-waves between Milan and Turin took
place. In September of 1953 the connection between
Milan and Rome was finished and Milan became the
centre of ftalian TV. On October 3rd, 1953, the large
TV studio in Rome was finished. .

Ghost Images

ELIMINATING REFLECTED SIGNALS
By S. Edmunds, AMTS.

3 HE causes and effects of * Ghosts,” as the
multiple images due to reflected signals are so
aptly termed, are well known, but the practical

steps necessary to provide a remedy are not such
common knowledge, and the purpose of this article
is_to explain the most effective methods of dealing
with this trouble,

Many elaborate anti-ghost arrays have been
evolved, and quite fantastic claims made for some
of them, but in the writer's experience the most
consistently effective is a three- or four-element
fringe type consisting of the psual dipole, reflector
and one or two directors. One advantage of this
type over the double = H " or ** X " arrays is that it
offers less resistance to the wind and is considerably
lighter. An attenuator is often necessary owing to
the higher gain.

It is essential to have an assistant watching the
receiver screen to notify the effect’ of movements of
the aerial, and if the two are far apart it is well worth
while to hook up an *intercom.”” This is easily
improvised from a pair of earphones and a spare
loudspeaker used as a microphone, amplified if
necessary through the domestic radio receiver.
Agreement upon a system of signals before going up
to the aerial saves time and unnecessary repetitions
of operations.

It helps a lot if the cause of the reflections can be
determined first, and to this end a climb to the

highest part of the roof will enable an aerial view to
be obtained. Note the direction and distance of any
likely cause of reflections and rotate the aerial so
that it ** points ”* well away from it. Do not worry
about the direction of the transmitter at this stage.

In addition to oriéntating the aerial about its
vertical axis, tilting upwards sometimes helps, and
in difficult cases even leaning it over to one side or
the other may do the trick. "In one particular case
near the Truleigh Hill booster, a cure was eventually
found by mounting a standard “ H horizontaliy.

Movement to another chimney stack ‘should not
be resorted to until other methods have been tried,
as it often means lengthening the feeder as well as
re-making the lashings, possibly requiring extra
lashing wire or different lashings. Small increases
in height are not usually of much avail, but may be
helpful in " noisy " areas for reducing interference
when, as is sometimes the case, the direction of
least reflection is that of strongest interference.

A mismatched feeder can cause a ghost, but it
must be very long before the ghost is displaced far
enough from the true image (o be visible as such.
More often it is evident only as a slight blurring of
the picture. *

The foregoing remarks apply principally to those
areas where outdoor aerials are normally used. In
districts where an indoor aerial provides sufficient
signal strength it should be tried in various positions
about the house before a more elaborate outdoor
array is resorted to. One of the indoor types with
flexible elements is particularly useful for this purpose,
or a simple substitute for testing is easily made from
flex. The latter is not recommended for permanent
use owing to its narrow bandwidth.
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Line Circuit

Line oscillations are obtained in a very efficient
single-valve transitron circuit. A single transformer
is used which is overwound to provide E.H.T.
(rectified by V9), and which incorporates its own
inductive width control.

The valve used (an EL38) is caused to oscillate by™
positive feedback from the transformer winding
feeding the deflector coils. The feedback is applied
to the grid via C28.

The periodicity of the oscillations is
controlied by the time constant of the
grid circuit via R35, R36, C30 and
R40.

Power Supply

The H.T. is obtained directly from
the mains using the D.C. principle, the
rectifier being connected to the top end
of the auto-transformer. Secondaries
of the auto-transformer feed the C.R.T.

AERIAL
INPUT

1954

June,

disconnected, adjust the briiliance control on the
back of the receiver until the line-scan appears.
Reduce it until the lines are just about visible.
Now set contrast to zero and sensitivity to zero
and plug in the aerial. Now advance the contrast
to about one-third and then advance the sensitivity
icontrol until the picture is strong enough. Now
adjust contrast and brilliance until the correct value
of tones is obtained. Advance the volume control.

T2
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If it is found that insufficient volume is obtained,
then L1 can be i=<trimmed towards the sound channel,
provided it does not spoil the quality of the picture.
The sensitivity control can then be adjusted to make
up for the loss in picture contrast.

At the rear of the chassis are various controls, as
shown in Fig. 2. The line linearity is used for correct-
ing horizontal distortion ; the line-hold locks the
picture horizontally and it will be found that these

two controls interact to a certain extent. Interaction
is also liable to take place with the width control,
which is a plunger fitted on the left rear side of the
line transformer.

The sensitivity and brightness controls have been
mentioned previously.

The vertical (frame) linearity controls the linearity
of the vertical scan and should be adjusted in con-
junction with the height control to prevent the top

becoming elongated.
The vision interference limiter is in
the form of a rotary switch. Unless

R2a  R23 R22
WA

2ol T

P

N

Q
A

Iépfi L:.z7on
A2

interference is experienced the switch
should be left in the minimum position.
Where interference is experienced, the
switch can be rotated to the second
position and, where it is very severe,
then it can be switched to the third
position. The latter position should not
be used if it can be avoided, as it is
inclined to cut the peak whites and

heater and the heaters of the remaining Lu /gu thereby ir}?r(}duces a certain amount
valves in the circuit. of greyness into Ihe hlghhgh'ts.

‘ i 7% the\’e;ncal h(oldm’g is aﬁc?\mlpdhshed bly
c(zll"l:::))lsvariable controls are set info T W '-!;'- This _Eir:teroloarlscv)egtl{;cts. tt?e_ inct(érr‘ltz:ge;
the front panel. They are the contrast 2 : =, Yz 1 i}f;‘d s COTIFCC‘h D‘I);"lgnmg is hqll'lth?\l-
control and the volume on/off control. b 4. = S 2 s [he control shou e set while the

There is a sensitivity control fitted at ] AN A . 3 2 lines of the picture are closely observed.
the back of the receiver and which is CoNTRAST [ Z(l)]: op:tllinlqm . p(?smon dht wf‘lel:e d(h(‘:
pre-set. 1t is R3 and it controls both orizontal lines arc equidistant, and i
the sound and the picture. When i L m:cl:sht())?d tg?ngictl:?é ih‘; l§Thfem Ii:ll;:
setting up the televisor the following [ 5 , 1 ! hres : cture  slip. ‘
procedure is suggested. With the aerial 2 TRANS. 5 ! 2 poe Zryr e should not appear in pairs but should

S ra : R26 2 2 TRANSFMR)
ESKIPONENT VALUES | [ : ) e 3% ;fzj | estttirr COMPONENTVALUES
8 & > A . H

g H ' g H
: RESISTANCES R35—-220% B : i CONDENSERS (3550 pF H
I R1-392 R36—1 K« i | t  C1—100 pF C36—.01 ;F g
: R2—1202 R37—6.8 K2 : ! 7 C2—.005 «F C37—.01 uF
: R3I—10K2 R38—47 K1 H : i C3—.001 /F C38—500 pF g
: R4&—15K2 R39—50 K ¢ . - ! : C4-.001 1F C39—500 pF
Rk meky, | = T | g G
! R6—22K® — ¢ : 2 : C6—30p —25 s
e mee = | e B
5 R8—1.5 K¢ = 2 H 1 H — y3 S— K g
B 2 E e, crtel
: —39 42 —1.5 K2 s E : . g — : ]
g gl 1—120 2 R46— 68 K @ i gu—z pF C46—.05 /«'F H
: RI2—10 K@ R47—68 K 2 H 4 . 12—.005 «l¥ C47—.02 «F
I RI3—15K®2 R48—1 M 2 g ¢ C13—.05 »F C48—100 nF
¢ R14—5.6 K« R49—1.5 M 2 : i I C14—.005 «F C49—100 »F
! RIS—5.6 K« R50-—-47 K@ : . CI5—650 pF C50—1,000 +F
i RI6—1502 RSI—2 M 2 g £ ’ i C16—.005 F  C51—1,000 ;F
: R17—1.5K¢@ R52—22 K@ m_; Egm S o8 _ropzonTaL i Ci75pk C32—64 nF
i RIS—S5.03K®2  R53—470Ke 2 2 = Z & i CI18—5pF C53—.01 oF
i RI9—47K© R54—10 K 2 : -3 E . T 3 i C19—750 pF
: ) R55—180 i Te - PC20—.05 pk VALVES
1 o RS6_ 47K ¢ _I_ : [ s T gl CC— uF VI 6F
P R2_40K2  RST—I M2 Iy .rc“ S E _lz_v.e ) S G221 wF V26Kl
melne, megae o | TS < -~ G IR s
: R24-33 M2« 59— Q0 S z i 05 & -
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i R27—1 M2 R62—1 M 22 : T \b 602 wu | wde AMPLIFER i 27200 pF V7—6FI1 2
POR2847K2 R63—1 M 2 284 TR T2 i C28—.25 uF V8—EL38
i R29—I1S K2 R64—470 K 2 : St wveencac 7 [%] [0 2R SRes NOTE  ONE SIDE OF ALL HEATERS IS CONNECTED TO CrASSIS ¢ 29300 pF¥ V9—EYS51 H
. R30*100 Ko R()S*—ZZ M2 8 S OSCILLATOR :> P EXCEPT V9 WHICH IS CONNECTED AS SHOWN : (‘30_.002 /,F \l()_6F|
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i R32—-1S5K® R67-—470 K 2 : HOLD pOIZ -]L #66 i C32—.001 1K Vi2—o6P25
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i RM—I5K2 R69—102 ; $° POCM005 oF VI4—6LIS

Circuit of the Plessey Mark II Chassis.
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b: definitely at equal distances from each other.

The voltage adjustment should be set at the
voltage of the local supply and requires no further
treatment. It is dangerous 10 set this control at a
voltage tap lower than that -of the local supply as
the valve and C.R.T. heaters may be overrun.

Alignment

The L.F. stages should not be touched by the
amateur & 1t s extremely easy to mis-align  and

volume and On—0OFf
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to time. It should be remembered that manufac-
turers arc continuously endeavéuring 10 improve
their products and weaknesses which reveal them-
selves in the field are corrected in newly-produced
models.  This principle applies to most manu-
factures.

One of the modifications which is most noticeable
is that in some of the models the H.T. feed to vision
and sound receivers has been separated from the
main supply, a decoupling resistor and condenser
(values 470 ohms and 16 pF
respectively) being inserted in
the supply.

Contrast

i

LS.
OSocket

©)

LS
Transtormer L/ @ (/f; is

In some of the later models
R36 has been increased to 2
K{ and R35 omitted.
Another important feature
that in some models the
capacitor across the oscillator
@ coil has been split into two

paruallel condensers (C6) one

ELS of  which has* a negalive
temperature coefficient.  This
counteracts any tendency for
oscitlator  frequency to

@ [
drift as the set warms up.

Lo w VI3, which is normally a
Lz L2} 6SN7.is replaced with a mini-
Li3 /3] ature version, the 12AU7, in

some models,

@ @ @
Line @ O The Picture Tube
Trans. @ A Mazda CRMI2IA is
normally fitted. The heater is
- : fed from a separatc winding
wiaeh Degg%"" | v Line ) Vertical on the mains transformer and
= Shirt ¢ | Shift any cathode-heater short cir-
PO cuit which may develop will
Rectifier Defrector %/ show itself as a deterioration
CoilPIUg  ptionvator __J in picture quality. The supply
— oo of CRMI2IA’s is becoming
j}_—r T erratic and the tube can be
voltage Height  Vertical — Vision Line Teplaced with a later version.
Adjustment (Frame)  interference Linearity the CRMI23B.  This tube
Hold Lipiter ] normally takes a higher E.H.T.
Chassis layout of the Mack H Vertical (Frame) -f{”}; but functions quite well as a
Plessey. Linearity ° direct replaccment.
Brightness-  -Sensitivity Those who would like to
take advantage of the possible
extremely difficult to re-align correctly without the increase in brilliance with the later tube can

aid of a wobbulator. .

The R.F. stages can be aligned by setting L1 at
I Mc/s and L3 at 2 Mc/s below the carrier frequency.
The oscillator coil can then be adjusted for maximum
sound and any further re-adjustment carried out
when Test Card. ™ C 7 is being radiated.

The sound L.F. peak frequencies are all 10.5 Mc/s
for L6, 17 and 18, while LIO (the rejector coils)
should be set at minimum response on the vision
circuit at 10.5 Mcys.

In the vision section L9 and L13 are set for maxi-
mum response at 11 Mc/s while 1.7 and LI are set
for maximum response at 13.5 Mc/s. LS is nominally
adjusied for 12.5 Mc/s but can be varied to give an
overall fat response between 1.5 and 3.5 Mc/s.

Madificatiens
Il is not possible to give a comprehensive list of
all the modifications which may crop up from time

increase the ELH.T. by the addition of a Cockcroft
Walton multiplier.

g A Stan;idrd Work
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Plessey Mark II Chassis

SOME USEFUL DATA FOR THE SERVICEMAN

UCH interest was aroused when we published,

in the November, 1953, issue, details of the

Plessey chassis Mark 1 which has been used

in several television receivers such as the Regentone,

the Marconiphone, the Argosy, the Defiant and others,

and in response to requests we are Now giving some
details of the later version, the Mark II.

The theoretical circuit is shown in Fig. 1 and it
will be observed that while the basic form of the
Mark { version has been retained, several important
modifications have been made. Further, it will be
found that there are slight modifications of this
basic circuit in various receivers, and it is not possible
to give a complete outline of all the modifications.
However, it will be found that the basic circuit given
in the itlustration will cnable servicing to be carried
out quite easily. g

Perhaps the most striking modification is the
introduction of a shift network for the line and frame
scan which enables the picture to be centralised on
the screen without tilting the focus magnet ; this
cnables centreing to be carried out quickly and casfly
and avoids risk of fracturing the neck of the C.R.T.

The centreing is obtained from R68 for the hori-
zontal (line) scan and from R6Y for the vertical
(frame) scan. ).

R68 and 69 are connected in series with the negative
line from the power pack and there will be a voltage
drop across the resistors. In the case of the vertical
shift the centre tap is taken to one side of the deflector
coil and the other side of the coil is taken to the slider,
It will be seen that a small current will flow through
the coils which is just sufficient (o shift the picture,
the current being made to flow in either direction
as the slider crosses the centre tap and thus alters the
polarity of the D.C. flowing through the coil.

A similar principlc applies in the case of the
horizontal scan, the functions being performed by
R68.

Circuit Description
The acrial input is isolated, from the chassis by
Cl and C2 so as to avoid any danger of the aerial
becoming alive.
An attenuator position is provided so that in areas
ol high signal strength the televisor is not overloaded.
The fitting of the attenuator pad is optional and is
usually wired in by the dealer. Pi attenuators giving
10, 20, 30 and 100 db, attenuation arc available.
The signals from the aerial are fed into the first
R.F. coil LI, and thence to the R.F. amplifier VI.
The output of this valve is fed into the coupling coil
L2, and L3, its companion, feeds the amplified
signal into the mixer valve V2.
A straightforward pentode mixer is employed, the
local oscillations being generated in the screened
-~ grid circuit through L4, the oscillator coil. Sound
and vision stgnals are fed to the first I.F. amplifying
i valve V3.
From the anode of V3 the vision signal is taken

at an LF. of 14 Mc/s through L7, 8 and 9 to the vision
1LF. valve V4, While the sound signal at an LF. of
10.5 Mc/s is taken from L6 to the sound ).F. valve
Vi0.

In the cathode of V4 is a small coil L10 which is
a sound rejector.

The output of the vision LF. stages is taken to
the vision detector V5 via the coupling circuit L1},
12 and 13, :

For demodulation a 6D2 is used, the first half
being emploved directly as a detector and the second
half as a vision noise limiter.

The demodulated signal is fed via the correcling
network to the grid of the video valve V6. The .
output of this valve is taken via a direct coupling to
the cathode of the C.R.T.

Clipping of peak white pulses due to ignition
interference is accomplished by the second half of
V35, the amount of clipping being made variable by the
switch SI, S2.

The Sound Section

The sound signal is fed from L6 to the sound LF.
valve VIO : the output of the valve is fed to the
sound detector V11 via the coupling coils L17, LI8.

The sound detector. is another 6D2 valve and
performs functions similar to the vision detector as
it not only demodulates but also acts as an ignition
interference limiter,

The output from the detector is fed into the audio
output valve Vi2.

Note that in some models the anode of the output
vahe is fed from a different H.T. supply than the
previous part of the circuit. This is accomplished by
the dropping resistor of 470 ohms decoupled by the
Il_() #F condenser shown in the vision H.T. supply
ine. ’

Sync Separation

The composite signal from the vision stage is
fed to the sync separator valve V7 via the coupling
condenser C22. The cathode of the valve is taken
directly to earth and the valve performs its own D.C.
restoration. Frame sync pulses are taken from the
screening grid and line sync pulses from the anode.
By this method the two sets of pulses are better
seporated and interaction between them reduced.

IFrame Circuit

VI3 is the frame oscillator working in a multi-
vibrator circuit, the output being fed into Vi4, a
triode valve. This part of the circuit departs from
more orthodox methods, as manufacturers generally
favour the blocking oscillator. However, the circuit
shown gives excellent results and the interlace is
quite good.

There is plenty of output, which is more than
sufficient to scan the tube fully in the vertical
direction.
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mixer stage was discussed previously in this

series and finds use in many home constructed
televisors, there are several other forms of mixer
suitable for television superheterodyne receivers which
merit attention.

The mixer stage of any superheterodyne is made up
of two basic parts : the mixer proper, or modulator
which produces the intermediate-frequency output,
and the local oscillator. In television techniques
particularly, the oscillator must be quite stable in
frequency, and must be unaffected by reasonable
changes 1n temperature likely to be experienced in
the actual receiver cabinet. A separate oscillator
tends to be best from this point of view, and combined
valves, such as the triode-hexode, are not so common
row as they were kefore the war,  The double-triode
is, of course, a combined valve in one sense, but the
oscillator is strictly separate and the single glass
cnvelope simply encloses the distinct systems. This
article will therefore be mainly concerned with the
mixer stage proper, the oscillator being ignored for
the time being.

3 LTHOUGH the double-triode type of television

General Principles

Frequency changing is basically the low percentage
modulation of the local oscillator frequency by the
aerial or signal frequency ; the signal frequency
may or may not be amplified berore reaching the
mixer stage, although in television, a single R.F.
amplifier is almost invariably employed. One of
the resulting sidebands of the modulating process
is used as the intermediate frequency. the two side-
bands produced, of course, being the signal frequency
plus and minus the oscillator frequency. Mixing is
carried out in one of three ways : in the type of valve
known as the hexode or pentagrid, the signal is placed
on one grid and the oscillator output on another ;
the signal grid may be nearest the cathode, as shown
in Fig. 1{a) or it may be a later electrodc as shown at
(b). In the third form, signal and oscillator frequency
are applied to the same electrode such as is shown in
Fig. 1 (c), and mixing results from the characteristic
curvature of the valve. For a fuller explanation of
this process, you should refer to Part 3 of the present
series. The conversion operation of all three mixer
types can be readily analysed from the signal grid to
plate transconductance gm plotted against the
oscillator grid voltage curve, and this i§ true cven

. when combined valves such as triode-hexodes are

. used.

