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. . picture perfection

DUBLEX

e HiGH GRIN

e BROAD BANDWIDTH

o CORRECT MATCHING
e HIGH MAX/MIN RATIO

with t’_le
Aerialite

Becaus,e\

It Has

I S T R

these features,
PLUS excellent
mechanical design,
ensure that you
get the best per-
formance from
your receiver.
Moreover, the
Dublex is meder-
ately priced at
£4.8.6 (7ft. mast
! complete  with
brackets, etc.) ;
£7.15.0 (I10ft. x
2in. mast complete
with double tash-
ings, etc.).

. . other quality aerials

in the comprehensive
Aerialite range include the
AERFRINGE and AERA-
DOOR models : 8.0dB for-
ward gain, sharp directivity
for interference elimina-
tion and broad bandwidth
for greater detail. Model
63A complete with |0ft.
mast, double lashings, etc.,

price £13.15.0. o The
room - mounting  AERA-
DCOR model 65 has a

telescopic top element and
is suitable for all channels.
Price £1.12.0 ccmplete.

NEWCASTLE and BELFAST
TRANSMITTERS—

ublex 15 available with a
ts:‘;zcig herizontal mountmg_brac::dt
for recegticn of these statlp?s nd
mest  cther Aerialite aerials ¢

ke used without modificaticns.

CASTLE WORKS STALYBRIDGE CHESHIRE.

EY

Television at 200 miles
NEW ' MODEL SC23 TV PRE-AMPS. ALL CHANNELS

High gain and low noise.

Customs built to the highest standards.

Ample bandwidth for good definition.

Ideal for the " difficult ”’ iringe and ultra fringe arcas.
Each pre-amp. supplied guaranteed to have been ' aip
tested ' and to have reced both vision and sound at
200 miles using a standard commercial superhet receiver.
Models SC22 and SC23 have self-contained metal rectifier
power supply, 200/250 v. A.C.

12 months’ guarantee.

Immediate delivery.

RETA!IL PRICE LIST
(Trade enquirics invited)
5C23, new mode!, £5.5.0.
8C22 two-stage, £8.10.0.
SC21, two-stage, £6.6.0,
requires bower supply.
5G12, TV Sig. Gen.,

£6.19.6.
PG11, Patt.
Gen.,
£14.0.0.

TELEVISION SIGNAL GENERATOR

Frequence range 40/70 M/cs.

Cahbration chart tor all Television Channels.
Modulation on sound and vision optional.
Sen<itive meter fitted for use as grid dip oscillator.
Ideal for service engineer and experimenter.
Measures coil, aerial frequencies, etc.

The only one of its kind on the market.
Self-contained power supply, 200,250 v. A.C.

12 months’ guarantee.

Immediate delivery.

V. BADID CO. ™ “Riolusneem

Tel. 4797

Manulacturers of Television Eccipment.

he solder for all

HOME TELEVISION

CONSTRUCTOR SETS

Designers of television constructor
ets know that the cfficiency cof
their equipment depends on.the
older used by the constructor— |
that’s why they recommmend Ersin
Multicore for trouble-free, waste-

only solder containing three cores
of extra-active. non-corrosive Ersin
Flux, is obtainable from &ll leading
radio shops. Ask for Cat. Ref.
C.16018, 18 S.W.G. 60/40 High
Tin Television and Radio Alloy.
The size 1 Carton contains 47 feet
of solder, costs 5/-.

Ersin Multicore Solder

In case of difficulty in obtaining supplies, please write 10 :
MULTICORE SOLDERS LTD. MULT!CORE WORKS, MAYLANDS

AVE., HEMEL HEMPSTEAD, HERTS. ® Boxmoor 3636 (3 fines).
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" ES!RHLISHED 25 YEARS | FOR THE

“ VIEWMASTER

KIRK o’ SHOTTS — WENYOE
Specified Components by :

Brief details are given of the various KITS OF PA

of Radio Receivers, Battery Chargers, *
E||m|nators

[P

“Alldry **

109/115 FLEET STREET, E.C.4. Telephone : CENt

LONDON — SUTTON COLDFIELD — HOLME MOSS

T.C.C., W.B., Morganite, Bulgin, Westinghouse,

Belllng, Wearlte Mullard, Mazda, G.E.C,,
Ferranti. Tallon and W.B. Table or Console
Cabinets are also available.

Send 7/6 for the ** Viewmaster Envzlope,”” which
gives a complete description of this Televisor, includ-
ing Assembly Layouts and Component Price List.
Our NEW STOCK LIST is now available (price 9d.)

we are able to offer for the constructlon of many types
Battery
and ‘' hundreds 7 of Wireless Components.

STERN RADIO LIMITED

CAN SUPPLY ALL

MENDED COMPONENTS

s 7
/

RTS

ral 5812/3/4

__ADCOLPR

(Ruxd Trads Mark}

SOLDERING
INSTRUMENTS

FOR
SUCCESSFUL HOME CON-
STRUCTION AND ALL
SOUND 'EQUIPMENT
SOLDER JOINTING

** STANDARD MODEL
AS ILLUSTRATED  25/6
Any volt range supplied,

6/7 to 230/250
3/16” dia. bit Standard Model

Equally suited to daily or intermit-
tent use
Made in England
" Registered Design
British, U.5.A., Forcign Patents)
Export Enquiries Invited

WRITE DIRECT TO

ADCOLA PRODUCTS LTD.

Sales, Offices & Works : CRANMER COURT, CLAPHAM
HIGH ST.. LONDON, S.W.4, MACaulay 4272

...HM

Shiclds as illustrated
10/6 extra.

ARTHURS HAVE IT!

LARGE VALVE STOCKS
TEST METERS IN STOCK
AVO VALVE CHARACTERISTIC METER IN STOCK.

*AVO,” " TAYLOR” TEST METERS AND
SIGNAL GENERATORS. MEGGERS

AVO. No. 8 IN STOCK
Leak Point One Amplifiers .. £28 7 0
Leak Pre-amplifiers 9 9 0
Leak Vari-slope Pre-amp for Leak Pomt One 1212 0
Leak Tuning Unit 38 5 0
Chapman Tuning Umts oo 17 6 8
[of isseur T Speed Motor 2218 6
Decca Replacement Heads and Puck-ups
Wright & Weaire Tape Deck 5 00
Cossor Double Beam Oscilloscope {I049 l;; Ig g
Partridge Output Transformers

for Williamson Amplifier 7 5§ 3

LATEST VALVE MANUALS

MULLARD, OSRAM, & BRIMAR No. 4, 5/- each.

MAZDA 2/- each. Postage 6d. each extra.
TELEVISION SETS, WIRE AND TAPE RECORDERS
ALWAYS IN STOCK

TERMS C.0.D. OR CASH with order and subject to price
aiterations and being unsold.

Est.
1919

PROPS. ARTHUR GRAY. LTD.
OUR ONLY ADDRESS : Gray House,
159-152 Charing Cross Road, London, W.C.2

TEMble Bar 5833/4 and 4765 .
TELEGRAMS—' TELEGRAY, WESTCENT,
CABLES—** TELEGRAY, LONDO

LONDON "
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Your set deserves a Mullard Tube

If you are building a television receiver. leave uothing to chance; chioose a Mullard Tube.

Mullard Televisian Tubes owe their high reputation for performance. reli; ibility and LONG LIVE to

the unrivalled laeilities for research poszessed by Mallard: 1o the uuupl( te control of manufucture fram

the production of raw muaterials to the complel(‘d prmlucl, and, in )ldtll(‘l!].l!’ to the ion-trap. which

sategnards Lhe screen from damage by heavy ne gative ions produced in the region of the eathode,
Fubes available for home construction inchde -

9 inch screen MW36-24 14 inch rectangular screen

12 inch screen MW41-1 16 inch screen (metal cone)

Mullard | Long Life INERULIS

MULLARD LTD,

MW?22-16
MW3I-16

Mu)lard CENTURY HOUSE, SHAFTESBURY AVENUE,

CONDENSERS

The abbreviated ranges of two
popular types given here are repre-
sentative of the wide variety of T.C.C.
Condensers available.

LONDON, W.C.2
NVM 206

“VISCONOL CATHODRAY '* CONDENSERS

Cap. Range: "0005mfd. to | mfd.
Valtage Range: 750 to 25,000 at 60°C.

e e = b e (Overal)

'_'Cap. Hax.g’\/kg. ( Type No :

, impF. | ate0Co oy, Dia.

| 0005 25,000 Skin. fiin, CP.57.HOO
001 6,000 2% in. 2 in. CP.55.Q0

, 001 12.500 3 in 1 in, CP.56.VO
01 6.000 3 in. locin, CP.56.QO
= 7.000 6} in. 2 in. CP.58.Q0
55 5,000 52 in. 20 in. CP.5%. MO

o (Regd) -

SUPER TROPICAL MINIATURE * METALMITES
(in Aluminium Tubes)

Radio Division :

'_C.apacity— \}V-)(:Voits DC. Dimensions -Ty_p;_]
vF. 2t 71°C. at 100°C. Length  Dia. No.
-0002 500 350 in. | 2. CPIIOS
-0005 500 350 &Gin. | 2in.  CPil0S
00! 350 200 gin. | 2 in.  CPIION
002 350 200 Gin. | 22in.  CPIHIN
*005 200 120 gin. | 22in. CPIIIH

0l 350 200 din | 34in. CPII3N |

Tel

THE TELEGRAPH CONDENSER CO. LTD.

North Acton, London, W.3. ; Acorn 0061
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TELEVIEWS

Ban On TV Stations

HE Government has decided not to proceed
with the three projected low-power television

stations which werc intended to scrve the
Aberdeen, Southampton and Plymouth areas. The
Postmaster-General, giving the reason for this

decision in the House of Commons, said that it would
not be in the national interest at a time when
important industrial investment is still severely
limited on account of our defence and export drive
to devote more economic resources to the con-
struction of new stations, and still more to the
manufacture of the receivers which the opening up
of these ncw services would demand. The ban is
only * for the time being,” but there is no hope
that it will be lifted soon.

He was careful to explain that it was not a question
of the BBC being unable for technical reasons to
erect these stations in time for the Coronation : -it is
the drain on national resources which is the determin-
ing factor. Suggestions have been made that
commercial enterprise might be allowed to provide
stations, but in the opinion of the Government this
would not dispose of the objection, and for these
reasons the Government cannot allow television relay
companies to operate in areas not covered by the
BBC stations.

The objection that the rearrangement of the defence
programme would cause a recession in the radio
industry this year brought forth the reply from
the P.M.G. that there was no sign of it. The number
of sets produced in October last year was more than
twice that produced during August. He said that
the danger is if erection of these new stations wcre
to be permitted it might encourage the creation of a
far greater number of sets than the industry could
normally carry in average times, adding that the
limiting factor is not so much the transmitting equip-
ment as the receiving scts. At the present time the
value of the receiving sets in the homes of this country
exceeds £100 million. From the point of view of the
industry the decision is disappointing, because it
had been hoped that a new demand would help to
bridge the gap which will be created this year by the
reduction in the rearmament programme forecast by
the Prime Minister. A spokesman for the industry
said that it could undoubtedly provide the necessary
receivers for the areas of all five low-power stations

without any interference with exports or rearmament.
The three remaining stations now banned would
serve 700,000 households, approximately 4 per cent.
of the total for the country. These households will
be denied the possibility of viewing the Coronation.
The temporary stations at Pontop Pike and Belfast
have naturally created a desire for similar facilities
to be provided, especially in those areas which will
ultimately be served by the three remaining low-power
stations—Aberdeen, Isle of Wight and Plymouth.

COMMERCIAL TV
IT is now clear that commercial television sponsors
will not be able to open their own TV stations
by this autumn as anticipated, and efforts are being
made, therefore, to bring pressure on the Government
to permit a certain amount of programme time on the
BBC system for such sponsored programmes. It is
known that the BBC vigorously opposes such a policy,
The BBC insists that commercial TV should not be
permitted while the Government prevents the BBC
from building the TV stations needed to complete
their country-wide network. It is known that many
members of the Cabinet are in favour of commercial
TV, which can only have a free hand when the
BBC network is complete. Prominent advertisers
have drawn up plans to make commercial TV
possible by August, based on a Government-
controlled body under whose supervision would lease
programme time. As we go to press no statement
has been made to clarify the somewhat tangled
position.

TRANSISTORS

PROPOS our statement last month on the develop-

ment of transistors in America, we learn that
considerable developments have taken place with
transistor triodes in this country and that we arec by
no means behind America in these developments.
In time transistors must eventually oust the thermionic
valve, but that will not be for some years. Valve
manufacturers do not view with equanimity the great
changes which transistors will bring about in their
own industry, for transistors rarely need replacing.
Replacement valves still represent an important part
of the valve trade.—F.J.C..

ra
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Germanium Crystal Diodes

THE APPLICATION OF THESE NEW DIODES ON TV WORK

By B. L.

have been somewhat neglected by the constructor.,
so fur as TV work is concerned. though several
commercial televisors use them, the G.E.C. being
pioncers on the British Market.
Seme uses of the diodes in television design are given
below :

4 i YHE modern germanium crystal diodes appear 1o

(a) Vision detector.

(b) Vision interference limiter,

(©) D.C. restorer.

(d) Sound detector.

(¢) Sound A.V.C.

(f) Sound interference limiter.

() Sync separation.

(h)  Frequency convertor. (Mixer).

In brief, except for the power supply. crystals can be
used wherever a thermionic diode is used.

The advantages they possess over ordinary diode
valves are —

() Greal sensitivity.

(i) Long life (10,000 hours minimura).

(ili}  No current consumption (i.e.;no heater current

and associated wiring).

(iv)  Low self capacitance less than IpF).

(v) Reobustness.

(vi) Compaciness. (They can be soldered directly
into the circuit and take up very little space).

(vii) Able 10 withstand _heavy transient overloads.

The history of the development of germanium crystal
diodes is a fascinating one tinterested readers are referred
1o the articles published in the December and Januury
issues of our companion journal " PRACTICAL WIRFLESS 7).
but although of such recent birth the new component is
well bevond the laboratory stage and is being produced
commercially in large quantities :  mass production
methods allow them to be retailed for as low as 4s. 6d.,
and 6s.

Construction

The diodes are manufactured mainly by three firms in
Britain ; they are B.T.H. Lid., G.E.C., and Westing-
house. The principles of construction are similar in
each case.

Fhe crystal itself (a flake of germanium) is fixed inside
a glass 1ube ; the modern “catswhisker 7 has its pointed
end in direct contact with the crystal, the point being
made a permanent fixture during manufaciure so that no

|

»
[ 1]

(Output can be taken vis compensating filter oesired)

Fig. 2.—Typical vision detector circuit.

Morley

alteration is needed when using the crystal.
whisker 7 is made of 1ungsten wire.

Two wires are brought out from the glass tube and
these wires can be soldered directly in the circuit.

Fig. 1 shows the construction of the B.T.H. tvpe, and
although each munufacturer has his own particular
mounting methods the principles are similar.

One important point the constructor should note is
that care must be taken when soldering the crystals into

_Ena wires & tong
Ve S A Germanivm

The “ cats-

Fig. 1.—General details of eonstruction of the B.T.H.
pattern Germanium crystal diode.

the circuit.  The connecting wire should be gripped with
a pair of plicrs herween the crystal and the soldering ray,
$0 as to divert the heal away from,the crystul.

Polarity Markings

The general practice is to mark one end of the crvstal
red and this is the cathode end, being equivalent to the
cathode in the thermionic diode. The other end is the
anode and is coloured according to the characteristics of
the crvstal.

The correct method of connection can be determined
by remembering that if A.C. is applied to the unode,
positive potential will appear at the cathode (red end).

B.T.H. Ltd., uses the following colour code (cathode
red) :

Type Colour of anode
CGl Green
CG4 Blue
CGS5 White
CGé6 Bhack
CG8 Brown
- AW
R S |
= m% 250y 1S0KQZ 50V
{
[ ce7
i Griot
| 25K
- VR
=0/
T//F HT-

(6)

Fig. 3.—Vision interference circaits using the diode.
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The G.E.C. use the following code (cathode red) :—
Type Colour of anode

GEX33 Orange/Orange.
GEX44 Yellow/Yellow.
GEX45 Yeliow/Green.
GEXSS Green/Green.

The Westinghouse have the code number marked on
the body.

Equivalcnt Tables

Although each diode has its own particular character-
istics the following tvpes are approximualely cquivalent
and can be used in similar circuits.

B.T.H. G.EC. Westinghouse
CG4 = GEX353 WGTA
CGS = GEX45 = WGTB
CG6 GEX43 WGSA
CGSs = GEX33 WGAA

o uF

Figs. 4 and 5.—Typical D.C. restorer and sound dctector
circuits,

The equal signs should not he taken to mean that one
is cxactly equal 1o the other. but that one can be used in
a similar circuit to another.  Manufacturers’ tables should
be consutted when required.

Characteristics

1t is not possible to give a complete set of character-
istics ‘of each type available because of reasons of space,
but the following table has been compiled as a guide for
the constructor.

CGo GEX45 WGSA

Max. Volts (peak reverse

VOIS)  weveiiiininns 50 60 40
Max. Input (continuous

current) coveovviiiiiin.. SOmA S0mA S0mA
Transicnt Surge. (mA) 400 500 500
Min. forward current at

o 0 5 2y 2o ] 2mA SmA ImA
Max. reverse current at

10Va . cdomdiam i baibatbidan 100mA 33mA 100mA

The average figure of resistance taken at - 1 volt is
500 ‘ohms and minimum back resistance taken at —10
volts is 100,000 ohms. These figures will, of course, vary

2 ()S[ HT+
2 MO 250v

Fig. 7.—Interference limiting and sound detection are
shown here,
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from one type to another, but can be taken as a gencral

‘guide.

The capacity is less than | pF, the shelf life is 10 years
minimum and the working life is 10,000 hours minimum.

Circuits for the Experimenter
Vision Detecror

Fig. 2 shows the circuit. The output is negative and is
therefore suitable for grid driving of the CRT when
fed into a video valve ; a positive signal will appear at
the anode under these circumstances.

A positive oulput can be obtained simply be reversing
the diode and this will vield a negative signal at the

1000F o
—_— ] ‘J/’C avc
L5$t§ ED: d' :
73 S
a”PFa s 7
L= =]
et .
.- 2 ’
P - <
;:-SM() E Zver |0/ MO
Z -/,u/-| S5k ME 2
4 T
100 }50
pE kN
1
=
- l Augio
» Qutout

Fig. 6.—In this circuit A.V.C. is obtained as well as
rectilication,

anode of the video valve for driving the cathode of the

CRT.
Types to use are CG5, GEXJ3, WGHA.

Vision Interference Limiter

Two circuits are shown in Fig. 3. (2) is for limiting
when the output of the video valve is negative going.
The degree of limitation is set by VRI which should be
adjusted in the following manner I—

The control is set to minimum operating position
so that the brightness is normal. The control is then
turned until the high lights just begin to turn grey.
The control is now turned back stowly and carefully
until the highlights are just restored. .

This method of adjustment is applied in both cases
whether Fig. 3 (a) or (b) is used.

The limiter in both cases, is applied at the point

" - e
/ufi 220% l//JF
KO

' s>
o 1
CRT.
Grid 100K
4. 2/0K0 Tve sync
K pulse
output
-+ —
MF

"

*Q0/

2
;1 Z
TOO/ pF mas

(Courtesy 8TH Lmo)
Fig. 8.—A sync separator circuit using two diodes.

AW
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where a dirvect lead is taken from the video valve 10 the
cathode or grid of the CRT, i.e., alter any compensating
filters.

Types to use are CG6, GEX33, WG6A.

D.C. Resiorer
7 Fig. 4 shows the very simple circuit for using the

crystal as a4 D.C. restorer.  Suitable types are CG6,
GEX44, WGTA.

vision i 1
=/

|

From
/st RE

000

.

osciliator

/Courres 'y )
anode

'_BTH (7o

Fig. 9.—The customary mixer vahe is replaced in this
frequency changer circuit by a diode.

Sound Detector

Fig. 5 shows the. crystal used as a sound delcctor.
The control VR1 cun be a potentiometer for the purpose
of volume control. Suitable types are CG3, GEX44,
WGSA.

Seund Detecior aid A.V.C.

Fig. 6 shows the cireuit for applying A.V.C. which is
useful in arcas of high signal strength and avoids having
a sensitivity control ; it ulso helps to counteract fading
at long distances.  The amount of A.V.C. is controlled
by VRI.

Suitable types ure CGS, GEX44, WGS.

Sound Detector and Interference Limiter

The circuit is shown in Fig. 7. Limiting is automatic
and requires no pre-adjustment.  Suituble crystals are
CGo, GEX44, WGoA.

A New Phase Meter

HE K159 phase meler is a simple, self-contuined
and  relatively incxpensive  instrument  which
gives a direct reading” ol the phase difference between
iwo sinusoidal signals with sufficient accuracy for
most normal Juboratory purposes. Besides being more
accurate than the conventional method of observing
Lissajou’s figures with the aid of a cathode-ray oscillo-
scope, it avoids the use of relatively claborate und expen-
sive equipment which in many cases could be betler
employed for other purposes.

By mercly connecting the two inputs (o terminals on
the instrument and carrying out a very simple procedure,
the phase difference may be read on the scale of a meter
calibrated from 0 10 Y0 degrees.  Phase angles from 90
degrees to 180 degrees may be measured by inverting
onc of the inputs and subtracting the reading from (&0
degrees. The instrument does not discriminate between
angles of lead and lag, but this may be readily determined,
in cases where there is any ambiguity, by introducing a

TELEVISION February, 1953
Svue Separator

Fig. 8 shows the circuit which is for negative sync
output (positive picture signal), and requires a positive
signal input.

It the circuit requires cathode modulation and/or
4 positive sync pulse then phase splitters can be used
to cffect the reversal where required.

A suitable crystal 1s the CG6 (the circuit is a B.T.H.
cireuit). :

Frequency Convertor (Niixer)

Fig. 9 shows the simple circuit which dispenses with
the mixer vulve cntirelv. A suitable crystal is the CGS
and this circuit is also @ B.T.H. suggestion.

L /
4 Vi i
Z ’- ;
lr&nsstarn
: _s s
() el I 2 (M

b AAAAAA

= A,

Fig. 10.—The transistor, er crystal rriode, in an
American experimental circuit,

Recent Developiments

One of the latest discoveries is a new method of
making contact with the crystal. This is carried out by
forming the rectifying barrier, or junction us it is called,
inside instead of on the surface of the germanium ; thus
the contuct by fusing is made extremely robust wnd
stable.

Further research has resulted in the discovery that
by adding a second  catswhisker ” 1o the crystal a
triode is formed which will actually amplify signals in a
similar manner to the thermionic triode : u current of
only a few millixmps js required. The triode is termed
a " transistor.”

The very latest circuit development of transistors is
that of the sawtooth oscillator. Under certain circum-
stances the transitor is found 1o be capable of regencration
by positive feedbuck. This feature can be a yplied 1o the
usual time constant circuit and sawtooth oscillations
produced. An experimental circuit is shown in Fig. 10.

small phase shilt ol known sense into one of the input
cireuits.
Principle of Mecasurement

The instrument employs a variation of the “ three
volt-meter * method, whereby each of the inputs is
first udjusted to a stundard ampliude and the difference
between them measured by means of a differential
valve voltmeter. It is clear that when the two signals
are exactly in phase the measured difference will be
zero, whereas when they are in opposite “phase ihe
difference will be twice the amplitude of cither signal.
For intermediate phuse angles the output voltage is given
by = '{) :

Vy = 2V, sin >

As the scale is very cramped heiween 90 degrees and
180 degrces, the meter is calibrated from 0 to 90 degrecs
only, measurements between 90 degrees and 180 degrees
being twken by inverting one of the inputs as described
above.—Southern Instruments Lid., Hawley, Camberley,
Surrey.

A,
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Mounting Wide-angle Tubes

SOME HINTS FOR THE CONSTRUCTOR WHO IS THINKING OF CHANGING OVER
TO THE LATEST TYPE OF PICTURE TUBE

By W. J. Delaney (G2FMY)

pages of the circuit changes which are necessary

when modifying a receiver to make use of the
latest types of wide-angle tube, but there is another
point which will be found of great importance to the
constructor who is contemplating such a change in a
home-made receiver. That is the problem of mounting
the tube. In general, it will be a fairly correct assumption
that the existing recciver utilises the older 9in. tube.
and that this is nearly the end of its useful life, and
therefore the receiver is to be brought up to date by using
‘the larger tube. The circuit changes already mentioned

la—q03 23—

DETAILS have already been published in these

] 378t 05l
-1 I |
J
©
+
AF
g Q
o +
v 2
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Y Y -

Fig. 1.—Nain dimensions of the most popular rect-
angular tube (right) and the all-metal (Yeft).

- will not be difficult to incorporate, but the new tube will
occupy considerably more space and. what is more
important, will be very much heavier than the older tube
and will, thercfore. present some

replacement due to its shape. The first problem is whether
the tube will fit in the space on the chassis, without it
being necessary to lengthen the latter in any way. As
has already been pointed out the overall length of the
tube is no greater than a normal tube, although it will be
naturally slightly longer than the older 9in. models.
Details of average sizes are given in Fig. 1, and a roughly
cut paper template may be made to try out the chassis
layout. The picture centre will be raised slightly com-
pared with the older tube. and that will mean that the
aperturc in the cabinet will have to be raised as well as
opened to the new size. The overall height of the front
of the tube may then be such that there is insufficient
room. and the centre of the opening will have to be -
lowered, with the result that the tube will have also to
be lowered.

The rectangular tube is undoubtedly the easiest to
mount. and the most satisfuctory support is a block of
wood the length of the tube face and about 13in. to 2in.
thick, on the upper surface of which a strip of thick
sponge rubber is tixed. This is available in strips, and
if not thick enough two or three layers may be placed
onc on top of the other. using Bostik as the adhesive.
A thick layer is desirable to prevent the tube from
slipping forward—which it is inclined to do due to its
taper or funnel shape. A strip of thin metal may be
altached to the sides of the block and clamped by
mecans of a bolt as shown in Fig. 2, inscrting strips of
rubber at the two upper corners.  Alternatively, the
metal band may be replaced by a webbing band such
as is readily available from ex-military stores (part of
soldicr's equipment). This block will raise the tube and

problems. In addition, if one of the
circular metal tubes is to be uscd,
this will also introduce some further
ditticulties.

The carlier home-constructed and
most commercial models made use
of a metal bracket or shelf upon
which the circular edge of the tubc
rested, and a rubber band was
generally passed round the edge of
the tube to clump it to the bracket.
Apart from the fact that the curvature
of the bracket will not be correct it
will no doubt be found that the
bracket material will be too weak to
support much more weight. Further-
more. there will  probably  be
components or valves on the chassis
which will prevent the tube from
being placed in the same position.

Types of Tube

Fortunately, the modern  wide-
angle tube is available in rectangular
form and it will be found that, as

a general rule, this type of tube

will be the most satisfactory as a A good example of a commercial method of mounting rectangular tubes.
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this may permit it (o clear components on the chassis,
but will introduce the difficulty of accommodating the
opening in the cabinet froni. If it is too high the block
of wood should be fiited on the front runner of the
chassis. and it muy even be necessary to pack it out with
a further block between it and the chassis 10 clear the
edge.

Rear Support

A tube should not, of coursc. be supported merely at
the front and the ideal methed is for a rear support (o
be provided immediately behind the scanning coils, this
support taking the weight of the focus coil or magnet
and removing any strain on the neck of (he tube. You
will therefore require a new support, and this mayv be of
thin plywood attached 1o two metal brackets provided
with slots so that it may be pressed home against the
scitnning coils atter the tube is in position. Thin strip
rubber or felt mav be wedged around the opening in the
Support 1o assist in centralising it.

Clamp -~

Wood block
Sponge rubber

Fig. 2.—ldeal mounting arramgement for rectangular
tubcs.

All-metal Tubes

In the case of the largc metal tubes the problem is
greater, us apurt trom the much increased size and weight
of the tube the anode connection hus 1o be made (o the
edge of the tube. Undoubtedly the most satisfactory und
simple arrangement is the use of metul clips supported
on the stundurd tvpe of insulator as shown in Fig. 3. A
large creepuge surtuce must be provided from the metal
edge and the makers recommend not less than 2in. The
type of insulutor shown provides such a length without
undue height, und the supporting clips may be of brass
or copper, and the £.H.T. lead is firmly soldered to one
of them. A rear support as already mentioned should
bc made und no other fixing should be necessary. Pro-
vided the supporting clips are fatrly stout a turn-up of
2in. will prevent the tube from slipping forward, and the
supporting bracket pushed up tirmly against-the scanning
coils will hold the tube quite seeurely.

Dust-proofing

There iS. however. a further point which must not be
o6verlooked in mounting this type of tube.  The front face
of the tube carrics a fairly high charge and as a result
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will be found 10 atiruct considerable dust in the cabinet.
As a result it gets dirtier much quicker than the ordinary
type-of tube. Special arrangements should therefore be
made to provide some form of dust-proof fitting against
the cabinet front. Suituble rubber masks are not readily
avatlable, and therefore the opening in the cabinet front
should be cut 1o provide the picture frame exactly, and
at the back layers of sponpe rubber as alreadv men-
tioned should be stuck so that the tube may be pushed

Y EHT
\ Connection

2 "Minimum

_ y / S
Stenc-0ff insufators \

Brass or copper clips

Fig. 3.—Metal tubes are best mounted as shown here,

right up close and form an almost air-tight joint. For
the same reason it will be found higbly desirable that the
cabinet front, or at least the upper part of it. should bhe
hinged so that it may be opened periodically und the
tube face and protecting glass may be cleaned without
having to hft out the heavy tube and chassis.

Finally. the modern wide-angie tube culls tor
the use of un ion-trap magnet, and this. as well as
the focus magnet or coil surround, and any other metal
round the neck of the tube, should be soundly earthed.

PUBLICATIONS ON ELECTRONIC
MEASURING INSTRUMENTS

'l‘HE Industrial Group of Philips Electrical Limited

have recently  published o brochure on  their
electronic measuring insiruments for the luboratory and
test bench of the radio and television engineer.  The
brochure is intended to give concise informution and
llustrations, and to encourage inguiries for fuller details
of individual instruments.

A great number ol the instruments mentioned in this
publication are recent additions 1o the Philips range.

A similar brochure on instruments applicable in
engineering luboratories and workshops is in preparation
ai the moment.

Copies of the publication are available, free of charge
on request to the Industrial Group of Philips Elecirical,
Limited, Century House. Shaftesbury Avenue, W.C.2.
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Line Output Stage Developments

DETAILS OF SOME MODERN CIRCUITS

By Gordon J. King, AMIPRE

N article entitled “ Energy From the Line Flyback ”
(PRACTICAL TELEVISION, September, 1951) gave

rise to much correspondence and showed that a

large percentage of constructors and experimenters are
keenly interested in the complexities of the line output
stage. This may, of coursc, be due to the bewildering
problems which always seem to crop up in this section,
especially when putting the final touches to a new model
—how patient one has to be, for instance, to obtain
perfect horizontal linearity coupled with sufficient line
amplitude. While, again, those ™ illusive " faults always

—_—

HT Line

Scanning
coils
L3

EHT

Chassis
Fig. 1.—A typical line output circuit.

seem to be traced, in the end, to the line output stage.
The aim of this article is, thercfore, mainly to give the
constructor an insight to current developments in this
direction, and thus enable him to be more prepared to
tackle faults in the linc output stage of a modern receiver.

The general trend in modern equipment is the employ-
ment of a targe screen picture-tube. These, in the main,
appear to be taking on a rectangular shape so that the
actual screen size can be considered as the diagonal
measurement. The two most popular sizes. at present,
are 14in. and 17in., i.c., giving a picture size precisely
the same as a round screen of the same dimension. 1,
however, the length of the tube was increased in propor-
tion to the screen arca the advantage gained, in virtue
of size, by eliminating the unused screen area would
be far outweighed, and for this reason the overall length
of the tube does not appreciably
exceed that of a standard 12in.
specimen,

Clearly, then, the scanning angle
of the clectron beam will need to
be far greater in order to embrace
the full arca of fluorescent scrcen
on the modern tube, than the angle
necessary for full deflection on the
older style tube. Moreover, so that
the modern large diameter picture-
tube can be viewed in daylight it

Current —>

Time —»

(a) The current through the scanning
coil for an ideal scan

Fig. 2.—Waveforms

is nccessary to usc a greater E.H.T. potential than that
necessary for a 9in. or 12in. tube; this usually mcans
that, compared with 9-10 kV. which is sufficient for a
12in. tube. 13-14 kV. is now a necessary figure.

