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‘D. COHEN

Badio and Telcivision Components

The solder for all

HOME TELEVISION

CGNSTRUCTOR SETS

Line and Frame Scan
Coils. Low Line High

Lina and EHT Transformer  Impedance e e
S to 6 Kv. removed from mave rom assIs. | Dyesigners of television constructor .
Chassis. Guaranteed. Recti- Guaranteed. .

" fier EYS! : S sets know that the efficiency of

their equipment depends on the
solder used by the constructor—
that’s why they recommend Ersin
Multicore for trouble-free, waste-
free soldering. Ersin Multicore, the
only solder containing three cores
of extra-active, non-corrosive Ersin
Flus. is obtainzble from all leading
radio shops. Ask for Cat. Ref.
C.16018, 18 S.W.G. 60'40 High

Both items above 25/-

Frams
osciltator

plocking Pri. 239-250 volt, Sec. | Tin Television and Radio Alloy.

Heater transformer

o A . ,
ransfarmer. The size 1 Carton contains 37 feet

of solder, costs 5/-

Ersin Multicore Sler

In case of difficulty in obtaining sup';oliex, please wrize 1o :
MULTICORE S8OLDERS LTD., MULTICORE WORKS, MAYLANDS
AVE., HEMEL HEMPSTEAD, HERTS o Boxmoar 3536 (3 tines.)

F™M Focub Unit. Any ik,
or i2in. tub2, except ,
Mazda 2, state tube. 12 6
Similar to above, with front
adjustment, 15/-.

PM Focus Unit for s
12in. Mazda. ... 15/' Smoothing choke 150

Similar to above with ron: mA 2 Henry, J
adjustment, 17/6. 3/6 _RL‘“Hﬁ EHA ——g
MAINS TRANSFORMERS s :

These transformers are all famcus radio manufacturers’ 4’ RALEIGH STREET’ NOTT'NGHAM

i S —

surplus and are fully inter-leaved, impregnated and

B ™
° i

guaranteed. — . .
Primary 200-250 v. P. & P. on each, 116 extra.

300-0-300, [0C mA, 6 vole 3 amp., 5 volt 2 amp., 17/6.
320-0-320, 120 mA, 6 volt 4 amp., 5 voit 2 amp., 25/-. INTR“UEING
250-0.250, 100 mA, 6 v. 3 amp., 4 v. 3 amp., 4 v. 3 amp., 17ié.

350.0-359, 70 mA, 6 v. 2.5 amp., 5 v. 2 amp., 1416

350.0.350" 150 mA, 6 \. 3 amp., 5 v. 2 amp., 27/6. A RESIS]’ANCE EAPA[:"Y BH E
280-0-232, 80 mA, 6 v. 3, amp., 4 v. 2 amp., drop-through, 14/-. . .

Semi-shrouded, drop-thro’, 280-0-280 80 mA, 4 v. 6 amp., 4 v.

2 amp., 126,
350-0-350, 120 mA, 4 v. 6 amp., 4 v. 3 amp,, drop-through, 2H-. AT 30,- ON LY

350.0-359 100 mA. 4v. 2amp., 4 v. 42mp. Upright or drop-through
mounting, |16/-.
Auto-wound, could be used in the Viewmaster, H.T. 280 volt,

360 mA, 4 voit 3 amp., 4 volt 3 amp., 2 volt 3 amp,, 2 volt,.3 amp., Note the fol!owing points

10!« plus 1i6 post and packing. .

9in. White rubber mask with armour-plate glass .., e 100 LES3 THAN ONE FIFTH THE COST OF A COMMERC.AL
15in, Rubber mask I5- INSTRUMENT OF SIMILAR RANGE.

I Cuel g w4 | mes caracmy Races, TESTING, UR 79,70 TR

X - R . . - SISTANCE RANGES,

Heater Transformer Pri 200-250 v 6 v. |4 amp., 8/-; P. & P. MEGOHMS.

each 9d.

TV. Chassis. Size 93 x 9} x 3}. 18 gauge steel cadmium-plated, BASILY AND QUICKLY ASSEMBLED WITH THE SI}“PLE
complete with five coil cans, size 1in. x lin., with ironed cored INSTRUCTIONS  AND CIRCEIT DETAILS SUPPLIED.
former. These are wound fgr te!evisionPfrequency, 616, NO = CALIBRATING NECESSARY AFTER ASSEMBLY.
6}in. Energised Television Speaker by lessey. Field resistance

68 ohms with Humbucking coil.  Will pass up to 300 ma. Require effk,qi%é%%%%ggSETS(‘;VI}‘{%%&%%FD%%Ké%IGS TER-

R A A HAND-~
minimum 200 mla to energise. These are chzaper than 2 TV SOME ESCUTCHEON COVERING THE ENTIRE OPERATING
choke, 916 each, 2 for 18/-. PANEL.

TERMS OF BUSINESS : CASH WITH ORDER. o .

! 5 FROM RE oF |
DISPATCH OF GOODS Wg’;{;; DAYS FROM RECEIFT THIS IS THE FIRST TIME THAT AN INSTRUMENT-
: OF THIS CALIBRE HAS BEEN AVAILABLE AT

Orders under {2 add II?. Under £1 add [i- post and packing. SUCH A LOW FPRICE. ORDER NOW WHILE
All enquiries and lists, stamped cddressed envelope SUPPLIES LAST .