.
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17-FREQUENCY CHANGERS

Such analysis shows that the conversion conductance
of a triode with signal and oscillator voltages applied
to the grid is equalled only by the hexode connection
of Fig. 1 (a), although the triode is usually the quieter
in operation. If a pentode is used as a mixer with
both inputs applied to the control grid, the conversion
conductance is about four-fifths of that obtainable
from the triode, but the noise is greater, fluctuations
in the current distribution between the screen and
anode being part of this. The only serious dis-
advantage of the triode over the pentode is that
feedback cccurs in the former and must be taken
into account. The L.F. tuned circuit in the anode
is capacitive at the signal frequency, the input
resistance is low at this frequency, and the feedback
will tend to step up noise. The input damping will
be small, however, if the anode-grid capacity is
negligible in comparison with the I.F. tuning capacity,
but this is not always the case. If the recciver uses
no R.F. stage, the pentode form is probably to be
preferred.

The mixer circuit of Fig. 1 (b) has a conversion
conductance about half that of either the above,
but it is difficult to compare this form of circuit with
those because there is no direct dependence of the
signal-grid characteristics on the cathode and
oscillator-grid configuration. Noise i inclined to
be greater, but if a suppressor is added (hexode

H=

S /9/:5/

(<)

Signa!

Fig. 1.—Mixer circuits suitable for iclevision receivers,
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construction) to eliminate secondary emission, the
remaining noise is primarily that ol current distribu-
tion and is not much worse than that of the pentode
form. Loading of the input circuit is negligible
with this mixer.

The remaining difficulty with the triode and
pentode forms of mixer is that of interaction of the
signal and oscillator circuits. This interaction can
lead to radiation from the stage. thereby becoming
a nuisance to nearby apparatus. and alignment
treubles, pulling as this is more generally called.

HT+250 v

%’ A 0

2.—A practical mixer ecircuit using a pentode
as a mixer with separate triode oscillator.

Fig.

{nteraction is, of course, greatest when the voltages
arc applied to the same electrode in the valve : to
overcome this difficulty, very loose oscilfator coupling
has to be employed, but this is no disadvantage in
its way, since the oscillator voltage required is
generally quite smalt.

Although, then, none of the forms of mixer dis-
cussed meet all the requirements of television practice,
the triode or pentode with the signal and oscillator
trequencies applied to one electrode will produce the
greatest gain and lowest noise figure, and are to be
particularly preferred .where there is no previous
R.F. amplification. -

A Practical Design

A practical circuit suitable for the home constructor
is shown in Fig. 2, this using a pentode as mixer
with a separate triode oscillator. Surplus vaive
types are employed, as these are most readily available
at low cost. A few notes wit! be given on the design
considerations of this circuit. o )

We note first of all the method of obtaining bias
for the pentode. which is by means of a high time-

|
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constant grid C.R. circuit, a 100 pF condenser and a
3.9 M£ resistance. The point of this form of bias is
to make the mixer stage as little dependent as possible
upon the amplitude of the oscillator voltage. This
applies particularly in receivers having a switched
oscillator stage (five-channel models, for example),
as variations in oscillator output at the various
frequencies is then unavoidable. Further, it is
desirable never to let the oscillator voltage swings
carry the mixer valve into grid current. :
_ Automatic bias of the type illustrated in Fig. 2
15 derived from rectification of the oscillator voltage,
the grid being driven negative by an amount depending
upon the oscitlator amplitude.  This steady bias will
be removed if the oscillator stops working. however.
and so the screen must be fed from a high resistance.
This resistance assists even further in the indepen-
dence of gain with oscillator amplitude, although its
presence will increase the noise very slightls.
The actual oscillator is of little importance prosided
that it is stable with temperature changes, etc.. and
in the tigure the common Hartiey is shown. The
output is tapped down this coil and fed through a
small condenser, thus reducing the possibility of
interaction between the circuits.  The tapping point
can well be about a quarter-way up from the grid end
of the coil.

HONOUR FOR POINEER
N April 29th the high award of the Faraday
Medal of the Institution of Electrical Engineers
was presented to Mr. Isaac Shoenberg.

This award has been made to Mr. Shoenberg for
his outstanding contributions to the development
of television in this country.

The great success of the television Coronation
programme last year was to a considerable extent
the result of his pioneering work and it was with this
in mind that the Council of the Institution decided
that it would be appropriate while thoughts of the
Coronation were still fresh to award him the Faraday
Medal of the Institution.

Mr. Shoenberg led the team of scientists at E.M.I,,
Hayes, who developed the television system and
ancillary equipment adopted by the BBC in 1936.

The Emitron

His development of the electronic picture tube
known as the Emitron contributed perhaps more
than any other single item to' the success of the new
system.

Later, in 1937, Mr. Shoenberg was able to offer
the Post Othice and the BBC transmission equipment
including special cables and repeaters which enabled
the Coronation Procession of King George VI to be
televised. ,

Since then E.M.1. have supplied the British Broad-
casting Corporation with considerable additional
television equipment including many Emitron cameras
of advanced types, film scanners and other studio
equipment, outdoor television apparatus, high power
vision transmitters and microwave television finks
which are facilitating the Teception of television
broadcasts from various parts of Europe.

The occasion of this award to Mr. Shoenberg is a
reminder, too, of .the foresight -and inaginative
investment of considerable capital in these early days
by the E.M.I. Company undcr the late Mr. Alfred
Clark. B
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MINIATURE PORTABLE T.V.

You can probably think of many other reasons when vou may need

a midget televisor, but it will certainly. be useful when—

(a) Someone.is ill. or confired to another room."

(h)y Your big T.V. jail=.

(¢ You want to alter or adjust your big T.V.

(d) ‘The commercial programmes start.

(e} Servicing an aerial installation. - .
The Elpreq Miniature Fele-- The total cost. it you have to
Misor uses standard conven- buy every part. would come to
tional circuitry, employing a £16-€1%7. but you may have
total of 13 valves and 2 crvstal many of  the components
dindes. The cathode-ray tube already in stock, as only

used ix a 2i{in. Service type
VCRI39A. which has a standard

standard conventional com-
ponents are used. A carrying

equivalent and will therefore case, similar to the artist's
always be obtainable. The illustration above. will he
lavout i3 extremely clean. available shortly. Its size will

straightiorward and  profes- be approximately 9lin. x 8in.

sional. The wiring. whilst X 6in. (internally).

nagurally heing a little more Full construction data, law-
intricate due to miniaturisa- outs,  diagrams. templates
tion. is  nevertheless com- etr., ranning into some )
plecely accessible, and very sheets. is avallable, price 5 -,

good results have been obtained. bost [ree.

THE STROLLER

A new booklet for Constructors. shows

how to make a sensitive and powerful

supernet battery portable, which will be just

the thing to take on a dayv out or on your

holidays. The booklet also shows how to

¢ make the Picmic Plaver, a useful battery-
driven redord plaver. The price of the
bookiet is 26, which is returnable 1f com-
ponent parts are purchased.

YOUR LAST CHANCE TO SECURE A REAL BARGAIN

Thiz cabinet is nflerad below cost. [r
is suitable for a televisor using tube
sizes varying from 12in. to 17in. its
overall dimensions being Stt. 5in. high.
Ife. 4in. deep. Ifr. 10in. wide. Ik is
complete  with  plywood back and
“ Bowler Hat.” Orizinally made for
a very cxpensive televisor and really
good quality. Unrepeatable. Ofered
at £7.5.0. carrviage. packing. etc.. 12 6.
Note @ These are cul for 12in. tubes,
but the holes for the controls are not
dritted.

. = = ——re & e e —
7 WAVEBAND ASSEMBLY
T-wave coil pack for up to
11 meters with R.F. stage.
three-gang  tuning con-
denser, slow-motion drive.
LF. transioraters and num-
erous other parts. make a
really fine receiver. Price
£6. plus - jost and
wmsurance,

Note @ The above are new,
Lut retnoved from chassis.

YOUR LAST CHANCE TO MAKE
THIS

MAGNIFICENT  TELEVISOR
RADIO & GRAMOPHONE

A circuit for a sultable radin
unit to-fit into our Corouation
Cunsole Cabinet has now heen

completed  and  thoroughly
tested. Al the vparts are
available. The total cost is

£5.18.6. Data is included free
with orders for parts, or can he
supplied separately. Price 2 8.
Nwte : This radio unit incor-
porates T.V. control and is
also highly suitable for fitting
into other televisors. The
addition o1 a radio unit to a
televisor is not only worth-’
while but is essential where
the televisor is kept in a reom
awav {rom the main radio.
The Supericr 15 Corner Cabinet
‘lustrated) is also available
now in light oak, or mediam
0oaK to suit your furaishings,
, and it realiy does look impressive. The rrice is £18. pius
varriage. H.P. terms £6 deposit. balance over 12 months,
About the Superior 15 itseli, it vou have not already ordered
your set of parts {or this, be advised and do so immediately.
We are definitely getting down to the last batch of the 15in. tubes
and once these are gone the Super 15 T V. cannot be repeated.
At £37.10.0 for all the parts fincluding 15in. Cossor Tube) this
represents the finest vailue ever offered to the home construcror.
11 you doubt vour ability to make it, then send 7/6 for the data
and =tudy this first. Don't torget. we guarantce to help vou to
gt perfect results and. if necessary. for nominal charge. will
I take in vour televisor, completely check over vour worlt, and
I return it to you in perfect order.

|
| PORTABLE
| INTRODUCING THE

'CLEVELAND ¢
SPRINGBAT
RECORD PLAYER

To be truly portable. a record plaver must be independent
ot the main-. Ccwiny to the cost and weight of dry bat-
teries. however, it is not advisable
to use a batterv motor. Fortunately,
at th~ picnic and other functions.
when the plaver is most needed. there
ere plente of willing hands o wind,
Thevefore  a  spring  motor s no
objection. The Cleveland rgortable
Record vlaver combines the true and
full response of electronie recording
witit the convenience of a modern
spring-wound motor. hence its name
T Springbat it s aiso very nicely put
together in o handsome carrvine ¢ ase.
Frice complite readv to work (les-
Tatteries.. £13.18.0 or £4.11.0 deposit,
carriage [res, Batteries, 10 7 the two.

FREE BOOKLET -

OGur booklet
Hawndy Hints
gives  Lips
Carpent:
chanics,
neers and Gardeners. PFully illus-
trated, and it 1s yours lor the
asking. Send stamnp to-day.

RUISLIP, MIDD X,

s ELECTRONIC PRECISION

EQUIPMENT, Ltd.

Post Orders should be addressed to :

(Dept. 5), ELPREQ $HOUSE, HIGH STREET, WEALDSTONE, MIDDLESEX,
Personal shoppers, however, should call ac any of our following branches :
41'46, WINDMILL HILL,

29, STROUD GREEN
ROAD, FINSBURY
PARK.

152153, FLEET STREET,

© ® LONDON, EC4.
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N[OST of us have rather got
out of the habit of going to
the theatre and secing real actors
(““in person ! ”’) appearing in plays.
We have all become so used to
gazing at their shadows on TV
and cinema screens that the flesh-
and-blood originals seem to be
somewhat smaller than life : sharp-
focused coloured characters mov-
ing about in permanent long-
shots and mumbling incoherently.
That, at any rate, is the opinion
of the younger generation, brought
up in this electronic age of perpetual
magnification in entertainment.
Poor voice production on the
stage could not be tolerated in
the days before public address
amplification, when singers sang
instead of crooning and actors
had to pitch their voices so that
even the back rows of the gallery
could hear every whisper.

“ SUCH MEN ARE
DANGEROUS *’
CHANGING styles of theatrical
interpretation are well
illustrated when one is able to
see old stage plays re-presented
on television. The TV version of
Ashley Duke's Such Men are
Dangerous recalled for me a
youthful visit to the theatre in

the early twenties when [ was
enthralled by the magnificent
portrayal of Count Pahlen by

the late Mathieson Lang. This
fine actor obtained many of 'his
most dramatic effects by gestures
and dialogue delivery which might
now be considered by many to be
too broad. How wonderful were
those theatrical gestures, so typical
of a time when actor-managers
were the most important men in
the London theatres. Then I saw a
silent film of the same story, in
which Lewis Stone played Pahlen
in a rather restrained but most
effective manner and, later on, a
French talking film in which the
dialogue was translated with sub-
titles. I therefore awaited the
TV version with considerable
interest—and 1 was not dis-
appointed. Stephen  Murray’s
interpretation of Pahlen was in
keeping with the new medium—
restrained, quiet but strong.
Theatrical gestures were avoided
and close-ups demonstrated the

UNDERNEAT
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many shades of meaning which
can be conveyed by the eyes alone.
Under Rudolph Cartier’s polished
direction, Mr. Murray’s perfor-
mance was ideally suited to the
intimacy of television.  Time
marches on! Thirty years ago
older playgoers sighed over the
restrained acting of Mathieson
Lang, recalling the robust declam-
atory manner of Irving and Tree.

LENGTHY PLAYS

Such Men Are Dangerous
was a very long play—two
hours, including a short interval.
If it had faults, the principal one
was its great length—though 1
was myself gripped by it almost
all the time. Another costume
play, Beau Brummell, by Anatole
de Grunwald, was half an hour
shorter, but, lacking the story
value of the Pahlen play, seemed
to drag a little in parts. Here
again, Peter Cushing’s interpreta-
tion of the arrogant dandy of
Regency days was restrained and
intellectual in style, far removed
from the romanticism of John
Barrymore's portrayal many years
ago. | cannot remember the
detail of the Barrymore film but it
seemed to me that Mr. de Grunwald
introduced entirely new characters,
especially that of the unfashionable
country girl, Georgina Seymour,
beautifully played by Daphne
Slater. Campbell Logan’s produc-
tion was smooth and the technical
values were first class.  These
costlume pieces COME OVer very
well indeed and by comparison
the more modern TV plays seem
to creak with age. Ambrose
Applejohn’s Adventure, for instance,
had fittle shape, form or wit and
seemed more suitable as a vehicle
for the clowning of a slapstick
comedian than the well-known
and loved ** Housemaster ” style
of Jack Hulbert, It was difficult
to believe that this play ran
successfully for many months in

REFLECTIONS

HE DIPOLE

a West End theatre, when Charles
Hawtrey played the leading part.
I suppose the light comedies of
Seymour Hicks, enormously popu-
lar in their heyday, would suffer
the same fate on TV.

MUSIC ON TV
1\, OST viewers concede that
music, as such, belongs to
sound radio, and only on rare
occasions do they become enthusi-
astic about straight presentations
on TV of bands and orchestras.
The sight of rows of musicians
playing en masse does not usually
excite, even when the blurry long-
shots are relieved by odd close-ups
of individual instrumentalists or
the conductor. There are excep-
tions, of course, and Vic Oliver’s
shows and " Music For You,”
for instance, are admirably handled
by the producers. My pet aversions
are the jazz-band gentlemen who
introduce alleged * funny ” gags
in between or during their musical
numbers. Generally speaking, the
less they say, the better. If their
bands are really good, they should
cut down the patter. The Glenn
Miller Story, a film in which 22
full musical numbers are admirably
put over, was excellent both in its
cinema form and in its sound
radio excerpts. Here, the chief
factor for success was in the
varied methods of musical presenta-
tion used in one film with intro-
ductory dialogue readily adaptable
for cueing in musical numbers on
sound radio. I realise the difficulty
of varying the clothes, settings and
even the constitution of a band
during a live TV transmission.
This difficulty might be overcome
by generous use of film for alternate
sequences with live transmissions.

OLD CROCKS ?
SOUND radio has given a clear
exposition of the subtle differ-
ences of the adjectives ** Veteran,”
* Vintage ™ and " Edwardian ™ as
applied by ecnthusiasts to the
extraordinary and rather special
automobiles seen on the Brighton
runs and other club gatherings. It
has occurred to me that these
adjectives could be appropriately
applied to many of the TV plays
we have seen lately, though in some
cases one cowd substitute the
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disrespectful description of ™ old
crock.”™ T. W. Roberison's play
Caste seemed 10 come into this
last category. with its contrived
olot, its asides and its exaggerated
characterisation.  And yet there
lingered a great deal of charm in
this old play. Unfortunately,
museum picces cannot stay the
pace and a running time of one hour
25 minutes was a little too long,
despite the good performances ol
Sarah Lawson and Jill Bennett as
the Eccles sisters and Mervyn
Johns as their father. 1t was a play
designed for a theatrical age of
exaggerated gestures, declamatory
speeches and that insinuating device
for conveying plot points to the

audience—the stage " aside.” Too
good for burlesquing and too
naive for underplaving in the

modern style, Casre was played
just a title oo straight to make
the grade. Nevertheless. the bright
and vigorous hoydenish perform-
ance of Jill Bennett will linger in
the memory for a long time.

““ JEANNIE >

,XIMEE STUART'S play Jeannic
P is not old enough to be a
museum piece and vet it seemed (0
belong to a far-off theatrical era.
In the title rdle, Barbara Mullen
played the part of a woman from
a Scottish village who decides 10
spend the whole of a small legacy
on one grand holiday in Vienna to
give her memories to store up for
her old age. Her adventures in
that gay city with an impecunious
count and a Yorkshire business
man provide an enchanting series

of episodes leading up 1o an
entirely satisfactory and happy
ending.  Naturally. Eric Portman

played the part of Stanley Smith,
the blunt but kindly Yorkshireman,
It would have been ditficult 1o
think of anyone else playing the
part after® his  success as  the
Yorkshire politician in His Ex-
cellency. 1t might well have been
difficult to follow the dialogue with
Scottish  and  Yorkshire dialects
mingled with the broken English
ol the continental characters, but
David  Macdonald and  Dennis
Vance, director and producer re-
spectively, kept the accents at a
reasonable level that could be
understood by all. This TV play
ran for one hour 30 minutes : still
on the long side, but the interest
was held by the very fine perform-
ances of Barbara Mullen and Eric
Portman. Buack-projection and
other technical devices were used
in the train sequences and else-
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where to great advantage, and the
whole production had a smooth-
ness and polish which put it in
the top class. Jeannie was a
vintage play, worthy of a repeat
in & year or two.

FAMILY FARE

N UCH more in (he modern
- " Mrs Dale ™ or " Archers
family saga style was 1 Never
Rains, by Lynne Reid Banks.
Onge again were we given a
regional play set in Yorkshire, with
Olga Lindo and Carl Bernard
playing the parts of parents of
three children having widely differ-
ing temperaments, and their per-
sonal  problems, ambitions and
troubles provided an entertainment
that lasted for one hour 55 minutes.
Again the pluy was a little too
long. in my opinion—especially
as the action was restricted to the
kitchen of the Boltons® house.
Producer Douglas Allen kepl the
camerda on the move with expert
handling, emphasising points with-
out oo much dependence on
cutting from camera 1o camera.
Incidentally, I am puzzied by the
fact that this play was handled by
a producer only, whereas others
seem to call for a director as well
as a producer. In film production
‘the director is the man on the
studio stage who instructs the
actors while the producer sits in
an office (or a private theatre)
exercising  his judgment on the
artistic and commercial angles of
the script, the selection of artistes,
design of settings and editing of the
film.In the theatre the producer
directs the artistes in their perform-
ances and supervises all the tech-
nical presentation.  Just what is
the difference between a TV
producer and & TV director ? Then,
of course, there is that other
mysterious executive whose func-
tion is signified by the fact that
he " presents ™ this or that TV
play or feature. I must say that it
conjures up for me a vision of a
dominating gentleman behind a
large desk mumbling wise and
hypnotic words behind a targe
cigar.