By considering the foregoing in the light of scanning
power, we can see that not only do we need extra power
1o deflect the electron beam over a larger angle, but owing
to the increase of E.H.T., even more power is nccessary
to deflect the beam, since as we have already seen,
* Scanning Amplifiers 7 (PRACTICAL TeLEVISION, May,
1952), the scanning amplitude is proportional to the
square of the E.H.T. potential. This reasoning indicates
correctly that, apart from the line output stage, the frame
output stage must also provide additional power ;
but here the problem is less severe, for owing to the lower
repetition frequency of the frame signals, additional
linear amplification is fairly straightforward—in any
case. it should be remembered that the frame output
stage produces scanning power only. :

Necessary Capabilities of the Line Output Stage

The modern line output stage must, therefore, be
capable of providing sufficient energy to deflect linearly
the electron beam over an angle of 70 deg., as compared
with an angle of about 50 deg. in the older style tube.
To do this with a higher vclocity beam, and also to
create an E.H.T. potential in the region of 14 kV., fed
quite frequently, from a H.T. line not exceeding 250
volts—surely, no mean feat ! Furthermore, a modern
line output stage employs quite often just a single valve
having the dual function of saw-tooth osciltator and line
output amplifier. But before we can go on to discuss
modern developments in this direction it will be advan-
tageous briefly to reconsider the older style system.

General Principles

Looking at Fig. 1, a typical line output amplifier
circuit. we can scc that the anode of the line amplifier
valve V1 is taken to a tapping on the primary of the line
output transformer T1. and that enecrgy is conveyed to
the scanning coils by a separate winding L3—mainly to
facilitate an impedance match.

The H.T. end of L1 can be considered, from the A.C.
aspect, as being at chassis potential—this is because of
the low-impedance circuit offered by the H.T. system
and decoupling capacitor C2 at linc frequency. A saw-
tooth drive applied to V1, via the R.C. coupling network
Cl, R1, will cause an increasing current, during the

Current —>

Time —

(b) Spowing the effect Ringing”
will have on the scanning
current waveform

ia the line circuit.
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scanning stroke, to flow throueh L1, and a sawtooth
cyrrent 1o flow through the scanning coils. A strong
magnetic field will, therefore, be set up in these com-
ponents. At the end of the scanning stroke V1 is cut-off
giving rise to flvback conditions ; the magnetic field
collupses. und the enerpy so stored is released producing
at the anode of VI a large positive pulse.

The Production of E.H.T.

The extra primary winding L2 functions as an auto-
transformer 1n conjunction with L1 and has the effect
of stepping up the positive pulse at VI anode (o a
magnitude suflicient for the purposer of E.H.T.—-the
larger the winding L2, the greater the pulse induced
across it. This positive pulse plus the pulse across L1
is applied to the E.H.T. rectifier anode, V2, heater
current for this valve is supplied by a further winding
1.4, and rcctification 1akes place in the usual way. The
E.H.T. supply circuit is completed by the smoothing

Primary Joss Secondary Joss

mnductance inguctance
— 0000 00000 -
n Primery ~ Secondary Out

Ferfect
tronsformer
Fig. 4.—Showing how the loss inductance is included
when considering a practical transformer.

capacitor C3, frequently comprised of an.carthed external
graphite coating on the outside of the picture-tube,
the other plate being the coating inside the tube Connected
as final anode.

*“ Ringing > Scanning Ceils

The sudden pulse of voltage created on the flyback
causes the scanning coils 1o “*ring” in the form ot damped
oscillations.  Oscillation frequency is governed by (he
inductance of the coils together with their self’ capaci-
tance, and stray circuit capacitances in shunt with them.
Such action is exceedingly undesirable so fur as the scan-

ning stroke is concerned, for the damped oscillation s

not completely exhausied before the next scanning stroke
commences ;  when, instead of 1he current waveform
following the ideal curve of Fig. 2(a), the current through

HT Lire
.-.'Ih,
ez .

_-Jh- » ,
:!:'C/ T :
S

.

d ) <
/ N

Scanning 51
coils (%)

(8) The bzsic reclaim circuit

Iig. 3.—Typical line circuit and waveform,

Scanning current rrom
charged capacitance

(b) lllustrating the principle of
the rec/aim circuit

~ February, 1953 =

the scanning coils may take the form of Fig. 2(b). This
will cause the initial part of the horizontal scan to be
far from linear ; in fact, the cfiect swill appear on the
picture as alternate vertical dark and light bars.

At one time. damping the scanning coils by a resistor
capacitor combination, proved a popular—although
wasteful—means of overcoming this defect. Later
models, instead of throwing away the oscillatory energy
in the form of heat, employ a reclaim circuit, allowing

HT+
Line
line output stag
circuit  showing
the  auto-trans- EHT

former principle.

XX 1S
generaf
heater
circuit

X x
the oscillatory energy 1o be stored by capacitors and
given back 1o the circuit when required.

‘The Reclaim Circuit

The reclaim circuit is to-day still the most important
development of the line oulputl stage ; a basic circuit
sufficient to describe its working is depicted by Fig. 3(a),
and as will be noted the highlight of the circuit is the
additional diode (reclaim diode) V3 connected in scrics
with capacitor C1 across the scanning circuit. In con-
junction with Fig. 3(b). let us consider the action of the
circuit commencing at the end of the scanning stroke ;
at this pdint, w Fig. 3(b), the current in the scanning
coils is maximum, but very quickly decays to point X,
during which time the stray capacitance of the circuit
charges.

At point x fo point y the scanning coils commence
“ringing,” and in effect the current in the scanning coils
at this time is provided by the stray capacitance dis-
charging through them. From point 'y (o point z
the reclaim diode conducts, and
the charging capacitor CI s
cffectively connccted across the
scanning coils through the second-
ary windings ol the transformer.
Thus, it can be clearly seen that
energy for the initial part of t(he
scan, v 1o z, is directly derived
from the energy Of the first half
cvele of damped oscillation (area
A). At point z the recluim diode
anode swings negative—the valve
, stops conducting—and VI com-
ba N mences 1o conduct, tracing ihe
latter portion of the scan (rom
zZ to w (area B). It should be
roted, of course, that due [o the
conduction of the reclaim diode,
only the first and wanted  half
cycle of damped oscillation js
allowed to develop, the renutining

Scanning current
from vt
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half cyclc and evanescent cycles are effectively climinated
by the shunt effect of the conducting diode.

With receivers of the A.C./D.C. principlc—or trans-
formerless types, where the H.T. line voltage is imited,
assistance is given by the reclaim circuit in the form of
a booster voltage for the line output vaive, and sometimes
for the second anode of a tetrode picture-tube. The
circuit of Fig. 3 illustrates this point, for it is clearly
shown that the bias voltage across CI is cfiectively in
series with the H.T. line voltage to the anode of VI.
With slight modifications to over-
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same effect occurs by * ringing ”* of the loss inductance ;
again prompted by the flyback pulse, but distortion by
this reason is much more difficult to eliminate, for as
the core efficiency of the transformer is enhanced so
the magnitude of ™" ringing ™" increases ! It rcmains, there-
fore, to pay special attention to the coupling efficiency
of the transformer, reducing the leakage inductance as
much as possible ; and with this end in view, designers
have modified the line output transformer to such an
extent that in conjunction with improved cirguits very

come the difficulty of arranging
the diode to ceasc conducting when
the line amplifier commences. this
style of circuit is still used in certain
receivers.

Later Devclopments

The efficiency of the line output
transformer plays a very important
role, especially when additional
scanning and E.H.T. power is
required for the larger diamcter
picturc-tubes. It is essential, for
instance, that the magnetic losses
incurred in the transformer are
very small by the employment of
the iatest type low-loss core
materials.

Not only core losses, but coup-
ling losses must also receive due
attention—mainly the  coupling
between the primary, and the

wigth control HT Line

Erergy trom
tetrode

Scanning coils Le

Enerqy from
Yy e

(c) Coit current

6U4ST

RI2

(C)

EHT

secondary winding which feeds
the scanning coils and reclaim diode.
The theoretical consideration of a
perfect transformer is one which has
100 per cent. coupling coefficient. This means that the
magnetic flux created by every turn of the primary
winding must completely embrace every turn on the
secondary winding. In practice, such conditions are
impossible to achieve, for certain turns give rise to
magnetic fluxes to no purpose, and which do not surround
other turns. A practical transformer may, therefore, be
considered as a perfect transformer, reduced in efficiency
by the inclusion of inductances in serics with either

winding, and these inductances represent the magnitude :

of loss inductance in the transformer (see Fig. 4). In
practice other losses such as winding resistance, winding
capacitance and core loss network are prevalent. but
for the purpose of this discussion need not be considered.

Now we have observed already how the flyback pulsc
induces * ringing ™ in the scanning coils, and. unless
corrected, noticably distorts the horizontal scan. The

Bifilar winding

Valve heater

i S
Mains
AAAAAA, -

VWWWWWA-

Ballast . R .
resistance Fig. 6.—The inclusion
of a bifilar winding to

minimisc valve failurc,

I * EHT Pect/ﬁe&
heaters

" Line output

transformer,

Fig. 7.—A modern line output stage by K.B.

little * ringing ™ is manifested, even though more
power is produced.

The auto-transformer provides a striking advantage in
this connection, and a number of manufacturers appear
to be favouring this style of transformer in their larger
screen receivers. The basic circuit takes the form of
Fig. 5, where it is shown that the primary winding
performs most functions by ‘means of tappings. The only
secondary winding is used to provide the E.H.T. diode
with heater current. This method greatly cases the loss
inductance problem, and also cnables extra power to
be laken from the line output stage without causing
excessive  ringing.”

Practical Considerations

The line output valve and reclaim diode need to be
capable of providing the additional power required of
them without suffering any ill-effects. A valve which is
specially designed for large screen scanning is the Brimar
6GD6G—one of the largest line output valves so far
produced. The reclaim diode presents a bit of a problem,
too, for a study of the circuit will show that a large pulse
potential, in the region of 3-4 kV., is formed between the
heater and the cathode ! To cater for circuits of this
naturc Brimar has recently brought out a reclaim diode
capable of withstanding such large pulse voltages—the
valve. a 6U4GT, has a 6.3 volt 1.2 amp. heater, and a
heater to cathode insulation of 4.5 kV. ;a rectified current
of 125 mA. can be maintained. Indeed, it seems as
though the present-day trend is to design valves around
a circuit rather than thc conversc method formerly
adopted !

A system which is somctimes cmployed to reduce
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heater to cathode pulse voltage, especially when the
reclaim diode is not specificully designed for lurge heater
to cathode voltages, comprises a bifilar winding included
on the tine output transformer, «nd connected in serics
(with an A.C./D.C. receiver) with the valve heaters.
By this means a pulse of similar magnitude is applied
to both cathode and heater, and thereby prevents the
possibility of vulve failure due to a breakdown of insula-
tion between heiter and cathode.

A Modern Line Output Stage

Fig. 7 iliustrates a modern circuit used with great
success in lurge screen K.B. receivers. The stage is driven
by a multi-vibraior line oscillator, the output of which is
very similar to the waveform at (a). Now. (o consider the
action of this circuit, let us suppose Lthul Lhe erid signal
is at its maximum—at the end of a scanning siroke. for
instance. The tetrode current is, of course, also at a
maximum. but the reclaim diode is cut-off (or nearly so).
The fiyback comniénces, and the control grid is swung
negative.  This results -in a rapid change of current
through the scanning coils, creating a back E.M.F. in
the form of u pulse (waveform b), and the self-capacitance
of the scanning coils acquirc a charge.

The scunning coils, therefore, start to “ring,” but
after the first half cycle of oscillution the reclaim diode
cathode goes less negative than (he anode, und the
valve commences to conduct, which not only prevents
the occurence of further osciltation, but also charges C1.
At this point the scanning current is zero, but gradually
(relatively speaking) rises on the first half of the scanning
stroke. Now it is important fo note that energy for the
tirst halt” of the scanning stroke is supplied solely from
the churge of CI. The tefrode does not start conducting
until approximately halfway through the scanning stroke
(waveform c). atter the charge of C1 is exhausted @ the
tetrode current then takes over to complete the scanning
stroke.

Since the scanning coils possess a certain amount of
resistance. C1 tends 1o discharge through them ex-
ponentially. giving rise to conditions for a non-linear
horizontal scan.  In order to eliminate this effect the
netwerk comprising C1, C2 and L2 provides a correcting
voitage. The variable inductor L1, in shunt with the
scanning coils, forms a typical width control which

New 150-volt Sta bﬁger_

¥ N response to the demand for a very high performance

stabiliser, working 2t 150 volts, the Communications
and Industrial Valve Department of Mullard, Lid.,
have recently introduced the [S0B2 which is of the
miniature B7G construction.

This stabiliser will set a"new standard in the design
of power supplies for use with both communications and
industrial clectronics equipment. This is particularly true
m the portable instrument ficld where the small size and
simplicity of the ordinary neon stabiliscr Circuil'hus
decided advantage over the larger and more COﬂ][W“EZiI’Cd
series valve regulated supply. Under these conditions.
and particularly where a comparatively constant load
current is taken, the 150B2 will provide the stability and
freedom from sudden large jumps in output voltage,
which are so vital in all measuring equipments. For
wherever large variations of mains voltages occur, only
an adequately regulated H.T. supply cnables the instru-
ment designer to achieve the high degree of stability
Tecessary in modern electronic measuring equipment.

The 150B2 is infcnded to be tiscd as™a simple stabiliser
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by-passes a ratio of scanning current depending on the
inductance value selected.

Faults

After modifying existing equipment, or when testing
a newly constructed lurge screen receiver, the manifesta-
tions—us carlier defined--of line output stage “ ringing
may he apparent. The effect may be due to a dubious,
or unsuitable (for wide-angle scanning) line output
transformer—a narrow scanning angle transformer if
overrun, for instance, is inclined to * ring.”

The additional power developed in a wide-angle line
output stuge tends to give rise 1o an increase of electio-
magnetic radiation. but apart from aiding the G.P.O.
engincers when tracking unlicensed TV rcceivers with
their new style detection equipment, this may cause an
unwanted coupling within the receiver, between the
cathode or grid lcads of the picturc-tube and the line
outpul stage. The effect on the picture is very similar
to line output stage * ringing,” but it is possible quickly
to establish the origin by temporurily decoupling the
cathode and grid pins on the picturc-tube to chassis,
via a large value paper capacitor. Should the then
unmodulated raster be free of distortion the fault
definitely arises from unwanted coupling, and the picture-
tube grid and cathode leads must be re-routed clear of
the linc amplitier. If. on the other hund, the distostion
still remains, and provided the reclaim and damping
circuits are frec from faull, the line output transformer
should be closely examined to make sure that it is suitable
for the circuit in which it is employed.

Another cficet, but indicated on the left-hund side of
the picture as white vertical lines, sometimes arises from
a beat frequency between the local oscillator and a
spurious signal from the line amplifier. Again, this defect
can be prevented by reducing unwanted coupling between
the two circuits involved. A small capacitance formed
by a short length of P.V.C.. connected between the line
outpul valve anode and chassis, usually assists in reducing
the power of the spurious signal.

These days of rapid development make it extremely
difficult for us to keep up to date with our hobby, but it is
hoped that this article wiil help remove. at least, a few of
the problems cncountered in the modern line output
stage by up-to-datc experimenters and constructors.

over the current range of 5 to 15 mA. where the
stubility with time ™ is the most impertant considera-
tion. In the design of the tube the Mullard sputicred-
metal technique, so successfully used in the manufacture
of the well-known Vollage Reference Level Tubes
83A1 and 85A2, cnsures freedom from (rouble caused
by the liberation of contuminating gases from the walls
of the tube.

The temperature co-efficient is low and the stability at
any onc current is better than the exceptionally vood
figure of -1 per cent. over the life of the tulse.

The principal characteristics of the 150B2 arce
follows L

Minimum voliage necessary for ignition, 180 volts.

Burning voliage (variation from tube to tube), 143-
147 volts.

Current range, 5-15 mA.

Incremental resistance (max.), 500 ohms.
Temperature co-cflicient of burning voltage, 10 mV/°C.

Ambient temperature limits, —55 to +90°C.

Further technical details can be obtained on request
from the Communications and Industrial Valve Depart-
ment. Mullard, Ltd,

as
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" PRE-DETECTOR STAGES—1

MORE ABOUT THE

a triode) is somctimes worked as an oscillator,

using a circuit similar to that of above, but
in this case it is necessary to usc an inductive or
capacitive oscillator voltage valve to the grid of a
high-slope pentode functioning as a mixer.

The rather unusual mixer circuit of Fig. 14 may
provoke interest ; this style of circuit is uscd in certain
Murphy television rcceivers with a high degree of
success. Two diode valves working as mixcrs arc fed
in parallel from the amplificd signal source, via a suilable
impcdance tapping on the sccondary of the R.F. bandpass ,
transformer ; such a feed also facilitates correct damping
across the transformer. The two diodes arc used as
independent sound and vision mixers thereby allowing
the two circuits to be tuned without interaction.

A triode valve connected in the form of a Colpitts
oscillator produces the nccessary heterodyne voltage,
which is fed to the diode anodes through a 10 pF.
capacitor. The L.F. voltages are developed across the
cathode circuits; these are correctly selected by the
tuned couplings 1.2 and L3 and thus applicd to the
vision and sound amplificr valves respectively.

The circoit of Fig. 15 depicts the general trend in
mixer design.  Only a single high-stopc valve is required :
this is made self-oscillating by using the control and
screen grids as oscillator grid and anode.. The coil L1
in conjunction with C1 determines the oscillator
frequency, which is connected to the valve in the form
of a Colpitts oscillator. The amplificd signal voltage
appearing across the tuned load in the anode circuit
of the R.F. valve is fed direct to a suitable impedance
tapping on L1. This connection also allows the screen
grid (grid 2) to receive a positive potential. Inductor
1.2 selects the correct 1.F. signal, which functions also
as the coupling coil to the L.F. amplificr.

Q SEPARATE triode valve (or pentode strapped as

Oscillator Stability

Owing to the comparatively narrow bandwidth of the
sound channel, coupled with the problem of sound
rejection, and the necessity of maintaining the vision
carrier frequency minus 6 db. down on the I.F. response

* curve, the consideration of oscillator stability is extremcly

important. The greater the ralio between oscillator
frequency and I.F. the more important is this considera-
tion. For instance, assuming a channel | receiver with
an LF. of 13 Mc/s, and an oscillator frequency of
32 Mc/s, an oscillator drift of approximalcly one part
in 1,000 will change the 1.F. by 35 Kc/s.

Although such a small oscillator drift may have little
cffcct on the picture, it will tend to detune the sound
channel to an extent, and in some cases resulting in a
marked deterioration in sound gquality. Even more
important, however, is the cffect oscillator drift will
have on the sound rejcctors, for since they are of normal
high Q circuits an I.F. change of 35 Kc/s may be
sufficient to render them inactive at the desired frequency,
producing not only the effects of sound on vision, but
giving rise also to thc effects associated  with an
incorrectly shaped I.F. response curve, duc to the forma-
tion of a trough in the actual vision passband where it
is not wanted.

With singlc sidcband working the vision carrier
frequency will also shift on the 1L.F. response curve, and

FREQUENCY CHANGER

that very undesirable picture distortion will result in
conscquence as explaincd in Part 2 of this series.

A lot can bc done to minimise oscillator drift, which
arises mainly from voltage and temperaturc changes.
A change in temperaturc within the oscillator valve
itsclf—during the period when it is acquiring its normal
opcrating lemperature—can create a marked effect on
the valve capacitances, and since these form an appreci-
able portion of the total capacitance across the oscillator
coil, a modification in oscillator frcquency is bound to
occur during the warming-up period. Adcquate
ventilation around the oscillator valve will reduce the
time taken for the valve to rcach a stable opcrating
temperature.

As will be noted from the circuits of Figs. 13, 14 and
15, it is general practice to include a capacitor in parallel
with the oscillator coil, and not, as is usual with the
signal frequency and 1.F. stages, to rcly on stray and
valve capacitances. If the oscillator tuning capacitor is
the largest portion of the total shunt capacitancc across
the oscillator coil, the small altcration in valve capaci-
tances will bave less cffect on the frequency of the
oscillator, and in this way much better frequency
stability is achieved. Oscillator tuning may be provided
by altering ‘the coil inductance with iron-dust or brass
corcs, or by employing a small air-spaccd trimmcer across
the oscillator coil.

Temperature cffects on  associated oscillator com-
ponents form a major factor in the problem of oscillator
stability. Capacitor and resistor values tend to alter
slightly as they warm up, and in this way the valve
potentials and the shunt capacitances are modified.
Good cabinct ventilation will help in this respect, making
sure that the heat developed around the oscillator
scction can be dissipated as quickly as possible.

The tuning capacitor across the oscillator coil may
sometimes be comprised of two scparate capacitors, one
of which. has a positive temperature co-efficient. while
the other has a negative ; thus the effect of heat will
increase the capacitance of one and reducce the capaci-
tance of the other in the same ratio. Therefore, any
detuning effect due to heat will be neutralised, and the
generated frequency will remain constant.

HT+ Line

EF80
Osculgtor ~Mixer

-Q0IF  EF8O
[FAmpT

Kig. 15.—A typical frequency changer system of the
modern receiver.
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The voltage supply 1o the oscillator section should
be taken from the most stable point in the receiver. The
highest voltage point is usually the best. and the voltage
can ther be dropped by a potential-divider together
with suitable decoupling components, which also ussist
from the point of view of a stuble H.T. supply.

To prevent oscillator radiation thorough screening of
the mixer stage is desirable.  Radiation might not atlect
the performance of the offending receiver, but’ it can
play havoc with neighbouring receivers,
they are working on « different chunnel, which passband
embraces the fru;uunq of the radiating oscillator.

Oscillator Frequency

The oscillator frequency can be the 1LF. higher than
the signal frequency, or the LLF. lower than the signal
frequency.  From the point of view ol stability  the
lower “frequency is definitely the better of the two,
although from the second channcel aspect ihe converse
may be true.  Let us take for an example a channel |
recciver with vision 1.F.5 of 13 Mc/s. Now. using the
lower . oscillator frequency, 32 Mc/s (45 minus 13 Mc's)
the second chunnel falls in the region of 19 Mec/s (ic.
32 minus 13 Mc/s).  This is right in the centre of an
active portion of the short-wave band, and unless adeqate
pre-mixer  sclectivity  is  achieved  trouble may - be
experienced  from  high-power  short-wiave  stations
bizaking through on the vision signal. The higher
osciliator frequency, however, will produce a second
channet in the ncighbourhood of 71 Mc/s (58 plus
13 Mc/s), where the possibility of second-channel
break-through from broadcast stations is relatively less.

Now that the adoption of five channel receivers is
coming into. the foreground the higher oscillutor fre-
quency appears (o be the designers’ choice. The higher
frequency facilitates the oscillator frequency change
necessary to embrace the tive chunnels without the use
of complex switching. The oscillator coil inductance is
somctimes varied to shift the oscillator frequency from
one channel to another, and when this is the case a
composite core is generally used. This means that
instead of the core being wholly iron-dust or brass. it is
divided into two sections. the lower section of iron-dust
and the upper section of brass. Both cores are secured
to a threaded rod and are casily adjusted from the top
of the coil by means of' a thumbscrew.

This arrangement enables a coil of given inductance
to tunc a frequency range greater than would be attained
by a wholly iron-dust or brass core. The iron-dust core
increases the inductance of the coil, while ihe converse
¢ffect is created by the brass section of core.

The (uned inpuf circuit and the tuned coupling to (he
mixer is altered in a similar way, so that channel changing
merely involves the shifting of oscillator frequency, and
a follow up on the first two tuned circuits—the external
adjustment of three tuned circuits, which can be easily
adjusted by a non-skilled operutor without the use of
instruments.  In certain receivers a  small variable
capacitor is employed for oscillator frequency mutation,
although inductance twning is still used for the (wo
R.F. circuits.

Circuit Constants

The gain of u frequency changer stage is much less
than a signal frequency stage, and in certain cases it is
sufficient if it does not attenuate ! The actual gain can be
calculated from the gain formulas (5) and (6) of section |
by substituting conversion-conductance f(gc) of the
mixer valve in phice of mutual-conductance (gmj).

Slightly better performance is. obtained by the use

Lspcciully ir
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of a separate oscillator valve, and a high gm pentode
acting as mixer: for where the gc is only of the order
of 0.7 mA'V for a triode-hexode. it may reach the
3 mA/V mark with the two valve arrangement.

The self-oscillating single-valve circuit may produce a
gain reaching nearly one-third of that of the same valve
\\'orkmg as an amplifier.  The correct amplitude of
osciflation has, of course, appreciable effect on the
conversion-conductance of the mixer stage. and in most
cases an oscillator amplitude which gives rise 10 a
current of berween 120 to 180 microamps through a
50 K2 oscillator erid leak is of suitable value.

Parasitic oscillutions may occur should the amplitude
of oscillation by excessive, or should thc coil or tuning
capacitor ledds be (oo long. The oscillator arid Cdpaulor
will affect the amplitude of oscillation which will increase

1
Valve noise

vo/tage _—1_‘?
r\, )__. 55 :T

Aeris;
> impedance

Input

-
? Signal mpedence
/L vorse voltage

Q\,’ Norse from ( f\/\ Feross inplat

> gere! impedance
Fig. 16.—Showing in simplitied form how the various

noise voltages are distrihoted in the first stage input
! cireuit.

AAAANN pmed

with capacity. A small value as possible should be aimed
at, for then the tuned circuit is loosely coupled to the
valve resulting in higher frequency stubility. Greater
oscillator voltage is obtained with a high Q coil..which
in conjunction with a small grid capucitor is the ideal
combination.

Noise

In fringe areas especially, it is very important for the
noise performance of a receiver (o be as high us possible.
Noise in this sense is not meant only to apply 10 the
churacteristic hiss which is emitted from the loud-
speaker of a sensitive radio recciver, when off-tune, or
tuned to u weak signal, but also 1o the grain effect shown
on the screen of a television receiver when the contrast
is fully advanced. [t is not meant, however, to include
man-made interference, or usual static disturbances.

White noise as it is sometimes referred to is duc
mainly to two causes : one. the unsettled state of electrons
in all conductors giving rise 1o minule current fluctua-
tions (thermal agitation) ; and two. the uneven pussugc of
clectrons betwecn cathode und unode in a vahe {valve
noise).

Added to this arc random signals originating in space,
littie about which is known, although ut higher ftre-
quencies their eifect appeurs 10 be more marked than
at lower frequencies.  This is known as inter-stellur
noise. and at television frequencies it is usually of such
a low magnitude as o be completely swamped by white-
noise.

White noise is a sound which has no detinite frequency
and. in fact, extends in frequency from zero to intinity.
It follows. then, that as we extend the frequency response
of any piece of amplifying equipment, we extend also
the quantiry ot white noise which is amplified. Quanltity
we can call noise-power, for since the noise originates
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from random movement of electrons in a conductor., we

get noisc-current (NI), and since the conductor has
resistance, we get noise-power (Np), which is equal 1o
cither NI%R, ‘or Ne#/R, where Ne is the noisc-voltage.
These random voltage or current variations are affccted
also by temperature, which, together with bandwidth,
is included in the wellknown noise formula—Np equals
4kTB—wherc k is Boltzmanns constant., which is equal
to 1.374 x 10723, T is the tlemperature in degrees absolute,
and B is the bandwidth.

Now, the importance of noise in a tclevision recciver
depends completely on the noise voltage rclative to the
signal voltage at the same point. As an example, if the
input signal to the first stage of a television receiver is
100 mV, and the noise at the same point is 100 ¢V, then,
obviously, noise will have no effect at all on reception.
With fringe area working, however. the conditions arc
vastly different, for in certain cases the noisc-voltage
might well outweigh the signal-voltage, which will
undoubtedly result in a poor picture having a very
*dirty ” background.

Clearly, then. the noise problem is focused mainly
on the first stage where the signal is relatively weak. Let

“us suppose, for instance, that the firs. stage has a gain

of 10 ; the signal-voltage on rcaching the sccond stage
will, therefore, be approximately 10 times as great,
which will completely over-ride the noise duc to the
sccond stage. This is the reuson why the first stage
should have a high as possible gain, cspecially in the
fringe arca where a superhet is used, for, as we have
already scen, very little amplification can be expected
from the mixer stage. The aerial signal applicd dircctly
to the mixer, instcad of through a signal frequency
amplifier, would thercfore considerably cnlarge the
cffective noisc due, of course. to the noise of the mixer
amplified by—and including—the noise. from the first
I.F. stagc.

The first valve noise also coatributes appreciably to
the total output noisc. Noise due to a valve is usually
directly compared with thermal noisc by assuming an
cquivalent resistor (Req) which, if connected in the erid
circuit of the valve, would create the same noise current
in the anode circuit by the thermal cffect. 1f a valve

has a Req of 4,000 ohms, for example, it simply means
that an external resistance of the same value connccted
to the grid of the valve will produce a thermal noisc
cqual to the valve noisc.

Fig. 16 shows in simplified form how the various
noise voltages arc distributed in the first stage input
circuit.  For maximum transfer of signal the aerial
impedance should match the input impedance as we have
already seen in part 1 of this serics. but unfortunately
these condifions are not, In generai, the same  {ur
maximum signal/noise ratio. In practice it is frequently
possible to reduce the noise slightly, by reducing the
turns, ratio of the acrial input transformer, although
this is not very often done owing 1o the incvitable reduc-
tion in sensitivity.

The more practical considerations for a high signal/
noise ratio arc : onc, cnsure that the aerial feeder loss is
as low as possible (in fringe areas it is well worth while
to use low-loss feeder) ; two, use a very cfficient acrial
system or, in other words, gain as much signal as
possible before it reaches the recciver @ three, usc a
high gm low Req valve for the first stage ; and four,
make certain that the input bandwidth is no wider than
absolutely necessary.

Grounded grid, and neutralised triode stages arc
inherently quicter than pentode stages, due mainly to the
fact that the anode currcat flows through a triode direct
from cathode to anodc, whereas with a pentode it is
divided between screen and anode. When reception at
extreme ranges is required the signal/noisc ratio is
somewhat increased by mounting a triode amplifier
dircctly on the acrial so that the feeder loss comes after
the amplifier instead of before it.

In conclusion, it should be said that although we have
considered the television pre-amplifier stages from quite
a few angles in this series of articles, the author docs
not claim that they have been given exhaustive treatment
—for to do so would nced far more space than that
required for only three articles. Nevertheless, it is hoped
that the more up-to-date, and less theoretical. aspects
selected, will be of advantage to the constructor and
service engincer, and so cnable them to keep 'in line
with modern dcvelopments from a practical plane.

TV at SchoolboYs' Exhibition

URING the ten days’ run of the ** Schoolboys’
Exhibition " at the New Horticultural Hall, over
a thousand schoolboys and schoolgirls took part in
tclevision programmes. A complete, although miniature,
production studio with artistes’ room, make-up room
staffed by a make-up artist from Leichner's, and control
room, was provided by the British Electrical Develop-
ment Association with the active co-operation of Messrs.
Pye, Ltd., Cambridge, as part of their exhibit dealing
with * Electronics ~—the heart of radio and tclevision
and the * Master Robot of Industry.”

The tiny *“ sct ”* on which the visitors took part in the
largest-ever quiz programme measured only 18ft. by
10ft., but contained all the nccessary cquipment which
was similar to that supplied for use in American TV
studios.

Miss Elizabeth Cruft, the BBC's juvenile announcer,
introduced the ten-minute programmes, of which there
were some 15 daily.

The programmes were viewed on the Electricity Stand.
where a bank of six reccivers with 12in. screens served
120 boys at a time. The intcrior of the studio was also

1 3

in full view of people in the hall, and spectators were
also able to see into the control room where monitor
screens cnabled the production engincers to maintain a
perfect picture. The technical producer was Mr. Reg.
Thompson, of Pye, Ltd.

Elsewhere on the E.D.A. stand therc werc television
receivers in various stages of construction, and a tele-
vision enginecr cxplained the principles of its working:
Also on view was the Pye deep-sea TV camera as fitted
in the deep-diving vessel H.M.S. Reclaim.

NEW POCKET BOOK

EVERY CYCLIST'S POCKET BOOK
By F. J. CAMM

400 pages. 84 pages Indexed Road Routes. Equipmeat,
Overhauling, Adjustment, Touring, Records.

Price 716. By Post 8]- from

GEQRGE NEWNES, LTD. (Book Dept.),
Tower House, Southampton Streei, Strand, W.C.2.
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Usmg the 5CPI and ”ACRQX

in the

"Argus

DETAILS OF THE MODIFICATIONS REQUIRED TO CR.T. AND TIMEBASE CIRCUITS

queries rom readers regarding their use in the

*Argus ” timebase instead of the VCRYT. The
beginner is advised to adhere to 1he original specification
and the use of the VCRY7, which has proved a very good
tube. However. the ¢xperimenter who wishes to reduce
the cost of the televisor can use one of the cheaper tubes,
though study of the modifications required will reveal
that guite a Jot of work is involved.