TV PLAY ARCHIVES

I HOPE that  photographic
records are being made of

some of these plays, even if they

are only kept in the BBC archives

for reference.  Both 33 mm. and 16

mm. film recordings are available,
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of course, but are expensive if the
resultant film record is not used
for a public repeat performance.
Meanwhile, great progress is being
made with magnetic recording of
pictures.
MAGNETIC RECORDING OF
™
IT still seems hard to believe it
possible that good television
pictures can be recorded on
magnetic tape.  And yet it has
been done, and done very well,
according to a friend who has
seen what has been achieved at the
Princeton  Laboratories of the
R.C.A. Compared with the
problems of recording sound on
magnetic tape, the demands of
picture recording are enormous.
For instance, the recording of
a 4 megacycle-per-second signal
on tape travelling at 30ft. per
second resulis in a wavelength on

tape of less than 1/10,000 of an
inch. On the other hand a
100-cycle note recorded on the

picture magnetic recorder has a
wavelength of 4in., whereas on an
ordinary 15in. per second sound
magnetic recorder the same fre-
quency would have a wavelengih
of less than 1/10in. This imposes
immense problems in the design of
recording and reproducing heads,
particularly when a recording is
intended (0 be reproduced on an
entirely  different  reproducing
machine.  Azimuth setlings require
very fine adjustment to avoid
losses in reproducing performance
on_account of excessive ground
noisc levéls ; on low-frequency
sounds recorded at this very high
speed it has been found desirable
to use a high-frequency carrier.
modulated in amplitude by the
audio-frequency signals. For colour
television recording the present
R.C.A. standards are a }in. tape
travelling at  30ft. per second
carrying five tracks in the following
order :  blue information : red
information ; sound : green in-
formation : synchronising signals.
For black-and-white lin. tape is
used. with one track for picture
and one for sound, the Jatter being
recorded with a modutated carrier.
Results of pictures from magnetic
recordings were practically as good
as the direct pictures, both in
colour and black-and-white. The
cost of recording pictures on tape
is claimed to be less than 10 per
cent. of the cost of recording on
film, '

No. 2 “ Practical Motorist>® Now on Sale. Price 1/- I
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TLONDON — MIDLAND — HOLME MOSS — KIRK O'SHOTTS — Wo’nﬁ

WENVOE—PONTOP PIKE—TRULEIGH HILL—ISLE OF MAN
—ROWRIDGE (ISLE OF WIGHT). (Specialists in Chassis manufacture for over 20 years)

g?nstructiongl enve{ope with futlly 1llrust[l;ateg manual, full s;{ze o — o ®
agrams and operating instructions for building on the ready- 11 .

drilled chassis with simple tools in 7 easy stages from guaranteed g 3 a'ld ’( 1 0’0'}'.\'""’
new, as specified, components—a first-class 9in. or 12in. tube tele-

visor in table or console form. 7/6. Constructional envelope for - . .
modifying to 16in. or 17in. big-picture tube. 3/6. Chl,ss,s f()r the Anla teur
“{J}l ﬁ‘?.\";O};E;\(‘iTS.——W]dSM Sound and Viﬁzodn dx‘silled ngi’(;; N

Wi all valveholders and grommets mounted, 186; W

Chassis Support. 6/- ;. WB102 Power Pack drilled chassis with all Con,structo r

valveholders mounted, 18/6 ; WB103 Heater Transformer, 42'- ;
or WB103A Heater-auto Transformer, 52/6 . WBI104 Smoothing

ChoXke, 15/ ;. WB105 Special T V. type Loudspeaker, 43/6 . WB106 1
Frame Transformer, 23/6 ; WB107 Line Output Transformer, 32/8 PROVISION IS NOW
wmofz ]%Acalrlmigg Cgilw. 3:3/‘3 2 %Blov%/llslgé)gu}g RingR(or (E.RMTllxlbcsd MADE FOR A 13-
excep ullard an azda, 22/6 ; W 12 Focus Ring for Mullar
Tubes, 22/ : WB109/3 Focus Ring for Mazda Tubes. 32/6 ; WBI10 CHANNEL ADAPTOR
width Control. 7,6 . WBI1L Boost Choke, 5/9 : WB112 C.R. Tube WHICH WILL BE
%%Dporns_. 21}46 8 3\;\'/B300“}i>lie—ax{m Ichaissis. 17/8‘: 12\11{131(1::?“;?10
nversion Kit. -. ‘ide Angle Components.—W Jine g

Transformer, 48/6 : WBI114 F{rame Transformer, 23/6 : WBILI5 AVAILABLE AT “I\_
gcagni{xg;?oil, 4‘2/}-31:18“?116 WiRdnh C(gxg%ol. 7‘;‘68;115\’1?{117&1“?mty NOMINAL CHARGE

ontrol, 7/6 : W ocus Ring, /6. W eater ‘[rans- -
former. 1619, s 2 WHEN REQUIRED

WEARITE COMPONE
choke : Model ** A"
Model ** D, 30/

Jy] i
—Complete get of coils and tvpe L9 Incorporating all the very

5 - ;. Model * B,” 30 -: Model “ C.”30-: 5 2 ;
© W = £ i @ q latest in design, these chassis S N
. Model ** E,”’ 28/-. Pre-amp coils, all models. give you a TRUK BLACK AND Chassis skowing easy

4/- pair. WHITE  PICTURE. Both removal of ‘RF & AF* strip

WESTINGHOUSE RECTIFIERS.—14A86, 20/4 14D36, 11'7 : Models are similar in general specification, havinz 19 Valve

S6KHTI00, 29/5 ; S6KHT30, 17/6 ; WX3, 3.9 : WX6. 3:9. Superheterodyne Circuits with Instantaneous 5-channel

ALL OTHER PARTS AVAILABLE. VIEWMASTER LIST FREE O G e, LI e, (RGeS
ON APPLICATION. PRIC

Postage and packing extra on orders under £0. 54-paze illustrated T.V.5. 14in. Chassis, £54.0.3 *.517in. Chassis, £64.15.11.

3.1
Catalogue No. 8, post free. Both prices including Purchase Tax.
Available with or without a loudspeaker. Also available

sOuthern Radio & Electrical Supplies complete in handsome table and console cabinets.

SORAD WORKS ARMSTRONG HREo8 €. LTD.
REDLYNCH : SALISBURY : WILTSHIRE WARLTERS ROAD, HOLLOWAY. LONDON, N.1.

Telephone : NORth 3213/4

Telephone : Downton 207

LEARN THE PRAGTIGAL way

Specially prepared sets of television parts (which you
receive upon enrolment) with which we teach you, in
your own home, the working of circuits and bring you
easily to the point when you can construct and service
a television set. Whether you are a student for 2n
examination; starting a new hobby; intent upon a
career in industry; or running your own business —
this Practical Course is intended for YOU —and
may be yours at very moderate cost.
EASY TERMS FROM £1 A MONTH

Atutor is available to give individual help and guidance
throughout the Course.

EXPERIMENTAL
Please send me your FREE book on Practical Courses: ; OUTFITS : <

: | TELEVISION — Instruction and eguipment for building a Television
i | am interested M. .iiiiiiiiiiiieinenneaeriii e | Receiver,

{ To: EML INSTITUTES, Dept. 138X, 43 Grove Park | RALIO 1— A course in basic principles.

y Road, Chiswick, London, W.4. ] RADIO 2 — Inscruction and equipment from which you build a Radio
] NAME i Receiver.

[ 1 Also for Mechanics, Electricity, Chemistry, Photography, Carpentry,
| ADDRESS ] Dr hip, C cial Art, Amateur 8.W. Radio, Languages.

............ - o

:_ - 1 E M I INSTITUTES The only Postal College which is part
J e | i of a world-wide Indusirlal organisation,

1C30
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I‘hgg;a]m{: UfTE:‘rl\thLlQIJQYS ar; ll'»ulrlldvru the WP UNITS TYPEK 28 and 27, For
o rastical Latreinan s VY VALVES | a . aw\‘,”‘sﬁﬂﬁui‘ 153, or By receivie it
YOU ? CONSTRRU( ()It'\“l‘\'\ ELOTY, . - tuning units which use 2 valves EFb4
containing full constructional details and 6/8 ) 1A7 881 IR> 8- 1 and 1 of EC52. Type 20 covers 65.50 Mo's
Blue Print, additional notes and sugges- 66 (7C5 88| 5271 10- | (5-6 mecrecl and Type 27 covers 85-65
tions, and Query Service form, sent lor 88 | TF7 86| 5u4 10- | Mc s (3.5-5.0 metres). Complete with
(){;IN[;‘} 35;-{ HQH components available ex 8- | Tw7 816 | gACT g/¢ | valves, and BRAND NEW IN MAKER'S
3| ollows ;| | s i 5 CARTONS. ONLY 45 - each.
ALUMINIUNM S SW.EL ~8’ IZH_‘ 88 | 6x7GT 5/8 | RV, UNIT TYPE 24, Complete with 3
DRILLED. with : ns and tube holder /8 | 1205 8/- | go7 7/8 | valves SP61 and full details of modifi-
'c)&ggl\tféld%? gm&(;?lg with screens and 8/6 | 12AH7 126 | popss 128 Bamon rgqul!‘ed to cover all TV, Stations,

= 9/- | 128G7 78 = 2 L
r 3 3503~ EAJ . 5
R S AL o at 1 v OSES 88|15 88| pacy; 00 | ANSHORMENS Manefactured | to
32 (Postage 2 -.) 78 | 12SR7 76 | ppo 3/ | Normal Primarles. 425-0-425 v. 200 ma.
OKE.~10 L. 120 ma. 10 6. (Post 1 -). 9'8 | 28D7 7.6 | ppas A 63v.4a,63v.4a.5v. 3a. ONLY
‘gl —6 g 15 -b;;ﬂ Kg;:qb e 78 | 22 P i -8 | 50 - 350" v.-0-330 v. 160 ma.. 6.3 v 5 a.
63 B31378, EA 4 USNT LG, 768 | 3% 78| pay 08| L3V 08 0v da. Sasw 8a 708y
VALVENOLDERS, —E9C,(EFit) 1011, 8/~ | 50v5 g [T 616 " . ", 150 m.a. 6.3V 5 a.,
L,Q-and MO 6d.. Diode (EA%0) 601, V6T 6’6 | 5 Sic) s 3 a. 326 The above are [ully
. Sy in g+ X mounting. 5.5 kV
VOERYY TUBL. —Tasred fwll ~crecn. 42 6 5/- 1622 (o f| SEREHRERS || G - with 2 wmdmg~ or2v.1a. ONLY
EF: 12'8
L l\m..\sl RS, —Flectrolytics 25 mld. 9/~ 11625 78 =D & : ndv. la, ONLY
23 v. 1/10. 16 x 8 mfd. 130 v 5 6. 52 x 32 mid. 76| 1625 4| EK32 66 - POSTAGE FOR
150 v. 6 -, .1 mfd. 2,500 v. 4 6. Mica. <ilver 78 | 12004 w8 EL32 78
:. and tubulars. 330 v. 6. cach. 8'8 | Rz a0 gg | SPGL 8- qu‘()R ve l{97
( 5 TIERS —--\H valuez nre- 88 o MUY 10§ -0-2 v. 1.1 a. 2-0-
seL 1/9 each, lonz spindle 3 -, with switch, 106 VRIST 59 o 8’0 W lf)lc a: \" ‘933 chassis, con
] B L - 3 &
ISITEORA ! et 4 ) weut s Jo KTz 5o VSM  7e | Khnng YOAT hoider, 1 cosorted W
COL FORMERS.—!in. 8d.. tin. 10, g | VP2 g | 9! 8- coN DITION. ONLY 7 8 (carriage etc.
SPEAKE G i i 9 53 "
frara oA S, ROLA - P.M. - with g/g | HLEDD 678 1 955 8" | ECEIVER R 1355 classis. contalning
A REEE 7'6 | TP 8 - | 5003 6- | 10 "assorted valveholders, LT. trans-
used., ﬂml}o‘“rnp;“l‘r.nln:lI\:\\:‘l:\‘::::‘ ‘1::; S Do || 6 - otaners: cor'ldeneere re:l%olt CICRNER]
o= o * -, Y
request, 7 1T4 8.- | 231A 50 - SOA DITION. ONLY 7 8 (carriage etc.,

Open untit 1 pan. Satardavs, we are 2 mins. trom High Hotborn {(Chancery Lane Station). 5 wins. by bus from King's Cross

Cash with ord>r, please, and brind name and address clearly. Include bostage as specifizd and on Componnt Orders under £9.

U-E.I.. CORPN. THE RADIO CORNER, 138, GRAY’S INN ROAD, LONDON, W.\C.I.

(Phone TERminus 7937.)

][]‘,S 6@% (CHEAJP]ER SAFrEGUARD YOUR §ET—EC_0_”0MIGALLY

To Construct Your Own Television Aerial

|
SUMMER TIME IS THE RIGHT TIME TO CON- l
STRUCT AND ERECT AN AERIAL i

WE SHALL BE PLEASED TO SUPPLY KNFORMATIOM, |
IF REQUIRED, ON ELEMENT LENGTHS AND SPACINGS.
WITH FULL ASSEMBLY INSTRUCTIONS. ALL WE NEED
IS THE CHANNEL NO. AND TYPE OF AERIAL TO BE

CONSTRUCTED

All fittings ar> die-cast, using high quality aluminium and are
fully guaronteed.

I14fc. 16 s.w.g. 2in. Aluminium Poles. Inc. Carr.  50/-
din. 18 s.w.g. D/H Alloy Tubing. Per f. 10d.
lin. 18 s.w. g. D/H Alloy Tubing. Per fr. 1/4%
INSULATORS. Unbreakable, waterproaf (standard

fin. x lin. ficting). Each  6/9
INSULATORS Unbreakable For " In-line "’ Aerials,

tin, x Yin. fiteing Each 8/9
MASTHEAD MOU NTINGS. 2in. Pole fitting, lin.

Cross Boom. Each 8/6
MASTHEAD MOUNTINGS. lin. Pole fitting, lin.

Cross Boom. Each &/-
REFLECTOR AND DIRECTOR ROD HOLDERS,

for lin. Elements. lin. Cross Boom. Each 3/9
BRACKETS. Heavy Duty. 2in. Pole fitting, double

lashing Set  40/-
BRACKETS. Lightweight, lin. Pole fictingz, single

lashing. Set 25—
Write for Wustrated Price List. C.W.O. Carriage & Pacmnu

1/6 extra.

ERSIN MULTICORF SOLDER
makes evervelectrical connection in CONTJ\

IN:
. 1 ’ ] your equipment a sound. permanent VTN ms
joim. Countless jobs—construction, Rn ".U
, - MM t repair—can be done with one § - X -
o carton. And. because ERSEN MULTICORE Siza 1
contains 3 cores of extra-uctive. non-corrosive Ersin Garton

Flux to prevent oxidation. ‘dry” and H.R. joints, it solders mttantly
without trouble, waste or extra flux. Gel a carton today

MULTICORE SOLDERS LYD.
MULTICORE WORKS, HEMEL HEMPSTEAD. HERTS + BOXMOOR 3636.

“ANGEL YARD WORKS MARLBOROUGH, WILTS,
"Phone 608,
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Television Licences

l‘HE following statement shows
the approximate number of

television  licences issued ™ during

thc year ended NMarch, 1945,

The grand tota! of sound and tele-

vision ticences was 13,436,793,

Region Number
London Postal 936,019
Home Counties 351,920
Midland 632,117
North Eastern 427,072
North Western 450,745
South Western .. 138,163
Wales and Border 158,230

Total England and Wales 3 3.094, 266

Scottand 144 273
Northern Ireldnd 10,353
Grand Total 3,248,892

World’s Tallest Structure
ENGINEERS have commenced
work on what will be the
highest man-made structure in the
world—a 1,572ft. tclevmon aerial.
The station site is situated in
Oklahoma City., U.S.A.. and _the
aerial will exceed the mast on the
Empire State Building, New York,
by 100ft. Completlon is prcclcd
by the autumn of this year.

Relay TV for Eastbourne
IN the course of the installation
of a television relay network at
Eastbourne, recently, Link Relay
Vision, Lid., required a direct
cable link between two of their
principal stations. Every precau-
tion had to be taken to ensure
the least possible distortion of
signal and part of the link between
the two stations now consists of a
special  underground  precision
multicore cable designed by British
Insulated Callender’s Cables, Ltd.,
and manufactured in one length
of 1,500 yards at their Helsby
Works. If runs across a part of
the Eastbourne Corporation terri-
tory where overhead wiring would
pave been unsuitable.

“n the News”
FPYHE panel for

»

In the News’
on May 28, will consist of
Sir Robert Boothby, M.P.. W. I,
Brown, Anthony (men\\ood M.P.,
and Michael Foot, M.P.
The chairman for the programme
will ke Frank Byers.

Aberdeen Contract

\ CONTRACT for the building
Y work on the new medium-
power television transmitting
station, at Meldrum, Abcrdeen-
shire, has been

booked to date; settings are by
Richard Greenough and the show
will come each month from the
Television Theatre.

No Plans Yet for Schools
Y EPLYING on the subject of a
television service for schools,
Mr. Kenneth Pickthorn, Parlia-
mentary Secrctary to the Ministry
of Fducation, said in the House of
Commons recently that the BBC
were unable to say when such a
service would begin.
He added that it would be too
costly for educational programmes
to start on an experimental basis as

placed by the BBC
with Alexander Hall
and Son (Builders)
of Aberdeen.

The contract in-
cludes the crection
of the main
building and the
provision of a drain-
Ing system, service
roads and fencing.

His First Series
()N May 12 Bob
Monkhouse,
the well- known
BBC script-writer,
began his first series
of monthly tele-
vision programmes,
in  which he s

supported by his
partner, Denis
Goodwin.

Produced by
Kenneth Carter, the
new series will be a
mixture of sketches
and music in an
intimate style,
following no set

BT e

form or pattern.
The Tanner Sisters
and Eric Robinson
and the Orchestra
are among the
musical residents

The new Orient liner,
have the new Marconi Marine 15in. ** Radiolocator ”
radar. One of the ** Orsova’s™’
seen watching the screen of the new radar in the

¢ Orsova,’’ is the first ship to
navigating officers is

liner’s chartroom.




36

lengthy preparations and heavy
demands  on  studio  space
equipment would be involved.

Direct from the States

JEARLY 450  scientific  and
- engineering experts mel al the
Milan International Samples Fair
recently 10 discuss developments
in the field of electronics and
television and most were optimistic
that television broadcasts could
be received soon in Europe direct
from America. This would be by
means of the trans-Atlantic tele-
phone cable, upon which work has
already been started.

British Transmitters for Denmark
X television transmitters (three
~1 vision and three sound). with
associated aerial systems, trans-
mission lines and combining units,
arc 10 be  manufactured by
Marconi’s Wireless Telegraph Co.,
Lid., for installation in Denmark.

This important  export  order
has been received from Sophus
Berendsen. Lid., the Marconi

agents in Denmark. for supply 10
the Danish P.and T. It was secured
for Britain despite severe com-
petition from foreign _countrigs,
rival tenders being subniitted from
America, Germany and Holland.

Television Society Awards
PHE Council of the Television
Society has announced that

the * Electronic Engineering ™ Pre-
mium has been awgrded 1o D. D.
Jones for his paper on ™ Transistors
and Other Crystal Valves,” and
that the " Mervyn™  Premium
has been awarded to G. J. Hunt
and E. W. Elliot, for their paper
“An Introduction to the Sine
Squared Pulse.”

All three authors are employed
in the Reseurch Laboratories of
The General Electric Co.. Lid.

Fewer Sets Seld

REPORTS from the trade show
that the sale of television

receivers is on the decline, com-

mercial television being  blamed

tor the gradual decrease. Potentiul

viewers feel that by waiting they

and |

TELEVISION  TIMES

may avoid the expense of convert-
ing a normal receiver for commer-
cial programmes,

New sales reports also indicate
an increase in the buying of radio
sets | fgures for February of this
year were the highest for that
month—a bad one for the trade—
since 195],
Hotel Licences -

| EW regulations under the Wire-

less Telegraphy Act, 1949,
which come into force on June I,
will enable the G.P.O. 10 issue
special licences for the reception
of television in hotels,

The basic cost of this licence
will be £3 plus an additional £3
for every singie room to which
television is relayed.  There is as
yet no licence which legalises the
churging ol an admission fec for
the viewing of TV programmes.
** Biggest Gamble >
;\,l R, CECIL-
L McGIVERN,
BBC Teclevision
Controller. recently
described the plans
tfor the international
exchange  of tele-
vision programmes
in July as " the
biggest gamble thal
television has ever
undertaken,™

Top TV Town
ACCORDING
to figures just
released by the BBC,
Walsatl would be the
chiel’ contender for
the position of " Top
TV Town ™ if such
a title existed.
Walsall, a small
Midlands town just
north of  Birming-
ham, can boast the
total of 27,000
television licences
whereas Wolver-

more than little Walsall-

After Hours
r1‘HERE are- not many workers

who, having finished their
evening meal, prepare to return
to the scene of their day's work
for the evening.

This is the case in llkeston,
Derbyshire, however, where a
hosiery firm have provided their
emplovees  with TV viewing
facitivies as part of their welfare
scheme,

Aerials on Guernsey
’l‘HE States of Guernsev recently

granted permission to the
BBC to erect three temporary
television masts and a hut at
Pleinmont  Point.

This is still subject 10 confirma-
tion by the island's natural beauties
committee and satisfactory tests
will have to be made.

hampton, with 4
much targer popu-
lation, possesses
only a thousand

\ popular artiste

resident singer in ** Quite Contrary,™

voice and easy style led to a request appearance in
. \\;ell. You've Asked For 1t.™

with viewers these days is Joan Regan,
whose pleasaat

The Editor will he pleased to convider articles of a practical
nature  sunitable lor  publication in ** Practical Television.”
Sucl articles should be weitten on one side of the paper only,
and should coutain the name and address of the sender.
the Editar does not hold hipself respornsibie

every effart will be
addressed envelope is enclaved.
tfor the Editor should he addressed 1o :

Street, Strand, W .C.2.

made 1o return thew it « stamped and
All correspondence intended
The Liditor, * Practical
Television,” Geargo Newnes, Lid., Tower Howse, Southampion

developments, we give

Wil 3 .
i our columns is nor

for manuseripts,
in " Practical Televisic
the countries signalury

Owing 1o the rapid progress in the design of radiv apparatus
and ta our efloris 1o keep our readers in touch with the latest

Coprright in all drawing.., photographys and articles publivhed

Reproductions or imitations of any
- expressiv fortidder.

Ho warranty that apparaties deseribed
the subject of lettery patent.

iy specihicalls reserved throughout
ta the Berne Convention and the U.S.A.
uf these are therefore
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OPEN TILL
6 P.M. SATURDAYS

(Dept.

PREMIER RADIO COMPANY

(Regd.) B, H. MORRIS & CO. (RADIO) LTD.

P.T.) 207, EDGWARE ROAD, LONDON, W.2

Telephone :
AMBASSADOR 4033
PADDINGTON 327i

PREMIER -—— MAINS TRANSFORMERS

All primaries are tapped for 200-230-250 v.
mains 40-100 cycles. All primaries are

screened. All LTs are centre tapped.
SP1758, 110 0 075, 50 mA., 4v. @ la,
4 v, w 2-3 qo .. 250
SP2508, 250—0 250, 60 mA, v, g
0-2a.4v. a35a ... 25/-
51’300 A, 300-0-300, "60 mA., 63 v. w
a.5v. « 2a .. 25/-
Sl'300l!. 200-0- 30J 60 MA., 4 v. @
2-3a.4v. « 35a., 4v wi-2a. ... 25/-
51’350,\. 350—0 350, 100 MA., 5 v. @
-3a.6.3v. m2-3a. . . .. 29/-
§P351. 350-0-350, 150 mA.. iv. @
"4dv, a93a . 4v. « 36a. .. 38/
51'375 X 375-0- 375 950 mA., 6.3 V. @
2- 6.3v. « 35a,5v. @ 23a. .. B3~
51'501. 500 09-500, 150 mA., 4 v. I
2—34 4v g 2-3a.4v. o -2a.4v. 05F
w 3-5 o -
51’425 \. 495-0-425. 200 mA., 6. 3v. @
2-3a.6v.wi35a.5v. 0 95 a. 676
LilT Upright for VCRY7 tube,
1750 RMS v., 5 mA., 2-0-2 v.. la.,
2-0-2v.. 2a. .. 376

SPECIAL OFFER
CRYSTAL HAND MICROPHONE

Iiigh Impedance. Excel-
lent, frequency response
light weight gives very
high quality results when
used with tape recorder,
amplifies for any type of
P.A. equipment. Com-
pleie with screen lead and plug. 29/6

Plus 1,6 pkg. and carr.

C.R. TUBES
VCR 517C

64in. picture, this tube is a replacement

for the VCR97 and VCR51 Guaranteed
full size picture ... I'RI( ¥ 35/
Plus 2:8 pkg. carr., ins.

VCR 516

9in.  Blue picture.
Heater volts 4. Anode
4 Kv. In manufac-
turer's original carton
£3.19.6 Limited Quantity
Plus §/-pkg.. carr., ins.

AUTO TRANSFORMER, 50 watts.
Input/Output 0-110-210-220-230-240-250 volt.
Plus 1/- pkg. & carr., 7/6.

A.C.R.\. C.R. TUBES
(DIRECT REPLACEMENT FOR A C.R. 2X)
5iin. screen. 4 volt Heater. This Electro-
static Tube is recommended as eminently
suitable for Television. 15/-. plus 2/8 PKg.,
Duata sheet supplied.

Carr. and Ins.

Ex. W.D. STEEL AERIALS

Also ldﬂalfor fishing rods—BRAND NEW
i2ic. ft. sections of copper-nlatec
steel, hwhly flexible, tapering iin. to
tin. Brand new in container. Plug-in
type, 6/9; Screw-in type, 7/8. Pack-
ing and carriage, 1,8. Insulated Base
3:- Webbing waterproof carryinz
Case with shoulder-slinz, 2/6.

Please add 1,- for Post Orders under 10/-

TERMS OF BUSINESS :— CASH WITH ORDER OR C.O.D. OVER £!

, 1/6 under 40/-, unless otherwise stated.

RECTIFIERS

I.T, l’c-m il Type

Type K3, 25 650 mA
. K3 .2 kV. 1 mA 6i-
oo K3'45 REKV. 1mA 8/2
.. K350 4KkV. 1mA 8/8
.. K3/160 12kV. 1mA 21:6

ILT. Type 8T,
Type RM1 125v 60 mA. 4.-
.. BM2 125v 100 mA 418
.. BRM3 125v. 125 mA 5/6
., RM4 250v. 250 mA . 18-
L.T. l‘uu- Full Wave,
6v.1lamp. . o 4'-
12v. 1 amp. 8'-
12v.2 amp.

. 4amp.

WHITE RUBBER MASKS (¢ ()R-
("I ASPECT), We can supply a speci-

ally designed White Hubber Mask for
6in. C.R. tubes at 8/6 each. 9in. White
Masks, 9/6. 12in. White Masks, 16/11.
For Round or Flat-faced Tube.
THE NEW PREMIER
TELEVISION
Wide Angle Scanning, for 14in. or

17in. Tubes may be used with a 12in.
Tube with minor modification.
Tunable from 40-68 Mc s without coil
or core changing, completely izolated
from the mains.

The New Time Base may be uced with
cxisting Premier Televisors to con-
vert them to the latest type of picture
tubes. All the individual components
may be purchased for a total cost of
£31/19/7 (less tube).

Data booklet, 3/6 post paid.

HANNEY of BATH

EDDYSTONE 740 RECEIVER, ex-stock at £42/15/-.
dystone catalogue 1/2 post free.
50/- ;

illustrated brochure. NEW Ed
MIKES.—Acos Mic, 22-2, 84/- ; Mic. 30,
Mic. 35-1, 26/- 1 Rothermel 2AD56, 63/-.
LOUDSPEAKERS, —Goodmans Audiom

6!
150 MKk. 11, £10/5/6. W.B. HIGH FIDELITY 3 @ coil, H,1.610, 6in.
60/6 ;. H.F.912,9in.,67/- ; H.F. 1011 10in., 73.8 ;

Y, 4'-
; Denco Maxi-Q std.
R.E.P. dual range high

50/6 ; F81081n
150 avaxlable at 73.8).

COI1LS.—(State range required.)—Osmor Q
3/9 ; -Wearite P.. 3,- | Denco C TRF, 8- pr.
or miniature, 3/11, with reaction, 4'9 ;

20! TRF, 40~
Wea'mteoM .800, 21- pr.

. 4in OSMOR Q Coilpacks, Type HO. 48i- :

ETA 4 Station Tuning pack, 43/8.
& 'I'R,»\\S (485 Ke s.) Denco IFT, 11, 12:- pr.
Weymouth P.4, 15/- pr. |

offers :—

Send for
Mic. 331, 50/-;
£8/12/6 ; Axiom

Weymouth H.

. 40/- ; Batt.

8 IFI‘ 6, 18/4p1 8
>5.8 6 each :

Retail 37/6.

P.5. ch.
OUTPU l{ ANSFORMERS,—50 watt POTTED de Luxe type to
suit single or push -pull PX4. 6V6, 616 and K'T'66 valves. Optimum R il 18/9
leads 4,0000 t0 10.000. Eleven ratios 15} : 1to 78 : 1, 47/3. Elstone etai / .
MR/T 4 w. r5num -ratio, 8/2 .GFlb\tione \13%;4 - 10l w. 4guélm\-\xl'aém
18/9 : MR.15, 15 w. multi, 41/6 . w. multi, 4% oden
Wllllam>0n Potted, WOT25, 1.7q seus., £6/10/-. WOT26, 36 © BLOCKIN
. £6/18/6. FORMERS.
I' \\ | CORRON s.—JB. SL8 Drive, 27.8 : E.2 V-Condenser, 14/- ; R il 12/9
"B. 8in. H.F.810 L.S. (less trans.), 80,6 ; All resistors and con- etal / 5
GEHb%r;(ﬁ?el o(;u General LJ:.L 0 q - NG
TELE ».—Constructors’ Enve npc f- 1 oilsets, M
Chassis kit, 50/- ; T.C.C. kit, £7'4/3 : RMd rectificr, 21/- ; Allen COMBINED
Lomponenbs 1.0308, 40 - : DC300, 39/6 . FC302,31 - :
(,leG and GL13. 7:6 edch 14, 15:- | SC312. 21/~ | AT310,30 - & |
OP117, 9/- ;. Dubilier Resistor pot. kit. 81 6. volt.
i NUI'I- R VISOR Retail 18/9.
T.C C 7Conldens%r kit, £8 5554 Elllle IE\ISltOl‘ k14t4564 4A.l 4 w'C“DpiOOC
28/- Erie carbon pots. 35 - : encoilsets len
39/6 1 GL.16 and GL.18, 7 6 each 1 SC.12, R1/- 1 FC.302. 31,- MAINS TRA
OP.117 output trans., 9/ Del\(OWA FMAL 21 - © WA LOT1,42/- 230 250
Denco chassis kit, 51:6 ; Westinghouse WX.6. 310 : WG4A, 7.6 | Y., L.
1.W.7. 28’8 ; English Electric polvvax ene mask, 4518 ; perspex
filter, 32/8 ; anti-corona rinz, 68 ; Tube sheath, 8:2 1 T.401 tube, .
inc. darriage and tnsurance. £22 14 10 ; Flac IT8 jon trap. 5 -. Retail 35/3.
1\;\rill)‘l:ll \\(ll ADERY lllv\)vl\l ASTER.—Instruction Envelope, 3 6. ,
riced parts list availahle d
CATHODE RAY TUBI All types of

£17/14/6. Mullard MW31-74, £16 13 8
MW43-74, £23/12 8. Ion traps for all tub s
carriage and insurance on all tubes, an

sreen Televisor,
sSoundmaster, eLc.,

‘Universal’ larze ¢
Williamson Amplifier,
to orders under £2.

.F. HANNEY

BATH

—Mazda, CRM 12113 £16 13'8 . CRM.123,
Wa3b- 2” & 24, £1 :

esS belng refunded.

Send 6d. 1n stamps for our GENERAL LIGI‘ which contains details
of components for Viewmaster, Teleking, Magna\ 1ew, Super Visor,
by Mullards.
ete.

77, LOWER BRISTOL ROAD,

993
Please add 10 -

H.

Coronet Four,
Please add postage

SHIRLEY,

Aforrest

REPLACEMENT

LINE OUTPUT TRANSFORMERS

(ETRONIC TYPE)
Trade 25/-

FRAME OUTPUT TRANSFORMERS (multi-
ratio) for service replacements,

Trade 12/6

OSCILLATOR TRANS-
Ratio } : 1, 1 :2, 1 :3.

Trade 8/6

ISOLATING AND BOOSTER

G

TRANSFORMERS. All voltages from 2-13.3

Trade 12/6

Primary : 200 v.,
63 & 4v, 25a,

NSFORMERS.
v. Secondary :

4y, & 5v., 2.5 a, 350-0-350 €0/100 ma.

Trade 23/6

Rewinding. Lists on application.

W. FORREST,

349, HASLUCKS GREEN ROAD,

BIRMINGHAM.

Tel.: 3811
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C.R.T. HEATER ISOLATION TRANSFORMER, —

i L Detailed price list available, Low leakage winding with 25 o bungb o,
Midaet  Mlivwan  type. | STANDARD {in. dimo. | STAGE 1. VISION AND TAGE 3.—POWER 108: 4v., 10 v..10°8 . 1678,
Long spindles.  Guaran- Pulythene fusulated. SOUND SUPPLY BRIMISTORS. a., 38
reerd | vear. Girde 47 Not Ex | 7valye; ... .. 30 - 23,1,;0" . 2 - | CRYSTAL DIODE.—Very sensitive.
Nov Sw, RO osw | Govt., 8d. il 12 Resistors 8/~ | 55.T.C. Rectifiers 27 8 | H.R. PHONEN (%, (i, Brown), 158 pr.
3/- 41- COAX PLUGS, 12 eart. 18 Condenssrs ... 9 - | 5Condensers 23 8 —~Naw atuch heat makes, .00} (i
D.p. dw. 418, SOCKETS, 1 - euch. 2 Potentiometers 6 - | 1Choke .. 108 V..9.8; 2 i te 500
ALL  VALUES. G.non LI"E CONNECTOR 12,1 7 cojl formers with 1 Mzins Trans Tapped 00+ ul Sprague
ohms to 5 Megohme. | OUTLET | BOXES, 4 4. cores ... ... 48 4v.and5v. 33~ Sy, ol Micuncnkl
BALANCED TWIN FEEDER per yd, 80 | 80 | 7 Valveholdnes . 38 STAGE4.—C.R.T p L3005 b, and -
TWIN SCREENED COAX FEEDER per yd.1 -fohni~ | Sundries (with undnllad NET WORK, pdl 2180 Tubwlar.5 il 350 v. 1/9.
50 OHM COAX CABLE. 8d. per v chassis) 9 Resistors e SILVER MICA CONDENSERS,-i0°;
TRIMMERS. Ceramic, 0, i pl 8d.: 1on . | STAGE 2. —TIME BASE 1 Condenser CUosdl | aopi te an0 piL b- B pil, to 3000 i, 173,
150 pf., 18 187 wnipil, 18, 8 Valyes . 4 Potentiometers 19/ | DITTO 1, ex ~ .
RESISTORS Alt v,-l-le.-: FRITI T FE e Y L %g(l:lmdston |s“nd"u 36 | 15 pie te S0 pin, 190 515 il to 1600 R, 2/
Pw. 84, JLAMS ondensers oo n
W!RE-WOUND RESISTORS Zieat Makes Mini- | 5 Potentiometers 12 G COMPLETE SIMPLEX
ture Cerandc lv|n‘~- w. i 1o 4 K. 1| 8 Valveholders 218 KIT (less tube) 12 gos. [
In Way U ol fo n K., 2 3 w., cn nllm o 1u Sundries ... 1/8 | Chassis, 17/8, or 10 -
29 5w, \memu 12 K. to 23 K. extra with KIT OR SUNDRIES. STAGE 1.
WIRE WOUND POTS. WATT FAMOUS MAKES VCR97 TUBE TESTED & GUAR., 2.
Fee-oet Min, TV, | Rtamland Size Pots, - W and .2 ~'. Dubilier
Knurled slutted *plnlllv Wih Geade, | XEW ALL . Dubilier
A s A Aalnes, 160 obias fu  BOXED NTEED AN 1biticr
136t Carlune Truc TR N FR TR R S 8 gluhitie
te Meg., 3 ., 1= Jquip -
o/P TRANSFORMERS —T: .m---l sl pentode, | py 5.6 v. Hunte,
3 9. Hewsy duty 70 ., b 184 10 8 British 7 8 /s
L.F. CHOKES 0 'h. Svlvania 1004200, 275 v, BUE.CC
15 b 300 ma., 10 i u’um 10 8 24
SIMPLEX 10 h. 150 ... 10 8 10 8! 9 - 00 v, Hunt«,. 88
MAINS TRANS. noone own warkahops to 1038 96 -
bigh grade spechi Sy intersdesed and 108 9.6 N
iepregunted. Heate 1: : HA R l%: 13; s Ky
E o p R WAINS TYPE. —ll o
o I 2 = D 100 ma., 414 AL
. ;g[" Al 59 180
ante type. - B 38! 3 § | KNOBS, GOLD ENGRAVED. —Walnut or lvure.
voranet, 30 - simples (i | BEc 10,8 18l 98} ! in. diwn.. 18 each.  Not engraved. 1 - enc
TV. AERIALS. Aerialite ctv. W 1006 2 v 86 LOUDSPEAKERS PM., 3 OHM.-sfu. Ie e
in stock. Indoor 106 type Iov. 1 ‘,q . 7i8M6 78 ~1 12°8 | 128 Comdinaim, 13 8: 4tin. GOODLMANK,
TYANA, —Midget R W Sy g, 7/8(7 9.8 10 6 \ 141 8 - & AL YT B 100N, IMester. 25/-.
W 25 v, 1411 Thres wod. detach- J i 9/8 "l’ 784 15~ | SLEEVING \ ricu< coloury, 1, 2 mm., 24.: &
atde bench staned, 19 8. Solon Midzet lron. 19 3, Huwc Atork B.V.AL \uhe'1 at 1051 fow n\ 4mm.. 3d. . TOGGLE S WITCKES
TAG STRIPS $oon Sowav.3d, ;| — EX-GOVT, - Hisin M'core gotder * 010
Geway, 4d. ; tnesay. 1 8. ‘ a1 L ardes post five. Lins Vi . or VO Conneciing wire, 10
GOODMANS. Yol Do "“ DALLCTRANS. I & 1% 1 - extra pleanr. colunre, Ningle o Stiwaded 2d. vd. BiG Valveho der
Focus tinit. Ve i wtiustanle it RADIO COMPONENTS | 3! “orowobis Can-. 181 Vohoders. o bl s,
Shiit, 85 -. ELAC. —C.R.T. lon ‘Trag . THO 1685 SPEGIALISTS e ,,.. 1-: BSA, B 1

ENAMEL OR T.C. WIRE. —} Ih. 14 ta 'u . u s

2ian Mo 98 s, 261 30 L 40 e, 301, Whlter.ouu

Road,

< BI2A (URTY, 1/8:
CROT moulde \l |Il-hle‘ 2'8. ALADD[K FORHER)
aml core | Pin., lin., 10d,

West Croydon.