It should be pointed' out here that it is not possible 1o
supply blueprints of the alterations or complete blue-
prints containing the new tube circuits.

Although the moditications suggested here are
directed speciticatly for Argus consiructors, the principles
and circuits can be adapted for simitar timebases.

T I THE low price of the above tubes has resuited in

SCP1 -

This tube uses a higher E.H.T. than the VCR97 and
the spot size is smaller.  The persistence is short and the
picture is ol very good quality though of a smaller size
than the VCRY7, the tube diameter being Sin.

emploved. and it will be found possnble to arrangc this
in a similar position to that shown in the blueprint.
Care must be taken in mounting them so that at least
$in. exists between any resistor in the chain and the
chuassis.

Greul care should be taken over the insulation of the
connecting wires and double proiection us advised in the
Argus data should be employed.

It will be noted that no D.C. restoring diode is used,
us the grid is taken direct 1o R34 and not through a
condenser.

The coupling condensers C54, 35, 47, 48 should be of
the same value us specified in the ddld but the \vorkms.
voltage should be 2.5 Kv und not 450v. It is not necessary
to make their working voltuge the same as the appued
E.H.T. (3.250v.) as they occupy a position lower in the
bleceder network than the intensifier anode.

As negative carthing of the ELH.T. is emploved, it is
not necessary 1o take the precautions mentioned in the
original data with regard 10.the cathode and heater
circuits, as these are at almost earth potential us compared

However, due to its lower price it is an attractive with E.H.T. positive. However, great care must be
proposition for those who ure =

A e
seeking vicgnomy. o /o o _2\76;[,) : % gana—

Magnilying lenses such s /o o\ 470K0 Gy
are used with the VCRY7 can Q ‘O/PFl % SCX\ R rubs
also be used with this tube, and \\032 /.;20 " = Z N cse
the resultant picture appeurs \°°/ 1459/ i L
much larger than the diameter ~— b= =
of the tube suggests. Tube base é /

Special E.H.T. transformers
for usc with the tube can be

oblained at the same price as
that of the VCRY7 from Henry’s
Radio.

o

veo

C.R.T. Network ( 1
Duc to the higher EH.T.,
the C.R.T. network has to be ;
modified ; when using the trans-

L

former mentioned above, nega- -

tive earth E.H.T. must be used
and not positive as ¢xisting in
the Argus.

The new C.R.T. nctwork is e
shown in Fig. 1. and it will at
once be noted that more resis-
tors are used in the bleeder
network because of the increased

M3ins

-
AC Ol uF

E.H.T. It is not possible to
use a smalier number with
higher values due to the possi-
bilities of flashover ; the poten-
tial  difference  across  each
resistor must be kept 10 u safe
level.

Shift

- 470K0 Shift
Down

Right

F

> 500K0
Focus

220K
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The same mcthod of stag-
pering the resistors as uscd al .
present in the Argus must be

.,|”

Fig. 1.—Revised C.R.T. network,

W R, W




Feb(uary, 1953

full E.H.T. insulation bcing applicd.
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taken with the accclerating anode and intensifier wiring, Amplification by Duo-triodes
A better method than the H.T. boost circuit of

Timehase

It is possible with some tubes to obtain full scan
without modifying the timebase other than applying
boost H.T. to the line valves. An H.T. boost circuit
suitable for this purpose was described by Mr. R, J.

Fig. 2.—Modified H.T. boost circult,

Talbot in the October issue of PrRACHICAL TELEVISION,
and a slightly moditied version is shown in Fig. 2.

The transformer T1 is an ordinary output transformer
fecding a low-impedance speech coil.  The Jow-impedance
side is connected across the heater of the SU4G rectifier
used in the Argus power pack, and the resultant stepped-
up voltage is rectiticd by the sclenium rectifier MRo4.
the current being smoothed by the | K2 resistor and
the two 8 «F clectrolytics. The working voltage of the
clectrolytics should be 250 volts.

C65, 66 arc the cxisling con-
densers in the power pack.

The mcthod of connecting the
two 8 uF elcctrolytics should be
noted, the ncgalive side going to
the normal timebase positive. If
the electrolytics used arce of the
metal-can type, with the can
forming the negative clectrode,
care must be taken (o cnsure that
the can is not earthed to chassis
via thc mounting clip. To avoid
this a strip of insufation tape can
be inserted between the metal
case and the mounting holder.

Almost any type of output transformer can be used for
the. job, and the constructor will probably find a suitable
component in the spares box.

Fig. 3 shows the method of connecting the boost HT.
to the line amplificr.

In some cascs it will be found beneticial to increase the
amplitude of the line sync pulse by connecting across C58
an additional condenser of 50 pF. €38 is then adjusted
for optimum amplitude of sync pulsc.

If some control over the width is requircd, a width
control can be fitted in a similar manner to the existing
height control.  This is donc by connecting a 25 K2 2-
walt potentiometer in serics with the line timebasec H.T.
rail and decoupling it with an 8 #F clecurolytic.  If the
H.T. boost circuit is used, the electrolvtic can be con-
nected so that the negative side goes to the normal
timebase H.T. positive.

The components of the H.T. boost circuit can be
mounted under the C.R.T. network chassis by carciul
rearrangement of the existing components

Change
4P° <.

EHE

Disconnect
here

Fig.

4.—Moditication
Vi

to
100K} I
pot

obtaining the required increasc 1 deflection power,
is the use of a 6SN7 valve in place of the paraphrasc
ampliticr.

V16 and all its associated components should be
removed and the valvcholder chunged to accommodate
the 6SN7.

The circuit should be disconnected from V15 at the
point indicatcd in Fig. 4 and R42 should be replaced
with a 100 K « potentiomeler. . The slider of the poten-
tiometer should be taken to the new amplifving circuit
via an 0.05 #F condenscr, as shown in Fig. §.

The new potentiomcter now forms the height control
and becomes VRI1.

The 6SN7 should be wired up as shown in the theo-

retical circuit, an additional potentiometer value 1
megohm  being used as a linearity control. [t was

found that without this control the full amplitication
of the 6SN7 could not be used due to severe cramping
on the feft of the picture.

The two 100 K 2 2 w. anode load resistors can be
accommodated on the tag strip where R42 and R47
were fitted.

The controls, shift focus brilliance, etc., function in
the sume way as for the VCRY7. and the instructions
given in the Argus data should be followed when the
circuit 1s set up.

One advantage of the C.R.T. network which has been
employed in this circuit is that the functioning of the
network can be checked without the timebase in opera-

tion. The bias for the deflector plates is obtained from
Insert L emeean
wire brioge  _L.e="" TR
\‘/,- Cut here,\.“\
pr . ,‘-/ - | .

voaZ a3 042%

-fl
PJ7§
[

% ! New HT /ine
75 AT
Boost

to Fig. 3.—Mecthod of connecting boost circuit to

line amplifier.

the E.H.T. supply and it is possible to check the spot
by not connccting the normal power pack into circuit.

The mains should be switched to the E.H.T. trans-
former only and when the circuit has warmed up a spot
will be found on the screen. Tts brilliance should be
adjusted by the brilliunce control and the spot focused
with the focus control. Care should be taken to ensure
that a very tinely focused spot is not kept stationary
on the screen with the brilliance control over advanced
or a black spot will be burned on the screen.

The operation of the shift controls can be checked and
sct so that the spot occupies a central spot on the screen.

Although C54 and C55 shown in Fig. 5 arc of the
samc value as given in the Argus data it s mportant
to observe that their working voltage should be 2.5 Kv.
miumum.

The ACR2X

This tube is being retailed at an attractive price and is
suitable for use in clectrostatic circuits. The screen is
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5.25m. in diameter and the maximum final anode
vohiage is 3,000 v. No special E.H.T. transformers

arc manufactured for this tube and while u transformer
giving 3.250 v. is commercially available (the type used
for the 5CP1 with voltage dropper for the hecater), the
scnsitivity of the X plates is rather lower than those
of the VCR97 and the full E.IV.T. voltage is not recom-
-mended ; 1t would be difficult to obtain full width.
The reason for this is that the higher the E.H.T.
voliage the ™ heavier  is the beam ; it therefore requires

)4 T
. ' wioth /OOK()ZE < 100Kk0 £
! 1724 p: <
r7e} e IC.S4
2 Line IMO) C55
Linear:ty ¢/ —I |———>
vRIe _ 7
vis 4. e 3 I
! H
{
\
S

Fig. 5.—New amplifier circuit.

more power in the deflecting circuits to move the beam
and where the power is Jimited the low sensitivity would
prevent full scan being obtained.

C.R.T. Network

In the Argus the use of the positively earthed E.H.T.
enables the timebase H.T. to
te added to the E.H.T. normally
available, thus the overall
E.H.T. is 2.5 Kv. plus 450 v,,
making almost 3,000 volts in
all. In the circuit using the
ACR2X the more usual negative
carthing of the E.H.T. is em-
ployed so that maximum E.H.T.
applied to the final anode is 2.5
Kv.

The circuit is shown in Fig. 6
and it will be observed that no

D.C. restoring diode is used.
Fhe reason for this is that by
earthing the E.H.T. ncgative

the cathode and grid are not at  AC
E.H.T. potential and the grid #ns
can therefore be directly coupled
to the phase splitter at R34,

As no condenser is in the
grid circuit the D.C. component

is not lost and this part of the

PRACTKCAL_ TELEVISION

circuit can be made the sume as
that in the SCPI nctwork.

As in the SCP1 the biasing
for the deflecting  plates is
obtained from the blceder
network and therefore, like the
SCPI. circuit, the spot can be
checked without the aid of the

February, 1953

transformer (standard VCR97 type) and adjust the
brilliance and focus controls and centralise the Spot us
given in the preceding paragraphs.

The tube can be mounted on a chassis in a similar
manner to the VCRY7. though some juggling will have
to be done to uvoid the side connections of the tube.

Timcbase Modifications

As the Y plutes are a littie more sensitive than those
of the VCRY7 no modifications arc needed in the frame
timebase (V1Y and 18) 1 if toe much height is obtained a
25 K& 2 w. resistor can he inserted in scries with the
height contro! though this was ndt found necessarv in
the experimental model.

The line timebase. however, needs some modification,
mostly in the amplilier section. [t is recommended in
the first instance that the output of the sync pulse be
increased by connecting a 20 pF. condenser across C38.

The method of increasing the output of the line
timebase is 10 dispense with the paraphase amplificr

valve and fit in its place 4 6SN7, as given in Fig. 5.

H. T. Boost

With a timebase H.T. of 300 v. it was found that
sufficient scan could be obtlained under these conditions.
but those who find that they cannot get the full width
of the picture could fit the H.T. boost circuit given in
previous paragraphs,

Condenser Ratings

As deflector plate bias is obtained from the E.H.T.
network the coupling condensers to the timebasc both
frame and line should be 2.5 Kv. working, the capacity
being the same as given in the Argus.
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used is to connect the mains
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Fiz. 6.—Rcvised tuhe network for ACR2X tube.
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SCANNING COILS. Low im-
pedance line, high impedance frame.
12/6 per pair.

ELAC FOCUS MAGNETS. 35 mm.
diameter. For triode or tetrode, state
which required.

LASKY’S PRICE, (5/-. Postage 1/6.

THE VIEWMASTER

Television for the home constructor
at its finest. Send to-day for The
Construction Envelope. a 32-page
booklet crammed with top-rate
information and all the necessary
data, also 8 full size working draw-
ings and stage by stage wiring
instructions.
Model A, for use in London and
Home Counties. B for Sutton Cold-
field, C for Holme Moss, D for
Kirk o° Shotts, E forWenvoe.
PRICE, 7/6 per copy. POST FREE.
All Components in stock for The
Viewmaster. Send for complete
price list.

VARIABLE INDUCTANCE WIDTH
CONTROLS. 3/6. Plessey 6/6.

MULTI RATIO FRAME OUTPUT
TRANSFORMER. By Parmeko 10/6.

LINE E.H.T. TRANSFORMER. With
EYS5) heater winding. 12/6.

BRAND NEW C.RT. MASKS.
LATEST ASPECT RATIO. 12in.
Round face. Fitted with dark screen
filter. Fully dustproof. 29/11. complete.
Postage 2/-. :

9in. Sorbo.... ... 5/~

12in. Flat face. ... 15/-.

12in. Round face. 15/-.

12in. Soiled ... ... 10/~

ARMOUR PLATE GLASS.
15in. Actual size 18%in. x 19}in. x Jin.
7/
12in. Acual size 13in. x 10%in. x Jin. 4/-.
9in. Actual size 9in. x Bin. x }in. 3/~

DARK SCREEN FILTERS
(LATEST TINT)
12%in. x 14}in. For 16&in. and 17in, c.r..
tubes, 25/~ llin. x 13%in. For %in., 10in.
and 12in. c.r. tubes. 15/11.

THE LATEST 12in. PLASTIC MASK.
Incorporating gold finish tube escutcheon.
and dark screen filter. Overall dimen-
sions : 13Lin. wide, I0%in. high. 17/6.
Post 2/6 extra.

LASKY'S RADIO.

LASKY'S (HARROW ROAD), LTD,,
370, HARROW ROAD, PADDINGTON, LONDON, W.9.
Telephones : CUNningham 1979-7214.
MAIL ORDER AND DESPATCH DEPARTMENTS : 485-487, HARROW ROAD.

PADDINGTON, LONDON, W.

10. Telephone : LADbroke 4075.

Hours : Mon. to Sat. 9.30 a.m. to 6 p.m. ; Thurs., half day, | p.m. Postage and packing
charges (unless otherwise stated) ; on orders value £1—1s. 0d. extra; £5—2s, 0d
extra ; £10—3s. 6d. extra ; over £10 carriage free. All goods fully insured in transit.

VCR97 C.R. TUBES. BRAND NEW
AND UNUSED. In maker's original
sprung wood transit case. 490/-. Carriage
5/- extra.

BASES FOR VCR97 C.R. TUBES.
Fully shrouded and insulated. 4/Il.

6in. SCREEN ENLARGER LENS.
Plastic oil-filled. Suitable for usz with
VCR97 C.R.T. 19/6. Carriage 2/6 extra.

THE TELE KING

A laboratory developed. 5-channel,
16in. television receiver for the home
constructor.
17 valve superhet circuit,
Construction envelope contains full-
size wiring diagrams and working
diawings., together with 32-page
instruction book. A
PRICE 6/- PER COPY. POST
FREE.

All components in stock for the
Tele King. Send for complete price
list. ©

CO-AXIAL CONNECTORS. For
standard lin. cable. Plug and Socket.
111 per pair.
CO.AXIAL CABLE.
impedance.
Single core. 9/- doz. yards.
Twin core. 12/ doz. yards.
Twin feeder. 6 - doz. yards.

70-80 ohms

Our vast stock includes all types of radio,
television and electronic components,
valves. cathode ray tubes. Also Ex.
Government surplus equipment. Send
a 3d. stamp for a copy of our latest list.

OPEN TILL

IPRE

THiS IS OUR
ONLY ADDRESS

6 PAMf SATURDAYS

(REGD.) B.H. MORRIS & C2 (RADIO) LTD.

TELEPHONES : AMBASSADOR 4033 & PADDINGTON 3271/2

MIER RAD]

DIQ Lo

(Dept. PT) 207 - EDGWARE ROAD + LONDON « W2 {243 Soonces

ence £37 .4 . 0

(Pius 15/- Pkg. Carr. Ins.)

Fach unit may he ypurchased separately ;  prices as pre-

viously advertised.

To those unable to build this TAPE RECORDER,
it built, tested, and ready to plug in, completz at 38 gns.

plus 21/- pkg., carr.. ins.

BHING
DEMONTHED
Al

\ ADDRESS

Announcing ... THE PREMIER De Luxe PORTABLE
MAGNETIC TAPE RECORDER KIT

Now “Including ALL parts, Valves, Cabinet, 8in. Loudspeaker, Tape-

T ABOVL

Bricf Sperification —

Table, Reel of Tape, and Rewind Spool, and Microphone.

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

VALVE LINE UP :—KFSTA Firat Stage : 63517 Sevornl Ktage and Tone Control ; 6V6 Ourput ¢

6X5 Rectitier 37V
Evye Record Level Indicator.

2lin. Jong : 123in. deep ; Yiiu. high.

Rrief Specificut’on :—

and a separate A.L.

%

t Biax and Hrase Uscillator |

Thus Record Level Amplifier ; U5 Magic

OUTPUT :—4 Watts. FREQUENCY RANGE :—5 cpr. £ 9,000 cps.
CONTROLS ;—Vobime ; Record/Playback =
A VISUAL MAGIC EYE Record Level Iudicator is*
The kit includes a snperbly finished rexine covered portable cahinet which
compartment for the Microphoue when not innse.  Weight cotnplete 33 b, bimensions :—

Leh o Trable DBooss ; Bass Boost—onfoff.

arporated,
incorporates a

The Recorder incorporates the NEW Mk. 2A LANE TAPE TABLE.

Made to high standards and incorporating features ensuring jow level of * Wow ' and
“ Flutter * thronghout the full length of tape.

FAST REWIND. Provision for fast rewind and fornart run in less ‘thars | mlu. in either
direction.  THREE MOTORS obviating friction drive. .

HIGH FIDELITY RECORD PLAYBACK (1 HOUR APPROX. PLAYIN(H., The Table
ia fitted with high fidelity record play-back

head of new lesign wound to high impedance

Head. The Heads are hali track size allowing approx. t hr,

playing from standard 1,2004t. Reel of Tape.

we offer

TAPE SPEED 7} in. scc. For ust
TAPE.— SCOTCH BOY ™ M.C.-1-111,

e on A.C. 200 230. 50 cycles mains only.

1,2006t, Reel

CRYSTAL MICROPHONE.—Specially desigued for I'remier by famone manufacturer.

INSTRUCTIONAL

ordered.

BOOKLET . . . 2/6
This is eradited if & complete kit of the Tape Recorder ia

Agis usual in all PREMIER KITY every sina
Fhe Chassis is puvehed and layoul dimgrams and theoretical circuits are included.  When
completed the PREMIER PO RTABLE TA'E RECORDELR

1o item daton to 'k last wut and bo!* is supplied.

compures MORE than favour-

ably with any other wnuke al dowhie the price.
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CABINETS —LESS THAN COST

Any time and almost anywhere you can buy cabinets which are
value for money. but ¢00d resin bonded ply with veneer is very
expensive and a high quality finish can only be produced hy highlv
vaid, highly skilled. Jabour. Consequently it is seldon that a cheap
cabinet is a piece of jurniture of which you can he really proud.

However, through the misfortunes of a big mannfacturer, we
are at the moment able to sell you superior cabinets at low prices.
Prices incidentally which are below actual cost.

An impressive cabinet designed for pro-
lection T.V. but also very sujtable for a

good quality radiogram or amplifier. Size
23in. wide x
Jid closed,

22in. deep, 37\in. high with
£9.15.0 plus 15/ carr. H.P.
Terms, £3.5.0 deposit
and 12 monthly pay-
ments of 14/~

A 12in. Con<ole T.V.
with front flap for con-
trols. Size 19in. x 35in, x
15iin. deep. £7.10.0 plus
10~ carr. H.P. terms
€2.10.0 deposit and 12
m oﬁn thly payments of
10.6.

A 12in. Fable Maodel,

Size 16in. x 14lin. x
l¢.in. deep. £3.5.0 plus
T 6 carr.

_- THE P.T. ““ ARGUS " TELEVISION
¢ RECEIVER

Although this televisor costs only about
£20, it does not invelve the conversion of
ex-Government units, and has heen designed
for construction by the novice,

We can supply the 21 valves, C.R. Tube and
all the parts for £20.10.0. H.P. termis are
available, deposit being £6.17.8. balance 12
monthly payments of £1.9.9 each. Carriage
and packing 10,- extra. .

Constructor's envelope giving jull details
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BUILD THIS FINE INSTRUMENT FOR 29/6
T.V. SIGNAL AND PrAtT-

TERN GENERATOR

This generator has been
carefully designed and
although it can be built and
used by any beginner it is at
the same time a most useful
instrument for the more
advanced worker.

It can be tuned to the

Vision channel and will pro-
duce a pattern on the face of
the C.R, tube. Alternatively,
if tuned to the sound channel
it will produce an audible
signal in the loudspealcer.
. Thus its owner will become
independent of B.B.C. trans-
missions and can fault find
or test at any time. It
operates entirely from A.C.
mains and js quite suitable
for use with superhet or
strajght receivers,

A complete kit of parts (in tact everyvthing except the
cabmgn. with lull constructional and operational data will ba
supplied for 29°6. plus 2/6 post and insurance: dlternatively data
is available separately, price 26 (eredited if you buy the
kit later).

NOTE.—Cabinets as
able at 17/6 each.

THIS MONTH’S SNIP

15in. Magnetic Television Tube

By famous maKer, as used in many
ropular Television receivers (list on
request). Specification as Tvpe 85K,
i.e. Blue/White screen, 9 Kv. ion trap
triode, heater 6.3 v. at .55 amp., 50 deg.
defiection.

New, with written guarantee offered
a2t approximately half price. £12.10.0
each plus 10/- carriage and insurance,
H.P. terms £4.4.0 deposit and 12
monthly payments of 18/3.

Limited quantity so order imme-
diately.

[ ELLCTRONIC TRCCISION TOUIPNENT peer §

= N\
-

rAMyLn’uos &

&

per the illustrated prototype now avail-

4

and blueprints §/-. returnable if you think you = A d :
s T M S e RN
i o
Come to CLASSIC for
“THE VIEWMASTER?”
T 1\ L L 0 N Not just ““The Television Specialists’’ but the
a B

CABINETS

for the
VIEW MASTER
ELECTRONIC ENGINEERING &
PRACTICAL TELEVISION SETS

MINI-FOUR @ ARGUS p.w.

3-SPEED AUTOGRAM & CRYSTAL

DIODE @& P.M. TAPE RECORDER
“TELE-KING” WITH DOORS
in pack-flat kits or assembled cabinets.
Radiogram, Radia and Television or
combination cabinets made to suit
customer's requirements, in quantities
or singly. Tape Recorder Cabinets.
Prices and literature on application

Mini-four Cabinet, Blue Leathercloth, complete with
grille and plostic hondfe 14/« incl. postoge

JAMES TALLON & SOXS LTD.

(Dept. P.T.1)
MANOR WORKS . MANOR ROAD
RUGBY . Telephone.: RUGBY 2070

“ VIEWMASTER SPECIALISTS "’
We are the boys, we have the goods, and we
supply all Television Areas daily.
SEND FOR OUR LISTS TODAY !'!
VIEWMASTER Components for Cash — £32

Can also be bought Stage by Stage, or on available Hire
Purchase Terms.

VIEWMASTER COMPONENTS

200 S/V Chassis ... 18 6 TCC Condensers ... £7 7 0
wgfg? Chassis Sup- Morganite Resistors £116 3
ports 5 60 Morganite Variable
WB/102 T'B and P Resistances ... a 90
nassis . 18 6 Colvtern :‘t.s (Se}g 6){"' £1 2 0
¥B/103 Mains Trans- Westinghouse Recti-
Wmrmer £2 20 | fiers 36/EHT/I00 ... £1 9 5
WRB/103A Auto Trans- { Westinghouse Recti-
former o ... g2128 fiers 14/A/86 ... .- £1 0 4
WB/104 Smoothing Westinghouse Recti-
Choke . . 15 6 | _ fers14/D/36 ... .. 1 6
WB/105 Loudspeaker £2 7 6 Westinghouse Recti-
WB/300 Pre-Amplifier | fiers WX.3 ... 39
chassis - 17 6 Westinghouse Recti-
WB/106 Frame Trans- flers WX.6 .. oz 39
former 3 . £1 5 6 Westinghouse Recti-
WB,107 Line Trans- flers 36/EHT/45 .. £1 2 6
former £112 6 | Westinghouse Recti-
B/108 Scanning fiers 36/EHT/50 ... £1 4 6
Coils .. £113 6 T%%rgo%denser Type -
VB/108/1 Focus Mag- Ph < .
wnet £1 2 6 TCC Condenser Type -
WB/110 Width Con- CP56VO0 7 6
O . . . 10 0 TCC Condenser Metal
WBEB/111 Boost Choke. .. 59 pack CP47N . o 36
WB/112 Tube Support Wearite R.F. Choke ... 20
12in. .. £1 1 6 Bulgin Parts (com-
WB Conversion kit ... £115 0 | plete set) 3 . 15 3
Wearite Coils. H/M, elling Lee Conn. .
K'SHTS. W'V ... £1 8 0 | Unit and Fuses ... 10 6

So “*Take it from here '’ by return of Post.

THE CLASSIC ELECTRICAL CO. LTD.

** THE HI-FI TELEVISION SPECIALISTS "
352/384 Lower Addiscombe Road, Croyden, Surrey. fhotie . dddiscombe 6061/3
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HERE has been correspondence recently on the
problems of autommatic contrast control in tele-
vision receivers, and the following notes might

therefore be useful in clarifying some of the misconcep-
tions that might have arisen in connection with this
subject.

Aultomatic contrast control is, of course, the equivalent
of the familiar automatic volume control found in all
sound broadcast superhets. the object being to maintain
a constant detector output voltage irrespective of changes
in the signal input to the receiver.

In broadcast receivers the carricr wave of the signal
being received is constant and is therefore used as the
relerence level.  As the carrier is a cantinuous refcrence,
nothing more is required than a mcan signal detector to
producc the control voltage, and the a.v.c. detector is
almost invariably a diode fed “directly from an ILF.
signal source.

The television signal, however, has a discontinuous or
pulsed reference level corresponding to the brightest
parts of the picture being transmitted, and it is therefore
necessary to usc a system of detection- that does not
depend upon a mean or averaging principle.  Onc of
the simplest of television A.C.C. systems, therefore, usecs @
peak detector operating from the video amplilier, and a
typical circuit is shown in Fig. 1.

It will be seen that a diode is employed. the time-
constant CR being made sufficiently great so that the
charge on C does not fall appreciably between line
synchronising signals. The D.C. voltage output across
CR will thus be unaffected by

%’ £< Ama/
—iﬁ'

2.—AUTOMATIC CONTRAST CONTROL

VISIO

fall

of
during the period of a line scan.
was ideal and had zcro impedance on the charging
cycle over a sync pulsc period. then the output voltage

synchronising  pulses
If the detector

not below that the

level would be cqual to
The minimum value for
using the equation of
through a resistor :

V,, the height of the envelope.
CR may therefore be soived by
the discharge of a condenser

t

VvV, = v, C®

where V, is indicated in the figure and t is the period of
one active linc of signal. The BBC standards are_such
that the sync pulsc height is 30 per cent. of the maximum
(peak white) signal, and so V,/V,=0.7, and the period

t=-84 psecs. Solving the cquation for CR, thercfore,
gives
t
v - t
1 U loge®R = o
og v, loge R
or o
3¢ s —8
CR— L:QAIAJO__&XIO_
log (V4 log 1.43 0.358
LV2)

= 2535 v 10—° seconds
If R is made cqual to 1-Mw, therefore (10° ohms),
C must be ar least 235 pF. (235 x 10—!? Farads) to
satisfy the requirements of the minimum time-constant
stipulated above. In practice. a longer time-constant
is necessary becausc the diode is not ideal and V{ volts

the video modulation, and will >
be substantially constant for
all picture "contents. In this
circuil, the vision detector is
D.C. coupled to the video
amplificr and the synchronising
pulses thus occur in the anode
circuit at fixed values for cither
black or white picturc modu-
lation.

It is not a difficult matter
to determing the minimum
requirements of the time con-
stant of CR. In Fig. 2, the
video waveform at the anode

HT+
HT+

Line output
transrormer

of the amplilier is shown, with
the output voltage of the A.C.C.
detcctor drawn as a dotted linc.
The necessary condilions  arc
oblaincd if the D.C. level docs

Contro/ voltage

for A.C.C.

Fig. 1.—A simple circuit

B

e

Fig. 3.—A morce eclaborate

system.
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are not attained on the charging cycle. A value of 300
pF for C would be suitable when R is made | M 0.

Other combinations of C and R can be used (o pro-
duce the required time-constant, of course, but it can be
shown that it is also necessary (us V,/V, must he at
least 0.7), that the ratio of the diode impedance Ra to
the load R musi be fess than 0.05: any diode of the
EAS0 or EB91 class with the above value for R satisfies
this latter requirernent.

Gated Systems

A more elaborate system of A.C.C. operates on the
sync pulses ulone, and a skeleton circuit is shown in
Fig. 3. Here a pentodc V, is ““ gated ” by having its
anode voltage derived from ihe line output transformer,
so that conduction only occurs during the period of the
line synchronising pulse, and a negative D.C. voltage is
developed across R, in the grid circuit of a cathode
follower V,. The greater the signal on the grid of V,

PRACTICAL TELEVISION

White --

Fig. 2.—Waveform at video amplifier anode.

(sync amplitude), the greater the D.C. level across R,
and the greater the A.C.C. voltage developed by R,

This system is particularly useful in dealing with air-
craft flutter, but the value of C must be chosen with care.
Too smail a value will lead 10 signal variations during the
frame synchronising pulses, and a typical rating is 0.25
to 0.5 uF.

Converting Aerials for

N view of the introduction of the new low-powered
I BBC stations with horizontully polarised acrials.
the following data, which has been supplied by the
makers of the well-known Aerialite aerial systems will
no doubt prove of great interest. Although applicable
mainly to their own producis. there are a number of
points of general application, and these should clear up
many doubts which are being expressed daily in our
correspondence 1Tom viewers or prospective viewers in
the areas covered.

All current Aerialite aerials can be adapted to suit
the horizontally polarised transmissions from these new
stations. in most cases no uadditional fittings being
required and no structural moditications necessary other
than rotating the elements into the horizontal plane and
adjustment of the element and boom lengths (o suit the
wavelength  of the Jocal station. Conversion and
erection detuils are tabulated in 4 special list availuble
from the makers.

Aerial Polarisation and iis Effects

There is no fundamental difference in the design of a
good TV aerial for cither vertical or horizontal polarisa-
tion, the chief requirement being that the aerial should
be installed so that its elements lie in the same plane as
those of* the aerial at the transmitter, this being known
conventionally as * the plane of polarisation.” The
BBC higher power TV transmitters use vertical clements
(in fact; two stacks of four vertical folded dipoles). the
transmitted wawe ' is said to be ° vertically polarised
and TV receiving aerials in these arcas employ vertical
elements.

Since the clements in the new transmiticr acriuls will
be horizontal. it follows that receiving aerials will similarly
require horizontal clements, but in all other respects they
will be similar 1o those in present use.

The horizontal directional response of a vertical TV

acrial array is generally different from the response of

the,same array when its elements are horizontul.

This .differcnce is perhaps best Hlustrated by its effect
on.a simple dipole which, as a vertical acrial, is non-
directional, . responding equaily to signals from all
directions ;- the same aerial -used ‘horizontally (o receive
the new transmissions will be bi-directional, with a
broad maximum response in the two dircctions at
right angles to the length of the element, and with two

Horizontal Polarisation

sharp nulls of minimum response in the direction off
the ends of the element. This directivity of a simple
horizontal dipole must be taken into account when
installing them, since the maximum signdl in the hori-
contal plane is no greater than the normal response in
any direction when the aerial is vertical.

The directional response of two-, three- or four-clement
arrays is broadly similur in both planes, but the accep-
tance angle is smaller (i.e., the directivity is more
pronounced) in the plane of the element.  The maximum
forward gain and front-to-back ratio of any aerial are
not affected by the change, but the directions of minimum
response are (as with the single dipole) substantially at
right angles to the main lobe (or maximum signal
direction) and may differ widely from those in the pub-
lished H plane polar diagrams.

A factor of considerable pructical importance in the
crection of three- and four-clement aerials for horizontal
polarisation is the negligible effect of the mast and down-
Yead on the response of the array. The mast can there-
fore be attached to the boom at its centre point or adjacent
to the folded dipole as desired, 1o improve the mechanical
balance of the structure.

Indoor Aecrials

With the exception of inverted T aerials. which may
only be used as V aerials for horizontal polarisation and
will therefore only be suitable in high field strength areas,
all other Acrialite indoor aerials may be used hori-
zontally without loss of response. In particular, the
Model 71 will have an increased ficld of application, since
there will invariably be space in the 1oft for its installation,
and it may also be fitted ** under-the-carpet ” where
conditions permit.