HOME BUILT TV

Full HP Facilities ® Return Post Service

- SIMPLEX '

Stage 1, £5/3/-. Stage 2, £4/4/-. Stage 3, £6/-/-.
Stage 4 (less C.R.T.), 14/6. Sundries Kit, 13/-.
All items available separately. Send for list.

°
VIEW MASTER

We have fully detailed lists available for all ver-

sions of the View Master. Any of these will
be sent free upon request.

INSTRUCTION MANUALS

For 9in. or 12in. tube, 7/6.

16in. and 17in.

®
WATTS RADIO (Weyhridge) LTD.

8, Baker Street, Weybridge, Surrey
'Phone : Weybridge 2542

Wide
tube, 3/6.

Standard set.
Angle Conversion,

INTRODUCING 05 oo

“NURAY”

REGD. TRADE MARK.

A HEATER BOOSTER UNIT THAT JUST PLUGS IN.
IT GIVES LOW EMISSION C.R.Ts
A NEW RAY.

1. You can fit ** Nuray "' in 3 minutas.

2. With the speacial clamp provided drilling
is not necessary.

3. No soldering.

4. High, medium and low boost on the one

umt.

7. Booster results-can be demonstrated to customers without
involving costly labour,

5. Can be re-used many times.

6. Instructions clearly printed on each
unit,

You will xmprove your service if each of your engineers has a
** Nuray " in his kit. The "' Nuray ** is available for 2-volt tubes in
paralfel heater circuits, (Other types to order.)

OBTAINABLE AT 27/6 RETAIL. PLUS I/6 PKG. & POST.

Trade enquirias welcome,
DIRECT FROM

W REPLACEMENTS

LEWISHAM WAY, NEW CROSS,
TIDeway 3696-2330.

C.W.0. OR C.0.D. PLEASE ADD 1/6 PKG. AND POST.

134-136, S.E.14
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The Editor doecs not necessarily agree with the opinions expressed

by his correspondents. Al letters must be agcompanicd_ by the
name and address of the sender (not pecessariiy for publication)

“H” VERSUS THE MULTI-ELEMENT
ARRAY

IR,—Reference Mr. A. Hale’s notes in the March
issuc on the subject ***H’ Versus the Multi-
clement Array,” he infers that aerials can be com-
pared to within 1 db by observation of pictures. The
- only way to compare two aerials by this method is by
observing the difference in signal-to-noise ratio.
Ability 10 detect 1 db change in modulation depth
does not imply ability to detect 1 db difference in
signal-to-noise ratio ; in fact, there is no connection
between the two parameters. :

Mr. Hale, by including the cost of a 12ft. mast an_d
chimney lashings, managed to obtain a very low ratio
between the prices of the two types of aerials, but 1
must admit that even with the exclusion of these items
my ratio of 5/1 is still slightly high, at least so far as
Belling and Lce's prices are concerned.

By the way, whilst 1 was searching through my
Belling and Lee catalogue in order to check the prices
1 came across the tollowing statement in praise of
the “ H ™ aerial : .

** Research proves that the improvement mn
signal obtained by the addition of one element is
not worth the cost, even though many people feel

" they must be better?”’

Perhaps the most scrious mis-statement of
facts is made by Mr. West when he refers to
galactic noise. 4

In Nature, 158 (1946), curves are given showing the
magnitude of, galactic noise and at normal television
frequencies up to-about 70 mc/s, this type of noise
is seen to be much greater than valve noise.

In a well-designed receiver at 45 mc/s, the valve
equivalent noise temperature is only a few hundred
degrees Kelvin, but the aerial noise temperature is
several thousand degrees Kelvin. This means that
the noise power in the aerial is many times greater
than the valve noise, and it is this noise which causes
the ** snow ” one sees on the screen. The fact that
the aerial noise is préedominant accounts for the dis-
appointing results obtained” when low noise pre-
amps are tried.

At Band 111 frequencies galactic noise is much less
than valve noise as seen from the curves and a low
noise pre-amp will give a definite improvement. Also
at these frequencies the broad band matching diffi-
cultics of multi-arrays will disappear, because the band
width of the aerial will require to be much less com-
pared with the centre frequency. The required band-
width at normal television frequencies is about one
tenth of the centre frequency, but at Band Il
frequencies the ratio is reduced to one fortieth. For
these two reasons, multi-arrays (or Yagis as they are
called), will be superior at the much higher frequencies.

The same reasoning applies to the use of Yagis
at radar frequencies, which are much higher than
normal television frequencies.

In answer to Mr. Wilson, 1 would like to say that
my figures were obtained from a report on a survey
of the service area of Sutton Coldfield, which appeared
in Proc. 1.LE.E. Pt. 11, 1951. The disagreement with

his figures may be due to the use of different reference
levels.—M. R. HARKNETT (author of ' H’ versus
the Multi-element Array ™) (E. Southsea).

FOCUSING — 85K TUBE

IR,—1 have read with sympathetic interest W.
Herring's query in your feature ™ Your Prob-
lems solved > in the March PrRAcTicAL TELEVISION
concerning the focusing of the Cossor 85K tube.
I might well have written an identical letter, but have
now just managed to obtain a good focus with this
type of tube myself, and the following information

might, therefore, be of assistance.

It would scem to me that Mr. Herring has pur-
chased the 85K V.M. Kit as displayved by an adver-
tiser. If so, then the mask supplied in this kit offers
the maximum 4 :3 ratio picture dimensions that
this size tube can give : in conscquence, the corners
of the picture are made up in part of the corner
radius of the tube bulb. This corner radius is
obviously much sharper than the radius of the tube
face and the effect of this difference, to me, is that in
assuming the centre and major part of the tube
face to be flat in one planc ™ A, thcn the corners
of the picture verge into a planc ~* B,” which gradu-
ally assume an angle of nearly 90 degrees from plane
*A.” In these circumstances it can hardly be expected
that the electron beam will remain in focus when
having to turn corners. However, since very
little picture detail is usually contained in the corners,
the small amount of defocusing that occurs in these
areas does not detract from the general quality
obtainable, for otherwise 1 have found the 85K will
positively focus over a very high proportion of the
screen.

The suppliers of this surplus tube recommend
the WB 109/1 or the Elac 17/4 Focus Magnet, but
these recommendations only hold good when using
6-7 kV E.H.T. In applying the full-permitted
9 kV resulting in an increased beam velocity the
low flux density of the above two magnets might not
allow a satisfactory focus to be obtained.

I am using an Elac R20 Focus Ring, but as I am
operating the 85K on the.original View Master 6 kV
E.H.T., this magnet tends to be rather too strong,
as the gap has to be nearly fully closed before any
focus is obtained.

My main trouble was not so much in the overall
focusing, but in the correct centring of the picture
within the mask. Repeated efforts failed to get the
raster to extend fully to the right-hand side. 1t was

.found that the ion trap would give a false centring

of the picture, but only with a dangerous reduction
in the overall brilliance of the raster.
After much trial and error it was found that the

_very critical positioning of the focus magnet along the

neck of the tube solved the trouble. The picture

.now centres easily, and whereas previously picture

shift could be obtained only in a general leftward
direction shift can be made now in all directions.
Focusing is good all over, except for the corners,
as mentioned above. Incidentally, the ion trap
remains in its Optimum Brilliance position and has
not been moved in any way to obtain focusing or
centring.

The manufacturers of the tube recommend that
the focus magnet should be fitted approximately
3in. from the end of the glass of the tube neck. 1 have
found this to be rather confusing, as in my case the
gap in the magnet is 4in. from the end of the glass.
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The measurement [ find most concrete is this
the distance between the extreme rear edge of the
scanning coils to the leading edge of the vernier
adjustment plate or front plate of the focus magnet
is 2}in. 1 would also point out that this measure-
ment checks with that on the 15in. TV Kit marketed
by the same firm (verified by measurement on one
model at one of their branches). Nevertheless, it has
been my experience that up o a {in. either way of
lhis. 2{in. can make or mar the correct focusing and
positioning.

Another final point Mr, Herring might consider
is in checking the position of the focus magnet in
relation to the axis of the tube neck. Given the
focus unit is uniform in flux density, tilting too
far up or down or sideways could possibly cause
defocusing in parts of the picture. On the other
hand, if ihe magnet is faulty to some degrec. then
tilting might well assist in obtaining focus. Finally,
he might try swinging the focus magnet through
120 degrees either way around the neck to see
whether this helps.

As a matter of interest, it is my opinion that there
does not appear any necessily in raising the E.H.T.
1o 9 kV with this tube. | obiain quite good pictures
using only 6 kV and can even, on occasion, use a
tinted filter in front of the screen and still get suffi-
cient  brightness  whilst retaining  focus.—L. - H.
MiLLer (London, N.17).

N

COST OF COMPONENTS

IR,—Whilst I heartily agree with H. Telford. with

regard to the exorbitant price of large-size
cathode ray tubes, 1 find it difficult to imagine how
they can be serviced except by their respective
manufacturers. However, a prominent manufacturer
does, in effect, repair your tube for vou, if of their
manufacture, by supplying you with a new tube at
half price, and repairing your tube equal to new.

But in my view a more serious shortcoming of TV
is the low quality of reproduction presented by the
majority of receivers, We who are interested in TV
do occasionally note, with appreciation. solitary
model which can resolve a picture up to 3 Mg/s,
with good linearity, contrast, interlace, etc., but for
one set which can do this there must be thousands
that will not.

This suggests to me immense possibilities, for some

manufacturer who will dare 1o claim in advertising
his wares : that.** every set which leaves his works will
resolve Test Card C with no visible imperfection.”
Providing no second-rate sets were ever allowed to
leave his works that manufacturer would be firmly
set on the road followed by the famous motor-car
manufacturers. A position which, at the present
time, cannot fairly be filled by any of the betier-
known TV manufacturers,
. Butunlike H. Telford, regarding what he calls uniti-
sation, | feel my manufacturer as outlined above could
with advantage, exchange, complete electrical elements
as distinct from cabincts, of their TV sets at a fixed
fee. 1o kecp them always up to standard. and so
maintain his reputation.—G. METCALFE (SKipton).

BRIGHTENING VCR97
IR,—Although my experiments are now over,
using VCRY7_ [ have been tempted many times
to write of a tip I used for brightening the tube
considerably, in fact in my case when the tube got a

little old made the difference of a picture or no
picture at all.

I do not feel it possible that I am original in this
idea as to me it seems obvious what happens.

Here is the tip in a few words but first you will need
a permanent magnet from an old loudspeaker.

There are two positions for it, under the tube at the
front or in a reversed position at the back. I used to
keep miine on the table in front as my heap of equip-
ment never got to the stage of being fitled to a
cabinet. 1t seems pretty obvious to me what happens,
the beant is pulled or pushed 1o the tube face, accord-
ing to the position of the magnet.

I should be very interested to know how other
readers fare as | only tried it with one tube and fecl
certain thal my experience was not unique.

Of course. the position of the magnet is fairly
critical and needs to be found by expeiriment.—
P. R. Mounttr (Langport).

TUBE REPLACEMENTS
IR.—With reference to the May, 1954, issuc,
page 580. ~ Your Problems Solved,” we would
offer the following information regarding the answer
given to the query from .G, O. Ware, Enfield.

The MW22-16 is a tetrode tube incorporating an
ion trap and before recommending this tube as a
replacement for earlier non-ion trap tubes, it is neces-
sary to ensure that it is possible 10 do this, for the
following reasons :

I, Insufficient room for the adjustment of the

ion trap magnet (a space of approximately 30
*mm. of the glass neck next to the basc is usually
required).

2. Ferrous rear tubes supports which will cause

a deterioration in the field strength of the ion
trap magnet. ’

In the case of the Invicta T101, we do not recom-
mend the MW22-16 as a replacement as there is
insufficient room on the neck of the tube to adjust
the ion trap magnet. We normally recommend our
type MW22-18, which is a non-ion trap tube. When
substituting it is necessary to change the base to a
B12A type und earth the external conductive coating.
—I1. A_Rrio (Mullard, Ltd.).

A NEW HANDBOOK
“PRACTICAL TELEVISION CIRCUITS™

156 illustrations. 15/« nee.
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283 pages.
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A Bilack Spotter
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The Grid-dip Meter and Bar Generator
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The Practical Television * Lynx '

The Practical Television ** Super-visor
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INDICATOR UNIT *ASB” | REPRINTS FROM
TELEVISION

Components Price List Free on Request.

SERIES. (U.S.A.)

antains 5BP1 C.R.T., with mu-metal screen
3/6HE's

HE's, 2,6SH7's, BAG7, BACI. plus H.V. The ™ Beginner's Receiver,” modi-

tying the R3170A

conds., etc. Metal case 184in. x 81in. x 8in. | to July :

All controls brought to tront ranel beside

ION TRAP MAGNET ASSEMBLY

. Mig. Surplus.
Type IT/6 by Elac for 35 mm. tube neek.
ASK FOR 2 6 POST 4d.
D/H9 each EXTRA

IF/AF AMPLIFIER UNIT R1355
In Transit Case.

o PRACTchI_ With valves, 1.¥. frequency 7.5 me/s Dim. :

18 x 8} x 7T3in. Used. good condition.
ASK FOR 3 6 CARRIAGE
D/ETT0A each PAID

1/ R.F. UNIT TYPE 24

In original carton.

@ » Beginner's Tinebase » .. 1/8 | switched tuning 20-30 me/s with valves, etc.
Xlégl%%ﬁcreen' CARRIAGE | F 1omy Televisor, moditying Ind. :‘;}? §8R“" 1gs/ ‘13 i'e
D/ET6 69/ 6 cacn. T pAID 1/8 | D H5% = each 1/6 EXTRA

Arg
INDICATOR UNIT TYPE 62| |NDICATOR

In original wood case.

INDIGATOR UNIT TYPE 62 Mains Transformer

iti Smoothing Choke
ASK FOR Used, good oondxtlon.(:AnmAGE et Teanztormer
3 £2.9.6 ..., Crystal Diodes

D E774

BRAND NEW REF. 10QB/6504 | Smoothing Choke
A Coﬁlé%’,ins \7£(331:,5?4A-VCR$25. %Eﬁ%&;(}h
g 19.6 :
. - - »
D, H493 each PAID ASK FOR
D ETIT

POWER UNIT TYPE 285

rgus Televisor, data and  blue-

UNIT TYPE §¢
In original wood case,

. . 2 SK B 5 ASK FOR

ASSIOR £3.10.6 . CATRISE | ASEAOY £219.6 o CATEIACT B3 19/6 e

BEGINNER’S T.V.

rap THE BEGINNER
INDICATOR UNIT TYPE 305 | Jains Transformer ..
INDICATOR UNIT TYPE 6H

In original wood cas

each |
CIRCUITS AVAILABLE AT 1/3. ASB3:57 or 8, type 62, R1355, R.F., 24, 25, 27, and R3601.

218 R.F. UNIT TYPE 25

In original carton.
Switched tuning 40 50 me/s with valves. e[t:c.

1/6 EXTRA

R.F. UNIT TYPE 27

32/6 each With broken dial.
15/6 cach | varjable tuning 65-85 mc's witn valves, etc.
Used, good condition.

5/3 each | ASK FOR POST
D:ETIL 29/6 each 1,6 EXTRA

RECEIVER UNIT R3601
Ref. 10DB6037.
39/6 each

€. SE  NOTL.—Carriage and Postal
CARRIAGE | charges refer to the U.K. only. Overseas
PAID freight, ctc. Extra.

20/~ each
50/- & 4,5//- each

- MG each |, o poR CARRIAGE
D/H4¢3 & PAID

Ready made for 'I.V.
A.C. Mains. Input 230 v. 50 c.p.s. Outputs
E.H.T. 2 Kv., 5 m'a,, H.T. 250 v, 130 ms.,
LT, 63 v. 10 a. and 63 v. 5 a. Fully
smoothed and rectified with valves VU120;
SAUS'ii({vF\‘/OI%gl (EF50), plus cond., [e:(,:i‘xtﬁ){ﬁ:(t}cg
DiH947 £4.19.6 .,cn PAID

Order direct from :

CLYDESDALE

2, BRIDGE ST., GLASGOW, C5. 'Phone :

SUPPLY
CO. LTD.
SOUTH 2706/9

TV. BARGAINS—
COLVERN PRE-SET WIREWOUND POTENTIOMETERS
—10) ohms to 30 k., 3/2 each. Carbon pots. 2/6. with switch, 4/-,
1,4 w. resistors, 4d. each : 1 w., 8d. All preferred values stock.
VALVE CANS
B7G or BOA Moulded Holder and Can, 1 6. 1.0. Can 3 piece), 1 6.
BT, COILS, 6-9 kV., 15/-; 6-18 kKV., 25'- ; with circuits.
SWITCHES
New Midget Type. 2 p. 2 w., 2 p. &-way, 2:6. 1 p.12w., 2p. t6-way.
3p. 4 w.,4p. 3-way. 3/6. Yaxley Standard (two bank), 2 p. 11-way,
¢ p.3-way.4p.5w..8p. 2w., 76,
MISCELLANEOUS -
Pair of Best Quality Test Prods, 1/9 pair. Adcola Soldering Iron,
0516, with detachable bit, 3/g. Stand, 10 6. Henley's New Instru-
ment Iron, 18/9. 'Iyana, 14'11. Multicore 18 «.w.g. Solder, 5/-
per cavton. Fluy, 1.6. 2v.. 6 v. or 12 v. at 2 a. Charging Trans-
former, 196. 4a. Type. 22 6. Ellison60 ma. 250-0-250 v.8.3v.and 5 v.
tully shrouded Midget Mains Transformer, 21 8. A.E.. 1.8 or P.U.
Socket Stri 8d. each ; 5/- doz. Volts Adjustment Panels, 1 2.
TV, TRANSFORMERS
350-0-350, 250 ma. 6.3 v.82., 5v.3a.,6.3 v. tapped 2 v., fully shrouded.
67/6. Denco Wide Angle Line Trans,, 42 -. Allen, 40'-, Haynes
Frame Blocking Trans, TQ135, 18'6. 120 ma. 250-0-250 v. 6.3 v, 5 a..
5v.54.. fully shrouded, 39/6. Allen 'T'V. Auto ATJ10, 30/~
HIGH STABILITY 2% ! w. RESISTORS
All values (preferredy, 100 ohms to 2 mg., 1'6 each, 5% wirewound
up to 7 watt, 2.3, 10 w.. 2:9. 40 ohms to 10 k.
BOOKS
“ How to Make Electronic Gadgets, TV, Faults.’ 5'-,
* PV, Fault Finding,” §5'-. " Radio Se ing Instruments,” 4 6,
« Viewmaster Plans,” 7.6. ‘ Soundmaster.”’ 8 6.  Teleking.”
6/-. * Personal Portables,”” 2 6. ' The Oscilloscope Book.™ 5 -.
~Wiworld valve Manual,” 3.8, ** Brimar,” 5'-.  T.R.F and
Superhet Tuner Unit Plans,"” 2/6.

. RS

400 v.. 8d.. 5'- doz. .01, .1, .001. .002.
~doz. .0016 kV., 8/-. .001 12} kV., 10/-or 15 KV., 10 -
. .17 KkV., 20/- (all T.C.C. Visconol),

Magic Eye, 7/-. AC6PEN,5-, BVR2A, 4.6, KTZ41(7 pin4v.),

5i-. 128C7 (D Triode), 4/6. UN7.6,6. 6BW6, 7 8. 6AT6, 7 6. 634, 7 6.

KT36. 8/6. All available BVA types.

ODDS  AND ENDS

1in. Polystyrene Spindle Extensions with tin. Pane! Bush. 4in..1 10.

4in., 2/3. Brass Couplers. 8d. !in. Alladin Formers and Cores, 7d.

§in., 10d. Denco Maxi Q" Formers. 1;8 each.

All Coils Stocked : Osmor, Denco, Weymouth, Wearite, S.A.E.
for List or Quote. )

Post Gd. up to -, 1'- up to £1. 1 6 to £2. C.0.D. wover £1>

RADIO SERVICING CO, 5 50t kAt ixs foav.

EALING 5737. Neat (o South Ealing Tube Station

SOLDERING - SAFE - SIMPLE - SPEEDY

with the sensational

70/-

post free,
less trade
W discounts

-
PRIMA X—x

BALANCED GRIP SOLDERING GUN

The PRIMAX-SOLDERER is the ideal tool for any RADIO-TV-
TELEPHONE mechanic or amateur, Just the tool for service
calls and small jobs on the bench. The Primax-Solderer works on a
different principle from that of commonly known soldering irons.
A current of high amperage produced in the transformer will heat
the soldering tip within 6 seconds, 220/250v. A.C., 50/60 cycles
(60w.). One year guarantce.

new

Specially designed for easy soldering on hard-to-reach jobs.
TRIGGER CONTROL.

* EXCLUSIVE ALLOY TIP—never needs re-tinning, lasty
indefinitely under normal use.

* INSTANT HEATING—Ready for solderingz in 6 seconds.

* COMPACT LIGHTWEIGHT—slips into your pocket or tool.
kit, weighs only 23 ounces,

Sole Distributors :—
S. KEMPNER, 19 Ebury Street, London, S.W. I
Tel. SLOANE 3586 Through wholesalers and retailers
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TALLON
CABINETS

for television, radio and grams, polished,
ready for assembly in packed flat kits or
factory assembled.

TELE-KING cabinets with space for radio or tape
recorder with or without doors, for 157, 16”, or 17~

VIEW MASTER cabinets, console or table,
12 and |7in.

P.W. 3.SPEED AUTO:-GRAM CABINET.

‘LYNX CABINET.

ARGUS CABINET.
RADIOGRAM, RADIO AND SPECIAL
CABINETS TO CUSTOMERS’' DESIGNS.,
SOUNDMASTER TAPE RECORDER CABINETS

MINI-FOUR AND CRYSTAL DIODE cases
at l4/- each, including postage.

Consult your local dealer or write to:
(DEPT. P.T.L)

JAMES TALLON & SONS 17D,

MANOR WORKS, MANOR ROAD
RUGBY Telephone : RUGBY 2070

June, 1954

‘ "Wy, 7ot GRAGGTT | - =
ﬁumn BACK l I 1 i, %cm/on__
GUARANTEE qr [, [::ll] oo

: Al

| 621 ROMFORD RD. LONDON, E.12. |
127

TV TUBES ..
£5 GUARANTEE
MAZDA CRMI21-A-B, and a few oiher rpes and makes.
Picture shown 1o callers, Not Ex-W.1), Cuarriage and insurance
15/6 extra. No catch, Special offer of tubes with burns for
lesting and spares at 30/- each,

SALVAGE VALVE CLEARANCE SALE
Y

89 6/9 50 3/9

6FLS 1AS 3v4 ILD3

6BE#s 1T4 12v4 ILNS

6BWo 1S4 2H0VPT 4D

6BAG 1S3 77 6AB7

HVH 6K7 Etdle a7

3D} EL9} KTWo! CVé

oF| 6AMS OZ4iA UM4 (M. cvey

SP2 (5 pim)

Postage on valves |- up to 6.

RECTIFIERS

Selenium type, 180 volt at 40 myA.. 3/9. Metal recs.. 300 v,
200m A, Also 200 v. 80m/A. ; cither at 89, T.V. type. new,
300 v. 200 m AL 12/9. P. & P. on rec

P.AML 127 107 SPEA §
12in. Truvox. 47/6 ; 10in, 258/9: Sin.. 18/6 : 6lin., 14/9;
Sin.. 13/9. All Johms. Best makes. P. & P, 1'9.
SPOTLIGHTS.—8/9 Builers, new but ex-W.D. 7%in. dia..
6lin. deep. These lights are similar (o those sold for £3-£5,
but finished Black. The lamp fitting is of the pre-focus type,
this can be casily changed by fitting a holder from side tight
(179). Also a chrome screw is required to cover hole in centre
ot gluss. Post 1/3,
SIDELIGHTS.—1/9, lofra-red glass. ldeal tail lamps. New
ex-W.D. Post 9d.
INTERFERENCE & NOISE SUPPRESSOR.—5/9. Cuis
out frig., hair drier, ete.. interterence. Post 1/3,

STHAMP ONLY FOR 1954 CATALOGUE.

AN

POST va1£ COUPON TODAY FOR OUR
BROCHURE ON THE LATEST METHODS
OF HOME TRAINING FOR OVER

150 CAREERS & HOBBIES

PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME

LEARN THE
N EW PRACTICAL WAY,
With many of our coursas
we suvpply actual equipment thus com-

Gity and Guilds Grouved Certificates in Teiecommunicalions: AM, Brit. [R.Z.
/ L. .

Examination. Rada Amateur's Licence, Radio and Televisien Servicing Certificates,

Geaeral Radio and Teievision Courses, Radar, Sound Recording, etc. Alsa Courses 1o

all atmer braaches of Engineering and Commerca.

The advantages of E.M.1. training. % The teaching methods are
planned to meet modern industrial rcquirements.‘ * We 'offer training 1n
all subjects which provide lucrativa jobs or interesting hobbies. jkA tutor is
TTTTTmTs T 1 personally aliotted by name to ensure private and individual tuition. * Frez
advice covering all aspects of training is given to students before and afcer
enrolling with us.

educational sequence. Courses include:
Radio, Television. Electronics. Draughts-
manship, Carpentry, Photography, and

|
1
t !
{ |
|
{ bining theory and practice in the corract |
i t
i |
{- Commercial Art, etc, |
[l

Courses from
£1 per month

. POST THIS COUPON TODA
Send witnout obhgation your FREE boak.
ML INSTITUTES, Dep:. 138K

E
43 Grove Park Roaa. London, W.4.
Pnone: Chiswick 4417/3.

{
|
|
|
!

STITUTES .

| ADDRESS
TheontyPostal College whichispartof!
a world-wide tndustrial Organisation. |

Y
SUBJECT(S) OF IMNTERES
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)
SOLVED

Whilst we are alwavs pleased to assist readers with
their technical difficuities. we regret that we are 1{_/1_{1{;/€
to suppiy diagrams or provide instructions for miodifying
surplus cauipment,  We cannot supply alrernative derails
Jor constructional arsicles which appear in_ihese pages.
WE CANNOT UNDERTAKE TO ANSWER QUERIES
OVER THE TELEPHONE., The coupon from p. 47
must be attached to all Queries, ani if a post.i
reply is required a stamped and addressed  enveloe
musi be enclosed.

LACK OF WIDTH

Could you help me with a fault on my ‘ View
Master>’? My width control only opens out full to a
9in. tube and not a bit over ; after that just one side
opens out and that is on the linearity side, and the
other side remains stationary. [ have always had the
picture wider on that side and I cannot overcome it.
Would you kindly help me ?——F. J. Morley (S. E.14).

Insufficient line width may be due to the voltages
in the V10 stage being on the low side and we suggest
that this should be measured and, if necessary,
corrected ; also ensure that the correct boost volts
are obtained across C42, if necessary replacing MR2
and VI10.

REPLACING BRIMISTOR

Could you inform me as to the correct value for a
1 watt resistor, in series with the heaters and heater
voltage dropper resistor, in the Ferguson Model
998T, 12in. ?

The resistance in question must have suffered from
a dry joint, as the increase in resistance caused severe
thermal agitation, resulting in the colour code being
burned off. —R. G. Stevens (Nr. Loughborough).

A l-watt resistor is not used in the heater circuit
of the Ferguson type 998T. We feel that you may be
referring to the Brimistor type CZIA ; this 1s connected
between the heater of the H.T. rectifier (PY82) and
the mains dropper. In certain sets &4 thermistance is
used instead of a Brimistor. When a Brimistor is
employed, however, a 350{ S-watt wire-wound
resistor is connected in parallel. [t should be men-
tioned that it is quite normal for these components
to work at a very high temperature.

CHANGING A TUBE

The Emiscope tube of my H.M.V. 1949 No. 1804
10in. tube, type 3/4 has just blown. As I have always
wanted a larger picture, can you give me any details
as to the possibility of putting in a 12in. tube without
too much modification ?—D. G. Lewis (Romford).

Your model set is not readily adaptable to cater
for a current type 12in. picture-tube. There is an
older style 14in. tube, however—Emiscope type 3/5
—that could be used in the receiver without any
electrical modification of any kind. This tube is
now generally available for replacement purposes
only.

1.LF. COIL DATA
I have a Sobell Model T91 which has recently

developed trouble which I have localised to the T4
sound transformer (9.5 Mc/s ?). Unfortunately, the
fault destroyed the turns on this component and I
would like to rewind it. The component is now
obsolete with the makers. Could you please provide
me with the turns, spacing, etc., required to perform
this operation ?—C. .J. Hurley (Tylorstown).

This data is not available and is not issued by
the manufacturers. You should be able to deduce
the approximate number of turns required and the
mode of winding by examining the adjacent trans-
former in the sound channel. It may be necessary
to modify the number of turns slightly to obtain the
optimum tuning point.

IMPERFECT FOCUSING

1 have recently fitted an ‘¢ Elac >’ Duomag focaliser,
type No. FD14/9 medium flux to my ** View Master,”
which uses 2 Mullard tube MW 31-16 (12in.), and find
it totally unsuitable.

It was specified that a ‘ tetrode >’ tube was being
used, and my dealer, although I think in some doubt,
recommended medium flux.

I find that the brightness of the spot is affected, and
no matter how I move the focaliser, either towards
or away from the deflection coils, I cannot get even
a rough focus.

I should therefore appreciate it very much if you
could let me have your remarks and recommendations
at your earliest convenience.—Alan Lewis (Selby).

From your description it is quite evident that your
focusing arrangement is unsuitable. It is probable
that the focus flux is excessive for a tetrode tube,
and, in addition, it is possible that it is too large
physically, causing a4 variation in the magnetic
field of the ion trap magnet. Hence there will be a
variation in brightness when adjusting focusing.
As this type of focus magnet is an unspecified type,
we have no operating experience with it on this
particular receiver.

FAULTY TUBE

1 have an Ultra TV model W470, 9in. tube. 1 have
had three service engineers overhaul it within onc
month but still cannot get a satisfactory performance
for more than 1% hours’ continuous viewing. The LF.
chassis has been sent to the makers for check-up and
was returped fitted with a new oscillator coil and two
new valves. They diagnosed °‘‘frequency creep.’”
These replacements have not made any difference
to the performance.

These are the symptoms : After warming up for 10
minutes, the picture comes up quite good with contrast,
focus and definition quite good. After about 90 minutes’
viewing the picture slowly darkens with a falling of
contrast and high-lights until the whole picture becomes
milky. Any further adjustment of the contrast controi
makes the picture fade to almost a plain milky screen.

I shall be glad if you will diagnose the trouble and
tell me what the fault or faults may be.—T. W. Bond
(S.E.10).

On the face of it, this symplom would seem to
be the result of a defective picture-tube. Many
unusual effects are caused by a picture-tube that
deteriorates in efficiency and alters in characteristics
after it has been working for a while. Unfortunately,
a fault of this nature can be proved only by substitut~
ing the suspected component.
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RESISTOR VALUE CHANGE

On my television receiver Pyve FCIl the line: hold
control has got gradually more critical.

Looking at the back of the receiver the control
knob has to be turned fully anti-clockwise to prevent
the picture tearing. 1 have tried different EF80
valves, but there is no improvement.—W. Paterson
(Hambleton).

This symptom on the Pye series is nearly always
caused by an alteration in value of a resistor directly
associated with the line hold circuit. If you examine
this section, two resistors will be observed connected
to the line hold potentiometer : the one connected
to the slider of the controi should measure 150,000¢2
and the one connected to the high potential side of
the control should measure 39.000¢2. These resistors
should be checked for value and replaced if necessary.

POOR INTERLACE

I would welcome your advice regarding my * View
Master,’” constructed for double-deck working. using
a 12in. Multard 31-17 tube.

I have recently noticed that a fault has developed
with the interlacing—it appears to be pairing on lines.
I have checked wiring, changed valves, but cannot
locate the fault. I will also mention that to obtain a
reasonable line hold I can only do so by doubling the
value of the resistor in series with the variable line hold.

I trust that you will be able to assist me with the
mentioned faults.—G. A. Wright (Orpington).

To improve interlacing it is probably only
necessary slightly to reduce the value of R57.

The increase in the value of R44 can have no
connection with difficulty in interlacing, and in anv
case will cause no harm.

LOW EH.T.

I have a Cossor television set, model No. 926.

For 18 months it has given perfect results, but now
on switching on the picture height is extended consider-
ably and the focus is very bad. The focus can be
brought back by turning the control fully over (focus
control R77).

After about 10 to 15 minutes the picture height has
shrunk to normal and the focus control has to he
readjusted, then picture is perfect until next switch-on.

Can you give me a lead to the fault —A. H. March
(New Malden).

The main cause of this trouble is low E.H.T.
voltage, which gradually increases nearly to normal
after the set has been in operation for a while, This
in a large number of cases is due to a-defect in the
E.H.T. rectifier valve, which results in low emission
after the valve commences to conduct, but gradually
returns to something like normal after the cathode
has been emitting for a while. The valve concerned
in your set is an SU61, and'is positioned underneath
the removable metal top of the line output trans-
former can.

FAULTY RECTIFIER VALVE

Could you help me rectify a fault which has developed
in my “Ultra”> TV model VA7216 ? On switching
on screen fully lights up, then after about one minute it
suddenly cuts right out, leaving the screen blank and
leaving a spot in the centre of tube, which also dies out.
If I switch on after a short period again it comes on
with loud hum and remains O.K. for rest of programme.
This trouble happens regularly.—A. Woodrofte
(Birmingham, 18).

The effect you describe is often caused by an
intermittent defect in a section of the US0! valve.
This is positioned behind a metal shield at the right-
hand side of the chassis when viewing from the rear
of the cabinet.

MAINS TRANSFORMER FAULT

1 shall be much obliged if you will assist me in
locating some trouble I am experiencing with my
** View Master >’ television on which 1 use a 12in.
G.E.C. aluminised tube type 6705A and E.H.T. boost.

On most occasions on switching on the neon warning
lamp glows and the valve heaters and ‘C.R.T. remain
dead, although the mains plug is properly connected.
On the occasions when the neoa lamp remains dead, the
valve heaters function, but after the normal heating-up
time the tube face becomes very bright with the flyback
lines showing and the picture hardly noticeable hehind
the brightness. On reducing the gain, the usual point
is reached where line slip occurs. but on increasing the
gain no noticeable change takes place and the brightness
control has no cffect on the screen. The sound is
as normal.—W. Cameron (Glasgow, S.4).

There appear td be two quite scparate faults in
your receiver. In the first place, if your neon lights
but the heaters do nots- it must merely indicate a dis-
connection to your mains transformer, possibly duc
o a faulty mains switch. When your receiver is
operating and the brightness is excessive, it may be
due to a fault in your C.R.T., a fault in the brightness
control circuit, though this should be shown up by a
voltage measurement and, possibly, by a failurc in the
operating conditions of V5, such as a short-circuit
across R70, which may prevent sufficient bias being
developed.

SOUND ON VISION

1 have a Philco model T14(2. It is two years old.
When test card is on the centre ring appears to be
moving round. and when raster is on the black verticul
band seems to be Howing down. It is a good picture,
but when anyonc is singing londly waves start to move
up the screen.

I would be very grateful if yvou could determine the
fault for me.—J. Derbyshire (Newton-le-Willows).

This is the symptom of sound interference on
vision. Several factors could cause the effect, but in
the main you should carefully check the following :
general alignment of the tuned circuits : excessive
aerial signal—this would be evidenced by little or no
setting of contrast to resolve a picture : a micro-
phonic valve associated with the frame timebase (in
this case the effect would be displayed in more severe
form as the volume control is turned up).

REPLACING A RESISTOR , ‘

On switching my Pye BV30 TV there was 2 crack :
the sound was on, but no picture. I took the set out and
under the PZ30 and PL38 valves | found 2 wirewouad
resistor burnt out ; it is the only wire resistor in the
set.  Could you help me by telling me the value of it ?
-—Benison (Worksop).

The wirewound resistor to which you refer is
probably the line-output valve screen feed. This has
a value ol 1,500 ohms, but belore replacing check the
insulation of the 0.1 microfarad capacitor which is
connected between one side of the resistor and chassis.
The capacitor generally short-circuits to cause the
resistor to burn out.

’

-
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RADIO UNLIMITED offer : Valves,
new/boxed, 5/- each; 1L4. 3A4. EB9],
6K7. 6B8, 12J5. 6J5M, 6C5, D63, LP2,
EF50, SP41. SP6!, ARP12, ARS8, 6K6.
6H6M; at 6/6 each, 6JTM. 6V6, 6F6,
EL32, 6X5, 12SL7, VRI101, 6SK7, EF91.
EF92; at 8/6 each, 5Z4, Uld4, 6BES6,
6BA6, 6BW6, 12AT7, 6AT6. at 7/6
each, 1T4, 1S4. 1S5. 1R5. 354, 3V4;
c/plete sets, 524, 6V6. 6KT. 6QT, 6K 8.
35/-; Viewmaster set of 12, £6/2/6;
Viewmaster Coils, 17/6 set. incl
choke: Iso. Trans., 2v. 4v or 6v, 6/6;
V/master Fil. Trans.. 35/-; Coilpacks,
1.. med., short, 24/6; Heater Trans.,
200/240v, 6.3v at 1.5a, 5/6; Chokes,
10h-65ma. 5/-; Co-ax. Cable, 7/6 doz.
vds.; Cored Solder. 16oz. ctn., 8/9.
New lists available. RADIO
UNLIMITED, Elm Road, London, E.17.
(KEY 4183.)

VIEWMASTER (Sutton
completed 12in. Console chassis,
valves, tube with cathode heater
short, speaker. pre-amp.; offer nearest
£25, OWEN, “ Northdown,” Beech
Street, Highley, nr. Kidderminster.

Coldfield)

T.v. AND RADIO Service Sheets,
2/3. Sales/loan tist, 1/-; s.4.¢.
RATEL, 171, Norris St., Preston.

TELEVISION.—All  home-built TV
Coil Sets; 3in. TV Canned Formers,
2/3; Commercial Converters, £15.
BEL, Marlborough Yard, N.19. (ARC.
5078.)

SENSATIONAL AMPLIFIER, fully
jsolated A.C., 3 int. oct. valves, vol.
and neg fedbk. controls, dual input,
2 ohm out; no ex-Govt. components;
newly wired and tested:; 79/6. E. K.
ELPHEE. 47, Arksey Lane, Bentley,
Doncaster.

SUPPRESS THAT APPLIANCE with
the First Lead Suppressor for med.,
short and T.V. bands combined,

.Belling Lee 799 for 2 or 3 core, 17/6,

p.p. 6d.