Dublex Aerial

The high forward gain and front-to-back ratio of this
acrial remain unchanged when used for horizontaily
polarised reception. The peiar diagram in the E plane
differs only from that published in being somewhat
sharper in the forward directions (with a reduced accep-
tance angle) ; tht directions of minimum response are
substantially at right angles to the maximum signal
direction. This is particularly valuable in reducing ghost
signals from hills and large reflecting objects which are
most likely to be troublesome in thesc diréctions.

4
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BUILDING THE

A NOVEL PATTERN GENERATOR FOR TESTING
By Edwin N. Bradley

RECEIVERS

tors have been described at once time and another,

g LTHOUGH several tclevision test-paltern gencra-
practically cvery onc has been limited o supplying

. a pattern of bars across the screen, the bars being cither

vertical or horizontal according to the sclection of a
switch position. Some gencrators supply only a “ low-
frequency 7 output—that is, they are designed to connect
dircetly into the .video amplifier of the receiver under
test, giving no modulated carrier to test the R.F. and
1.F. sections of the set.

A comprehensive patltern gencralor should certainly
supply a modulated R.F. signal, for many televisor laults
originate in the early stages of a recciver, whilst it is

. very desirable to have a reliable signal on which lo

align reccivers in out-of-transmission periods. At the
same lime the modulation, and thus the test-pattern
shown on the screen, should, if at all possihle, be more
comprehensive than a sct of bars. Commercial pattern
generators show quite complicated figures, consisting
of various crossing patterns with tone modulation of the

background arcas, but probably the best that can be done

with simple, home-constructed equipment is the setting
up of crossing bars on the screen, with squares of full-
white modulation between them. Such a pattern shows
at a glance whether the spot deflection is lincar, cven a
slight degree  of non-linearity
being shown up very clearly,
whether the spot focus is even
over the- whole screen, and
whether there arc any side or
corner ** shadows.” At the same
time the low- and high-frequency
responses of the receiver as a
whole are tested quite reasonably
well,v since the transition from
full white to deep black should
be well marked in both the
horizantal and vertical planes,
whilst ringing, black-after-white
or similar defects arc clearly
shown on the edges of the
vertical bars.

By turning the tuning control,
the pattern gencrator can supply
an audio test signal, whilst.the
tuning scale can be calibrated to
show a band of coverage for the
vision carrice and a sharp tuning
point for the audio carricr.
Coverage for only the local tele-

Typ‘ica/ patterns for
(b) small and
(¢) large screens

vision channecl is envisaged ; the Fig.
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tuning system could proably be madc to cover all five
channels by employing the method described in the
writer's  © Tclevision  Grid-Dip  Meter 7 (PRACTICAL
TeLLVISION, June, 1952), but this does not seem desirable
in the present instrument.

The test-pattern generator is ideal for home construc-
tion since its various functions are all derived from a
single-valve circuit, a double triode ol the ECC91 (616)
type being used. A simple power pack consisting of a
heater transformer, sclenium rectifier and a resistance
smoothing system supplies the circuit from A.C. mains,
and since there is no direct connection between the
generator and recciver, such a half-wave rectification
system is perfectly satisfactory © the case of the instru-
ment must be connected to the neutral side of the mains,
of course, for safety.

Constructors whose mains supplics are D.C. can also
build the test-pattern generator. In their case it will
only be nccessary (o cmploy a suitable line cord in
place of the heater transformer, the smoothing resistor
being increased by trial to give a main H.T. line voltage
of 150 volts. In the A.C. version ¥ the unit no reservoir
capacitor is employed, the H.T. voltage being suitably low
and space being saved as a result. €7 may be omitted
in a D.C. version of the unit since this feeds a 50 c.p.s

2.—Waveform and iypica'l patterns.
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pulse to the frame oscillator as a synchronising pulse.
The circuit will be found sufficiently stable, however,
lo give little trouble without the sync pulse.

Circuit

The R.F. oscillator is built up round the first or lefi-
hand Iriode section of the valve in Fig. 1. and consists
ef a tuned grid coil, L1, with an anode feedback coil
L2, As is normully found at television frequencies,
the usual proportion of grid turns (approximately one-
third) in the anode circuil are insufficient for regenera-
tion, and it is necessary 10 have at least as many turns
in the anode as’in the grid coil.

The grid circuit is returned to earth through a second
tuned circuit consisting of a long-wave tuning coil with
a relatively high capacitance shunted across it. The
anode circuit of the triode is completed (hrough the
secondary winding of the long-wave coil, oscillation
thus being obtained at a refatively low Irequency deter-
Jnined by the vulue of C2 and C3. This oscitation
deeply modulates the high-frequency carrier due to

L1 and L2 so that the output from this first section of

the triode could he received by a televisor and would
produce a series of vertical bars across the screen. The
number of bars would, of course, depend on the final
frequency of the L3, L4 oscillutory circuit. The line
frequency ol a televisor is 10,125 ¢.p.s., so that an oscilla-
tory frequency in L3, L4 of 101,250 c.p.s. would sct up
a series of 10 bars across the screcn, of which nine
would actuatly be visible, the tenth serving as a sync
and black-out bar.

The second section of the triode is connected into
a low-frequency oscillating circuit built up round a
normal frame blocking oscillator (ransformer, L5. L6.
The transtormer is not allowed to operate normally, but
is connected as shown and shunted by a damping capa-
citor, €6, so that at frequencies of betieen 150 and
about 500 ¢.p.s. the output of the stage us a whole is a
very fair square wave. The final frequency control is
provided by the pre-set potentiometer R4. and a
measuré of synchronisation is applied by C7 which
passes a pulse to the oscillatory circuit at each half-wave
current surge through the rectifier.

“With the frame oscillator out of action, the first
section of the triode would also go out of action, suffi-
cient bias being set up across the cathode resistor R3
to prevent high- and low-frequency oscillations.  With
the frame oscillator working the sccond section of the
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Fig. 1.—Thcoretical circuit of the Tclesquare.
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valve is cut-off at regular intervals when the current
through R3 and the bias across R3 correspondingly
falls. This triggers ofl the first section of the valve, the
hinal output consisting of * blocks ” of line frequency
modulation interrupted by cut-off periods at a frequency
suthciently low to muke
these scrve as frame bars.
The final pattern on the
screen is, therefore, as shown
in Fig. 2.
Small Screens

If the patiern generator is
to be employed with small-
screen  televisors  (namely,
home - constructed electro-
static receivers), i IS recom-
mended that the pattern of
Fig. 2b be set up, consisting
of cight vertical and six hori-
zontal bars.  For this the
oscillators will actually need
to supply ninc verticals, a
frequency of 91,125 c.ps. in
the L3, L4 circuit, and seven
horizontals, a frequency of
350 c.p.s. in the frame oscil-
lator. The extra bars. as
already mentionedy are used
automatically in the televisor
as sync bars and do not
appcar on the screen.

Large Screens
When the generator is to " ]
be used with Iirge-screen The finished
b ! g R | D
' ; o
3, dia. : !
Rg . 3
4 '
M .
g i NS
J : e H i |
Mounting | : 2 hote for i g
U U 3 i
for L3.19 -‘!‘ E 1T ' Mains cable :
A :
! | ¥
«v‘f«‘j’ o 7_~—¥\ ‘*}“ 4 45- i
& 76 8. S1 {78 : 8
nMounting for Rectifer

LIST OF COMPO
L1, L2—Channels 1 and 2, 6 turns 28 S.W.G. Ri1—1
cenam.  Channel 3, 5 turns 28 S.W.G. enam. R2—1
Channcls 4 and 5, 4 torns 28 S.W.G. enam. R3—1
ANl air-cored windings on } in. diamecter former 1
| elosewound, with L2 close heside L1, R4—1
L3, L4—Wearite PAL coil. R5—1,
L5, L6 Frame blocking oscillator transformer. Vi—
C1—50 pF. tuner, Jaekson Bros. type C 8§04 B7G
Air Tune, R
C2—For small screens, 0.0015 1F. mica, 350 v.w. e
For large screens 500 pF. mica, 350 v.w. T1—H
C3--500 pF. max. padder type semi-variable. S1
C4—100 pF. silver-mica, 350 v.w. - Metal
C5, C6—0.01 ,:F mica or tubular, 500 v.w. Rubber|
C7—0.001 nF. mica, 350 v.w. Pointer
C8—8 uF. electrolytic, 350 v.w. Mains
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horizontals.

be maintained so

the

instrament.

televisors the number of bars should be increased o at
least 12 vervcals and 9 horizontals, though for 16 in.
tubes it might be as well to have 16 verticals and 12
1t is recommended that the ratio of 4 : 3
that

intersections of the bars
leuve  practically  squarce
bright-ups.

The original generator
was constructed in a small
metal case which served as a
screen round the oscillator.

In use the casc lid is re-
moved for ventilation and
also for greater oulput. If

desired, a short rod aerial can
be connected to the point A
in Fig. 1 btetween the LI
and L3 tuned circuits; this
will increase the coverage
of the oscillator and the unit
can remain entirely screened.
The layout shown in Fig. 3
is that of the original unit
and as can he seen, it led to
some crowding of the com-
ponents. A quite different
layout could be employed.
for the circuit is not at all
critical so long as normal
television  techniques  arc
followed in the construction.
The valve, in the profotype,
was mounted by swealing
the valvebolder on to a semi-
cylindrical tinplate bracketof

sutiable length, the

Observe that the main tuning capacitor, Cl. must
have both sides insulated from earth so that it cannot
be mounted directly on a metal chassis. In the original
instrument it was found satisfactory to mount this com-
ponent in a rubber grommet, lLirge-diameter washers
on either side of the grommet giving adequate grip
for a firm support. Connect the rotor to the ** earthy ”
side of L1

The connections to L1, L2 and 1o L5, L6 must be
checked by trial. In the case of the blocking oscillator
transformer it i1s gencrally satisfactory to make the
larger winding the grid side of the tapped inductance,
the grid being taken to the start of the coil. The end
of this winding should be taken to the start of the smaller
winding. the junction serving as the H.T. connecting
point, the anode being connected to the end of the
second winding.

Qperatien

The operation of the c¢ircuit as a whole (apart from
the carrier oscillator) can be checked by conncecting
point A to the Y emplifier of un oscilloscope, the *scope
carth being taken to the chassis of the generator. (Ensure
that the oscilloscope may be connected in this way to a
half-wave rectitier circuit before making the connection,
and make sure that the generator case is neutral.) The
pattern obtained for a low-sweep speed should be that
shown in Fig. 2a. If the blocks of line oscillation seem
to be low in amplitude try the effect of reducing R3
slightly, to, say. 820 or 680 ohms ; the reduction must
not bhe so great as to stop cut-oft of the line oscillations
at the correct periods. Variations in R3 skould not
be required, but if a 6J6 is employed in the generator
it may need shightly modified working conditions tfrom
those obtfaining in the prototype, this valve being a
little subject to broad tolerances.

alf—— e = 2% = other end of this The generator is best set up by waltching the pattern
=== . brachet being on atelevisor known to be working correctly, the pre-set
: } sweated to the tin- controls C3 and R4 being adjusied to give the required
b/ e > plate wall of the numbers of vertical and horizontal bars. The tuning
| e =t case. This placed control, Cl, can be calibrated against a good signal
f p the valveholder pins  generator. the televisor being employed uas an indicator,
) ! M‘;g;’i”? ng/e,s close to the tuned or it may be set with reasonable accuracy against the
?f”gé?g.f’.’;/’_/? : ’ circuits, permitting televisor itself. the tuning arc being marked out as that
i ' short wiring, with- swing of CI which will produce a patiern on the screen
H_/,—;i Gl 13 G By e g out the use of a and the audio ll]|1i|1g ppinl hcing marked with the
I T TP T S TP | sub-chassis to sup- generator sct to give maximum audio volume.
4! P 4! + | hs port the vailve. (Continned on page 428.)
) 4
. ’4 ) - Supported by stout wiring
14 cka ventilation holes
ding Cetuils. u Le L Y
ﬁ]"”;!mm |r__ el LS, L6
NENTS ] = I Vorenoier e
L0680 ohms, } watt. S =y 2 B ws'© Jf’”"
,600 ohms, ! watt. («f_m Hj[ 4 c3 (b Soldered
)0 ohms, 1 watt, \

meg. pre-set potentiomcter.
Y( ohms. 1 watt,

‘allaré ECC91 (American 6J6).
E‘wholder. <
enTerCel 250 v. 30 mA.

zater transformer, 6.3v. 1 A, output.

P. mains on-off switch.
sase and scrap metal for
£rommets.

knob for tuning.

lead, wire, slecving, nuts, bolts, etc. ete.

valve mounting.

cr
mounteg e
in 5 /
grommet ICZ K
o 7/ Typical
e i tuning scale
S/ Gy c8
K L j
y
~to)” o

Mains lead
Fig. 3.— Wiring details, and the tuning comtrol.
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NO SOUND

SOME HINTS FOR THE HOME CONSTRUCTOR—By B. L. Morley

AVING complcled a new television set, the
H constructor usually makes sure that the time-
base is functioning correctly and that the raster
docs all that it is supposed to do. The next step is to
crect an aerial and align the vision and sound receivers.
Somictimes he is rather lucky and obtains the signals
quite casily ; more often only sound or only vision can
be tuned ; quite frequently—alas, all too often—ncither
vision nor sound can be tunced and the constructor
comes up against a blank wall.

it is at this point where many go wrong; trimmers
arc twiddled, slugs screwed in and out and still—
nothing. As onc despairing reader said in his lelter
to our Query Dept., ©*. .. the only picturc I'vc scen on
the screen is the reflection of my own worried
counlenance ! ”

Now. an obstacle of this naturc is not ncarly so
formidable as it may appear at first sight : it is mercly a
qucstion of knowing what procedure to follow, and it is
hoped that the information given in this article will
enable the constructor to take the thing in his stride.

First, it is assumed that the raster has bcen obtained
and behaves normally. 1f so, then tackle the vision
receiver before the sound.  This last statement may come
as a surprise to some readers, and the general method
is to try to get the sound first ; the reason why the writcr
advocates vision first is that it is radiated at a stronger
power than the sound and occupics a much broader
bandwidth, thus making it far casicr to tune in.

Checking the Video Stage .

The next step is to check that the input circuit to the
CRT is working corrcctly. An casy mcthod of doing
this is to inject into the input of the video valve an
audio signal ; this can bc obtained from the normal
broadcast receiver tuned to any station radialing any
programme. Take a pair, of leads from the ** Extn.
L/S " sockets to the video valve, inserting a pair of
condensers in series with the leads. The condcnscrs
can be of any value from 0.1-2 uF. (preferably the latter
figure). Fig. 1 shows the scheme. If the extn. L/S
output is designed for a low-impedance L/S, then
an ordinary L/S (ransformer can be inscried, as shown
in Fig. ib.

Do-not have the volume control too high.

If the video valve and circuit to the CRT is working,
-then a pattern will modulate the raster (do not have the
brilliance turned up too far). 1f no pattern appears,
then a fault cxists between this point and the tube, so
the process should be repeated on the output side of the
video valvt. The result here will indicate whether the
video valve or the connccting circuit to the CRT is
at fault, no pattern meaning that a disconncction exists
between here and the tube.

If a pattern is reccived at the input to the videco valve,
then nmo vision means trouble in the vision recciver
itself and a systematic check must be made.

Checking Vision Receiver

The most important point to consider at this slage
is that a good-acrial must be used. Quite often the
constructor, anxious to get a picture, slings up a make-
shift aerial or even trails a bit of wire round the room.

This method is inviting trouble and malcrially increases
the odds against success,

Always use a good aerial of the type normally in use
in your district and erect it as high as possible. 1 you
arc pionccring in the outer fringe arca, then use at the
very minimum a four clement array comprising two
dircctors, dipole and reflicctor, and use a pre-amp. at the
televisor end

A quick check can be made to verify that the vision
receiver is working by tapping a short-circuit across the
acrial socket. 1If the brilliance is advanced so that the
rasler is visible the tapping should causc the rasier to
“jump.” 1If the raster docs not respond, then the vision
receiver is faulty and if no ctick is heard on the loud-
speaker with the samec aclion, the most probable point
of the fault is in the stages common to both sound and
vision, and this part of thc televisor should be checked.

The volume and conlrast controls should bc at
maximum when this test is made.

Where glass-based valves arc used such as the EFS0
and the modern TV miniatures, it is wisc to check the
valve base as, although the valve may appear scated
correctly, the pins may not be making good contact.

Ex-Government valves which have been in store
should have the pins cleaned with emery paper ; they
arc a potent source of trouble.

If the constructor is the lucky posscssor of a signal
gencerator, then the job is greatly simplificd, as the signal
from this can be used' to check cach stage. 1f a gencrator
is to hand, then the instructions given in the succeeding
paragraphs can be followed, but instead of tapping about
with a screwdriver the output of the generator can be
used.

Returning to our aerial socket test, no response may be
duc to insufficicnt amplification and the point can be
checked by inscrting a pair of carphones (high resistance)
in the anode circuit of the vidco valve. Alternatively.
the output of the video valve can be connceted to the
pick-up sockets of a broadcast recciver. Fig. 2 shows
the method.

1t should be possible to hear the short circuit tapped
across the acrial. If nothing can be heard, try tapping
the grids of the R.F. valves with the blade of a screw-
driver, starting with the last R.F. valve ncarest the
detector and working back to the aerial ; a click should
be received from cach stage, becoming progressively
louder as morc stages are included. No click at any

L Video
ey valve,
res/stance

winaing

\

1
EatlS %

High resist. i
winding

(5)
Low impedance
extension LS.

= (a
High impedancz
extension LS,

.. Fig. 1.—Checking the input to the vidco stage.
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point indicates a. fault between that point and the last
one {rom which a click was received.

If a superhet is being used, then a few yards ol wire
can be tapped on the anode of the mixer valve. Various
stations should be heard which are fransmitting at the
intermediate trequency ; iff nothing is heard, tap the
wire on the unode of the last I.F. valve and work back
to the mixer in this fashion. 17 no signal is received at
any stage then that is the faulty stage.

Should response be obtained from the anode of the
mixcer then the tault lies between this point and the
aerial.  The oscillator should be checked to verify that
it is oscillating ; this can be done by inserting a milliam-
meter in the dnodL circuit of the oscillator and then short-
circuiting the oscillator coil. The current should change
when the coil is short-circuited if the oscillator is func-
tioning correctly : no change in the reading indicates
the oscillator is not working.

If the oscillator is functioning correctly, and the

A
! HT+ 43 HT +
‘Phones 2 L
® —

y 4 PU
. video N vigeo Sockets
velve el LA
— i
HT—~ HT—~

(3) (8)

Fig. 2.—Checking the output from the video stage.

mixer stage is in order, then the procedure given for
the R.F. stages should be followed.

When the Signal is Weak

If a faint click is heard when the aerial socket is
tapped, then reconnect the aerial and listen for the
vision signal ; it sounds like a mixture of motor-boating
and 50-cycle mains hum. The coils should be trimmed
to bring the signal up as loud as possible ; quite a large
volume of signal is needed o operate the tube, and it is
possible for the vision signul to be present at the beginn-
ing, yet 1o be too weak 1o affect the screen ol the tube.

The rejector cotls should receive attention, as if they

arc tuned to the vision channel scrious attenuation of

the video signal will take place. They should be adjusted
for minimum sound, and though it will not always be
possible to eliminate it completely. yet it can be reduced
to a volume so low that it_does not affect the tube.

In some cases it may be found that the rejector coils
do not peuk to the sound, while seriously uttenuating
the vision : in this case connect a 10pF condenser across
the two ¢nds of the coil and retune.

Supposing it is possible to get the click eflect from
the acrial but still no sound or vision? The trouble
then will be either a tault in the aerial system, or the
tuning coils arc not covering the correct band.  The
aertal can be checked, paying particular attention to the
connections both at the werial end and at the plug-and-
socket end.

Tuning Coils

1T the aerial is satisfactory then the only reason for no
response s in the tuning circuits. (It has been assumed,
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of course, that all the wiring has been thoroughly
checked.)

With home-constructed televisors the original wiring
of the prototype may not be duphcated exactly, and
it is possible for the tuning range of the coils to be
affected.  Usually the coils are designed 1o allow a
certain amount of tolerance. It the coils are wound 1o
specification and with the spacing given, then the (oler-
ance allowed in the design will cover Stray capacirances.
When a circuit has been adapted then it is possible that
the tuning range of the coils has been changed.

The range may be above or below that of the specitied
frequency.

The easiest way to check this point is to connect a
10pF condenser in parallel with each coil ; 1if a coil
has a primary and sccondary and onc or the other is
only one or two turns. then the 10pF condenser should
be connected across the winding with the larger number
of turns. The circuit can then be retuned and a search
made.for the signal.

If this fails then reverse the procedure by (rying a
lower wavelength. If iron-dust cores are used then they
can be substituted by brass ones, but it brass cores are
not available then take one turn off cach coil (except
those small windings mentioned above).

Once the vision signal has been obtained it may be
found that it is not possible 10 peak cach tuning coil.
This has probably been deliberately contrived in the
design so as to obtain a broad bandwidih.

Where the signal is weak some advantage may be
gained by peaking the coils, though the bandwidth
will be reduced.

The coils can be peuked by closing up the space
between turns on those coils which do not peak when
the core is right in, and widenmng the spuce between
turns of those coils which do not peak when the core
is screwed right out.  An alternative method is to add
one turn to the coils in the first case and to take off one
turn from those in the second case.

The Sound Receiver

The sound receiver can be dealt with on similar lines
employing the tapping technique. Start by applying the
short circuit to the aerial, and if no click is heard in the
loudspeaker (volume and sensitivity controls at maximum),
then the audio stages should be checked by injecting
sound from a broadcast receiver into the input of the
first wudio stage. The method given in Fig. 1 can be
employed.

Each audio stage can be tested and proved in this
way ; if any of the audio stages fails to give a response
then a fault is indicated and the stage must be inspected.

The methods of listening for the click applied to
the R.F. stages in the vision receiver can be upplied to

A B

— A= -

| common f_ScIi/tnd 554.270(; Sound
s RE RE Det.

| /st 2nd I 3/‘d—T [ Vid J
video Video video (—f ' :‘

| RF | RE | RF |ad

i S— I re——]

Fig. 3. —Typical block diagram of a miodern television
superhet set.
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the sound recciver. If all is satisfactory proceed to the
next stage.

Where trimmers arc used for tuning, the iron cores
of the coils should be screwed level with the tops ot
the formers and cach trimmer set at maximum. Each
trimmer should then be turncd {in. towards minimum
position. The volume and sensitivity controls' should
be set at maximum, and the process repcated until all
trimmers are at minimum position

1f the first R.F. stage is common to vision and sound,
then scarch should be made for the sound without
touching this stage once the vision has been obtained.

Should it be found that the wholc range of the trimmers
can be run from maximum to minimum without picking
up the sound. then the cores should be unscrewed to
minimum position or taken right out, trimmers sct at
maximum, and the process repeated.

As soon as any trimmer rcveals the sound signal work
should stop on that trimmer, and those preceding it
. tuned to the sound and those following it tuned to the
sound to obtain maximum volume,

Even this method might fail to pick up the sound, and
if this is the case the coils in the common R.F. stage
must be tackied.

The process of tuning the trimmers from maximum to
minimum is repeated, but this timc the cores of the
common R.F. stage arec given half a turn towards
maximum cvery timec a complete sct of trimmers is
turned }in. '

A note should be made of the number of half turns
given each coil so that they can be rcturned to their
original posmon to pick up the vision signal again if
necessary.

It is quitc possible for the vision signal to be heard
before receiving the sound. In this case tune cach stage
for maximum volume of thc vision signal, and then
move cach trimmer slightly. towards maximum capacity.
Very quickly a point will be reached when the vision
signal will disappéar and this is the threshold point of
the sound signal ; the trimmers should now be operated
most carcfully to tunc in the sound.

If the sound receiver is not fitted with trimmers then
the coils will be tuned directly. Screw the cores in until
they arc at maximum position, and then unscrew each
onc half a turn at a time. This is equivalcnl o decreasing
the trimmer Jin.

Fig. 3 should make the tuning process quite clear.
The televisor demonstrated has a common R.F. stage
and 2 R.F. stages (A and B) on the sound sidc.

Coils will be found in A, B and C (detector stage).
Here is the procedure :

(1) Set volume and sensitivity controls to maximum.

(2) Set all cores level with the tops of their formers.

(3) Set all trimmers to maximum capacity.

(4) Unscrew trimmer C in.

(5 . " B ,
(6 » o A,

)] 2 o C a further }in.
(8) - . B,, " "
9 o A " "

and so on until tlu signal is found.

The Superhet

With the superhet the job is much more simple. A
wire tapped on to the anode of the mixer should causc
short-wave stations at sound 1.F. to be heard on the loud-
speaker. (This should be done after the check of the
R.F. stages has been made as indicated previously.)
If nothing is heard then the anode of the last 1.F. valve
should be ldpped and if nothing is heard hege then the
detector stage is faulty.
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Should the sound be heard at this point then the wire
should be moved, back to the next 1.F. valve and so'on
until the faulty stage is located,

I the test from the mixer is satisfactory. and the
oscillator valve has been checked to verity that it s
oscillating. then the R.F. stages should be checked by
the * click ” method. If responsc is obtained, then the
oscillator frequency should be varied with the acrial
connected until the sound is picked up.

If it is not possiblc to find the optimum position of
the oscillator where sound and vision arc reccived
together, then the sound 1.F's must be adjusted

As an cxample, assumc that the vision is received
with the oscillator in a certain position, but one complete
revolution of the trimmer towards maximum is found
necessary (o pick up the sound, then the sound can be
retuned by making the 1.F's follow the oscillator.

Pcak the sound, and then reduce the oscillator trimming
towards the vision point until the sound can only just
be heard ; now retunc the LLF's until maximum sound
is reduced again. Reduce the oscillator again, tuning
it towards the vision channel until the sound almost
disappears, and then once dl,ain retune the 1.F's.
By rcpeating this process the vision and sound can bc
brought togcther quite casily.

All final adjustments of the vision should be made
on Test Card C, and when dealing with superhets it
should be remembered that it is not the position of the
oscillator which gives maximum, vision signal’ which is
the correct position. Due to the difficulties of trans-
mission of single sidcbands a ** tift ™" is deliberatcly given’
at the carrier frequency ; in other words, more power is
radiated at carrier frequency than at the other frequencies.
In order to get the correct passband in the receiver this
increase must be counteracted by setting the carrier
6 db down on the vision carrier. This can be done quitc
casily by noting the position of the oscillator which

‘gives maximum signal and then tuning the oscillator

towards the sound channel until the brightness of the
picture is reduced by half.

Test Card C should be used for final alignment of
straight and superhet receivers for the best results.

P - W s
TELEVISION EQUIPMENT FOR ITALY
A CO-ORDINATED group of orders for British

cquipment amounting to £300.000, when com-
pleted will give Italy a pcrmdncnl television network
on a national scale.

The orders, from Marconi's Wireless Telegraph Co.,
Ltd., through their Italian company, are for studios at
Rome and Milan, medium-power transmitters at Rome
and Pisa, and outside broadcasting units at Romec.

This is belicved to be the largest export commitment
of its kind from any British firm, and is designed to
cxpand the existing experimental stations of the official
Italian broadcasting corporation, Radio Audizione
Ttatiana (R.A.L.), into a full-scale network.

The main transmitter will be at Rome, with a satclite
at Pisa. Fach will have a 7}-kilowatt vision ¢174-216
Mc/s) and a 2}-kilowatt sound transmitter.

Large studios now being constructed, two at Rome
and onec at Milan—the political and industrial centres
respectively—will be completely equipped cach with four
Marconi image Orthicon cameras, a zoom lcns attach-
ment for onc camera, and full switching and mixing
controls. R.A.l. have deeided to adopt the B.B.C.
studio plan with scparate rooms for producer and
technical control.

The whole system will operate on a 625-line standard.
50 cycles.
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lin.. 1llin. 1liin. 16-; llin., 'g. I a9's : 174, 9 . BRIMISTORS, — CZ1, 3/6.{3178: 250 m.a 5 Hv. 19:6 :

6
179 1iin.. 199 . §CDsG. 106 NGT]. 56 CZ2 26: CZ3. 16. Surplus 150 m.a. 5H. 78,
-~ 8L§: lin. Sauare. HIooH gf 1651'5- 8, 9ZIG. ALADDIN FORMERS —iin. | B e o de s
- . 3Va, s i 5 § o4
NOLD MSPen ) 16 6AMS, 96 ¢ 7.7 Fin.. 104 with Cores. | otims, 10

8- . 6USG. 8- : ECL80. TRIMMERS.—50 pF., VIEWMASTER \WH PARTS.

126 : 787 10- : K163 9'6 : 100 pf.. 150 pF.. 1/- . 250 pl:‘ —Width Control. 10 - Boost
lLH_4. 6- . EBJAL_ 36 : 6}}86_ 17 50pF. . 2-; 7150pF..23 ; Cnokg. 59 : Frame 'Trar‘)s..
S5z 58 volri 76 sgws  TVin 20 pF. 13. Focus Magneis, 238 ;. Vicion
106 20.000 in '='Ln(k and all | COITN.—A)l Wearite "P' Coils Chassis. 18 8" Sound and
BVA tvpes at list price. stocked, 3- each. All Wey- "é‘\’ 18% 0 B‘v’g‘}’het, 8-
(New CQ moqth Colls stocked : “H. canning Coils.
it S B e O 4'9 - CT2W2, 106 CHASSIS.—Four sides folded

3 Linecord. o1 (amuil), 86 ;200 240v pair : CSSWG 12/6. :‘v\lg; mz:«)ngl:m Bl;(acl»;?ts 4;3;.
2. 6 EN S b : . [} n.. 5
ft.. 8d. per (t. ADC%LQ’OP‘;',‘{L‘,T to Muitl-tap Secondary. 2v. to MULTICORE SOLDER.—60 ' gin x6in. 73 : 10in. x Tin.. 83"

Bit lroms. 200-230v.. 230-930v., %0v. at 2a. 24/ . 63v. at 3a. 40 Cored Solder. 6. and 5- ) 12in. x 8in. 9/3. All prices
25/8. 12.6. cartons. include postage on chassts.
ar - < T 1 444, WANDSWORTH ROAD. CLAPHAM,
“A‘I'l" sl‘llt‘ lq l\‘.”‘ ". LONDON. S.W.3§. Telephone MACaulay 4155,
Our No. 11 Cuataldgue. price 6d.. Post Free. Postage : 77. 77A. 168, 169 Buses. S.R. Station : Wandsworth
L Over £2 tree, below 10/~ 6d.: &1, 9d.; £2, 1/-. Road. Open il 6.30 pm., 2 o'clock Wednesday.

' The new ARMSTRONG

Television Chassis Model T.V.I5

incorporating & 12in. C.R.T., is now avatlable for distribution

RIGHT FIRST TIME

Trial and error is a costly and often dis-
appointing business. For too long the radio
amateur has had such methods forced upon
him by the high cost of test instruments.
The RADIO MAIL RES/CAP. BRIDGE has
changed all that. For 31/6 he now has at
his command an instrument to check each

component before use, and ensure 1009
results.

THE PRICE OF 31/6 COVERS THE COMPLETE
KITFORTHIS SELF-CONTAINEDINSTRUMENT

L “"  PRICE ® 5 Megohms—50,000 ohms 50 mfd.—.2 mfd,
s e 53 Guineas i 100,000 ochms-—1,000 ohms | mfd.—.0l mid.
TAX PAID 1,000 ohms—10 ohms .0} mfd.~—.0005 mfd.
. _ NO CALIBRATING
The panel bears six separate scales, one for each range,
Also available in a beautifully veneered two-toned walnut ready calibrated in ohms and mfd’s. for direct reading.
CONSOLE CABINET. 63 GUINEAS Tax Paid Each range is fully variable, covering all intermediate
* X * values.
Installed free. | New components, specially selected for accuracy.
Comprehensive Maintenance Service available. Instructions and diagrams for_easy assembly.

Please send for Radiogram ond T.V. list, post free. Prompe delivery. Cshilvithosde oo D:

ARMSTRONG WIRELESS & TELEWISION C0., LTD., | § RADIO MAIL, * [ALEicH sTReET,
WARLTERS ROAD, HOLLOWAY, LONDON, N.7. Stamp) withl alll lenquinies, [please.
Telephone—NORth 3213. P ; quiries, pieas
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AT H E N R Y , S!IIIIIIII||IIIIIIIII|III|lliIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIHIII'

INDICATOR UNIT TYPE 182A, This unit contains VCRSI7T TYFE 45 Me's STRIP.  Size 15in. x 8in. x 2in. Complete with 45

Cathode Ray 6in. Tube, complete ‘with Mu-metal screen, 3 EF50.

4°SP6l and 1 5U4G valves, 9 wire-wound volume controls and MC S Pve Strip. 12 valves. 10 EF50. EB34and EASD. volume controls
quantity of Resistors and Condensers. Suitable either for basis and hosts of Resistors and Condenser. Sound and vision can be

of Television (full picture guaranteed) or Oscilloscope. Offered

BRAND NEW (less relay) in original packing case at 79.8d. Plus incorporated on this chassis with minimum space. New con-

76 carr. " W.W." Circuit supplied Free. dition. Modification data supplied. Price £5, carriage paid.
%Gang 0005 Condenqers degec 5/, lth - o ELECTROLYTIC CONDENSLIRS
" 5 w rimmers, @/ , Midget Type metal tubular
20 i .OO(b " " with 4-way Push-Button, 8'6. wire ends with slecves. Small standard metal cased.
8 mfd. 150v. wksg. ... g,
. 16 mfd. 150v. wke. ...
WEARITE MAINS TRANS. Input 10250v. output. 325-0-35, 2 S FLIGh S W;‘;é
6, U0 BB il 8 W BE i (AT, [RHw b 16 X 16 mfd. 450 v. wkg. .. 5/ B.L. 8 mfd. 500 vaBlock '~ 2/
PLESSEY MIDGET TYPE, 200/250 output. 230-0-230 50 ma, 6 v., 25 mfd.-x 25 v. wke ., 5\) mid. x 12 v., 12 mfd. 50 v. wks., 1’6 -
2.6 amp., 126, P.P. 1.-. 50 mifd. 50 v. wkg

LS, Wearite 501 and 502, 465 kc's, 10'- pair. P.P. 1/-,
. Plessey 465 kc/s Permnabxlxty 86 pair, P. P. 1/-.

-

CATHODE RAY TUBES :

nggL’ G(ixaranreedd rullll p}cture. 40'-, carr. 5/-

o o) R517. Guaranteed full picture, 40’-, earr. g

Ten EF50 Br; d‘g:‘:-&gn\ \iL VALVE OFFER 55 Set 3BPL. S‘ulglatzle ror"svcopes and Tel.. 25'-, carr. &/-

GRBG, 6KTG, 6QTC, 574G, 6V6G (or KT81 ™ 1 1 azg. | MUMBTAL SCREBN for VOROT or 517. 12'6d.

1R5, 185, 1T4. 184 or (354 or 3V4) .. . 328 .

TP25. HL23/DD. VP23, PEN25 (or QP . . 276 . etk e v

6K8G. 6K7G, 6QTG, BASG, 2575 or 2526G . 326 .. ~ PO SPEAKERS (Ine. Tax)

12K8GT. 12K7GT, 12Q7GT, 35Z4GT, 356L6GT or 50L5GT 42'6 .. I'lessay 24in. with Tra 15 - Rola 10in. with Trans. 30/~

12SA7GT. 12SK7GT, 125Q7GT. 35Z4GT. 35L6GT or Celestian 5in. with Trans. 16 - Goodman’s 10in. with Trans.
50L6GT .. 26 . Rola 5in. less Trans. .. 126 . 30/-

Complete set of specified valves ‘for “P.W." Personal Rec. Plessev 5in. lgss Trans. ... 126 Electrona 10in. with Trans.

5 6AMS. 2 6AKS, 1 6J6, 1 6J4, 1 EA50, and 3BP1 C R. Tube with DPlessey 63 LT 15 - 25/-

base, £5/12'8. Po:cave and Packing 1'- extra.

SEND POSTACE FOR NEW 1853 COMPREHENSIVE 28 PAGE CATALOGUE.
Open Mon.-Fri., 9—5.30. Sat.. 6 p.m. Thurs. 1 p.m.

5, HARROW ROAD, PADDINGTON, LONDON, W.2. TEL.: PADDINGTON 1008/9, 0401,

THIS VALUABLE
BOOK

which details the wide range of Engineer-
ing and Commercial courses of modern
training offered by E.M.L Institutes —
the only Postal College which is part of a world-wide Industrial Organisation.

Courses include training for :

City and Guilds Grouped Ceriificates in Telecommunications; A.M.
Brit. 1.R.E. Examination, Radio Amateur’s Licence, Radio & Television
Servicing Certificates, General Radio and Television Courses, Radar,
Sound Recording, etc. Also Courses in all other branches of Engineering.

Please send. without obligation., the FREE book.

EM I | N S T | T U T E S\:.:sm:of?:fr;"::ﬂt:'f; ° E.M.L Institutes, Dept. |38KW

43 Grove Park Road, Chiswick, London 4
the following courses:

associated with Dir s At Al ae s h |

|Carpentry, Chemistry, @ Name
marconiphoNE | NV, Frceserspn Sommer | e
clal Art, Radio and ess -
c 0 l' U M B I A & (His Master's Voice) |Electronics. etc.

NEW/  -vostvow———————- |

_ ak
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More About Transistors

SOME FURTHER DETAILS AND THE RESULTS OF EXPERIMENTAL WORK IN THE USA

MURTHER 10 our Editorial note in the last issue,

F the followiny detatls have been obtained from the

U.S.A. Demosstrations were recently given (o

the trade, and appraising the present status of transistor

development. Dr. E. W. Engstrom. Vice President in
Charge of RCA Laboratories Division, said :

* These demonstratians highlight the fact that tran-
sistors are 10-day no lorger entirely a research concern.
They are. in (he fields of radio and television. an immedi-
ate problem for advarced development by industry
engincers who can learms how to put them to work in
evolving more versatile, smaller, sturdicr, and eventually
Jower cost equipment Tor industry and the public.

“ We can report that transistors, after a brief four
years in the laboratory, can be made to do many of the
clectronic jobs that vaslves could do only afier the first
twenty years of their existence,” Dr. Engsirom con-
tinued. ' Because tranvistors, many of which are no
larger than a pea, have certain properties that differ

from valves, we find therc arc some tasks they perform
more etfectively than valves. Also of course, there are
now and always will be applications. where only valves
will perform.

“ We haven't vet worked out mass production tech-
nigues for transistors, he g¢ontinued. * Although
germanium iisell is available. it requires careful pro-
cessing to get it in the form that gives transistors their
remarkable characteristics.  Thus, the cost of even those
few types oOf transistors that are available in limited
quantities is still high.

“ Even so. a demonstration such as this would have
been impossible a year ago, even a few months ago.”
he continued. ** We are just at the outset of trying a
new varietv of transislor lypes in-operating circuiis.  As
other new 1vpes of transistors come from the laboratory,
providing greater power. operating at higher frequencies.
and functioning with greater vehabilitv, we will try
them out as we have experimented with the types you
see here.”

Dr. Engstrom said that RCA does not expect the
transistor 1o supplant the valve " any more than radio
replaced the gramophone. In fact, the market for
valves may cven incresse under the full impact of com-
mercial transistors.

= This is because the transistor will allow the develop-
ment of e¢lectronic devices now undreamed of.” he said.
* Many of these devices will still require the work of
valves and in quantities that will continue Lo tax tle
manutacturing capacity of the valve industry. Thus,
as transistors begin to replace certain valves in present
clectronic equipment, the displaced valves will find new
jobs in new devices made possible by the development
of the transistor.’

Dr. Engsirom said that the experimental equipment
demonstrated represented exploratory employment of
transistors in may phases of electronics and that the
items were laboratory models in a

resecarch stage. Neither the transistors
nor their applications are yel in com-
mercial form, he pointed out.

Two Types

At the present time, there are two
kinds of transistors of mujor interest,
the point-contact type and the junction
tvpe. The point-contact transistor was
developed first. While it has performed
at higher frequencies. the junction tran-
sistor promises to be more important
than the point-contact type in many
applications. Also. the junction types
have lower noise, higher power gain.
greater efficiency, and higher power-
handling capabilities.

The art of crystal growing is rapidly
progressing and the uniformity of
germanium has progressed to the point
where various transistor characteristics

uch as current amplification. power

e = .

sain, feedback resistance, and input

Dr. Engstrom of the R.C.A. with sumples of the transistors made from «nd output resistance have been con-

germanium crystals,

trolled to close hmits.
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At present, the characteristics of high gain. low noise,
greater stability, higher cfficiency and higher power
capabilities indicate that the junction transistor will be .
widely used in audio and radio amplifiers. Another
feature of the junction transistor is its ability to operatc
with power inputs around a millionth of a watt.

The point-contact transistor may be applied to very-
high-frequency circuits wherever noise is not a limiting
factor. Another feature of the point-

contact transistor is the negative
resistance  properties  which  are
especiaily useful in  counter and
similar circuits and in oscillators.

Negative resistance means that an
increase in voltage decreases rather
than increases the current.

Estimates of the time¢ when tran-
sistors will be available in quantity
for production of saleable products
must be somewhat speculative.

The problem of providing adequate
supplies of processed germanium with
proper characteristics at reasonable
cost remains to be worked out. Also
quantity manufacturing processcs,
machinery and other facilitics arc vet
to be developed.

Portable Television Receiver

Among the experimental equipment
shown was a porlable, battery-
operated television receiver, valveless
except for the picture tube. This
item represents a pioneering attempt
to build a completely portable tele-
vision set using transistors in the
place of all valves except for the
picture tube. The purposc was to try transistors'in all
TV recciver circuits so as to uncover the problems and
make an initial effort towards their solution.

The preliminary result is a single-channel receiver,
with a five-inch screen, in a case no larger than that of a
portable typewriter case (12in. by 13in. by 7in). In
recent tests, the 27-pound battery-operated receiver
produced a satisfactory picture when operated off its
sclf-contained loop acrial five miles from the Channel 4
transmitter on the Empire State Building. With a small
“ rabbit-ear ”’ aerial a similar picturc was obtaincd
fifteen miles from the transmitter.

The experimental receiver has 37 developmental and
experimental transistors, both junction and point-
contact. Its total power consumpltion is 14 watts, less
than one-tenth that of a standard table-model set.

Transistor applications in industrial television equipment.—
Study of partial introduction of transistors into the
control (monitor) unit of industrial television equipnient
was initiated to find ways of reducing weight, size,
power consumption and circuit complexity in this type
-of semi-portable, closed-circuit television cquipment,
With eight RCA developmental point-contact transistors
used in the synchronizing generator circuit to do the
job of three double triodes and four transformers, the
initial result is a three-fold reduction of the size of this
component and a ten-fold reduction in its power con-
sumption. The performance is rouzhly comparable to
that of all-vaive equipment. Further work is in progress
on the problem of protecting the transistors from being
overheated by the valves.

Transistor application in RCA ** Walkie-Lookie.”—
Since ** Walkie-Lookic ” TV eguipment must be com-

A Portable

pletely portable (at- present the back-pack unit weighs
50 pounds), weight, size and power draih on the
sclf-contained batteries arc extremely important con-
siderations. Initial employment of 17 developmental

point-contact transistors in four circuits reduces power
consumption of the back-pack unit by more than one-
third, promising reductions in battery sizc and weight. By
transistorizing more than half of the valves in the unit.

Battery-operated Television recciver without valves.

it should be possible to cut total power consumption and
over-all volume by at least 50 per cent. .
Transistor applications in a standard TV receiver.—
In this item, developmental transistors were tried only
in those circuits of a standard TV recciver where
transistors, at their present stage, appecared most feasible.

A RANGE OF RADAR TUBES

THE rapid growth of radar during recent years has
produced a demand for cathode-ray tubes having
characteristics which differ in certain respects from those
required for television picture tubes. In order to make
usc of the detailed information obtainable from modern
radar systems they should, for example, provide the
extremely high resolution so necessary in this class of
equipment. They should also provide a picture of high
brilliance and contrast, and, in addition, operate reliably
under the continuous and arduous conditions of service
encountered in many 'navigational radar applications.

A range of flat-faced radar display tubes, recently
introduced by the Communications and Industrial
Valve Department of Mullard, Ltd., have bcen specifi-
cally designed to meect thesc requirements. These tubes
give pictures ef very high definition and contrast. They
arc also notable for their low deflection defocusing, low
astigmatism and long persisténce.

All the tubes employ magnetic focusing and the screens
are metal-backed magnesium fluoride giving an easily
visible orangc aflerglow. The heater voltage is 6.3
volts and current consumption 0.3 A.

The range includes a Sin. tube MF13-1. a 12in. tube
MF31-55, and a 16in. tubc MF41-15.
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TECHNIGAL

Radio Industry

For all vour technical books and periodicals
you need go no further than the nearest shop or
vookstall of W.H.S. Whilst it is not practicable to
maintain a big stock of such books at every branch—the
Daily Supply Service trom Head Oftice will quickly
deliver the books you want to your local branch. We will
gladly supply lists of the standard works on any subject
and welcome inquiries from students and librarians.

% Our Postel Service can send technicol

books and periodicals to ony cddress at
Home or Overseos.

W. H. Smith & Son

TECHNICAL BOOK SERVICE
HEAD OFFICE: STRAND HOUSE, LONDON, W.C2

The NERA SPOT WOBBLER

will
improve
your T.V.
picture
PRICE £3

COMPLETE

o
‘,,

Kit of parts ’

22/6d. less ]@

valve.

The latest technical improvement, the
*lininess 7
existing receivers with this neat unit. The wobbler coils
¢clip over the neck of the tube between the deflector coilks
and focus magnet. A minimum space of jin. is required
between these componenis. The low power needs can be

obtuined in most cases from the existing supplics.

NERA

eliminating
of television pictures, can be easily fitted to

R.F.,EH.T,
UNIT

Trode Enquiries invited
AREN (RADIO & TELEVISION) LTD.
HIGH ST., GUILDFORD

Manufacturers of

SEOT
WOBBLER
Full details from :

the NERA R:unge of Proieclion Receivers.
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D. COHEN

RADIO & TELEVISION COMIPPONENTS

SMOOTHING CHOKILL 250 mA. 50 ohws. 6/6.
PP oandg P

FaLCOILS, \\ouncl in Alumininm Can, ~ize 2§ N §, with former
and iron dust core, } -0

Five Henry

lllf\\ll‘ OSCIL ~\1()Il TRANSFORMER, 4,6. P. & P, 9.
NEWOLDER with screening can, .
TRANSFORMER . —Pri. 280-250 v, Sec. 2 v. 24

amp.. 5 -, Pri 2:)0 250 v. Sec. & v. 1! amp.. 8/-. P. & P., 1/-. Primary
230-250 v. 400 6Vv.2amp. 76 P. & P., 1,-

\\!00!"1\0 ( HOKE. 150 mA. 2 Henry, 3/6. P & P

PN, FOC UNIF.—Any 8in. or 12in. Tute, exceot I‘v"azda 12,
State Tube, 1 €. with tront adjustinent. 15, For 12in, Mazda,
15/~ Similar to above, with front adjusiment, 17.6. P. & P, 1/6

each.

M \l\§ IR ANSE Olt\ll 13

1°rim: 200-250 v. & P. on each, 1/6 extra

200-0- "‘30 80 mA., 6v. dmp, Av.2amp, seml-: ghrt;)udt :d, drop-through,

}.50—0 250, 60 mA., 6 v. 3 amp. vpright mountirg. 12.6.
250-0-250, 80 MA.. 6 v. 4 amp, upright mounting, 14.-
300-0-300, 100 mA. 6v. 3 amp., 5 v. 2 amp., 25 -
0-0-350, 70 ma .. & v. 25 amp.. 5 v. 2 amp.. 14
hrouded, drop-through, 280-0-280 &0 mA

‘\l'“l
2 amp.. 12 6.

350-0- 350. 120 mA.. 4 v. 6 amp.. 4 ». 3 amp.. drop-through, 21 -.
350-0-350. 100 ma., ‘4v.2amp., 4v.4amp. Upuuht or drop- lhyough

mounting, 18-,

Primary 230 v. Secondary 200-0-200 v. 3% mA. 6 v. 1 amp.. 86.
Transformer. Primary 200-250 v. Secondary 3, 4, §, 6. 8, 9. 10, 12,
15. 18. 20. 24 and 30 v. at 2 anps, 13/-.

280-0-280, 250 mA ., 6 v. 6amp. 5 v. 3 amp, semi-shrouded. drop-through
with fuse. P. & P.. 3-. 2¢°6.

Tube supporting Brm,kct in 18 zauge cadmium-plated steel, size
9tin. x 4%in., with 3jin. diameter cut-out complete with 12in. T'ube
supporting Llamp= 2.-

Frame output transformer, 10 Hengy maiching 10-1, 9/8.
Auto-wound. could be used im the Viewmaster, LT, 280 v. 860
mA.4v.3amp..4v.3amp., 2v. 3amp., 2v. 3amp,, 10 -, plus 1,6
post and packing.

8in. White rubber mask with armour-plate glass, 10/~ : 12in. Cream
rubber mask with armour-plate glass, 15/- : 15in. Rubber mask, 15/~
i2in. Armour-plate glass. 4/- : 9in. Armour-plate giass, 3/-.

TV CHASSIN. —Size @7 x 94 x 3;. 18 gauge steel radmium plated.
complete with five coil cans, size 1iin, X lin., with lroned cored
tormer. These are wound for televizion lrequencv 66.P. & P.16.
glin. ENERGISED TELEVISION SPEARER by Ple!ﬂey F]eld
resistance 68 ohms with Humbucking coil. Will pass up to 300 mA.
Require minimum 200 mA to energise. These are chieaper than a
TV chake. 86 each, r 18-

TV WIDTH CONT I(()l.- 3/6.

8.
,4v.6amp, 4 v.

Kit or parts for S]gna] Generator. Coverage 10 Kes.-220 Kcs
320 .-900 . 000 Kes.-2.75 Mes.., 2.75 Mcs. 85 Mes. B.5
Mcs. -20 Mes. \1etnl case 10 x 61 x 44in.. size of scale 64 x 3jin,
2 valves and 1 rectifier valve., A.C. maios 230.250. Internal
modulation 400 eps. to a depth 30 per cent. Frequency cali-
bration accuracy plus or minus 1 per cent. Modulated or un-
modulated R. F oucput, continuously variable 100 milivolts.
Price £3 10 0. & P. 4/-. This includes the return to us for
checkirg and cal]blarlon Point vo point aud theoretical
diagram, S6. We will build for 15/- extra.

WATLERNHOUSE 5in, EXTENSION SPE \I\I R. compIeLe with
voluine control. in zold and green. 22 6. CIRY,

WALNCT RAKELITE CABINET. size 171 x 12 x 81n complete
with 3-Wa\'e band scale. size 8] x 33in., 5 valve superhet chassis
with LF, valve holder and transformer cut-outs, pointer, drum,
drive spindle. 4 knobs. 2 scale clips. 3 pulley wheels, two brackets.
scale pan and back. Despatched 1o England. Only 31.-, post

paid.

CONSTRUCTOR'S FPOLISHED CARINET, size 10 x 67 x 5in°
approx., supplied in Hatted form, grooved and ready to glue to-
gether. Complete with plastic front, 3-valve chassis, size £} x ¢4 x

THE, t)uninv scale, back-plate and back. Two knobs not supplied,
10/-. P, d 5
FWIN-GANG and pair of 1.R.F. COILS to suit above, 8/6.

MINIATURE MOULDED WIRE ENDS. 001, S0pF, 100pF,
470pF and NUpF, 7d. each
12 YDS. PUSH-BACK CONECTING WIERE, 1/6 post paid.
P, SPEAKERS
Closed Geid
with trans. less trans.
2in, .. 158
din. .. - 5 13/6
ain. .. - e & = 1218
6l - 126
8in. 15/-
10in. ;3 3 25/~
Post and packing on each of the above, 1)-. N
OF BUSINESS CASH  WITH ORDER

TERMS
DISPATCIH! CF GOODS WIT(I)II%F% DAYS FROM RECEIPT OF

Orders under £2 add 2/-. Under £1 add 1/6 post and packing,
Al enquiries and liscts, <tamped, addressed envelope,

2:3, HIGH St.., ACTON, W.:}

(Uxbridge Rd) Acorn 5801.
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RADIO SUPPLY CO.

C.0.D. under £1, Postage 1'- charged on orders P.M. SPEAKE]L
er £3 post free. Open 1o callers 9 a.m. to 5.30 p.m, Goodmans, ,14 9;
with enquiries. please, Full list, 5d.; Trade List, 54, Plessey, 15/9 8in. Goodmans, 13 9 ;' 10in.

l'osl Terms C.W.0. or (.0.1)
p to £1 ; from £1 1o £3 ade
sals until 1 pm, 8,/

R.S.C. MAINS TRANSFORMERS (('U"““”")‘?So"

Interleaved and Impregnated.  Primavies 200-230-250 v 50 ¢ s Screened.

TOP SIIROUDED. DROP THROUGH
0-0-¥i:v. 70ma, 6.3v2a.5v2a  ...1411
2600 it vBOma, 6.3v2a 5v2a 159

350-0-4%1v80ma, 6.3v2a . 5v2a 176
250-0 #iv100ma, 6.3vda . S5via .. 2311
300-0300v100ma SSV43C'T'5V2q11
350-0—350v1’30ma 6.3v-4a,5v3a .29 11
350-0-350 v 150 ma, 6.3 v 2 a, 6.3 v 2 a,
5v3a .2911
FULLY ﬁlll(()l l)l D ll‘Rl( lII
-0-250 v 60 m. 3v2a 5v2a
Midget Lype 2‘-3 31n 176
250-0-250 v 100 a, 0-4-6.3 v 4 a, 0-4-5 v
250-0-250 v 100 Ta, 6.3 v 6'a, 5 v'3 a. for
R1355 Conversion .289
300-0-300 v 100 ma, 6.3 v-4 v 4 a. C.T.,
0-4-5v3a ..259
350-0-350 v70 ma. 6.3v 2a.5v3a ..189
350-0-350 v 100 ma, 6uv-4v~la Gk
0-4-5v3a 259

3
350-0-350 v150 ma, 63 via. 5via .. 338
359-0—350v160ma 63v(>a 63 v 2a.

S5vi3a . ...459
350-0-350 v 250 ma. 6.3 v 6 a, 4 v & a,

0-26 v 2 a, 4v 3a. for Elechrom(-

Engmeerl Te lev1sor -876

42’—0425\200ma 63v4a, C.T. 6.3V
4 a, C.T.. 5 v 3 a, suitable Algus
Televisor, etc. . ..51-
FILAMENTF lRA'\sl ()R\ll I S
All with 200-250 v 50 ¢ s Primaries : B3
2a.7/6:04—63v9a 79 12v1a, 711
10/11 : 6.2v6a, 149 0—2-4—5-6’3\'
17/8 12v3a or24vlbsa .. .. 179
( HAR(.FR TRANSFORMERS
All with 200-250-250 v 50 c's Primaries :
0-9-15v1.5a,13/9: 0-9-15v3a, 16/9 0-9-15 v
6a, 22/9 ; 0-19-15-24 v3a ... 22:9

15, WELLINGTON ST., LEEDS, 1.

— All 2-3 ohms 5in.
n. ELAC, 159 : 8in.

lPleasey, 18 11. 10in. Goodmans, 31,6.

AKLERS (23 ohms). 6in. Rola.
hm d. 11/9; 8in. R.A.. 600 ohm
Field. 129 ; 10m ohm Field. 23/9.
EX-GOVT, (()\l)l NSIIRS.—Block Paper
... 8/9 |(Mansbridge type), 4 mfd 500 v. 29 : 8 mfd.
. 96 |500 v 49 . Bak. Tubular. .02 mfd 5.000 v,

.05 mfd 3.500 v, 36

SMOOTHING ¢ ll()l\l‘
250 ma 3 h 5¢ ohm:

200 ma 5 h 50 ohms Potted
150 ma 10 h 220 ohms Potted

100 ma 10 h 200 ohms ‘8
gg ma ?Ohhlgoohll;ns o NEW VALVES (IIx-Govt.)

ma ohms 6 ach Each
50 ma 50 h 1.250 ohms Potted 8 4 E“%" 6X5GT ¥ 9 EF80 12
LLIMINATOR 'l'll:\NSl“OR.‘"".l 3 '8 D8 9 EF91 11/
Primaries200-2560 v50c s120v40ma ... 7 11(IR5 [ 807 1011 | EB9L 10/
120-0-120 v30ma, 4v i a a 9 354 [ 9D2 11 | ECL80 12/
OUTPUT TRANSFORME “N 5Y3G (USHH 954 11 EL33
Standard Pentode, 5.000 to 3 ohms 9 3 I12K7GT 106 | KT44 i
Standard Pentode. 8.000 to 3 ohms 9 [BU4G 106 12K8GT 196 | KTs6 11/
Push- Pu]l 10-12 watts 6V6 to 3 or 15 )&’1(‘ [ 12Q7GT 10,6 | MU14

= B B0 | IEAH S b

Push- Pull 1012 watss to matuh 6Vé g

etc., to 3-5-8 or 15 ohms .16 9 6K7G 11 | 15D2 3 | MS PEN 5/9
Prush-Pull 15 watts to match 6V6 6K8G 129 1625 9 SP4l

etc., to 3 or 15 ohms Speaker 229 [6Q7G 911 | 25A6G 109 SP61 i
BATTERY SET CONVERTER KIv. [§SNIGTI29 | HLEGT A9 | UCH2 1011
All parts for converting any tvpe of Battery|3SLTGT 11'9 35124C‘T 06 F42 1
b BRI BR N SRS T | BT IS i |
Supplies v v or va ma, nily 3¢ g y
<moothed and fully smoothed [.T. of 2 v|6V6G 811 | EF39 /6 -1 VUI20A 211

or L vatla. Price, inoluding ciroult, 47 9. SILVER MICA CONDENSERS.—S, 10, 15.
BATIERY CHARGER KITS 20. 2. 30, 35 50 60, 100. 120, 150 180. 300, 230,
%)02}510%;%0(:: mpu“ 1611 340 470. 500, 1.000 (.001 mfd), 2,000
o charge 6 v Acc. at 1 amp, fd !
To ohatee 8or 12V Ace ™ a }( 002m ) 50 each, 39doz 1type.
To charge 6 or 12 v Acc. at 4-5 amps 45’ VOL. CONTROUS (standard spindles). All
Above consist of Mains Trans. Full Wave,vame5 less switch, 29 : with S.P, switch,
g;cm?er. Fuse, Fuseholder, Chassis andig 11 ; with D.P. sw]tch 4/6.
rcuit.
SPECIAL OFFERS.—Mains Trans., Midget, K CTROELYTICS.—Tubular 8 mfd 450 v,
type. 24-3-2:in. Primary 220 240 v. Secs.[] 16 mfd 450 v. 2/11 ; Can 8-8 m{d 450 v,
250-0-250 v_60 ma, 6.3 v 2.5 a, 10’9 Smalll3 11 ; 8-16 mfd 459 v, 46 16-16 mfd 450 v,
fil. trans, 220-240 v input. 6.3 v 1.5 a output,|d 11 ; 32mfd 350 v, 211 ; 32 mid 450 v, 4/11

5/9 . Auto Trans 50 watts, 0-110-200-210-32-32 mfd 350 v, 58 : 32.32 mfd 450 v, 5/11 ;
230-250 v with sep. 6.3 v 1.5 a, 4'9. \16-32 mfd 350 v, 4/6. 24-24 mfd, 450 v, 3/11.

s

" THOSE who wish to supplement their
existing knowledge with a sound téchno-
“*logical background or pass qualifying
examinations, can do so by means of
I.C.S. Home Study Courses. These include

ct YOUR knowledge
o/and T/V

examinations: C. *& G. RADIO
SERVICING CERT. (R.T.E.B.)

BARE. * C.&G. TELECOM-
MUNICATIONS - C.&G. RADIO
AMATEURS - P.M.G. CERT. FOR

TIV TECHNOLOGY - RADIO WIRELESS OPERATORS, etc., etc.

SERVICE ENGINEERING - RADIO Students are coached until successful.

ENGINEERING - ELEMENTARY Fees are moderate and include al! books

ELECTRONICS - ..RADAR- ) required. :
ADVANCED SHORT WAVE GENEROUS DISCOUNT TO H.M.

RADIO and training for the following FORCES.

WRITE TODAY for FREE
BOOKLET describinz com-
plete facilities for the
successful study of TIV tech-
nology and Radio.

Dept. 172C, LCS, 71 Kingsway, W.C.2

sesaaacse CUIT HERE =crtevttooronstccaccnreoroonsotsnensetntintotarstanttonsatssssorssesssassares

INTERNATIONAL CORRESPONDENCE SCHOOLS LTD.
Dept. 172C, International Buildings, Kingsway, London, W.C.2

Pleas> send Booklet on sub[.E:t .................................................... pereeere
Name.....o.ocovvvininninnnan, focomnco 00D0D0000 00000D00000DO00c00D00000 A3 B00000nEa0nRn00
(Block letters please)

Address ...
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Television Licences

FHE following statement shows the
approximate number of tcle-

vision licences issucd during the

year ended November, 1952, The

grand total of sound and television

licences was 12,844,740,

Region Number
London Postal 648,186
Home Counties 215,320
Midland 412,224
North Eastern 186.714
North Western ... 217,930
South Western .. 43.289
Welsh und Border 53,462

Total England & Wales ... 1,777,145

Scotland i 36,390
Northern Ireland 255
Grand Total 1,813,790

No Irish Service

o PEAKING at a recent Dubhin
3 Publicity Club Iunchcon. Mr.
Erskine Childers, Minister for Posts
and Telegraphs, told members that
there was absolutelv no likelihood of
television for dreland in the near
future.

People could safely go ahcad and
buy radio scts. he said, for it was not
fair play if dealers gave the impres-
sion that listeners should buy
television receivers.

Producer Released
]\/[R. ERIC FAWCETT. BBC
Television Drama  Producer
was released for one vear from
January Ist, 1953, to direct a scries
of productions tor High-Definition
Films, Lid. These productions, in
the form of television programmes
ready for transmission anywhere in
the world, will be designed primarily
for export 10 the United States and
Canada.

Whenever  the subject of  Mr.
Fawcett's productions is of interest 10
home viewers, the programmes wiil
be shown on BBC television.

Obituary

T is with deep regret that we an-
nounce the death, at hig Keswick

Cumberland home, of Mr. John

Glover Robb, M.IL.EE., F.Inst.P,

former deputy engineer-in-chief ol

The Lditor will be pieased 10 con-
sider ariicles of a practical nature
suitable for publicatiod in  Practical
Television.™ ~ Such articles shouid he
writien on one side of the paper ouly.
and should contain  the name -and
address of the serder. Whilst  1he
Ediior does not hold himself respons-
ible for manuscripis. everv effori will
be made 10 return them if a siamped
and” addressed envelope is enclosed.
All correspondence intended for ihe
Editor should be addressed 10 : The
FEiditor * Practical Television.”
Gearge Newnes, Litd.. Tower [House
Southampion Sireet, Strand, 13.C.2

Ovwing 10 the rapid progress in the
design of rgdio  apparaius  and 1o
our efforts 10 keep our readers in
touch with the latest developments
we ;,':'"c no warrgniy l‘U” aApPpPUarains
described in our columns s not the
subject of letiers paten:.

Copyright in all arawines. phoio-
graphs —and  articles  published  in
* Practical Television ™ s specifical
reserved  throughont  the colntrie.
sighatory 1o the Berne Convention
and the US.A. Reproduciions or
imitations of any of these are -hercfor
expressiy forbidden.

Muarconi’s and chiel of their Rescurch:

Laboratorics, at Baddow. Mr. Robb,
who was 62, passed away on Tuesday,
December 16th.

The death is  also  regretfully
announced ol Willred F. Kent,

contracts manager at Marconi’s,
who first joined the company in 19]3.
He was 57.

Export Order
']"HE first export order for British
underwater television equipment
calis for the supply of Muarconi-Siebe,
Gorman equipment 1o Jugoslavia.
The order has been placed by the
Belgrade shipping material 1mports
company ol Brodoimpeks for dock
and harbour inspection work in
Jugoslavia's Adriatic ports.

HoMand Mav Sec Coronation
I OLLAND has reached agree-
ment with the BBC on the

transmitting of Coronation pictures
to the South of England and across
to France, Belgium, Holland and
West Germany.

Other countrics may reccive the
relay as well.

Tube Service
NEW cathode-ray tube stores
and service department s now
in operation ut the Brimsdown factory
of the Edison Swun Electric Co., Lid.

The Cathode Ray Tube test section in the new Brimsdown Scervice Dept.
of The Edison Swan Electric Co., Ltd. The operator on the left is testing
tubes on the ** factory type test panel,”” whilst the other two operators ure
preparing tubes for testing under operating conlitions in receiver chassis,
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A general view of Studio G. Lime Grove, during rchearsal of a production.
The studio, the second largest at Lime Grove with a floor area of over
5,500 square feet, is air-conditioned and can he kept at a comfortable
temperature even on very hot days with the full 300-kilowatts of lighting on.