For T.V. only use our Midget Iron
Dust Chokes and Button Condensers,
specially designed for small spaces,
3/6 set” of 4, p.p. 3d.; state 1 amp
or 2 amp. SERVIO RADIO. 156-8,
Merton Rd., Wimbledon, S.W.18.
(LIBerty 6525.}

ELECTRONIC TESTER required for
fault tracing and repairs on minia-
ture audio equipment including work
on transistor circuits. Please write
with details of experience and wages
required to PERSONNEL OFFICER.
Fortiphone Ltd,. 22-27, Addington
Square, S.E.5.

e

STORAGE BATTERIES, 12v, 75AH
heavy duty, 19 plates, separate celis
in lhardwood cases. finest possible
specification. £5/17/6, 9/6 delivery;
12v, 22AH, almost similar specifica-
tion. surprisingly powerful. £2/14/-,
delivery 5/6; 6v. 80 AH, 15 Dplates,
hard rubber Cells, also suitahle for
cars, tractors, lorries, etc.. £3/7/6,
delivery 7/6; 6v, 150 AH, extra heavy
duty, 25 plates, separate cells in
hardwood cases, £5/7/6, delivery 8/6.
TEDDINGTON ENGINEERING CO..
CO.. LTD., Dept, ** C.”’ High St., Ted-
dington, Middx. (KINgston 1193-4.)

MESSRS, JASSOY & HAYES, F.V.I,
A.ALP.A. Agents to the Radio/
Television Trades, can offer several
businesses for sale as going con-
cerns to those enthusiasts wishing
to branch out on their own. Write
and give particulars of requirements.
JASSOY & HAYES (P.T. Dept.. 23,
Leinster Terrace, London, w.2.
(AMB. 9575.)

RATES

4/- per line or part thereof,
average five words to line,
minimum 2 lines. Box No.
1/- extra. Advertisements
must be prepaid and addressed
to Advertisement Manager,
« Practical Television,” Tower
House, Southampton St.,
Strand, London, W.C.2.

« VIEWMASTER " Valves, exact to
specification. guaranteed new and
boxed, set of 12. £5/15/-, post free:
«« Tele-King ”* 17in. Recelver, complete
set of 17 valves, exact to specifica-
tion, £8/19/6, post free; GAMS, EF91,
6F12, 277, EBS1. 6AL5, 6AMS5, ELOIL.
any '8 for 50/-, post 1/6: 1.4y minia-
tures, 185, 1R5, 1T4. 3V4. 384, 184,
DK92, any 4 for 27/6, post 1/-. Al
guaranteed brand new and boxed. For
individual prices and other types, see
displaved advert.. p. 48, READERS
RADIO, 24. Coiberg Place, Stamford
Hill, London, N.16. (STA 45817.)

.

LOUDSPEAKERS repaired promptly.
MODEL LOUDSPEAKER SERVICE,
Bullingdon Rd., Oxford.

ELECTRONIC COMPONENTS. Send
stamp for interesting comprehensive
bargain list. A. J.0 8. McMILLAN,
5, Oakfield Rd., Bristol. 8.

VCR5611A 12in. Electrostatic Tube, £5.
Write: R, HALLETT, 30, Denholme
Rd, W.9.

S —————

TRANSFORMERS : EMI. Input. 110/
245v, outputs 350/0/350v, 120ma. 6V,
3a: 4v, 2a, Dropthru’, 18/- 1p. paid).
Meters @ 2in. sg.. 5 or 100ma, 1/~
2in. rd.. 4a. AC, 8'6; 2iin. rd. fl., 100.
200 or 20mna, 8;-; 15v. a.c., 10/6; 130v.
AC/DC (1ma FSD), 15/6, Pots, w/Ww,
20 k 10w, 3in. dia.. 3/6._ Condensers.
5 2.5kVw block. 4/6; 500 or 750p1.
Ceramic. 15kVw, pair 5/6; gmfd,
500vw block. 4/6; R.F. Units: 24. 25,
15/-; 26, 27. 35/ with valves.
Dynamotors., soiled cases. input 6
,or 12vi, output 250v, 80ma ApDIOX..
8/6 (p.p. 2/-). LT/HT Filter for
these, 2/6, c.w.0.. post extra; imme-
diate despatch. S.A.E. for List/fen-
quiries. W. A. BENSON, 308, Rath-
bone Rd.. Liverpool, 13.

MANUFACTURER'S SURPLUS
STOCK. — Telefridge  Service, 193,
Mare Street, Hackney, have pleasure
in announcing the opening of &
special department solely for the
convenience of the home constructor
and radio enthusiasts everywhere.
Electronic spares and service sheets
a speciality. Send 2id. stamp for
free list. Personal callers welcomed.
(Amherst 4426.)

AMERICAN MAGAZINES.—One-year
« Audio Engineering,” 28/6, specimen
copy, 3/-; ‘ High Fidelity,’ 50/,
specimen copy. 4/6; ‘' Popular
Science,” 28/6, Free booklet quoiing
others., WILLEN LTD. (Dept. 23y,
101, Fleet Street, London, E.C.4.
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HIGH GAIN 4W 230-250 AC Audio
Amplifier, suitable mike or gram..
with tone control; chassis 8in. x 6in.
or 9in. x 4in., price £5/14/., com-
piete  with valves and fully wired.
Controls. less switeh, lin. spindle.
1/8 cachh pre-set 25K wniniature); 2
Meg Spindle, 1lin. long (min.), pre-
set 20K (1iin. dia.); 2K spindle, iin.
long (llin, dia.}: Alum. alloy tube,
4in. dia., 18SWG, 8d. ft.; l}in. dia.
for cross arm. 2/- ft.: cast mast-head
Bracket for 2in. pole, 8,6 (with ¢
U bolts); 2in. dia, high tensile
Poles, 10ft.. 32/6, 12ft. 39/-, 20ft.

.65/-; double Chimney Lashings. com-

plete, 30/-, single 25/-; please add a
little for carriage. GLADSTONE
RADIO. Gladstone Piace, Newton
Abbot, Devon.

SIMPLEX T.V. 18 swg. Chassis with
sercens and valve punched 17/6, post
1/6; fully-wound Coil Sets 15/-, post
1/-; Lynx wound Coil Sets, 35/.,
post 1/-: Super-Visor and Tele-King
Coil Sets 37/6, post 1/-; %in. square
Cans, Former. Side Wires, etc., 1/9
each; Simplex Mains Transformers.
27/6, post 1/6. C. O. PRESTON &
SON. Healey Lane, Batley. Yorks.

ALL YOUR T/Y COMPONENTS,
Valves. Books and Transformer Re-
winds can now be obtained from one
source. Send 9d. stamps for new
*“ Replacement and Rewind Manual.”
“ DIRECT T/V REPLACEMENTS.
134-136, Lewisham Way, New Cross,
S.E.14. (Tideway 3696, 2330.)

50 SECONDHAND Televisions alwavs
for sale; famous makes. TOMLINS,
127, Brockley Rise, Forest Hill, S.E.23.
{FOR 5497.)

BOOKLETS : ‘' How to use ex-Gov.
Lenses and Prisms.” Nos. 1 and 2,
price 2/6. Ex-Gov. Optical lists free
for s.a.e. H. ENGLISH, Rayleigh
Rd., Hutton, Brentwood, Essex.

SELLING UP quantity of Radio/TV
Coniponents. Send s.a.e. for details.
Box 169. ¢/0 Pracricat. TELEVISION.

WANTED

NEW VALVES WANTED, small or
large quantities, 3Q4, 6V6, 524,
ECL80. EF80. EY51, PL81, PY82,
KTé61, 6L6N, VR150/30, 5R4, 80, etc.,
ete, Prompt cash. WM. CARVIS,
103. Norih Street, Leeds, 7.

'EDUCATIONAL

1.P.R.E. Data for constructing TV
Aerial-strength  Meter, 7/6; 5,500
Alignment Peaks for superhets, 5/9;
sample copy ' Practical Radio Engin-
cer.”” 2/-, Membership-examination
particulars, i/-, Syllabus of seven
postal courses {ree and post free.
SECRETARY. I.P.R.E, 20, Fairfield
Road. London, N.8.

FREE ! Brochure giving details of
Home Study Training in Radio, Tele-
vision, and all branches of Elec-
tronics. Courses for the hobby
enthusiast, or for those aiming at
the A.M.Brit.ILR.E., City and Guilds
Telecommunications, R.T.E.B., and
other professional examinations.
Train with the college operated by
Britain’s largest electronic organisa-
tion; moderate fees. Write to E.M.L
INSTITUTES, Postal Division, Dept.
PT28, 43. Grove Park Road, London,
W.4. (Associated with HM.V.)
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“\*S.R.S.:lﬂ THIS IS «BIB”
'HOME CONSTRUCTORS || The NEW wire cutter and stripper
‘“ VIEW " THESE PRICES ! ! o
TELEKING COMIPO I \

Chassis parts. 50 - : T.C.C. Condenser Kit, £7°4 2 : Valye-
holders-plugs. 24 6. Resistor Kit, 40 8 : TKI.O Coil Kit, 3/9
446 ; 10308 Line Scan Trans.. 40 - ; DCIN0C Deflector Coil.
396 . FC302 Focus Coil, 31 - © FO305 Trame O P Trans., 2} - : post paid
GLI8 Width Control. 7§: 'GLIS Linearity Control, 5.6 . S
BT314 Frame Blocking Trans.. 15 - : SC512 Smoothing Choke,
21~ : OP117 Sound O P Trans.. 15

D FOR CONSTRU ON ENVELOPE. PRICL § -,

-

Easily strips insulation without nicking wire. Adjustable to
different sizes of wire. Cuts and splits wire and twin flexes.
b . . Individually boxed with full instructions Manufactured b
K. ¢ Angle Scanning Components are g A ’ z
specified for use in Construotion oF T P Super{ivjsor. Mulucglre Solders, Ltd. and obtainable fr_om HOME RADIO.
Iy X You wi'l wonder how you ever managed without one of these fine
5 _\'I) NEAW - little tools.  Size Sin, long.

PUNCHED ALUMINTUM CH ASSES —Complete with screens ”
. -“P

S A S 1 RM
O FHERS.—Sen-ter-se 3at 5 8 : nencil type K3 40, 7 -. [11 »
lg‘\l‘\'I —EEFSO. 7389: SPSI: 486: 6SNT, ;2r6 :peGJS, 5‘9: VIEWMASTER

tS.EF50, ceramic, 1 -: interoctal. gd. :

. diode. 6. or “ SIMPLEX”

gé(lxsgluf\r!al-l;ég.—% mfd.125 Yd é ,§ C 16 x 18 m(f;.l). 45?(1\'.‘,)0% 8 :
X 32 mfd. V.. 7+ .1 mfd. 2,500 v.. 48 : .00 mfd. 500 v..

006 Td. 500'v.. 80, 3 0L mid. 350 v.r 8y - 1 mia’ S v COMPONENT

STORS.—! watt, 4. ; | watt, 5d. : 1 watt. €d. : 5 PARTS BY RETURN

S.—(in., 8d.; din., 10d,

i i f - . o 5
L0 VISCONOL = 15T, CONDENSERS ik e ™ om £2il54// (Ztglocst)
500 110 KV DG, iy e CBS T Bl Fhice: 516 each. crsg g chassis ISinx 18in. x 2in. T 130 4% PO
o V. D.C., 5! . Price, sach. & o . 410, - (/-
e ok ——s EFSO'(VR9I). ea. ... .. 6 sPel (CViig) . . P
SEND FOR S.K. RADIO & TV CATALOGUL EASQ (VR92) ,. .. o 2/ 6J5GT ... . . 5/~
wrl%c}a?ivesdd%t?llejd_desgriptions atncli il Iusn}'(acio;{xsé)r aég] types 6H6 4/- 6SN7GT o o 10/
of Radio and Television Components in stock ;: Radio Chassis, 1 Lo -
Cabinets, Autochangers, Amplifiers. Tape-decks. Condensers, -,‘lf"' Alladin formers with slug 1od
Resistors, etc. Price, .. post free. ain. " EIV .. 8d.
TERMS.—Cash With Order or C.0.D. Extra charge for C.0.D. S.AE. for full *"SIMPLEX "' price list. Goods despatched by
Please add postage. Open 9 a.m.-6 p.m. Monday to Sacarday. recurn. C.W.0. or C.O.D. Please add postage under £].

1 p.m. Thursday.
SUPERIOR RADIO SUPPLIES

37, HILLSIDE, STONEBRIDGE, N.W.10 HOME RADIQ '®. tonoon Rroao,

"Phone : ELGar 3644 MITCHAM, SURREY.
MIT 3282, (Open until 6.30 p.m. every day. Weds. | p.m.)

Obtainable direct from ;—

il OPPORTUNITIES IN |,

TELEVISION |
RECEIVER | 'COVENTRY RADIO

| 189, DUNSTABLE ROAD,
CONVERSION _ 144 pages TS

F __§ Tel o Luton 2677
Free! -

| COMPONENT SPECIALISTS

The type” AC'4 unit permits
receivers to be used for reception '
of other channels without re-tuning

or afterations.

Type AC/4KL (New Brighton
transmitter or Kirk o'Shotts on

a London receiver).

Type AC/4WL (Wenvoe on a
London receiver).

Type AC/4WSB (Wenvoe on a

Television offers unlimited
scope  to the technically
qualified.  Details of the
easiest way 1o study for
A.M Brit.L.R.E,, R.T.E.B.

SINCE 1925 -

{All B.V.A. and Tungsram  Valves

i
Suttcon Coldfield receiver). Cert., City and Guilds, ! in Stock.
Also available for all other con- '['e!eyis.ion, Televns‘lon i RN
versions. The unit is complete I&_:er\_rlc;l'lg, Soung l:lllm k EDDYSTONE
with 5 valves and self-contained rojection, adio |, .. e = N 7
power supply unit. Price 15 gns. Diploma Courses, etc., i COMMUNICA l;l()v\~ '_S}_VI"S AND
complete from your Dealer or are given in our -144-page COMPONENTS

C.OoD
Type AC’3 neutralized criode

Handbook ** ENGINEER- || a
m“?; OOI(’)PORTUNITIES" Short Wave Components Catalogue

i i { .
PRE-AMPLIFIER  without doubt which also explains the 1/-, plus 3d. postage.
the best Pre-amplifier available, benefits of our Appoint- {, R i
Price complets, 10 gns. from men.s Dept. We are preparing an cntirely new
your Dealer or C.O.D. We Guarantee - Components Catalogue 1954, which

Mustrated leaflets, etc., on request.

“NO PASS—NO FEE" | \ill be interesting and helpful, ready
It you arc earning less than |- shortly. Pricet -.

£15 a week vou must read
ey’ us enlightening  book. Our No. | and No. 2 Circuits, 5 Valve
Send for your copy NOW—VREE and Superhet and 4 Watt" Amplifier,

SPENCER - WEST § | %% &

Quay Works, Gt. Yarmouth WRITE TODAY! ‘ 1+, plus postage.

‘Phons : 3009.  Telegrams : British lustitute of Engineering Technolozy { Special quotations on kits of parts
Spencer-West, Gt. Yarmouth, 237, College House, o rs. 0
: 29-31, Wright's Laue, : | or l‘ar;,\ orders
Kensington, W.8. i
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News from the Trade

TWO NEW TELEVIDOR RECEIVERS HAVE

CONVERTOR UNIT SOCKETS

WO new television receivers have been added to

the Vidor range. Both have a socket for a
multi-channel convertor unit giving second and
third programmes. Model CN 4220 has a 14in. fiat,
daylight viewing tube and retails at 65 guineas
including purchasc tax.  The 17in. TeleVidor—

CN 4221—is priced at 74 guincas including tax.

The convertor unit socket embodied in the new
TeleVidors provides for an input at the intermediate
frequency, thus eliminating the interference from
Band I stations.

The socket also enables the heater and H.T. power
to be fed to the convertor from the receiver chassis,
“thus dispensing with the need for a separate power
supply. By adopting this system Vidor hope to
provide in duc course a suitable convertor at minimum
cost.

All TeleVidor receivers are supcrheterodynes and
have no special circuitry which would complicate
their adaptation for use with any standard convertor.

Manufacture of ihe TeleVidor 12in. receiver—
model CN 4216—will continue, and the price remain
unchanged at 56 guineas with tax.—Vidor-Burndept,
18, Abbey House, Victoria Street, S.W.1.

WOLSEY ADDITIONS
FURTHER addition to the range of Wolsey
* Quick-Fix " aerials, the ™ Deltex,”” intro-
duced for the first time at ihe 1954 R.E.C.M.F.
Exhibition, is an X-shaped aerial with the added
advantage ot
delta matching
which, by en-
-suring  corvect
matching of
aerial to feeder,
results in marked
gain and per-
formance over
similar  aerials
that arc not |8
matched. :
The ** Deltex ”
is supplied com-
pletely pre-
assembled  for
speedy erection,
the Zin. dia. 18
s.w.g. clements
being swivelled
into position and
firmly clamped
by one bolt only,
the clamp being
of very tobust

This is the °Nuray”
heater hooster unit
which was described in
this section in last month’s
issue. It is available from
Direct TV Replacements,
134-136, Lewisham Way,
S.E.14.

construction in corrosion-iesisting  alloy.  The
matching stubs complete with junction box are
attached at one end and when swung into position
are clamped at the other by the insertion of one bolt
and tightening of a wing nut. The diecast junction
box is specially sealed to prevent cntry of moisture
and designed for case of making connections.
Available for all channels, suitable for wall mounting,
mast mounting or chimney lashing.

Pricc of the DX/L kit comprising the ** Deltex ™
aerial, oft. by 1} in. duralumin stand-off arm and
complete set of chimney lashings with aluminium
diecast chimney bracket is 77s. 6d. retail.

With a view to assisting the engineer, and flor
providing thc most efficient contact, Wolsey have
introduced the new solderless co-axial plug.  This
can be quickly and casily assembled, and obviates
the necessity for soldering. The dimensions of the
cable of which it will accept are from .2in. to .312in.,
and by the action of the collet ensurcs a firm grip
on the cable. The plug is manufactured of brass,
nickel finish and is nyvlon insulated, price 1s. 2d.
retail.

Wolsey Television, Lid., 43-45 Knights Hill, West
Norwood, S.E.27.

TRICOLOR PICTURE TUBE

RECENTLY made commercially available by the
RCA tube department, the 15GP22 is a directly

viewed picture tube of the glass-envelope type for

use in colour television receivers. It is capable of

producing either a full-colour or a black-and-white

picture 11}in. by 82in. with rounded sides (double-D).

The 15GP22 utilises thrée ‘electrostatic-focus guns
spaced 120 deg. apart with axes parallel to the
tube axis ; magnetic deflection ; electrostatic con-
vergence ; and an assembly consisting of a shadow
mask and a plane, tricotour, filterglass phosphot-dot
(screen) plate located between the shadow mask
and a clear-glass faceplate. '

The tricolor -phosphor-dot plate, which serves as
the directly viewed screen, carries an orderly array
of small, closely spaced phosphor-dots arranged in
triangular groups (trios). Each trio consists of a
green-emitting dot, a red-emitting dot, and a blue-
emitting dot. The phosphor-dot plate has approxi-
mately 195,000 -dot trios or 585,000 dots and is
metalised after application of the phosphor-dots to
give increased light output and contrast, as well as.
to prevent ion-spot blemish.

The metal shadow mask, interposed between the
clectron-gun structure and the phosphor-dot plate,
contains round holes equal in number to and centred
with respect to the dot trios.

A technical bulletin for the 15GP22 may be
obtained from RCA Photophone, Ltd., 36, Woodstock
Grove, Shepherds Bush, London, W.12.

)

| QUERIES COUPON

1 This Couponis available until June 2lst, 1954, and
l must accompany all Queries.
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HM"U SUPP” Co0. (leeds)
32, THE (?Ef[sn LEEDS, 2.

Past Terms C.W.0, or C,0.D. No C,0,D.
under £5. Postage 11 ¢ lnu-'l-nl on orders

up Lo £1 : from €1 1o £3 add 20
£3 post IIl‘l' Opra to callers 9
5.30 p.m. Sats, untit 1 pom. N.AL
ecnguiries, please,  Full st Hed ride
List, 5d.
R.S.C. MAINS TRANSFORMERS
(Futly aranteed)

Interleaved and hopregnated. Primaries
00-230-250 . 50 ¢ x NScrecoed.

TOr sHROUD I)Rlll' THROUGH

2a,

2a,

vda

via

vda

FULLY S Il(()l D
250-0-260 v 60 ma, 6.3 v 2

Midget t.ype 2:13-3in..
250-0-259 v ma, 6.3V § a,
250-0 250 v 100 ma

v2oOmab3de a.
026 v2a,i1v3a. jor hlecum
Enr'iueellng Televisor oo 2

425-0-425 v 200 ma, 6.3 v 4 a, C.
4a. CT
Televisor,

Fri.an
All with 200-250 v 50 ¢ s Primaries : 6.3
2,59 :63v2a. 76:0-4-53v2a, 7 79:
Pvla 711:63v3a.911:63v6a 17.9.
CHARC TRANSFORMERS

All with 200-230-250 v 50 ¢ = Pllmarles:

0-9.15v15a, 139 0-8-15 v 3 a. 16/9 ; 0-9-15

v6a,29 ;091 v3a, 23.9.

[N TR ANSFORMERS
5000 v5ma,2v 2 a

L5V 3oa, smt.ab‘e Argus
ete, L. o

80 ma 10 b 350 ohms
50 ma 40 h 1,000 ohms Potted.. .. 8

BATTERY SET ((D\\II(III( KKr

All parts for converting any tvpe ot Battery
Receiver to A.C. mains 200°25) v 30 r s,

tully smoothed L.T. ol
a to 1 a. Price, including circui
Or ready for use, 8.8 exura.

RY ¢ RGER KITS,—FPor mains
input. 200-250 v 50 ¢ s. To charge 6 v Acc.
at 2 amps. 26 9 : to chaxve 6 vorl2v Acc.
at 2amps. 319 : to chalgc 6 vori2v Acc.
at 4 amps, 4994 Above consist of trans-
former, F. W."Rectifter. Fuse, Fuseholder,
Steel Case and
01 ready fox use, 69 exma

smoothed and
at 0.4
48 9.

Louvred. Black Crackle.
Cucult

5 9 o 11-7 mfd .:»00 v,
7.9 : 0.1 mid plus 0.1 mfd 8,000 v, common
negative isolated. 11 9.

EX-GOVT, SMOOTIHING CHOK S
100 ma 10 h 159 ohms Tropicalised ... ¢ g
150 ma 10 h 159 ohms3s Tropic BlHPd 98
250 ma 3 h 50 ohms Potted L7111
250 ma 15 h 250 ohms . 149
250 ma 10 h 100 ohm 16'9
EX-GOVT, L4t sMOoTH ~

Olmfdﬂl\v 111: 0.1 mid 2,000 v, 111 ;
0.25 rafd 5,000 v. 39 ; 0.5 m(d'ioO(]v 36

R4 UNEES TYPES 25.—Brand new. Cap-
toned. 39'6 plus carr.. 2 6.

iCs, —Tubular 8 mfd 450 v,
111 : 16 mid 211 : Can 83 mid
450 v, 311 ; 8-16 mfd 459 v. 211 : 16-16
mid 450 v, 4112 32 mid 350 v, 211 L 32
mid 450 v, 4'11 : 32 32 mtd 350 v, § 6 ; 42-32
mfd 450 v, 5 11 . mfd v, 4 9 60-100
mfad 450 v, 50- .)0 mifd 330 v, 3 9

SPECIAL (ll‘ —Midget Mams Trans.,
230 v input, 275-0 vioma. 6.3v2a, 10 11

Supplied 120 v 90 v or 60 v at 40 ma. Ful*

June

3, GOLDHAWK "ROAD, Dep!l. M.7.
SHEPHERD’S BUSH, LONDON w2,
Telephone SHEpherds Bush 1729

AU \II\Il \I (lI\I \I\I RN
item for storage of small parts,
to hold food. for holidays in which 1o pack
your sha\lnt7 and tooth br ushes s0ap. ete.
Two sizes available. both with screw-on
lids and 2:in. dia. Size " A 7 is 4lin. tall.
PRICE. 6 for 7. Size "~ B 6iin. tall.
PRICE. 6 for 86. 3 each = A and " B8,”
7 9. or 12 your choice, 12 6.

RIC MOTORS.—Size 2!
o X 4in. long with 5 16in. dia. :Dlndle
muuudmg 1in. Operate from 21 v. D C.
A.C.orat reduced speed on 12 v. D.C. PRICE
6. or with blower fan attached, 12 6.
Postage each type. | 3.

2MED, HIGH vO AGE CONDIEENSE
—Workmg 5,000 v. D.C. Test 10.000 V.
Overal size 14 x 9 X in. PRICE
carriage 3 -.

A useful

&S,
D.C.
15 -,

LIRS —Swm‘hboard M. Types,
03’) ampa fiush mounting, 31in. dia. PRICE,
25 -. 15 amps projection L\'pe mtg. 4in.
dia.. PRICE 25 -. Volumeters. calibrated
00 170 v.. tush mtg. 5in. dia., PRICE, 17 6.

AL BARGAIN,
UNTTS.—Less

i © 6 INDIC, l()R

va]ves fitted with cathode ray tube. type
VCRYIT (TV picture tested to emsure in
good order) with holder. condensers, re-
sistors. pots.. extension spindles  and
couplers and many other useful varts.
In good condition. PRICE ONLY 42 6.
carriage 6 -

RECORDING T APLE.—Plastic
well-known manutacturer.
able bargain.
Lunity exists.

base. by
An unrepeat-
Buy now whilst the oppor-
1.200tv. reels, only 18 -,

LYONS  RADIO

or picnics |

-Just Published

TELEVISION ENGINEER'S
POCKET BOOK

Edited by
E. MOLLOY & J. P. HAWKER

Reference data and formule for tele-
| vision engineers. deaters and service
men as well as practical information on
installing, fault-tracing and alignment.
A comprehenxlve section listing valve
complement and other valuable infor-
mation is included.
10s. €d.

postage 6d.
Television Receiyver Servicing @ Vol 1
—Time-Base Circuits, by B. A. W.
Spreadbury. 21s, Postage 9d.

TV Fault Finding : Data Book No. 5.
5~. 0«1, Postage 3d.

The Radio Amateur's Handbook :
19—;4 dhy " A.R.R.L." 30s. Cd. Postage

- 0d.

I«*I(-\lnmn Test Eguipnient, by E,
Bradley. 5 0< Postaze 3d.

RRadio  Va win. compiled by
* Wireless WOrld » 3s. 8d. Postage id.

Please write or call for new catalogue.

THE MODERN BOOK CO.,

BRITAIN'S LARGEST STOCKIST OF
BRITISH & AMERICAN TECHNICAL
BOOK:

19-23 PRAED STREET,
LONDON, w.2,
(Dept. T.6)

'Phone : PADdington 185.
Open all day Saturday.

. 1954

W. B. SUPPLIES

100. OLD AN ST.. MANCHES

Terms. Cash with order. Orders under 20°-
add 6d. postage. Orders over 20- add I -
postage. Goods

dispatched same day.
Please quote Ref, No. 7,

HIGH \ l)l{l AGE RecL Valves : VU120,
2 4 -. EF50, 4-:310r109
SP6i. 3~ EI'.)). 86. Vs70

6V6L-T 611.
C

3_.. C Germanium

Voltage Sbablhser
Diodes.

. Magni

: 2-pole ¢

0 3 K. w1re-.vound

LARD I().\\l\l CABLE g4,

(Not surplus.)
Woven Fabhric 12in. x
18in.., 39 : Expanded
12in. 46 iz, x 18in.,

‘UBULAR Condenaels

.0 d. 5 kV. .03 mfd. 2.5 kV
.05 mfd. 3.5 euch.

CHOKES, 20 .80mls.. 2 -, H.F. Chokes,
8:!}.) Bostilk, s almmc anvthing, 2 .
tube.

TRATING 0II. for removing those
2 6 can, with brush,
LRIALS, 5T,

. stainless, complete
with msulat,ors 12 8.
MAGNETIC PICKUPS, made for expont
by well-known maker. Brand New, 28 11
TV, LOFT AERIALS adJust.able -
Holme Moss only, 126. Coil Fox‘mem
lin. with feet, complete with cores 9d. each.
6 6 dozen, din. Brass cores onl y, 61! each
TELEVISION PICTURE S,
The hook everyone should have Contams
150 xllusbratlons. 39, post
CONTROL UNTT TYPK 4\ with_16 dial
lamps, 8 press buttons, with release. Volume
control and Send Receive switch, complete
wllthzl()‘rt 85 cone cable, brand new 12 6
plus

-~
-
-
P
<

sulLable for battery chargers,
etc., complete with knob and

er, § -
\I'I.( &I, oF - Midget I.F. Trans-
formers 465 ke .. manufacturers surplus.
canrut be repeatea 7 8 pair.

train sets,
points

GUARANTEED NEW

BOXED VALVES

Same Day Service

147G T 15 -6U4GT [sOLbG’l‘ Iczsz 15«-
IC5GT 7'g 17.-, HVR2A
IH5GT 6V6G 7680 6/9
12 - 6VBGT 7/8 807 selmsac
IN5GT 1 g6lacv | 12/-
2 . 6X5GT 6/ 13'6 KT63 "7l
1IR3  7/87BT  7/6|AZ31 12/-MU14 8/9
S4  7/87C5  7/6/CY3l 19-INT8 130
185 7/6/7C6 78 DAC: |PL3s 2976
1T4  7/6]THT /6 12 - PL81 11/~
A4 58787 7/6/DF33 13-PL82 11/-
3Q5GT 17Y4  R@{DHTT 9. PYSO 10/-
12-8D3  8/9iDK32 15- PY8l 11/
384 7/3 1001 12/6/DK92 7/6|PY82 816
3Vd - 7/610C2 12'6/DL33 18- PZ30 17/~
SU4G 10/6/10F1 10'8;DL35 % 9 R10  10/6
5Y3GT 791019 10'6{EACOI 9 -RI9 13/8
924G 8/8l10LD1I |EAF42  |SPil 413
10,6 10 - 10 /U2 7/
9/-/10P13 10'6/EBS1 6/9/U25 13.8
6 9/12AT7 8-'EBC33 76/U50 99
7 9]12AU7 |EBC11 u7g  8/8
69 10 6, 100404 9'-
9/-112AX7 9 -|BF80 801 18/
7'6112K7GT 12/6|UB1L 10/-
7'8 9 -|ECYl ~7:8|UBCi1
7'8/12K8GT  {ECC81 9° - 10-
9! 6/ECC91  IUBL21
8.612Q7GT [ 12 -| 12/6
79 -/ ECH4210 - UCH2I
10/8/20D1 & 6 ECra 0 | 136
71625 A6 : ‘10 61UCH42
6 10 6,EF38 7 - 1
10/6/25L.6GT_ |EFil  9~-|UF41
8/ se EF50 7/g 10/~
257, 9 SIEFS0 10/6|UF 42
706 b 8/6/EF91 6/ 3/6
6KIG_ 6-|B76GT |EFS2  sigluLal 9/~
bI\'IG g' — 188EL38 22/8{UL4 20/~
‘ - -
SKBGT 85 teet’ JELL 10-/UUB 17
¢ 61D o g g/ELOL 79 gug 9/
X EM31 11 -/UY4H  g)-
58%’;#3.&’““ 'EYsl 12-lwrr 508
6SNTGT !%zsc'r 1BZ40 9 -IX65 11/~
8- 8 6/EZ41 10-IZ:7 69

Postage 4d. per valve extra.
See Special Offer in classified advert, puge 45,

READERS RADIO 24, Colberz P ace, Stamtord

H1, London, N.18.

A
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! intraducing he:=  TYANA TRIPLE THREE
Y e
" T
' Reg. Design No. 867804
QUALITY TELEVISION COMPONENTS | : T S o
SCANNING COILS N Cemplete with detachable BENCH STAND 1976
6/10 kV. R.F., E.H.T. UNITS © The smallest high-power soldermg won. Length only 817
E.H.T. and OUTPUT TRANSFORMERS . ;gg;;t;bble long bit dia. 3/16” ; mains voitages IOO/I 10, 200/220,
LINE FLY-BACK E.H.T. UNITS o The " STANDARD Popular Soldering Iron now reduced
. . . Bl H to F4/11.
Write for itlustrated list (PUbhca“on 75) « Replacement Elements and Bits for both types always available.
HAYNES RADID 10, “Smis | o omfiEh" S LHTER
L . Middlesex, 3 1527297 UF’PTEeII‘e ET ISLINGTON LONDON, N.L
0 p one Canonbury 4905 4663

TELEVISION COMPONENTS

always in stock for the

P.T. LYNX, TELE-KING
P.T. SUPER-VISOR

THE E.E. TELEVISOR
AND VIEWMASTER

Viewmaster wide angle conversion

TV S

IMMEDIATE DELIVERY

RADIO &

PARES

38. Chaleat Road,

BENTLEY ACOUSTIC CORP.

FIRST-CLASS
TELEVISION and
RADIO COURSES

seractions Se. "Eis vantabte: | | | Transormers, Timebase Components, GET A CERTIFICATE!
- Wurewound_ Controls, Electrolytics,

SOUND MASTER and Chokes, Coils, Coil Packs, Scanning After brief, intensely interesting study
CORONET FOUR dComponenl({s, . Focus Smasz‘_ﬁdsv é:O“' —undertaken at home in your spare
. ensers, esistors, pecifie om- time—YOUWU can secure your pro-
C‘?"‘PO“E“ES also in Sli'-k posnentzj fg‘lr *“View Master " dand fessianal qualification or earn Servicing

. . ‘" Soun aster,”” Tape Recordin f

Separate price lists available on request. Accoessories, 3., 5, 3_p and |2fwla[g( and Theory. Let us show you how

Tone Controls and Radio M wmmmFREE GUIDE---~-- M

! Amplifiers,
| . A .
J- T. Fl LM ER, : FeederL Un.lts, MvAcrophones, Quality : The New Free Guide contains 32 ¢
Maypole Estate, Bexley, Kent || oudspeakers, etc., etc + pages of information of the greatest H
Tel. : Bexleyheath 7267 ! MONTHLY PRICE SUPPLEMENTS ' importance to those seeking such o
o 1 success compelling quabfications as *¢
SPECIAL.—Miniature Mains  Trans- + A.M.Brit.L.R.E., City and Guilds |
rr l . e . formers for ulse in Pre-amps, Tone * Final Radio, P.M.G Radio »
: < Controls, etc. Input 230/240 v. Qurpuc \ Amateurs’ Exams , Gen. Cert. ¢
€ eVlSlOI]’ Rd(llo’ | 0-250 v. at 30 mA. 6.3 v. at | A, New : of Educ., London B.Sc. (Eng.}, :
. ~ 8 and Guaranteed. 14/9, plus 1/- postage s A.M.l.P.E., AM.ILMech.E, .
ReCOl (l LAB[NETb | and palcking. N Draughtsmansh-p(allbran:hes), '
Solon Miniature Soldering lrons. 19/8. 1 etc., together with particulars of
MADE TO OI{DER Ronette ‘* Coronation '’ Microphones, ' our remarkable Guarantce of :
S i s o 52/-. » SUCCESS OR NO FEE .
ANY SIZE OR HNISH Scotch Boy 1,200 {t. Recording Tape, . - ‘ £ ihi :
CALL OR SEND DRAWINGS dals p i @ (i BT Gl L€
FOR QUOTATION N Lane Bias and Erase Generators a invaluable publication. It may well .
(complete), 70/-. v prove to be the turming point in your
‘< Quality ** Amplifiers, from £10/10/-. v coreer. H
SERVICE & SPEED s FOUNDED 1885—OVER 5
(DEPT B) i ' ees 150,000 SUCCESSES. - -nu’
b - NATIONAL INSTITUTE OF
72-76 Leather Lane, CITY & RURAL RADIO ENGINEERING
~ 10!, HIGH STREET, SWANSEA (Dept. 462), 148 HOLBCRN
[ < N L. Y ¥ !
H ll"”‘" ’ E.C.1 Telephone : 4677 LONDON, E.C.I.
Hbomze Gifinesy Gl SRS AR A T

LTD.
N.WwL1L PRImroese U0,

36, ROSEBEERY AVE., LONDON, E.C.1.

Eranches ot
Birmingham,

Liverpool, Manchester,
Leeds.
‘Ne Quant:ity too Small’

Cabjnets, etc.
Mail Order ONLY, Easy Terms available.
FINSTHWAITE,
| | BRIDGE, ULVERSTON. LANCS.

NEWBY

6BA6 7 | bSNT 86
ALUMINIUM, LIGHT ALLOYS, oy 3|9 g5
6 7 ; 7
- sBWG 7 | 706 i
BRASS, COPPER, BRONZE, 695G £ 757 i
IN ROD, BAR, SHEET, TUBE, sTRip, | | ERaG 20 | 68 3 ¥
WIRE, ANGLE, CHANNEL, TEE | |67 6- | 12AaT7 7~
N7 T | 12AU7 10~
= — |lestz 76! 12axv - i
3000 STANDARD STOCK SIZES Post extra. 24 hr. C.O.D. Service. R(‘l'und ]
— ———— Guarantee. S AE. Free last. |
H. ROLLET & €O., LTD. James H. Martin & Go. i
¢, CHESHAM PLACE,LONDON,S.W.I. for
SLOane 3463 “ VIEWMASTER,” “ TELEKING,”
Works : “SOUNDMASTER,” “TRUVOX
TAPE DESKS,” Components, Valves, :
i

HIGH GRADE

TRANSFORMERS

FOR ALL PURPOSES |

SINGLY OR IN QUANTITIES l
TO YOUR SPECIFICATION
VARNISH IMPREGNATED
BAKED WINDINGS
WITH OR WITHOUT TAG PANELS
GOOD DELIVERIES
Our rewind dept. will bandle your
repairs promptly and efficiently.
S.A.E. with enquiries please.

P. HOWORTH

(Dept. P.T.)
51 POLLARD LANE BRADFORD
R TR

ceseswarywar Tel : 37030
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L,ne an‘d ffame Scannlng All intormation requiced
by the home-constructor has been put together in this leafler. If vou are

building a new set or converting with an ° ENGLIsH ELecTeic’ metl C.R.

tube, please Jet us kaow and we will gladly send you a copy.

GLISH ELECTRIC +s0rn

BRITISH MADE LONG LIFE 16-INCH METAL C.R. TUBE

The twwbe around which the, ¢ Tele-King,) | % The -T9orA s a switabld replacement for
Magnaview’ and € Super-Visor®’ ciccuits and | 16ia. . wide angle metal C.R. ~tubes used ia
‘View-Mastcr’convcrs-"ngircqits,weredc;signed. AC. aad D.C: sets. without moditication.

The ENGLISH ELECTRIC Cunpany Led.” Tetavision Depactment, Quecas Houpse, Kinasway London, W.C.2