A special conveyor system has been
installed to link the factory to the
stores so that as tubes are completed.
tested and packed, they arc loaded
on to the conveyor and transported
direct to the stores.

Piped TV
IF experiments being performed by
Professor Harold Barlow. ol
University College. London, prove
successful, the coaxial cable which
links London with the Holme Moss
transmitter in the Pennines may be
replaced by a thin copper tube.
The tube would be a cheaper and
simpler method of tclevision com-
munication. the theory being to
impel a very strong radio wave
through it.

Mr. R. P, Browne in Hospital
1\/IR. R. P. BROWNE, secretary
of the Radio Industry Council.
who recently entered London Hos-
pital. Whitechapel, for an ortho-
paedic operation. has becn given
leave of absence for some months.
Acting in his absence, under the
director, Vice-Admiral J. W. S.
Dorling, is the deputy secretary,
Mr. G. B. Campbell.

Adult Survey
OLLOWING the survey among
young people of Coventry on
the effects of television in the home,
the Birmingham University Extra-
Mural Department is  sponsoring

another television inquiry, this time
among the adult population of
Coventry.

A questionairc has becen compifed
and distributed to families. Viewers
are asked whether TV has induced
them to stay at home more and
whether the family atmospherce has
been improved. .

No Sale

RADIO dealer at Bilston, Staffs.

has received an order for a
television receiver from an African
residing at Kumasi, Gold Coast.

There is, of course, no television

transmission in Africa and it would
secm that completion of the order is
extremely unlikely.

Detector’s Success .

ALES of TV licences in districts
v)  visited by the G.P.O. television
detector van show that the ** pirate
hunter ” is proving itsclf invaluable.

in Manchester alone, the number
of licences issued was increased by
five times as much after the dctection
swoop. A G.P.O. official has stated
that the function of the van is not
so much to catch licence dodgers
but to act as a gentle reminder to all
local viewers when it arrives in each
district.

Fire Chief’s Protest

N, R. BERNARD SMITH. Chicf
dl Fire Officer for Nottingham-
shire, has protested strongly to the
BBC concerning Christmas pro-

grammes which he described as a
* disgraccful example ™ of how fires
may be caused.

One of the transmissions con-
cerned was a childeen’s programme
in which Christmas decorations were
hung  dangerously near lighted
candles.  Another, an instalment of
*“The Appleyards.” showed a man
making a fire blaze by holding a
newspaper in front of jt.

Newquay Protests

NEWQUAY URBAN COUNCIL
L has unanimously passed a
resolution to protest to the Govern-
ment against the decision not to
extend the BBC Television Service
to Devon and Cornwall in time for
the Coronation.

** Perfect > Reception

CCORDING to a report from
2 X Russia where three TV stations
are in opcration. at Moscow, Kiev
and Leningrad, Soviet experts expect

soon to perfect three-dimensional
coloured pictures on 12ft. by 9ft.
screens.

False Alarm

1\ ANY telephone calls and com-
plaints were received in Bristol

when the Wenvoe station sent out its

first full-power transmission.

The stronger signal had caused
sets to producc a completcly white
picture so that local dcalers wcre
inundated with inquiries and cus-
tomers seeking advice. Although
all the adjusting necessary was the
reducing of brilliancc and contrast,
many pcople were so bewildercd by
the slightly technical talk that
engineers were sent out to perform
the simple * attenuating ” task them-
selves.

TV at Sea

THERE is a strong possibility that
the Coronation Naval Review

at Spithead in June may be televised,

but no definite decision has been

made.

The scheme, would present  few
technical difficultics ; the pictures
could be relayed to a receiving station
on the mainland and on to London
by land-linc or link stations.

Larger Scrcens in America
VER 50 per cent. of television
sets manufactured in Amcrica
this year will have screens 2lin.
wide. Ten per cent. will have screens
as wide as 24in.

This was predicted in Ncw York
recently by Mr. L. F. Cramer, vice-
president of the Avco Television
Company.
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—  CLYDESDPALE____

Bargains in Ex-Services Radio and Electronic Equipment

INDICATOR UNIT TYPE 6\
in Transit Case
Containing a VCR97 Cathode-ray Tube,
with mu-metal screen, 4'VR91s (EF50),
J/'VR54s (EB34), various w.w. pots, switches,

H.V. conds., resistors, etg built in metal
chassis to fit into metal box 18 X 8} x Tlin.
All controls are brought to [ront panel
beside viewing screen.

ASK FOR £4/9/6

No. D/HB87
INDICATOR UNIT TYPE 62A
Used, Good Condition.

CARRIAGE
PAID

ASK FOR CARRJAGE
§ R No. D/H868 £7/19/6 PAID
R3170A Kecehver Unit,
ASK_ FUR CARRIAGE
[ No. D/H492 £4/12/6 PAID INDICATOR UNIT TYI'E 611
[ ASK FOR CARRIAGE
K3601 Recviver Unit, i No. D/ET . £4/9/6 PAID
ASK FOR CARRIAGE
No. D/H493 £4/12/6 PAID . o B
TRANSFORMERS
'I ""A'F'. ALl 5 CP1 CATHODBE RAY TURBI E.H.T. 55/-, 57/6. 596 or 85/- each.
FIER UNIT 12.1355. ASK FOR 35/_ POST | Mains (Morley), 55/- and 60/<.  (Argus},
3. 520 g / o
The popular T.V. Sound andor Vision No. Dig BALDR} 169/6 cach
Unit. 5 i1 stages. 10 valves 8 VR65 (SPt)) . e
«]');HG \;UIZ\A. etc., I?md In meLa(i case NNI’I;;A:UI( UNEY 'l'\ rr 62 BOOKS ON TELEVISION
in. x 8'in. x Tiin. sed, good condition in Rlaher’s origingt case . ) p
L < Television Explained (Niffe) ............ 53
3 ASK FOR CARRIAGE . N
K‘Q%R%%’ﬁ“}}gcﬁs,%—o 47/6 CARR{;“\ACH% NEY DIH526 £5/9/6 FAID | The Television Receiver Practice... 53

2nd Grade, in Transit Case, 42 6 Carr. Paid.
drd Grade. loose stored, 35- Carr. Paid.

Also available, used, good condition.

Inexpensive Television (No. 4) (8. W. Press2)6"

BRI e gy | Ty, e e o e £
g 7 N " T.V. Receiv u
NEW 192-PAGE CATALOGU K (12 D] 5, TGS gelver Ziuepni )

Now in the press.
Price 16 {credited on first purchase of
10/- or over).

DATA FOR USING EX-SERVICE UNITS
REPRINTS "ROM '° PRACTICAL TELE-
VISION "' Article by B. L. Morley uring
Indicator Type 62 1.6

Order direct from -

CL YI)ILSDALT SUPPLY co.Lrp.

2 Bridge Street, Glasgow, C.5.
Visit our Branches in Scotland, England and N. Ireland

'Phone - SOUTH 2706/9

(Components Price List free on request.) |

VIEWMASTER

KIRK O’SHOTTS AND WENVOE

Thousands are building the most popular home constructed |
T.V. receiver. A complete constructional envelope is available
with 34-page, fully illustrated '* How to make it '’y Manual, eight
full-size working drawings, alignment and operating details. |If
you can solder you can make it. Model " A " London, “Band E "’
Sutton Ccldfield and Wenvoe, "*C and D' Holme Moss and
Kirk o’ Shotts. 7/6 each.

Revised price list of Viewmaster components giving details of the
7 easy stages, 21d. post free.

v
“VIEWMASTER " KITS IN STAGES.—Holme Moss. Kirk
o' Shotts : (1) £3.2.3, (2) £2.2.9, (3) £5.1.10, (4) 8/11}, (S) £10.8.3,
(6) £7.5.3, (7) £2.13.11. Sutton Coldfield : (1) £330 (2) £2.2.9,
(3) £5.1.4, (4) 8/11}, stages 5-7 as for Holme Moss. Wenvoe :
(1) £3.3.0, (2) £1.19.0, (3) £5.1.4, (4) 8/11., stages 57 as Holme
Moss. London : (1) £3.3.6, (2) £2.1.10, (3) £4.8.3, (4) &7,
stages 5-7 as Holme Moss. Kit of coloured sleeving and screened
sleeving, 5/-. Kit of unspecified bolts and nuts, 5/~

MODIFIED WEARITE WENVOE COILS.—We have
co-operated with the designer to produce new improved View-
master coils for Wenvoe. The Jatest modified type are now
available from stock, price 26/- set. Postage 6d.

OUR SERVICE CONTINUES AFTER THE SALE.
FP

CATALOGUE No. 8.—54 pages |Hustra|ed on fine art paper,

containing over 2,000 radio and television lines, 9d. post free.

Southern Radio & Electrical Supplies

85, FISHERTON STREET SALISBURY WILTS.

VALVES. Clearance of surplus and salvage stocks. At
1§/9 . PL8!, PL82, PL83, PYBO0. PYB2, 20DI, 20F2, ECLSD.
10/9 : EF80, 10P13, 35Z4. 8/9 : 6AKS, &FIS, IOFI, EY5I,
IR5. Many others.

RADIO-GRAM CHASSIS. S-valve, all-wave, superhet.
Tested and guaranteed. Resprayed. Complete with all
valves, less speaker. End drive model, £7/17/6. Cacr. 5/-.
Also brand new and unmarked 1953 radiogram chassis.
Export model (six wavebands), £15/15/.. Home market
model (three waves), £60/17/6. Carr. 5/-.

TV TUBES. Any size £5. We fit. Personal callers only.

SALVAGE MAINS TRANS-
FORMERS. Price 9/9 each.
260-0-260, 6.3 V., 3 A, All
tested and guaranteed for 3
months. Postage 2/-.

O.P. Transformers for TRF and
Personal sets. Will match alf
normal O.P: vaives to 2-5 ohm
speech coil. Price 2/9 each.
Postage /-

EXTENSION
SPEAKERS. Price

19/9, Tax Paid. Latest baffle
type with gold-sprayed metal fret. Sin. P.M. Speaker.
Cabinet Type, 25/9. Postage 1/9.

CONDENSERS. Bargain offer of new two-gang .0005
mfd. tuning condensers, 2/9. Single-gang, .0005 mid., 2/9.
Postage 9d. each.

STAMP FOR 1953 LIST.

C.W.0. 621, Romford Road, woney
or DUKE’S London, E.I2. Back
C.0.D. {Grangewood 6677) Guarantee
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WIDE ANGLE SCANNING
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7,6 50 Micro Amp Meter 7,6

February, 1953

only be accomplished by using HIGH . .
E%’;IC[%NCY C'Z)MPON)éN'E)S,g and Calibrated Degrees 0Oil Temperature
“ALLEN " can supply the WHOLE range T
necessary for this NEW TECHNIQUE. 3?3?;!3?:1?2_5&0“::';[’;'/:&:1?"& gL
THE LINE-SCAN TRANSFORMER %—6I asrgg TII1 ::lupled "1&:'te;:.1 Res. ;J?.Q Zgin.l,zéli- each,
is capable of fully scanning any C.R. Tube St VeI GRS LTS ik B0 liels ‘
from 9in. up to 17in. (Double D) Scan at 16kV. el for AC. maine. calbrated 75 KV at 816 sach.
TH'E DEFLECTOR COILS é&in. M.l ?_mp l‘:eter. 0-40 Al‘.‘/or 0-5}? A., complete with
ent ransformer, ac ~ each.
are designed to match the above Transformer “r 21 Argus Valve Set £4
s (0 A5 8 Y fleg' Scan. Type 97 Indicator Chassis (Limited). 12/6.
FOCUS COILS — FRAME TRANSFOR- H:o;:r B[Iowerléhfotorh(brand new) dual voltage, 12 v.
MERS — LINEARITY AND WIDTH an vole, ac eac
CONTROLS are immediately available. VALVES
All these components are specified for the VALVES FREE W'THHE\;‘i"e'cSn’i?sER I PAIR of VUI33
“ TELEKING.” For Circuit Diagram of $p6l 2615G21S 2/~ | IRs 7-16Q7 10/~
Line and Time Base, using 12in. to 17in. EFS0 51— | EF36  §/- | eve 1o/~ | 6K8 12/~
/
C.R.Ts., send 9d. and S.A.E. F'é?;?. HZ !95556 y- RK34 2/ | Egrajzzo g;_
: - | Dl 2/- -
126 &/-[2C34  2/-| o g7 1306 5/6
ALLEN COMPONENTS LIMITED Yo |5 Wohem sl 3
2 2/- | 6SK7  §/- | 573 7/6
(Specialists in the ;ranufagmre of L.T. Trans- \S,FU:” ;ﬁ ::Tszol 7;6 | 174 7/ | 564 m;_
ormers),
CROWN WORKS, 197, Lower Richmond VINER
Road, RICHMOND, Surrey. 26, EAST ST., MIDDLESBROUGH
Tel.: PRO 9013 Tel. . 3418, Mid.
Hm“mmﬁ

VALVES
ANl Guaranteed. 24 hours’ Service.
5/~ MSPEN (7-pin) 4/6
VR66 ... . 1/8
SP41 e 2/6
MH: 2X2
MH1 (Metal) ... EF50 (VRAL) 5/-
42! SPTEF39) g/g (};QFSO (RED SYL) 7/6
VRS3 ( 1
Ccv9 4/¢ 6K7 f 6!6
8D2 . . 4/8 6V6 9/6
9D2 . 4/8 6SH 5=
15D2 51+ APV4 (4v Rec)) 10"
CvVe6 we 8/ B
KT44 4/ VU1l
KTZ4I (VP4B) 4'6
6 (2v.-Triod e) 4/9 FW4/500
KT24 (2v Pen) EAS50
EF80 954
185
1T4
ECLS80
6
5U4G

MORSE
Complete with Buzzer,

Wood Base-

CODE TAPPER.
5/8.

SPEAKERS, 8in. ME. 600 ohm Field
Resistance, 12'. 6iin. P.M. Speaker, 13/6.
CHOKES., Ex W.D. 10 Hen., 15 Ohm.

.Resistance 150 mA.. 12/6 ; carriage, /6.
€« O\Dl NSER IPANLKL. 18 Cond., 22 {-watt
Resistors, 3 Westectors, 4/9.
CO-AXTIAL CABLE. 80 ohms, per ft. 10d.
per yd. 12 yds. and over.

SLEEVEING. 2 mm., 12 yds. for 2/9.
ALUMINIUM CHASSIS, Blank. 7in. x
: 9in. x 5in. x 2lin., 7'3;

, 8- 10in. x 8in. x 24in.,

‘:°m. % 2%in., 10/~

12in.

89 :
EPICYCLE DRIVES, 1/9.

REX RADIO

37, LOUIS 8T., CHAPELTOWN ROAD,
LEEDS, 7

Mail Order Only.

1iin. diameter.
In walnut or ivory
= with gold lettering.
Brilliance, Brilliance on'off. Focus.
Contrast. Volume, Volume on‘off,
On off, Tone, Radlo-gram. Bass. Treble,
Wavechange, Tuning.

Despatch by return.

(Please add 6d. postage to
order.) .

Plain knobs to match above at 1'- each.

HOME RADIO

187, London Road, Mitcham, Surrey.

1/ each.

NUTS, BOLTS, SCREWS

AND WASHERS

ALL CADMIUM PLATED
SET 305 (Size 2BA).— Assorted acrews and holts fro
5/16in. to | fin. long, with p
nuts. double anchor nuta,
washers. All rust proof.
Pieces, 7/6, plus 11d. post.
SET 308 (Size 4BA).— Assorted acrews and bolts frol

Rin. to 1}in. long, with plain hex. nuts. Simmonds
Average

nuta, aned plain washera. Al rust proof.
Contents 600 Pieces. 7/6, plns |14, post.

SET 307 (8ize 0BA). Aseorted screws from §in. to 1}

lovg, with plain hex. outs, dimmonds nuts. shake
proof washers and plain washers. All rust proof.
Average Contents 750 Pieoes. 7/8, plus |1d. post.

By pest, air-freight or ship, asiywhere in the worl,
Overseas post estra.
All sets well packed in compartmented boxes,

BERNARD F. WADE LTD.

ILKLEY, YORKS, ENGLAND
Tet : Ilkley 1767.

in hex. nuta. Pinnac
lock washers amd plai
Avarage Contents, 400
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—THE HODERN BOOK C0.—

Televislon Engincers’ Servicing
Manual, edited by Molloy. 42s. 0d.,
postage 1s.

TV FFautt Finding. compiled by '* Radio
Constructor.” 5s. Od., postage 3d.
Tele ion Explained, by W. E. Miller.

.+ postage 6d.

Time lt.:n(w, by O. 8. Puckle.
postal

l-h-\lsum l'rm(lpl(-\ and PPractice,
by F. J. Camm. 25s. 0d., postage 9d.

Radio  and  Tetevision  Reeciver
Trouble-shooting and Repair, by
A. Ghirardi and R, Johnson. 54x. 0d.,
postage 1s.

Cathode Ray Tube Traces,
Moss. 10s. 6d., postage 9d.
Ency clopedin on Cathode-Ray Oscil-
loscopes and Their Uses, by Rider
and Usland. 75s. 0d., postage ls. 6d.

Te h vision Fanlls. by N, Stevens,

0d., postage 3d.

Television Recelver Practice.
Holland. §s. 0d., postage 3d.

Amplifiers, by G. A. Briges and H. H.
Garner. 15s. 6d., postage 6d.

Magnetic Retordmg. by M. L.
Quartermaine. 4s, 6d., postaﬂ'e 3d.

The Amateur's Guide (o Valve Selece-
tion. by Mullard. 1s. 8d., postage 3d.

Radio Vaive Data, compiled by ** Wire-
less World.” 3s. 8d., postage 3d.

We have the finest selection ol British
and American radio publications in the
Country. Complete list on application.

19-23, PRAED STREET

(Dept. T.2), LONDON, W.2
PADdington 4185

32s. 0d.,

by H.

by R.
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RELAYS

TI‘HE old year depurted with a
flourish of trumpets so far as

TV was concerncd. Some of those

trumpets were 1n the ™ pit ** bands of

the London Palladium. the London

Cusino  and the Empress Hall,
where, by arrangement with Messrs.
Val Parnell, Emile Litler and

Claude Langdon respectively, viewers
were able to see and hear excerpts

from * Dick Whittington,” " Juck
and KL and ** Jack und the Bcan-
stalk on lce.” In addition, the
Crazy Gung from Jack Hslton's
Victoria Palace show * Ring Out
the Bells ™ were seen at Jack Hylton's
Circus on the newsreel, and also
Muffin the Mule from ** The Muffin
Show " wvisited the studio. Thus

docs the BBC take the hit between
its tecth in providing * publicity ™
entertainment to beat the menace
of sponsored television !

*“BY ARRANGEMENT WITH——"
lT 15 many vears since the late

Sir  Oswald Stoll was alone
amongst London impressarios in
allowing excerpts from his spectacular
rnusical shows to be televised, and at
long last the ** penny has dropped,”
and other big men of show business
arc eager to join in the tclevision
trailer rush while it is still free, as it
is bound to be on the BBC. 1 pre-
sume, of course, that a * pufl'” on
the forthcoming rival sponsored
television stations would cost them
moncy—unless some kind advertiser
of pills or perfume steps forward and
pays the transmission fees. | foresee
an era of credits cven more com-
plicated than now :** Norman Collins
presents on the High-Definition Net-
work, on behalt of Twick-Vita
(the Rugger Beverage), excerpts from
the thousandth performance of *"Ring
Out the Belis Circus on Ice .
specially performed at the Wembley
lce Rink (by the courtesy of the
Lions). It scems quite crazy, but
the competition for outside television
broadcasts  will put the theatrical
managers in a position sufficiently
strong for them 1o expect substantial
fees for television puffs for their

shows. Quite a Gilbertian situation !
PANTO TV
ND what about the televised

pantomimes themselves 7 From
the impressario’s point of view, the

By Iconos

object is to whet the appetite of the

viewer so that he will immediately

want 10 book seats. But no wise
showman will give away the best
sequences in his shows, the most
spectacular  scenes or the funniest
dialogue. And yet he does not want
to put before the viewer anything
that is second best. i think that the
Palladium transmission of scenes
from ** Dick Whittington " fulfilled
this requirement, giving just enough
production numbers to indicate the
vast proportions of the show, with
hints (by judicious commentary)
of the unseen delights of the trans-
formation scenes, and the spectacuiar
effects of the shipwreck. King Rat
(whose sequin-covered tunic scin-
tillated in a most peculiar manner on
the TV camera) shot out of trap
doors from time to time in such
unexpected places that the camera
was sometimes pointing in the
wrong direction, and occasionally
the cutting from camera to camera
was unlidily done, especially during
musical numbers. But the hilarious
kitchen scene in which the Mate
(Richard Herne) and the Cook
(Sonny Hale) carry out cookery
hints from an enthusiastic Philip
Harben in the best slapstick manner,
must have set a couple of million
viewers rocking with laughter. As
was 10 be expected, ' Mr. Pastry ™
was in his element. flinging lumps of
sticky dough at his colleagues with
great accuracy. The inclusion of this
scene, with characters familiar to so
many viewers, was a shrewd choice
for drawing thc TV audience to the
theatre. R

LOW KEY LIGHTING

VERY considerable amount of
< British  film studie space is
occupied with making films for
American television. The Douglas
Fairbanks Studio at Elstree has
several units working simultancously,
Lurning out two or. three subjects a
‘week, and Wembley Studlo is expand-
ing its facilities to mure.ls; its output

of television films. In the meantime,
Norman Collins has announced that

the High-Definition Films Studio
at  Highbury 1s almost ready for
action, with FEric Fawcett and

Desmond Davis, BBC TV producers,
lining up a number of subjects for
recording on film with the electronic
camerd process. More surprising
was an “‘aside ” to the effect that
negotiations were taking place with
the BBC which would give the
Corporation British television rights
to the company’s film output, U.S.A.
rights being sold to American
advertising interests. The target
is two hours of TV entertainment
per week, to be made by experienced
television technicians and using
entirely television technique. For
America, the appropriate advertising
tags will be affixed to the beginnings
and ends. 1 can’t help thinking that
Mr. Collins is approaching this
TV-film proposition from the right
angle, using personnel and techniques
from the television field rather than
from the fitm industry. 1 have heard
of very disappointing results arising
from the work of experts who are
trained to think in terms of the big
cinema screen and fail to allow for
the limitations of the average home
TV set. Too much emphasis on

‘long shots, over-speedy cutting and

low-key lighting may be very eflective
on a large screen, but on the end of a
12in. Cathode-ray tube. they carry
little impact. Experienced TV pro-
ducers know that two-shots or close-
ups are the most effective camera
set-ups and stick to them as much
as possible. Mind you. the BBC
themselves sometimes slip up with
low-key lighting effects as they did
with the play " Markheim.” It
may look very arty-crafty on the
closed circuit reproducers at Lime
Grove, but on most commercial sets
the result is a few pallid faces looming
up out of complete blackness.

THE “LE MANS > FILM
'[)HILIP DORTE has often expressed
the view that the cutting from
shot to shot in the newsreel
other BBC film features is inten-
tionally slowed down, compared
with the cutting in cinema newsreels.
Having scen the Shell Film Unit
dacumentary Le. Mans on. a big
cinema screen, I was interested to
sec it again via TV on my 10in. x 8in

and




424

home screen. | must say that this
excellent record of the 24-hour
motor race did not seem nearly so
effective by TV. The principal reason
for this was the restless editing treat-
ment, the ultra-fast cutting, which
was maintained throughout. Again,
the low-key night shots failed to
come over, though the dawn shots
were good. The same results were
noticeable to some extent on the
“ Victory at Sea” films, made
specially for American TV. In this
case a very fine but rather over-
elaborate musical treatment obtrudes.
Turning down the sound volume
unfortunately also weakened the
commentary—and so the very moving
picture records of war events did not
quite carry the same atmosphere
of authenticily 'to which we have
become accustomed in similar features
from the BBC. However real the
scenes may be, strength is lost in
the gloss imposed by ultra-slick
editing, elaborate optical work,
symphony orchestras and the like.

NEWSREEL PROGRESS

I WAS privileged recently to see
{ experimental BBC  newsreels,
' with varying amounts of background
music, commentary and direct re-
cording ¢ also with an interpolated
newsreading which would be tele-
vised ' straight.” The experiments
demonstrated that the BBC ncwsreel
department was not standing still
—and also that the present style of
presentation was by far the most
acceptable.  Musical backgrounds
have also been experimented with
separately and eflorts have been
made not to repeat musical recordings
too many times. This side of the
“business has many problems of its
‘own, with copyrights and royalties
keeping a small department busy. If
the newsreels used some of the
modern impressionistic music, it
occurs to me that it could be played
backwards—thus giving double the
musical footage for the same money !
From the technical point of view, a
great deal of the TV musical record-
ing, made on magnetic perforated
film, surpasses in quality many
recordings made for sound radio.

VICTORY AT SEA
HE BBC's collaboration with the
National Broadcasting Corpora-
tion of America has produced good
dividends over the years, chiefly in
the useful American contributions to
the newsreel. The American war
seriecs  * Victory at Sea,” com-
piled from official American and
British Admiralty films plus contribu-
yions from France, from captured

PRACTICAL TELEVISION

German and Italian films and from
various newsreel archives, is 4 monu-
mental work. The sources of the
material arc so varied and yet are so
brilliantly combined during editing
and linked with commentary as to
give the impression of a vast inte-
grated historical work—a television
equivalent to Churchill’s great series
of second world war memoirs. It
would be difficult to assess the time
and research required to knit to-
gether material originally taken from
so many and varied points of view.
The television screen is kind to the
different qualities of photography,
the small screen covering up flaws
and deficiencies which would be
glaring on a large motion picture
screcn. Some of the scenes were
taken from original negatives ; but
others came from * dupes"—i.e.
duplicate negatives made from prints
which were sometimes worn or in bad
condition, instcad of from original
negatives. Occasionally, the impor-
tance of some of the shots justified

February, 1953

the usc of second generation “dupes,”
i.e. dupes of dupes, or even of dupes
to the third generation—by which
time the photographic grainincss be-
comes almost intolerable. The small
size ot the LV screcn does mean that
lower standards are quite acceptable.

TWO-WAY TRAFFIC
THE increasing volume of TV film
material exchanged between
Britain and the U.S.A. is in no small
measure due to the diplomatic nego-
tiations of Philip Dorté, Head of
Television Films, who combines a
sound administrative and technical
background with the outlook of a
skilled and respected diplomat.
Recently, he gave a paper on the TV
newsreel before the British Kine-
matograph Society, attended by an

audience of professional film tech--

nicians. The film trade and the BBC
are generally at loggerheads, but
Dorté’s personal popularity with the
film people is the principal hope of
ultimate co-operation. '

TRADE

¢ View Master >’ Service

W]ATTS Radio have a special ser-

of the
Special lists are avail-
able, detailing the specified com-
ponents and suitablc alternatives,
with full details of price, and the firm
can also supply a special resistor
kit, in which all the resistors are
separately packed in labelled enve-
Jopes, giving not only the values but
the position in the circuit (R1, etc.).
Hire purchase terms arc available,
and copies of the list, etc., may be
obtained from Watts Radio (Wey-
bridge), Ltd., 8, Baker Strect, Wey-
bridge, Surrey.

vice for constructors
View Master.

Telcon Branch Office in Manchester
THE Telegraph Construction and

Maintenance Co., Ltd., an-
nounce that a branch office was
opened on December 1st, 1952, at 43,
Fountain Street,
telephone number : Central 0758,
under the charge ot Mr. J. Taylor.
P.V.C. cables and flexibles, also
radio frequency and broadcast
relay types of cable, will be held in
stock at this depot. Subsequently
other products manufactured by the
company will be added.

Direct TV Replacements
TNDER the direction of A. Rose,
this firm is able to supply direct
replacements for the large majority
of television receivers. It is in the
form of a pool, and the 2l-page

Manchester, 2,

NOTES

manual which they supply lists the
receivers in alphabetical order, to-
gether with the main special parts with.
their list number and price. Time
is saved for the servicemen as the
goods may be ordered direct, and are
available C.0.D. or cash with order.
Home-constructor parts are alse
supplied, together with special ser-
vicing equipment. Direct TV
Replacements,s 134/136, "Lewisham
Way, New Cross, S.E.14.

Airmec—Change of Name
OR some time now it has beem
felt that the word *‘ Labora-
tories > in the name of this company
has tended to give a misleading
impression, not only of size and
manufacturing capabilities, but also
of the quality and type of equipment
produced by Airmex.
A change of name has, therefore,
been registered. and with cffect from

November 10th, 1952, the official
name and address is :
Airmex, Ltd., High Wycombs,

Buckinghamshire.

Acrialite Price Reductions
RICE reductions are announced
for certain Aerialite television
aerials, and the following retail prices

now apply :
Model 53 27s. 6d.
Model 58 44s. 6d.
Modecl 58A 37s. 6d.

and Coaxial Boxes Part No. 153, 5s.
Aerialite, Ltd., Castle Works,
Stalybridge, Cheshire.
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' MIDGET CARBINET 4 » |
] {35:“;; O;é:srf?rél ‘\:Ixzneh ‘c}l‘?si)ss, arr;d back ! A% 'i l] “ A‘ B A l.l" ] TS \llh\l{l":‘ ()\I TSTANDING
0 01\5):5:“ RG . I!T n. ‘. I‘\ ‘ ‘.. iﬁlg.s Condensers. 26" mfd., 25 v.
R 3 = k E = ea.
B 0 B’I-‘ECCC" 23-. eeaé VALVES T. (EK)C R \\a}‘(ed Tubular, .1 mid.,
4150 B EG. 5 e en. GUARANTEED NEW AND BOXED Midget Outvet Transformer,
= rg 2550 %%Cl };6 ea. SOME GOVERNMENT SURPLUS ratio, 1-11 ea
V.. " 3 ea. -

s [ J6x16inid. 50 " BEC. 49 ea gjf‘,g' R, e KTul 106 e Sy Zenihd Seavin,

x 16 mid , 430 v EC. 4 6 ea. R6GT 8¢ 8D2 3¢ ‘ KTwWh3 g with over 36 condensers and
32 x 32 mfd., 450 v., 2a mid.. 25 v.. in one 61\’7(3 GT 6/6 9D2 38 | KTZ41 §9 resistors, 2 6 ea.

5 can. 411 ga . . . BKUG/GT 10/6 | 954 2'¢ | MH4 8- YVol. Controls, S.P.S.. 5 K. 2/9 ea_
DURILIER WIRE END 1YPE 616 10/6 | 955 5 - MS PEN 5- P.F. Condensers. All sizes, 4d. ea
8mid. 500 v. 26ea 18mid.500v.38 g7 8/~ | 956 36 | 6BE6 126 :
o F it TP RO, BV EDS 89TG/GT 1016 | 5001 66 | NT10 116 SPEAKERS

D 5 - | 9003 PEN25 5. :
S.TC. RECTIFIERS OMGT 96 | 126 £5 PENR g6 e Plossey 123" S Bae. 164
RM1, 4-; RM2 49 ; RM{, 16-. 6SG7 7/9 | 12C8 9 - PEN2WA 5/6 Plessev. 22! 6 10in. ROlca 36 g
HEADPNONES 6SHT 7- | 12H6 79 PM2A a9 . ‘Truvox. 576 ) '
Low Rexlsmnce 78 pmr 6SK7 7- 1078 9 - | PMIHF 49 N ey

9/6 | 12K8 a6 | PM202 49 TETAL RECTIFIERS
10/6 | 12SHT =9 | RKRT2 4- 12v. iamp.16each. 2to6v. 1amp,
85 Q7 96 | 125 8- UCH42 126 3- each. 250 v. 45 ma.. 8'9 each, 250 v.
Shragnie _ 50 G/6 | 15D2 46| UL4l iis '(5 ma.. 768each. 12v.5amp.. 18/6 each.
1,350 6VLGIGT 89 25A6 8/6 | UY4l 106 14D 86 each. 12v. 1 amp...4 6 each.
TCC. - 5. 350 v 6X5GT 79 BZAGT 9.6 | EF39 76 | MAINS TRANSFORMIRS
6. ea. © 05, 250 8- | BL6GT 10~ EBM 4. MTI PRIMARY. 200-220-240 v
INDICATOR v GAMS 10/6 | ¢ L6GT  10- EB_(‘{ili ',,Sj ‘ SECOT\DARIE% 250—0 950 v.. 80 ma..
Unit Tvpe 233. Complete with 10 valves. %‘5 g9 éSGBI;EN 3‘6 g}:‘;ﬁ S 04v.i5a-63v. ida 04 “.:5 % St
VCRYT. "Pots. resistors. condensers.  JE8 lleyiss 9 | Sll;é“ 8- 176 eaeh
ete. ete., in case. 70 - ea., carriage 7 6. | gc 491: CRP72 g: SPQ% ‘3: | M'T2 as above, but with 350-0-350 H.T.
| VALVE HOLDERS 18 ¢~ | D13 76 VUil 4,6 | Winding . - 17.6 each
BIG. 8d. ea BTG, 9d. ea. BSA 104, ea.  p7 9/~ | DH73M 10.- | VUI20A 4- | BARG! \(\\ I\ 5 OF VALVES
International octal. 6d. TR 9/~ | DHT7 10 - | W21 8. | SET OF 5 MAINS VALVIES
Mazda octal. 4. ea. At ¢/~ | BEBC4l 11.6 | W77 g - 6K8G, 6K7G. 6Q7G. 144, 6V6G, 40- per
: il g{m 112.6 §g 10- set.
EF50.8Y1. 86 148 - } - NSETOF 5 AC. DO VALVES
FMO EMO, 1 R F 17 § v )
Ll 5;'5% 2,2 gg;mn gg ’é?}m }%g I glg;cgﬂsom 6K7G. 25A6G, 25.44(; 436
“r'll(l".! WOt r\l&] \'l’DL. CONTROLS  VR11§ 4/~ ;f;?éﬂ— 13 b E7CH42 12 - SEVOF 4§1.4v. VALVES
5£2, 20002, 10 K 2. 20 K (2,25 K (2, VE119 46 ] -1 X78 13- SEVOF 414V, VALAE
50 K (2 . 2-.ea EFS8 7/6 | EL32 8- 6LD20 10 - ! B5, 1T4 1S5, %4 328 set.
40042 L KO, 2K" AK 0. 15 hf) VR136 7/- 09 9/-  20F2 13- SET OF 13 v. VALYV
30042, 5012 2'¢ ea. VRI3T 5/9 KT33C 116 ' 20D1 §'- . 9D2. 15D2. 8D2. 4D1 10 pen set.
TEIMS : Cash with order or C.O.D. MAIL ORDER _ONLY, Full List available ; send 3d. stamfy
Postaze. 6d. to 10-; 1- to 20-: 1/6 to £2; 2/- to £. Minimum C.0.D. and postage charge 23,
5/6 VINCES CHAMBERS; VICTORIA SQUARE, LEEDS, 1

TELEVISION
CABINETS

FOR ALL HOME BUILT RECEIVERS. ANY

SIZE SCREEN UP TO 17”7, FITTED WITH

FULL LENGTH DOORS AND BEAUTIFULLY

DESIGNED. ALSO RADIOGRAM & L.S.
CABINETS.

WRITE OR PHONE FOR LEAFLET

H. ASHDOWN, 98, Hertford Rd., Edmonton, N.9.
Tel: TOT 262t
[l

QUALITY TELEVISION COMPONENTS
SCANNING COILS
6/10 kV. R.F.,, EH.T. UNITS
E.HT. and OUTPUT TRANSFORMERS
LINE FLY-BACK E.H.T. UNITS
‘“ TELEVISION CIRCUITS "
Fourth Edition, 96 pages, 3/6

HAYNES RADIO U0,z

Details of this l

e . I

UNIT TELEVISION ,
are worth sendmg for!

o |
Four completely wired, tested and rellable units |
give ;1) Vision and sound. (2) Line time base, (3)
Frame time base, (4) Power supply Mounting for 97 or
127 tube eplional. |
These quickly assembied and adaptable units ensure
successful operation at minimum cost. (The parts are
not Government surplus, but newly made by a leading
electronics company.;

Il‘rlle now for further information.

UNITEL ELECTRIC 18, Avenue Road. Belmont, Surrey.

COMPLETE VIEW MASTER SERVICE

ALL MODELS ALL AREAS

PRICES. We can save you up to £7 on your View Master.
Qur very deta:led list gwﬂ full particulars. Send for your
copy now. #on o

SPECIAL OFFERS Res:s(or Kit. Every resistor labelied
with value and position in set. Please note that no
knowledge of the colour code is required with our kit.
London, 26/-. Midland, 24/9.

PAYMENT. Cash or C.O.D. H.P. Terms now available.

DELIVERY. All orders are despatched on day of receipt.

INSTRUCTION BOOKS Any model 7/6 post free.

WATTS RADIO (Weybridge) LTD.

8 BAKER STREET WEYBRIDGE, SURREY
Telephone : Weybridge 2542,
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MAINS TRANSFORMER

5v. 3 a. (Postage i6) ...

15.HL.T, TRA\EI'ORMI.R l-()l{
VCRY7 TUBL
2,500v. S5ma.. 202v l.1a., 2—02v 2a.
(post 1/6) .
CHOKE
5h. 200ma. (postage 1'-)

VALVES

EF50 (VRI1Y o
5U4G aaa ©
6V6 ...
EB3¢ (VR54)
EF26 (VR56)
SP61 (VRE5)
EAS50 (VR92)
POTENTTOME

. Less switch
With switch

VALVEHOLD
.0.

CONDENSERS
Mica and Silver Mica
Tubulars—

03mid. 2.5kv.
- .lmfd. 2.5kv.

495-0-425v. 200ma., 6.3v. 1a., 6.3v. 4a.,

BUILDING THE

Thousands of enthusiasts are building the Practical Television ‘‘ Argus® Televisor.
detalls with Blue Print sent for only 2/9 post paid.

50/-

37/4

(‘a showith order,

U.E.l. CORPN., THE RADIO CORNER, 138, Gray's Inn Road, London, W.C.I (Phone TERminus 7937)

Open until'l p.m. Salurdays, we are 2 mins, from High Holhora (Chancery Lane Stations, 5 mins. by bus from King's Cross

éll( ll(()l YTIOS

“ ARGUS” ?

All components available ex stock, as follows:

mfd. 4 216
8x Bmld 430\/ 49
16 x 16mtd. 450V -
25mid. 25v. 1/6
50mfd. 12v. B 1/6
TRIMMERS 0- (X)pf 000 T
COLL FORMERS WITH Sl UGS
tin. .. .5 8d. tin. 10d.

sy E

RS (less trans.)
5in. Rola - ... 8in. Plessey 1
TV FAl'LT FINDING.—An 80-
page publication giving reasons for
various TV troubles. and how to
cure them. Profusely illustrated
with photographs taken from a
Televisor Screen. Post paid ONLY
INEXPENSIVE ) TELEVISION,
The 48-page book which gives deta,
of TV construction from various ex-
Govt. Radar Units. Post pd. ONLY
TRANSFORMERS
Manufactured to our specifications
and fully guaranteed. Normal
Primaries.
425v.-0-425v.  200ma.. 6.3v. 6Ga.
6.3v. 6a..5v. 3a., 0-2-4-6.3v. Ga ONLY
350v,-0-350v. 160ma., 6.3v. oa‘ 6.3v.

3

4

3a. ... ONI.
All above are fully shrouded, up-
right mounting,
Universal Mounting : 350v.-0-350v.
#0ma., 0-4-6.3v. 4 a., and 0-4-5v. 2a.
ONLY 1
;5kv E.H.T. with 2 wmdmg= ot l2v.

728
7KV, E.H.T, with 4v. 1a. l)\l Y 826
PLEASE ADD 16 POSTAGE FOR
EACH TRANSFORME
please, and prmt nam2 and address

76

(Po»tage 16 per speaker)

5/3

2/9

2'6
26

32'6

8'6

Why not YOU ? Tull constructional

PENTODE
FORMER

RDF1 RECEIWVER

The unit reviewed in the October
and November issues 0[ this iournal
for conversion into Televisor
giving SOUND AND \ISI(L\ ON
THE ONE CHASSIS, Complete
with 14 valves as follows: 5 of SP61,
20t P61, 3 of EASD, and 1 each CV63,
B34, KEC52, 574G, also a complete
xeprmt of Lhe above review (car-
riage, etc.. 5/-) ... . ONLY

MAGNIFYING LENSFOR VCR97
TUBE First grade oil-filled (post-
ONLY 25

oOUrruT “TRANS-
5/=

496

RECEIVER R.

A further supply of the very popu-
lar unit we sold out of a few months
ago. Ideal for conversion to TV.
having a built-in A.C. Mains Power
Pack for 180-240 volts. Is tremen
dously powerful. employing 7 I.F
stages of 12 mc/s with 4 mc's band-
width. and has 16 valves = 6 of
VRS5, 4 of VR92, 2 of VRI36, and 1
each VRI137, P61, 5Z4. and Y63
‘ Magic Eye.” In excellent con
dition (carriage etc.. 76) ONLY

RF UNITS 26 & 27
A~ recommended in last _month's
ssue for Long Distance TV Recep-
tion in conjunction with the R1355
Are variably tuned and employ 2
valves EF54 and 1 EC52. Type 26
covers 65-50 mc’s (53-6 metres), and
Type 27 covers 85-686 mc/s (3.55
metres). BRAND NEW IN
MAKERS' CARTONS ..each ONLY
(postage, etc.. 2/-)

97/6

59/6

clearly.

OPPORTUNITIES

scope to
qualified. Details of
easiest way to -study

Cert.,
Television,
Servicing,
Projection,
Diploma Courses,

are given in our I44-
Handbook * ENGINE

ywhich also explains

ments Dept,
We Guarantee

Send for your copy NOW—FREE
without _obligation.

WRITE TODAY!

T British i;:;itnte of Engineering Technology

237, Stratford House.
7-19, Stratford Place.
London, W.1

BIE

Television offers unlimited
the technically

A.M.Brit.I.LR.E. R.T.E.B.
City and Guilds,
Television
Sound Film
Radio

ING OPPORTUNITIES”

-benefits of our Appoint-

“NO PASS—NO FEE ™
If you areearningless than
£15 a week you must read
this enlightening book.

the
for

etc.,
age
R-

the

and

j 1

Television, Radio,
CABINETS
MADE TO ORDER

Record

ANY SIZE OR FINISH

CALL OR SEND DRAWINGS

FOR QUOTATIONS

B. KOSKIE

72-76, Leather Lane,

Holborn, E.C1
Phone : HOLborn 4777

FOR ALL PURPOSES
SINGLY OR IN QUANTITIES
FROM OUR STANDARD RANGE
OR TO YOUR SPECIFICATIONS

GOOD DELIVERIES

REASONABLE PRICES
We have also a department for
rewinds giving you a 24-hour
service and a better job. Please
label al! burnt-outs with your name

and address when despatching.

P. HOWORTH

(Dept. P.T.)
51, POLLARD LANE, BRADFORD
Tel. : 37030

TRANSFORMERS

Pre-Amplifier  Transformer. Prim
200/250 v., Sec. 230 v. at 30 mA_,
6.3 v.at 1. 5/2 amps., 23/-.
HS150. 350-0-350 at 150 mA.
6.3 v. 3 amps. CT, 5 v. 3 amps.
Half-shrouded, "30/9.
FS43. 425-0-425 at 200 mA., 6.3 v.
4 amps. C.T., 6.3 v. 4 dmps C.T..
5 v. 3 amps. Fully shrouded, 51/-
F35X.  350-0-350 v. at 250 mA.,
6.3 v. 6 amps., 4 v. 8 amps, 4 v
amps., 0-2-6.3 v. 2 amps. Fully
shrouded, 71/6. !
FS160 X. 350-0-350 v, 160 mA,,
6.3 v. 6amps 6.3 v. 3 amps., 5 v. 3
amps. Fully shrouded, 47/6.
[FS43X, 425-0-425 v. 250 mA., 6.3 v
6 amps., 6.3 v. 6 amps.. 5 v. 3 amps.
Fully shrouded, 69/-.
FS50. 450-0-450 v. 250 mA.. 6.3 v.
4 amps. C.T. 6.3 v. 2 amps. C.T.
5 v. 3 amps. Fully shrouded, 75/-.
F36. 250-0-250 v. 100 mA., 6.3 v. C.T.
6 amps. 5 v. 3 amps. Fully shrouded,
32/6.
FS150X. 350-0-350 v. 150 mA. 6.3 v.
2 amps. C.T. 63 v, 2 amps. CT
5 v. 3 amips. Fully shrouded, 34/9.
F30X. 300-0-300 v. 80 mA,, 6.3 v
7 amps., 5 v. 2 amps. Framed, 31/9.
The above have inputs of 200-250 v
C.W.0O. (ADD 1/3 in £ for carriage.)

H. ASHWORTH

676, Great Horton Road, Bradford,
Yorks. Tel . : Bradford 71916
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The Editor does net necessarily agree with the epinions expressed
by his correspondents. Al letters must be accompanied by the
name and address of the sender (not nccessarily for publication):

ARGUS HINTS

S‘IR,-»RC letter under above heading in current issuc
M (Jan.) of Pracnicat TELEVISION from A. C. Deverell.
€3) L.T. windings centre tapped. Some confusion may
be caused by this statement and readers may be
tempied to carth the centre point ol the windings as
indicated by the reader.  This would result in severe
damage to the transformer if not carricd out correctly.
The recommended method is 1o lcave the centre tap
disconnected and (ree tom carth ; one outer of the
L. T. winding is then ecarthed and the other outer is
carricd 1o the L.T. line. One outer L.T. and the
centre tap suest not be earthed together.—B. L. MORLEY
(Bristol).

SLOT AERIAL
S‘lR,——\\ ith regard to your note in the December, 1952
&7 issue ol PRACIICAL TELFVISION, that the = Slot-Type
aerial is very effective in combating ghost reflections on
TV ; 1 teel that 1 must write supporting vour beliel in
this aerial.

I have, in fact, made a slot acrial, and have been
using it for about two months. The reason that 1 made
this type of aerial is, that having tricd both the “ H”
and X " types in my ¢fforts to cure my ghost problem,
and finding that the results were not verv cncouraging,
1 decided o build the slot type, and am pleased 10 say
the ghost is now reduced 1o a point where 1t can only
be seen on very close inspection.

I may add that the ghost refiection is caused by
cooling towers in @ position of only approximately
18 degrees from the direction of the transmitter (Holme
Moss), which you can rcadily see, is nearly direct front.
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Details of Mr. Roshottom’s acrial.

The slot acrial that | have built, ditfers from the one
shown in your February 1952 issue, as it is connected
with coaxial cable.

11 seems to me that there must be a great many readers
who would wish to build a slot acrial, with couaial lead-in,
but do not know the best method.

My slot aerial hus a length of merultic rod or stout
wire along the slot, extending from the centre (o upproxi-
maltely hin. from onc edge, with the coaxial connections
being : Inner conductor to end of rod or wire, and
metallic braiding ulong edge of slot, at intervals gl not
fess than Ift—J. Roseoriom (Wigan).

TELEVISION AERIALS
IR,—As a small dealer in Bristol 1 feel that the benefit
[ of my experiences may be of interest 1o many people
who have become potential TV viewers since Wenvee
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opened, expecially on the fringe. Should this appear in
print, | shall probubly find myself most unpopular with
all concerncd in the manufacture and sale of fringe
acrial equipment.  However, 1 am concerned only with
my own practical resulis when attempting (o obtain
decent reception from Sutton Coldheld.  When that
station first opened, |, in common with ¢verybody else
interested, was told by the acrial people @ *“ Ah ! at this
distance of about 95 miles. and considering the strength
of the transmitter, syou will only requirc an H type.”
Then, when things were not so good, we were told to
buy three or four element arrays, folded Di-poles, and
anything clse that could be devised. These all made a
cumbersome mass of metal to stick up on the roof,
whose sole uscful purpose, in my humble opinion,
was (o provide additional perches for the birds.

Now comes the headache 1o the dealer when he has
to install and advisc on an acrial Tor a potential sale.
Each location is ditferent, even when they are adjacent,
and the " fringier * you are the more pronounced this
becomes. Should you be foolish enough to advise an H,
vou will obtain enough signai to whet the appetite of your
chient, providing there is a signal there at all. He will
blame you because it is not even better. and you will be
forced to install & multi-clement job. My guess is (hat
you would have to make still another change and revert
to the H, thus making threc erections for the cost ol
one small H. The only answer to the problem was to
follow (he rend of lashion and install ldrge arrays
costing anylhing between £15 and £25 and, thinking
this was bound to be the best, the customer would pay
up like a hero. Personally, for my own use. 1 stuck lo
my original cheap H which gave me fair results for my
low location. During the following two years 1 sold a
lot of sets complete with a lot of expensive arrays,
finally compromising with a standard H with single
director at about £15 for the complete installation. | was
never tempted to put one up for myself, and my ex-
periences have led me to some very definite conclusions
which T hope may benctit others in obtaining good
reception at the lowest figure, 1t must first be realised
that the simple Di-pole is the collector of energy in any
array, and the higher it s the better. Also. the importance
of the reflector can be understood because it helps to
prevent unwanted signals, thereby increasing the signal/
noise ratio. The addition of directors will help this ratio
as well, in a really noisy situation. but owing 1o the
difficulty of obtaining a rcully good matching to veour
fceder, 1 am in considerable doubt as to whether any
appreciable signal gain arrives at the set end of your
cable.  With a lot of experimenting with the matching
I think it might be possible to get 4 ot of extra gain out
of decent array, but you are still feft with some prelty
nasty joints to protect from the weather, On the whole
the best bel seems to me to be a j-wave H mounted on
the Tongest wooden pole you can obtain. and if it is
fitted with the best low-loss feeder you can find | am
sure vou will be surprised at the results in any location
where a signal is possible. —* DEALER » (Bristol).

A.C.'D.C. TELEVISOR
\‘lR.«-] should like to point out a small error in Fig |
- of the A.C./D.C. Televisor described in the July-
Sept. issues of Pracnican TeLevision. C38 should
connect to the anode of the line oscillator valve V13 and
not to the slider of Ré4d.

Fadure to make this change will tend to destroy
horizontal lincarity. and the time-base frequency will
be depentdent on R64 as well as the aciual Hold control
R65.—S. A. KnigHT (Chelmslord).
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VIEWMASTER LAYOUT
IR,—With reference to the trouble expericnced by
Alastair Stewart (Fife) of interference on sound on
his console Yiewmaster, | venture to suggest that he will
never be completely rid of interference until the ‘top-cap
grid connection to V7 is fitted with a screcned connector
and lead,

Although he may improve matters by tuning the
sound receiver more accurately there will still be a
residue of frame time-base interference, a fault which
is inherent in the console model only, due to the position
of V7 directly underneath the frame transformer and
associated sub-chassis components.

A marked improvement may be noted by interposing
the cupped hand between the top-cap of V7 and the
upper-deck chassis. This proves beyond question the
necessity for fitting a screened connector.

1 experienced the same trouble myself some two ycars
ago with the Viewmaster console chassis, realised the
source and cured it inside ten minutes by the measures
stated.—FE. V. BroCk (Birmingham).

LOW-NOISE PRE-AMPLIFIERS
IR,—Mr. W. E. Thompson's lettcr in your December
issuc criticising the article by Mr. A. Thomson on
the use of the 6AKS in low-noise pre-amplifiers should
not be allowed to pass unchallenged.

Although the 6AKS3 has the suppressor directly con-
nected to the cathode. it is generally agreed that this
has no adverse effect on the operation of the valve as a
triode with screen and anode strapped together.

The Radiation Laboratory Serics, in the volume on
amplifiers, gives figures showing this valve, when triode
connected in the above manner. to be superior to all
others in. noise level. It is stated that this is due to the
plating of the grid with gold to lower the grid emission.

Finally, the EF95 is a new valve, stated by the makers
to be an exact equivalent to the 6AK5.—E. D. Frost
(Brentwood). '

“SPOT WOBBLE ”

IR,—May 1 make a suggestion which has occurred
to -me although 1 have not yet tried it out. It
seems to me that ** spot wobble " is a makeshift method
of filling in the spaces between the scan lines and likely
to cause ‘slight loss of horizontal definition. Experiments
with electrostatic tubes show that a spot which is
elongated can  be produced either horizontally or
vertically, A slightly different design of focusing
magnet or an additional magnct could be utilised to
“stretch > the spot vertically, and thus fill the lines
without loss of horizontal definition when utilising
magnetic tubes. It may be argued that towards the
outer edges of the raster the ™ spot ™ will be considerably
distorted, but seeing that this is already the case, and
particularly with wide angle scanning is it so, I do not
think that point so important. Indeed, 1 believe that
careful cxamination of the lines will show a progressive
thickness towards the upper and lower extremities of a

normal.raster. .

With regard to the various requests for a quality
TV receiver, 1 would like to make a point which must
have occurred to many constructors with the possibility
of advent of commercial stations—or should 1 say
sponsored stations ? 1t has been suggested that adaptors
could readily be made to convert frequencies for input
to normal receivers. It appears to me that the superhet.
receiver could be made more versatile in preparation
by the inclusion of two additional input sockets direct
to the vision and sound L.F. stages and a muting switch
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to the existing oscillator or mixer section. With the
independent “inputs the conversion of widely separated
sound and vision channels would be simplified, assuming
that the all-important question of cross-channel inter-
ference was taken care of.

My third point concerns the suitability of C.R.T.s and
scanning coils. One of your contributors points out
that these must be matched. otherwise ** barrellsided ™
or “ pin-cushion cornered ™’ rasters will be produced.
I have written to some manufacturers upon the point,
but they are evasive upon the matter. If you could
publish a table of as many types of each. grouped to show
their suitabitity, [ am sure constructors would be grateful.
~—L. A. BarkEer (Liverpool)

SYNC SEPARATORS

Q‘IR,~The few cxperiments | am able 1o make have all
%7 been 1n connection with the improvement of the
interlaced scanning, and 1 have come up against a
number of difficulties. 1t is suggested in the valuable
Haynes’ booklet that the taking of sync from the detector
has advantages, as it enables the picture to be eliminated
and at the samc time to obtain a synchronised raster.
1 tried this with most valuable results and have so far
tried several published circuits, but without 100 per cent.
success. Could any of the expert readers—those, for
instance, who are employed in the research labs. of the
farger firms—say whether 100 per cent. interlace is, ir
fact, possible. 1 have been told by a dealer that it is
not, and that a compromise is always necessary, as the
broadcast intelligence is subject to mains fluctuations.
Perhaps some of our experts can confirm or deny this.
At the same time, I wonder if some of them can supply
some new circuits for the purpose—even if experimental,
as it would give something to work on. Of course, if
they can be built round surplus valves, it would be all
the better. 1 might mention that the circuit in the
August, 1951, issue did not prove very successful, mainly
because of the difficulty of completely eliminating the
picture impulses. 1 tried overcoming this by connecting
the grid-leak of the limiter to a positive potential, variable
by a potentiometer across a low-voltage sour-¢.—
G. Wipnes (Kingsbury).

Building the Telesquare

(Continued from page 409)

If the generator appears to have dead spots over its

tuning range, or if it fails to come into oscillation easily,
first check by reversing the connections to L2, then,
if this does not improve matters, increase L2 by a further
turn or so.

Fig. 6.—Details of coil and valve connections.

Remember that the circuit is connected directly to
the mains and see that the casc is made the neutral or
earthed line. Do not make direct connections betweea
the instrument and a televisor under test.

SN W R TR —
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Exact specified parts at Shopping List
prices by return pos:. H.M.,, Wenvoe
and S(ounh‘ Also valves and tubes.

H.6.” RADIO ELEOTRICAL co.

1350, Stratlord Rd. Blrmln.ham 28
"Phene : Spnngﬁeld 1369 Estb. 25 years

We hold good stocks of new and
guaranteed
COMPONENTS AND VALVES
Rewinds, loudspeaker: repmrs com-
munication and TV. receiver align-
ment, etc.

GLYNDON RADIO SERVICE,
68, Wellington ¢ St.,, Woolwich,

O 2749, »
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LOOK ! RI355. eple.. 35/-, less “VIEWMASTER 7 Valves, cxact to
valves. 15/- t(carr. each 6/-). Indi- A l‘§= 4= V:"','_ IV.V"I:;GIS“:.O {;,‘.L‘ specification, -guaranteed new and
cators with VCR%i _and 11 valves. "”'m"“'m“"z“,"'r"‘f: Tox Ne. 1i- extra, | | boxed. eomprising 5 EF30, 1 6P25
85/ (carr. 5. RF Units: Tvpe 24 || Qjorisements must bhe prepaid || 1 RT61, 1 EBC33. 1 EB91, 2 6K25
22/6, 25 25/.. 27 a7/6., LF Chokes. and  addressed 10 Advertiscment 1 6P28, set of 12 £6/2/6 (post and
9H looma. 7 6; 20H 120ma. 10.6; Manager,- * Practical Veleviston,” | insurance 2/-i1: " Tcle-King ” 16in
20H 80ma. 8/6; 3H 200ma. 5/-; 10H Tower liouse.. Southampten St receiver. coemplete set of 17 valves
f0ma. 4, -. Aladdin Formers. cored. Strand, Londen, W.C.2. cxact to specification. £9/19/6; 6AMS,
%‘!n. an(ll dn. 9dl; in, Psol_\'..lr??.: - EF?1. 6F12. Z77. W74, EF62. 7/9;
in x lin. pax.. 4 lor 1/3. TS, ffers:—All com- | EBAl. 6AL5. 6/8: 6V6G, 5Z4G. EBC33,
canned, new. 10 13mes, 1/6; goﬁ\zgivroorﬁhBeA].\rllggr?aview_ the very | MU14. DH77. 6ATS6. Pén4s, L63. 155
Tmes yR13551. 1/6; Diode tvpe. 20+ | [atest T.V. described in the book | 1R5. 1T4, 3V4. 384, 1S4. 8/6; PZ30
Wideband. 10mcs, 2/6. EHT Condgs, | *"Large Screen T.V. for the. Home | 17/6; EY5]. ECC91. EF42. DK32
0.5 id. 3.5k V. §/- 0.18/8kV | sonsiructor.” issued by the mukers | 1ATG. UBF80. PL81, PL83, U22, U3T.
twice. 6 -; .05 mkv /-0 172KV R imar  valves iget vour copy | R16. CCH35. 10F1. 20LI. 6F15  6C9
twice. §/-i 001 9.6kV. 4/.. = Valves| Giect {rom  Brimar.  pleasel. | 12 i UAP42,  6K&GT. CL33. PL33
at 5/6; '2X2. EF50. EFse. EC52. | DIECL price list from us. giving | PLBZ, 10F. 10LDI1. 10C1. 10P13. 11/-;
RE34. T17A, EF36. 1246 BSHT. 6AGS. | recictnr kit. T.C.C. condenser kit. | UL4l. EL41. UBCAl. EF4l. UCH42
6C4. 9001 6J5G. 12SKY. KTZ4L | tocc “allen  wide Angle com- | EZ40. PY80. 12AT7, 10/6; U\'41 UF4}
MS/hel, 1955, elg: Stock list and ponents. Brimxzr Valves and Tubes. | U404. ECH42. DL35. 10/-; ECLR0.
enguiries.  s.ae. o Terms. o ew.0. | 0 TG ide Angle Viewmaster, all | EF80,  KT6l.  KTWel. " 6SNIGT.
ImmedistefdelivempBEW SANBENSONY [B6 5 special T.C.C. condensers in | 6SLIGT. 6Q1G. 12Q7GT, I12K7GT,
308. Rathbone Rd.. Livernool. 13. |stock. fAllen wide angie components | 12KBGT. o/6; UTR. U30. 5Y3G. 80
TTYIEWMASTER 7 Vaives. BUaran- | yeee helow). Teleking. complete sel | 25L6GT. 35L6GT. 50L6GT. 35Z4GT.
teed new. boxed. set of 12 as listed. of Allen Chassis. 70/.; T.C.C. Con- 6V6GT. 8/-; EF39. EF8. EF50. 7C5
£6/2/6; 6AMS6. 8D3. EF91. 8/-; EBSI. | gencer Kit, £7 4/3: Coils, TK1. 3/-; | TB7. TH7. 87. 7'6; HVR2A. 6K7G.
EF92, 6AT6. 6/6: EL33. KT6!. 11/6! TK2/3 4/5 89 .1l /. each; TK6. | 6/3; «ll new and hoxed. Posiage 4d
PL38. EL38 - ECH35. CCH35. PZ30. | 7o e 5 “50315 22/6; AT310. | DX valve extra, READERS RADIO.
13/6: 10F1. 10Cl, PL33. CL33. 16/6: | 307". opiy7 g/.; BT314. 15/.. Wide | 24, Colberg Place, Stamford Hill,
ggSM' '55{: SU.O 5Y3, er’q' 35L6. | ‘Angle items ise¢ below). Allen Wide London. N.16,

.38%4 slfé( '1A/76' 11)1};4,';2 ‘sz-.ér"’-ség? Angle  components. 10.308, 50/-; | PARKER'S 3ieet Meta! reiding
12/6 EF’JQ EBC33 -R»d EF"SO slé FO.305. 21/-; DC.300. 42'-; FC.302. | Machine. heavy vice model. capacity
ﬁqu i]L 'SI("-GN'IQ'I'IG'.I"EL?2‘ 35/-; GiL.16 and GL.18, 10/. each. | I8 gauge M.S. x 2ft. wide: loose
= ',Th: i b g b ST < | Standard Viewmuster. all genuine  atiachmens for radio chassis making:
7.57' Q,"--SIG' 6K17G. 6/-; 6KG 5 7/ | components ex-stock. Complete Kit. | weight 22ib.: price 42/6; attach-
S Special g l/make mainy ChEn sy | less valves and tubs. £31 (or in easy | ments. 1’6 per [t.. carriage 3/6.
425-0-325. 6v, 5v. 80ma. 23/6: usual | gyoec’ s per our list). W.B Chassis. | Send for deiails. A, B. PARKER,
st = price.  48/-.  Of/trans. P/pull. | gqind/Vision or  Powerpack. 18/6 | Wheatcroft Works. Wellington Street.
10.000. 5 ohms, 58 Co-ax Cable. | Cacn: WB.103, 82/.; WB.103a. 52/6: | Balley. Yorks.

?323'»35:-1;};1:1 olisism:};aix'asblsmé'(‘mf) WB.104. 15 6, WB.106. 25/6; WB.107. | WENVOE  Vision Rx.  4-EF54

R = 32/6; WB.108. 33/3; WB.109. 22/6; | stages. complele with video and
RADIO UNLIMITED. Eim  Road £ . § ; i

B.110. 10,- WB.I11l, 5/9 W.112/3in.. S 5
. - p | WB. | |cath follower. full bandwidth. new
London. E.17. (Phone: KE\E 4813.) 21/, W.B.112 12in.. 21/6. WB | £510 .. 1 valve' pre-amp, EFb4.
WINWOOD FOR VALUE.- Viewmaster | chassis Conversion Kit, 35 -; W.B.300 40/-; 2 valve. 60'-; 250y 70ma, 6.3v
Coils ull areus. 17/. set. incl. choke | pre-amp Chassis. 17'6. Westinghouse | 34, p.p. fully smootlred, £2
New stock Conds.. 450vw. 8 inf, ?/-‘ Rectifiers. 36EHT100, 29/5; 36EHTS0. | D. THOMAS. " 6 Coroffation Ed.
35 3L 8% 16 S/ 16 X 16, 8/8.32 X | 28/1; 36EHT4S. 2/8; 088 2044 | Tetbury_Glos.
Sa. 316, ML OpRrs.. omn. » 92111 14D36. 11'7: W.X.3 an W.X.6.
14/6, 8in. 15'6, 10in. 19/6. Special. | each. T.C.C. Condenscr Kit. £7/8/6; ?gx swsl?eo"‘ﬁ‘e::rx“songzil:s”bwfls(s) ;L“I'(\‘llg
Rola 10in. W trans 32/6; Goodmans | Morganite Resistors. 35/6; type Q o o
. . et . 127. Brockley Rise, Forest' Hill; S:E.23.
10in. W/tr.. 33/6. Valves, new and Pots. 5/- each: 6 Colvern Pots. Kil. | (por. 54971
boxed. 6F6M. 7/9; 6SK7. 7/'6; 6NTM. | 92/6; L7507 Connector. 8/9; Wearite
7/9; 6K8. 6Q7. 6K7. 6V6. 5Z4. 3976 | Coile. with 19, L'don, 22/-; Wenvoe | ‘F YOU REPAIR T/v SEIS, send 6d.
set: 6CD6. 10/6i 25A6. 25L6. 35L6. | ,q  Pontop Pike, 28/-; H. Moss, | SIAMPs  for our Spares Manual
12K8. 12K7. 10/-; ECH35. 12/6; Ten | Bhum and K-O-S, 30/-. Send 6d | RDIRECT =~ T/V ~ REPLACEMENTS
EF91 for P/Iv sel. 79/6; ECL8O. | stamp for our comprehensive lists | D€PL. P-W. 134:136. Lewishamn wav.
EFB0. EV51. 10/6. New lisis. SLamp | giving details of Magnaview. Tele- New Cross. S.F.14. iTIDewav 3696.)
please.  WINWOOD. 12 Carnarvon  ging =~ Viewmaster 1Std. and Wide | PREMIER 6in. T.V.. VCR97 for sale.
Road, Leyton. E.10. «Mail only.) Anglel. W.w. T.V. S’het. P:w." Aulo- in eonsole cabinet with magnifying
GUARANTEED  VALVES : 6K$G. | gram.  P.w. Tape Recorder. P.W. | lens, working . order: Midlands.
25Z4G. KT6l. CL33. PL33. 11/8 | Eiectionic Organ. Highspeed Fauli | 44, Corngreaves Rd, Cradley Heath,
6QIGT. 6V6GT. 12Q7GT. 12AT7. | Finder: A.C. Band-pass 3, etc., etc. Staffs.
lzK'IGJ 106 5U4G, 807. 6SNTGT. | Please add 9d. postage on orders | RECORD-PLAYBACK Amplider Kit
R MUl4. VU39 | under £2. L. F. HANNEY. 7. Lower | complele. High impedance, 4 walls
T. 96 7C5. | Bristol Road. Bath. (Tel.: 3811 outpul. 4 BVA valves and speaker.
. B6XBGT. 8 -1 | g3 STRIPS, new valves. 30 -. Fiter- | £5/15/-; Power Pack. £2/17/6; both
1246, 1A5. 7/-3 1 yhits weatherproof box. 1ft. coax.. | Wired and tested. £10. Post and
5. 9D2  VRS53 | oniis” ete. 2 6; parcel Spares, 76, | hacking, 5 - cow.0. SOUTHERN
VRS6. 6/ ~Special offer : 4 6J5GT | Loy pounds: free post by return. | RADIO. Dominion Road. Worthing.
or 3D6. for 15]. posiage 6d.  Send  AUTO-RADIO.” 334, Newhamplon | NEW VALVES WANTED, small or
43d." stamp “3r Tuil list o r?mpon—l Rd East Wolverhampton, large quantities. All Television Valves
Ent.\ ELECTRO-SERVICES & CO.. AT p
G S S WIl> (Phone. | P.T. ARGUS TIME BASE, CRT and | and ECL#0. EF80. EBC33. 6K8. 25A6.
{iéttcrsga Ydga T "pbw'er chassis, working order: Sound | K'T66. EICH35. et Prompt cash.
5 6/-. S112 14/-. T34 | and Vision Kit complete. all new |'WM. CARVIS. 103, North Street.
;})ﬁ;yNﬁrsLsrcgn_ By Sl T 4| barts: 1355 Set with RP24 fully | Leeds T

g e ¢ nd RX. '7' | modified A.P. . working order. Box
,Sgg{:o w“égg C%,gjr?dn("}‘nr}rze)gj 312 "t |_No. 145, ¢/0 PRACTICAL TELEVISION. EDUCATIONAL
HENSHALL, 24. Doncaster Avenue. | VCRS7, television tesied. small |y pR.E. Data for constructing TV
Manchester. 20. | number for sale. 22/6 each. = ADPDPIY | gerialstrength  Meter.  7/6;  5.500
HAYNES RADIO: wide-ancle com- evgr_nngi_ after 630. W. BL EAK- | Alignment Peaks for superhets. 5 9;
ponents: T.27 fine output trans. LEY. 127 Tower Gardens Rd. Tol-|’sample copy * Practical Radio Engi-
former. S27 scanning unit. V.L.5 | tenbam. London. N.17. | neer.” 2/-. Membership-examination
amplilude control. and E.L.38 valve. BELLING 4-element Aerial. Sutton  particulars. 1/-.  Syllabus of seven
£6 the lot. RANKIN, 4. Arden | Coldficld. used. but in perfect con- | postal courses [ree and post free.
Grove. Harpenden. (Harpenden 31.} | dition. 35/.. Pre-amp. with power'sgcaE’rARY, I.P.R.E., 20. Fuairfeld

|puck< 40/-. 36, Acomb Rd.. York. ,\Rd‘ London. N.§.
i
VIEWMASTER S.E.LONDON CONSTRUCTORS

TELEVISION COMPONENTS

for the TE1LE-KINC
CPractical Television Reeviver ™
VIEWMASTER, E.E. TELEVISOR
and VM wide angle modifications

m stoe
Price Lists available on requesc.

J. 7. FILMER, Maypoe Estate,
BOI‘OY' Kent. Tel.: Bexleyheath 7267
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COMPACT T.V.

The now famous *
sion " enables you to construct a
remarkably compact. sell-containsd
televisor : Sound, Vision, Tim= bases,
Speaker and power pack on one 1353
chasgsis—without the use ot anv ex-
pensive RF units.

Data, for all five channels, 3 -

We can supmv 1255 receiverz, in original
makers’ cases, compietg with 11 valves,
45/~

INDICATOR _UNIT 182.\ containiny
VCR517 (6 in. C.R.T.}. 4 SP5l's, 3 EF30's
5U4G, dozens of resistors. Condenw ]
etc., 9 WW pots these contain manv
of the dddltlondl components required
for our conversion, or for "Scop» con-
struction. 796 in original cases. We
can supdly less EF5(0s and 504G, 50 -

RADIO EXCHANGE CO.

9 CAULDWELL STREET,
BEDFORD

(Phone: 5568)

New 1353 Conver-

YOU
can become
a well-paid

RADIO
ENGINEKER

Our Home-Study Courses in
Radio, Telcvision and Mathe-
matics are a proved success.
We train men to earn good
money in their spare time,
start businesses of their own,
or get bigger salaries. Post
coupon for free details.

T. & C. RADIO COLLEGE

waeePost in tensealed envelope, 11d. postage sew
To: T. & C. RADIO COLLEGE,

36, Northfield Road,
Ringwood, Hants.
WM 0o0n0000acene0anco0n0saneoaacannoaana
ADDRESS .......... 000000 0000000000000 0
T2/53

PRACTICAL TELEVISION
ohm

80 CABLE COAX

STANDARD }” diam.

Polythene insulated.
NOT EX GOV.
10d. per yd.
COAX PLUGS, I/2 each
COAX SOCKETS, /2 each
COAX CONNECTORS 1/2 each

WIDE ANGLE SCANNING. —ltull Raunge Allen

and Viewnmster Comp. in stock.
All Val iogow., 4d.; 1 ow., B3
w.. Bd.: 2w, 1/-
WIRE-WOUND

ture Ceramic Type.—3 w.
16 w., 20 chinn to 6 K.

i knurled and sl«-ﬂml

TK.2K,25 K, 3 K., l('

each 3,

COILS. —Wearite ™ P* iype, 3/~ each. Midget
Osmor Q" type. 4/- each.  All rminzes.
0O/P. TRANSFORMERS. —Tapped smail pentods.
3/9. Heavy duty Tv 4/8. Ditto, tapped, 4/9.
L.F. chokes I h. 63 ., 4, 20,223 h. 190/150

ma., 12/8. 5 h. 2

MAINS TRANS.—From 21/- j=wmaster, 35/-:

'I'eleking. 30/ S5ov. bhn HTR Trans, /6.

'Specials or re-windy to ann requireinents.

C NDFNSERS. new stock best makas—(ml mid.
3 9.

3 tua..

6 K ‘6. Ditto, L a2
Mmrhen_i 8 k\' 2/3.  .0nog, 0063, 00l
mfd,, small mica, 83. {2 mnl
4530 vo Tub,, aud L1 and 94.
mid. 450 v. Tob., 1, ) v., 19
(01 Sprague LO00 v. short ends, 51
VOL. CONTROLS.—Miduet trpe.  All
Values, 10 K %0 2 Meg. Long spandie 3
Lese Nw.. 3/-: S P sw, 4'-5 Dl ww. 4/9.
ELECTROLYTICS. ALL TYPES. NEW STONK
367450 v. B C 218 | 8+ 15/300 v. Dubilier 5/6
*3/300 v, Dubilier 3 - 11.4—10/1 v B
KESMAG0 v. BOLC. 4/- o
3430 v. B.ES. 3 i
L6450 v, TOC. 28 | o Ssd f
165450 v. Dubiligt 3/ | 60 med. 330 v
*168/500 v. Dubllier 4/- | 250 mid. i ¢
+18/450 v. B.E.C. 5/ v,8
* lus, Tub. W/E. All others Can Typz
NEW
BOXED VALVES GUARA‘{TEFD
IR5 .. 9/~ | BNT .. . 78
125 - | BT 9
" 9/- 63LT
98 | 6ve
/8 G X
. 9~
.78
. 78
. b8
. 818
. /8
. 848
. U8
.. 10/8
. 1218
. 88
10/8
a6 ... 106
SPECIAL PRICE PER SET :

1R3, 174, 185 and 351 e e 3208
B6KR, 6K7, 6Q7, 6V6, 571
10EFoL for Pract. Tele. A.C./D.C. ™
EF30 1ix New Equip. Al tested. 4 for £1. Post Puud
VIEWMASTER. Het 12 valves, £6/10/-, With
EY35), £7.

TEFLEKING.——Set 17 valves, £§ 10s,

BARGAIN CORNER
M'cora golder Giy/40, 16

5'8 4 1h.; 10/8 [b.: 4d.

yd.; T C., wire 18 to per ¥i., 2d.; PVC
Connecting wire. various dingle or Ntranded,
24. vd. Twin Gaug Midget 375 mmid., 7/ ; hitto,
st midget, L0005 mid.  slightly  soiled. 5/6.
Metal recta., 280 v., 0 m'a, 9/-; 2 v, Accumulator
) A/, 4/9: Rothermel Xtal Mike Inwert, 8/8
B7G Valveholder and Hereening Can, 1/9. V'holdery,
octal, pax., 4d.; moulded, R4, LF50, BTG, BAA,
RGA, 1/-; BI2A, 1/3; 2 k. § w., heavy duty WW
Pot. lin. npmdx, 4'8; new apd boxed. .1 mid.

a30 v. Metal Case Micamould Cond., 8/6 doz

P. and P. 6d £1 orders posi free. Lists 3d.

'I' H 71, MEADVALE ROAD,
Ak EAST CROYDON

Callers : 307, WHITEHORSE ROAD

WEST.CROYDON. 0 1665

LYONS RADIO

3, GOLDHAWK ROAD, Dept. M.P
SHEPHERDS BUSH, LONDON, W.12,

Telephone : SHEpherds Bush 1729
SPECIAL BARGAIN OFFER,—To free
storage space we are offering INDICATOR
UNITS TYPI 182 (less relay) at a clearance
price. They are fitted with a cathode-ray
tube type VCRS517 suitable for either TV or
‘scope ; 3 VROl's, 4 VR65's, 1 5Ut, § wire-
wound pots.. mu-metal screen. and a wealth
of other useful components. Units are 1n
zood condition with C.R. tube. TV picture
tested to ensure freedom from cut-off.
PRICE 65 cax‘riage 6'6.

TWIN FF JR.—Standard 300-ohm twin
ribbon ieeder (7/01\ at the special price of
8d. per yard or 7- per dozen yards plus
61d. per yd. over 12 yds. Post any quantity,

INDICATOR UNITS TYPE 82A.—These
units are similar to the type 62 about which
conversion details were recently publlshed
Principal parts fitted are 12 VR91's (EF50).
41 VR65's (SPG1), 3 VR92's (EAS0). 2 VR54's
(EB34). wirewound pots.. high voltage con-
densers. resistors. switches, cathode-ray
tuhe VCRY7 (TV picture tested) with mu-
metal screen and masses of Other useful
parts. Built on a two-decker chassis with
cover, overall size beinz 18 x 11} = 8!in. In
good used condition with all valves and
C.R.T. tested. PRICE £6.10.0, carriage 8/6.
CATHODE-RAY TUBES.—Brand new and
unused in makers' special transit crates.
Television picture-tested to ensure freedom
from cut-off. Types available : VCRS7 or
VCR517. PRICE 39 6 each, carriage 3 8.
MOVING COIL S KERS.—Brand n2w
by famous maker (Radio Manufacturer's

surplus stock). 8in. lightweizht. PRICE
76 ; 6iin. PRICE 156 3n.,, 14- All
post free.

COAXIAL CABLE.—Standard 75’80 ohms3,
tin. outside diameter. PRICE 11d. per yard.
(Post under 10 yds.. 1/-).

G.E.C. & B.T.H.
GERMANIUM
CRYSTAL DIODES

! G.E.C. GLASS TYPE 5/igin. x 3/1gin.
B.T.H. LATEST TYPE MOULDED IN
THERMO-SETTING PLASTIC
Both Wire Ends for Easy Fixing.
4/6 each, postage 24d.
SILICON CRYSTAL VALVE
3/6 zazh, postage Zid.

Fixing Brackets 3d. Extra.
Wiring instructions for a cheap. simple
but high quality Crystal Set included
with each Diode and Crystal Valve.

COPPER INSTRUMENT WIRE
ENAMELLED. TINNED, LITZ,
COTTON AND SILK COVERED.
Most gauges available.

B.A. SCREWS, NUTS, WASHERS
soldering tags, eyelets and rivets.
EBONITE AND BAKELITE PANELS,
TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES,

ALL DIAMETERS.

Latest Radio Publications.
SEND STAMP FOR LISTS.
CRYSTAL SET
INCORPORATING THE SILICON

CRYSTAL VALVE
Adjustable Iron Cored Coil.

RECEPTION GUARANTEED

Polished wood cabinet. 15/-, post t/-
A REAL CRYSTAL SET, NOT A TOY

POST RAD!O SUPPLIES
33 Bourne Gardens, London,‘E.4_
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Whilst we are alwavs pleased to assist readers with
their technical difficultics, we regret that we are tlrlz;b[c
to supply diagrams or provide instructions for Hl(}(/\] ing
surplus equipment.  We cannot supply alternative detdils
Sor _constructional articles which appear in these pages.
WE CANNOT UNDIRTAKE TO ANSWER QUFRIES
OVER THE TEILLPHONE, The coupon from p. 432
must  be  attuched to  all  Queries, und if a posta
reply 10 required a  starnped and addressed enyelope
st be enclosed.

LEAKY COUPLING CONDIENSERS

Mw ¢ Inexpensive Televisor 1355.”° with Miller timic-
hase, 65SN7 output, has developed a peculiar fault after
three years of good reproduction,

The picture, after approxtmately an hour’s use, drifts
fo the right, as scen from the front, until onlv half the
picture is visible. The other half appears to he at the
back or side of tube,

Shift control will, for a time, return it th norimal position,
but only until full travel is reached.

1 have renewed the | M2 control on shift, but
faunlt persists.—H. L. Nicholson (Liverpool, 14).

Drift on an clectrostatic tuhe of this sort is due either
to aleaky coupling condenser from timebases to the plates,
or a very high or open-civcuited plate-return resistor, or
a high-resistance plate connection inside the tube base
or tube envelope itself.  In general. the plate is isolated
orni that side from which the picture drifts.

the

You should renew the line-coupling condensers. as
only an extremcly small feak will produce this trouble ;
also the rewurn resistances, and cheek for poor connec-
tions at the tube base.

FOLD-OVER ON FRANMIE

My Premier magncetic TV has developed a bright line
about tin. wide along the hottom of the picture, On
imspection this is obvionsly fold-over. [ have replaced
C12 and CI3, and disconneeted in turn cach half of Cl6,
and also interchanged V2 and V4 without cffeet. Any
suggestions, please 7.0, B. Woodham (Coventry).

The trouble of bottom fold-over may be duc to the
agemng of the frame output valve. and i possible an
alternative should be wried. It this does not improse
the raster, check on 1he screen and bias resistances of
1hé stage for a possible change in value, and gencerally
mcasure as tar us you can all small parts of this sort
associated with the stage.

Shorting turns in the outpul transformer are sometimes
responsible. but if the remainder of the scan is linear
this is not likely in the present case. If the whole of the
outpul stage is in order, the oscillator should be examined,
particularly the anode load of this valve,

" VIEW MASTER ”—TUBE FAULT

Please can you help me with a fault which has developed
in my View Master TV 2 1 built this set ubout February
last, using xlt the specificd components. It has given excel-
fent results uatil recently when the picture clouded over.
This clouding or lack of brightness appeared as horizontal
strips until it tinally covered the whole sereen. Now the
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oppoesite is occorring, the dull picture becomes bright in
horizontal strips sometimes a few inches wide and some-
times only the width of a few lines. When the picture
is dull, there is a bad Hare on the right-hand side of all
objects, nad figures scen to be transparent when standing
against a horizontal line such as a shelf or staircase. 1
have checked the spot suppressor components and replaced
them, with no result.  Although there is a fare on the right
side of objects when the picture is dull, the same ohjects
are cot off clean and sharp down the right side where
there is a bright strip. | have run the heater of the tube from
a separate transformer, but the result is just the same.
Incidentally, it is a Mazda 12in. tube with the extra com-
ponents for increased E.HUT. ‘The raster when run with-
out a4 signal does not seem to have any fault.—J. Snoddon
(Liverpool).

The fault you describe is undoubtedly duc to an
intermitient heater cathode short in your C.R.T. and it
may be thut you will have 1o replace the tube. We suggest,
however, that you endeavour to reduce the heater voltage
slightly and note whether this has the effect of clearing

the short.  Also check that R.71 has not become
disconnected.
CHOOSING A CIRCUIT

I propose hailding a television reeeiver and 1 should he
greatly obliged if vou would give me some advice and
information on the subicct,

My nearest transmitter is Holme Moss, approximately
30 miles awuy, and excellent sound and vision are received
in this district. | would like a superhet ¢ircnit with prob-
ably a 12in. or 15in. tube (local AC.. mains 210 v.),
preferably non fethat E.H.T. q

I saw in a recent issuce that vou recommended the con-
version of a RA3SS for fringe area reception; and [
wondered if there was any published data for this set 1o be
used with a large tube. H so, would you please let me know
where [ could obtain the information with regard to con-
version and units required and the approximate cost of the
complete recciver with 12in. tuhe ? Alternatively, could you
recommend the conversion of uny other R.A.F. receivers
or do you hnow of any commercial kit to mcet my require-
ments >—A, Bell, B.Sc. (Shefhicld).

The R.1335 is suitable for conversion (o @ vision unit
but a R.F. head is required for this, and in the circum-
stances it is as well to construct a superhet circuit to
pubtished design ; many ex-Governmenf parts can norm-
ally be used in this way. The receiver need not, of course,
be superhet, and at 30 miles from Holme Moss a straight
recciver of lour stages will be suitable. Suggested circuils
are ; the P.T. receiver (August 1o November, 1950) :
Combined  Superhet  (July 10 Sepiember, 1951) ;
A.C.-D.C. Receiver (July to September, 1952).

AN (hese circuits use their own time-bases and are
suitable for cither Yin. or 12in. tubes ; the average cost is
about £45. but this can be reduced by the use of ex-
Government parts, particularly valves. Ex-Government
paper condensers are not recommended.

SOUND CHANNEIL, FAULT

1 have a Pye table model type BI6T television. Tt uses
a T.R.F. circuit with the lirst two R.F. stages common to
vision and sound channels.

My trouble is that after working for about twe. hours the
sound becomes distorted.  The distortion takes the form
of a kind of rattlc of the speaker diaphragm. I believe
it is caused by the heat generated in the set, because
it the sct works out of the cabinct the defect is pot
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noticeable, and when the set cools down the trouble
disappears.

Can you please suggest the component that is causing
the trouhle ? 1 have tried renewing the valves in the sound
channe! without effect, and the vision channel is not
affected.—C. Newson (Braintree).

As the vision channel is not affected, the fault will lie
in the sound channel after the first two common stages
As the valves are not at fault. a change in a resistance
value seems most probable. and this is most likely to
occur 1 the oulput stage. You should check on all com-
ponents which are situated close to hot parts such as the
rectifier valve or the line output valve or the dropper
resistance. The speaker itsell’ may, of course. be at fault.
and heating of this component may causc distortion
of the speech coil clearance ; try the set with the speaker
out of the cabinet for a while. Another source of such
distortion is the noise limiter on the sound channel,
and all components associated with this should aiso be
carefully checked.”

FRAME SCAN TOO GREAT

I have recently completed the View master console
12in. with double-deck chassis Wenvoe. I am using a
Mazda CRM 123. My picture is good, but I am troubled
by the following faults.

Non-linearity of the frame time-hase and picture is over-
scanned, cramping at top and expanding at bottom.
Lines are pulled out right in the centre of the tube. 1
bave tried various values in R.66 znd have carried out
adjustments te R.65 but cannot remedy this.

My other problem, which is very disturbing, is that
I get excessive hum or rattle on sound. My picture is
_not affected. With volume at minimum this hum and
rattle is not cvident, but as | bring sound in, on it comes,
a vibrating sound. By pressing on the sound vision chassis
or putting my finger over the tops of coils 411, 412, 410
seems to practically eliminate this noise. 1 have tuned
thoroughly to try and get this clear, but have had no
‘success. | have screened the frame time-hase from the
BC33, which is lying directly underneath. This cuts
out some of the noise, but there is some other source
also ; it is most evident when the transmitted picture
is white or has much white element in it. 1 should be
grateful if you could help me in this matter. I am quite
satisfied with my picture, which is stecady and clear.—
A. V. Badman (Bristol).

To reduce the frame scan we suggest increasing the
value of R.56 until R.64 is able to control the frame
amplitude to the desired size.

The hum which you describe is caused by vision
interference on the sound channe! and it will be necessary
very carefully to re-tunc L.413, 414 and 415, since only
if these circuits tune sharply will they have adequate
selectivity. Also connect the negative end of C.29 closer
to V.7 than at present.

AGED COMPONENTS

I have a Ferranti T.1205 12in. console which has
recently develope! a fault.

When 1 switch on, the picture slips in the vertical
direction. The *“ Vertical Hold ** knob is at its maximum
in one direction and when altered only makes the picture
slip down faster.

The only way | can counter this slipping or rolling is by
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turning the *‘ Height >’ knob and diminishing the size of
picture vertically to nearly half.

After the set has been on for about an hour T can
increase the height by turning the ‘¢ Height >’ knob
gradually until the picture is almost full size.

This happens each time I switch the set on.—H. L. Ewing
(Manchester).

It appears that the frame _oscillator vulve or an
associated component has aged. and the normal locking
position on frame now lies outside thc range of the
control.  You can try changing the valve. but it might
te possible to effect a cure by ™ padding ” up the hold
control wiih resistances on either side so that the range
is altered relative to the applied voltage. You should
reduce the resistance on the side of the control at
which the slider is set when the picture is rolling
least. and increase it correspondingly on the other
side.

The dependence of hold on height points to the
possibility that the H.T. fine to the frame time-base s
not properl/ decoupled, and a check should be made
with this in mind

EXCESSIVE E.H.T.

1 have recently completed the Premier 9in. magnetic
televisor, but cannot get enough width on the tube. How
can I increase this ?

Also on the height the lower flyback lines are com-
pressed together into a white bar about -kin. wide,
otherwise height seems all right.—W. H. Clarke (Sidcup).

Lack of width on Premier receivers is generally due
to excessive E.H.T. on the tube. and you should therefore
reduce this by means of a high-resistance bleeder chain
wired across the output terminals. A maximum
resistance of 50 M (5 x 10 M) is suitable. and the
final anode of the tube can then be tapped down this
until sufficient width is obtained. On the other hand,
the line output valve may be down in emission, or the
H.T. applicd to this stage may be low ; a check on the
voltages on the various electrodes compared with those
given in the booklet will cover this point.

On the frame side. experiment with the anodc load
of the oscillator and the bias of the output stage.

TUBE SHORT-CIRCUIT

Will you please tell me the reason for a purple glow
and arcing which has developed around the electrodes
of my cathode-ray tube after about a quarter of an hour’s
use ?

The signal on the tube was satisfactory before that, but
1 noticed two or three Hashovers in the tuhe. 1 have
checked over the E.H.T. and tube circuit and can find
nothing abnormal.—A. F. W. Fielder (Kempston).

A glow around the gun of a cathode-ray tube may be
due to a soft tube, but if arcing is also occurring, it
appears that a partial short-circuit has developed between
two of the electrodes, and if this is so, it is likely that the
tub® will have to be replaced.

I QUERIES (OUPON

l This Coupon is available until February [8th, 1953, and
must accompany all Queries.
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VALVES BY RETURN

4/6|6N7 8/-| ELO1 10'6
]GHGT 5/~ |65GT 8i-| KT61 10/-
1LDS 6/6 |6SHT 56| KT63 716
JLNS €/6|65Q7 9/6 | KT66 10~
IR5 8- [6SNT 10/6 | KTWe3  7/-
184 9/~ 6857 716|024 76
185 9/-16U7 6/6| | PEN45  7'6
1T4 9/-{6V6G /- QP25 76
1625 5/~|6XsGT 7 6|RK34 3~
2158CG 4/-17193 3.6|RL37 4-
Z5A6 9/- i R72 2'6
2C34 3/-|7B6 6.6(S4 76
L6 11/8|7R7 765P41 3 -
d 5/-( 954 2 6|5P61 3/6
354 10/-{9D2 36| TP25 8 -
50YGGT  7/6|12A6 7T-|02 10'6
5U4G 9/-112J5 5.6| U404 g -
5Y315Z24 8'6(123G1T 5-|VR21 6
6AC 7/6|125H7 56|VR53 66
i 7-1128L7 B VR 26
6F6 8/6|ANLS 5 8/ VRES 36
6G6GT 9~/ CV6 26| VR6RA 3 -
HHE 5/-1D1 2 6| VR6S 3-
6J5GT  5'6|E1148 26| VR 26

10-| EA50 26{VRI50 10-
6J7G 6| EF36 6/-1 V3110 78
6K6 8/6 {EF50 66 VU3® 106
6K7G 6/6 EF54 46 VUill 36
GK8G 11/- | EFO1 10 - -'VUIMA 36

6L6G  12/6 EL32 T6 VU3 36

All the abave are Boxed and Tested and
carry mv guarantee,

T.OOP AERIALS 1155 D.F ..o, 86
HAND MIKES. Tannoy Power. Carben
type. With press to talk button. 338

CONDENSERS
hole Fixing ..

Muz.’ Order Only,

E. MINETT

54, RETREAT STREET,
WOLVERHAMPTON

3, 8 mfd. 500v. wke.

WENVOE
CONVERSION

Type AC/4 Convertor unit for use
with Sutton Coldfield receivers
Optimum picture detail and Scund
reception  without retuning or
zlterations,  Incorporates power
supply umit, R.F. stage and highly
successful double mixer stage en-
suring freedom from noise and
correct reception of the new single
side-band transmitters. Also avarl-
able for Holme Moss on London
type receivers. Price, complete
with 5 valves, etc., I5 gns, C.O.D
if desired, or by arrangement with

your own Dealer
The AC'3 neutralized triode PRE

AMPLIFIER. A well desiened and
proved unit giving the best possible
results for ‘Fringe’ and long
distance viewers. Our confidence
tn the unit is revealed by our 7 days’
approval offer. Price complete,
10 gns. C O.D. if desired, or by
arrangement through your Dealer.
IHustrated lcaflets and details, etc.,
available on request,

SPENCER  WEST

Quay Works, Gt. Yarmouth

Telephone : Gt. Yarmouth 3009

i
i

CINESMITH PRGDUCTS

* NEW 1952 T.V. CHASSIS %

Completely factory built, aligned,
tested., Simply mount thie TV, into a
rtece of furniture. wall, cupboard or
cabinet, of your own chonsing or

making. and cnijnoy quality television.
Pertect picture graduation definition,
brilliance.

focus,

H OhVL KL . 1652 VALVE
* ]2m. \l l \II\I\I"I) l

FRICE
COMFLETE
z {TAX PAID)
Wote tor Hlasdrated leaflel cc.q.e. plrase).

GUARANTEED 12 MONTRS,

Order now o cectre good delicery.

ALSG SE PPl v ITANDSGME
WALNUT

~

Aerial ercction  and installation
facilities with rkilled rervicing avail-
able in any patt of the country.

BRITANNIC WORKS
(bist. 1932),

REGENT STREET, BARKSLEY

FIRST-CLASS
TELEVISION and
RADIO COURSES

GET A CERTIFICATE!

After brief, intensely interesting study
—undertaken at home in your spare
time—YOU can secure your pro-
fessional qualification or learn Servicing
and Theory. Let us show you how !

;- ===~FREE GUIDE------:

The New Free Guide contains 132
pages of information of the greatest
importance to those seeking such
success compelling qualifications as
A.M.Brit.l.R.E., City and Guilds
Radio, P.M.G. Radio

.
.

.

.

.

.

»

.

y Final
» Amateurs’ Exams., Gen. Cert.
+ of Educ., London B.Sc. (Eng.),
tA.M.1.P.E., AM.l.Mech.E,,
» Draughtsmanship (alibranches),
v etc., together with particulars of
¢ our remarkable Guarantee of

:

.

.

»

N

.

.

.

.

’

SUCCESS OR NO FEE

Write now for your copy of this
valuable publication, It may well
prove to be the turning point in your
career.
FOUNDED 1885—OVER
ee=e-= 150,000 SUCCESSES.....’

NATIONAL INSTITUTE OF
ENGINEERING
(Dept. 462). 148, HOLBORN,

DON E.C.I.

Radio G200 Announces

VALVES at |/9. RR34/2C34 at 2/3. EAS50,

DI, 954, 2X2A, at 4/6 ; 6H6, 12H6 at 5/6 ;
i2SH7, 4DI, 6]7g, 6557, at 6/9 : 6SK7gt,
125C7. 125R7, 6U5g, EC52, 12507 ac 7/9 :

7C6, 7C5, 7TH7, TR7, 757, 7Y4 at 8/6 ;

D78, IS4, IT4, 3Ad4, 6X5gt, 65L7,
DH77, W77, 35Légr, 50Légt, 25Légt.
3SZ4ge ac 9/6 ; IR5, IS5, 354, 3Q4/NI8

3v4, D77/EBYI, 6Végrt,
6CH6, 6BG6, 6CDég,

6Ubg, 6C6, 6D6,
X78, 6N7, 6B8gt,

12AT7, 12AU7, 12AX7, KT81, 2A3, 6B4g,
at 10j6; 6KB8gt, 12K8gt, X76, SUA4g.
2t 12/6 ; CV2, 5R4gy, 8012,

All V/Master and Tele-King components
available ex-stock.

ARTHUR HOILE

55, Union Street, Maidstone,
Phone ¢ 2812.

ALUMINIUM, LIGHT ALLOYS,
BRASS, COPPER, BRONZE,

IN ROD, BAR, SHEET, TUBE, STRIP,
WIRE, ANGLE, CHANNEL, TEE

3000 STANDARD STOCK SIZES

H. ROLLET & GO., LTD.

6, CHESHAM PLACE, LONDON,S.W.I.
SLOane 3463

Works :
36, ROSEBERY AVE., LCNDON, E.C.1.
Brarches at Liverpool, Manchester,

Birmingham,
‘“No Quantity too Small "’

Kent,

[ﬁ > lpw| o

The at Work

** Whet's this concoction up here ?
Somecone’s gone haywire | fear.”
Yelled Of " It’s ail right,
Thanks to me and FLUXITE,
Our set will be three times as clear | ™’

** Fluxite Quins '’

Seethat FLUXITESOLDERING PASTE
s always by vont—in the honse —ogr-
aun -\\ullxxlmp~uht|1\<| speedy wol-
wis needed, Used forover 40 vears
in G unent works anl hv leading
[RIHNE I mam N |
irom -nuun—m ting, from 1/~ ap-
witrds,

FLUXITE

SOLDERING PASTE

A stuunch  Companion  lo Flurile
Soldering Fluid.
SIMPLIFIES A;; SOLDERING
Write for Book on the Art of " SOFT'
Soldering (zn(l fmr leafiets on  CASE-
GARDENING E. und TEMPERING
TOOLS with Price1ld. each,
td

]
Bermonesey Stro I_omlon. S.E.
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It means a great deal, to know that The ‘ENncLisH ELEcTrIC’ 167 Metal C.R. Tube
a component is British-made. In is made entirely in Great Britain—made for a
engineering—and not least in -elec- long life, easy handling and a high safety factor.
It is the perfect, British-made answer to the

home-constructor’s needs.

tronic engineering —— British crafts-

manship stands supreme.

Magnetic focus and deflection (70° angle). Almost flat face-plate.
Wide angle scanning. Wide contrast range. Picture focussing over

whole of screen area. Fitted ion trap. Length 17.11/16".

"ENGLISH ELECTRIC”

LONG LIFE METAL C.R. TUBE

The ENGLISH ELECTRIC-Company Limited. Television Department, Queen’s House, Kingsway, London, W.C.2.