23, HIGH STREET, ACTON, W.3. s ¢ - :
(UXBRIDGE ROAD) Acorn 5901 STAMP FOR LIST AND WITH ALL ENQUIRIES PLEASE
N a: i o
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@Eucmomc TESTMETER

This instrument has been developed to meet the growing demand for an
instcument of laboratory sensitivity built in a robust and portable form,
for use in conjunction with electronic and other apparatus where it is
imperative that the instrument should present a negligible loading factor

upon the circuit under test.

The instrument consists basically of a balanced bridge volimeter. It
incorporates many unique features and a wide sct of ranges so that in
operation it is as simple to use as a normal multi-range tesimeter.

The instrumeat gives 56 ranges of readings as follows -

D.C. VOLTS : 5mV. to 250V.
Resistance 1.0 megohms.)
25mV. to [0.000V. (Input Resistance
110.0 megohms.)

D.C. CURRENT : 05x4A. to | Amp.
{250mV. drop on all ranges.)
A.C. VOLTS: 0.1V: to 2,500V. RM.S.
up ta 2 Mcls. With diode probe
external 0.1V. to 250V. R.M.S.
Useful measurements can be made
up to> 200 Mcls, the applied voltage
being limited to 100V. above 50

Mcls,

(Input

AC. OUTPUT POWER: EtmW

to 5 wartts in 6 different load resist-

ances from 5 to 5.000 ohms

DECIBELS :
CAPACITANCE -

—10db.
L0201 ¢F.

to +20db,
to 5CuF.
RESISTANCE : 0.2 ohm to [0 megohms.

INSULATION :
megohms.

0.1 megohm to 1,000

£ gib Size © 12}in:. x 9ins. x S5!ins
< Weight @ {2}Ibs.
The instrument operates on A.C,

ma:ng, 100-130VY. and 200-260V., 50-60 c/s.

Write for fully descriptive pamphlet.

Tie instrument is quickly set up for any of the various tests to be undertaken, a single range sclector switch auto-

matically removing from the circuit

Sola Proprietors and Manufacturers :

any voltages and controls which are not required for the test in question.

WINDER HOUSE - DOUGLAS STREET + LONDON » S.W.1

fe/ephone V/CI'ORIA 340419

LRSI 3

‘ﬁY@

Sound/vision chassis 18/6
Time base chassis 18/6

WESTINGHGUSE RECTIFIERS

36EHTI00 ., 204
14D36 ) 11/8
14486 o 2014
wxy L L L 3/9
wxe .. 1Ll 39
AGEHT4S . o . 23/8
36EHTSO .. 26/1

T.C.C. VISCONOL CONDENSERS

001 mfd. CPS5QO o - 4/6
001 mfd. CP55VO o 76
All T.C.C. Condensers for the View-
master uvallahk at listed prices {rom

stock.
WB/PLESSEY

Tubc supports s Y 21/6
Line EM.T. trans. - . 32/6
Frame trans, 5 T 25/6
Boost choke 5/9

’Phone : Cunningham 1979 and 7214,

LA_SI\Y’S RADIO®,

(Lasks's (Harrow Road) Lid.)

EVERYBODY IS BUILDING

THE VIEWMASTER!
Rli components in stock and sold

separately

Full Viewmaster price list available on request.

Maodel A for use in London and the Home Countics, B for Sutton
Coldficld, C for Holme Moss, D for Kirk o’ Shotts, E lor Wenvoe.

Scanning coils =k bs .. 333
Heater trans. \\ B 103 .. 42 -
B/103A | 526
Focus ring. . ¥ ik 2216
Main choke 156
Width controt 3 10-
Supporting bracket ‘6/-

All post extra.
WEARITE COILS. Ftor all models.

ABC.D.E.

10 Coils oo . 20)-

4 Filter coils e I s 8-

L9 choke .. s 2/-
State model when ordurmg
CONSOLE CABINETS

for 12in. C.R. tubes. medium walnut

finish. LASKY'S PRICE. £8/10/0.

Adaptor trames tor %in. or 10in. C.R.

tubes available.
Send 2!d. stamp for illustration.

PADDINGTON,
-4 LONDON Ww.o. (Opposite Paddington Hospital.)
Hours : Mon. to Sat.. 9.30 a.m. to 6 p.m. Thurs.. half-day

TERMS Pro Forma, Cash With Order, or C.0.D. on post items only. Posl.u,.,c .md packing estra, unless Olhcrwmc stated.

All goods fully insured in transit.

HARROW

£
{
;
%
%
5,

%

Television for the home consiructor at
its finest,

Send to-day for the CONSTRUCTION
ENVELOPE, a "’-pagg booklet
crammed with top-rate information and
all the neccessary data, also 8 tull-size
working drawings and stage by stage
wnlng instructions.

PRICE A. B & E. 5/- PER COPY. C
& D, 7/6 PER COPY. Post 4d. extra.

" ROAD,
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CONDENSERS]

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

“YISCONOL CATHODRAY ™ CONDENSERS
Cap. Range: 0005mfd. to | mid.
Voltage Range: 750 to 25,000 at 60°C.

Dimens. (Overall) o
Cap. Max, Wkg. T

g < ype No. |
in uF, at 60°C, Length Dia. '
|
*0005 25,000 5%in. CP.57.HOO |

001 6,000 | 23 in. | CP.55.Q0
i 001 12,500 3 in CP.56.YO |
+ 04 6,000 | 3 in CP:56.Q0 |
! t 7.000 6} in CP.58.Q0 |
25 5.000 5% in CP.59.MO ‘I

- " (Regd)

SUPER TROPICAL MINIATURE “ METALMITES "
(in Aluminium Tubes)

_Wkg. Volts D.C. Dimensions

Capacity

Type l
B 4071°C. 2t 100°C. Length | Dia. No. |
-0002 500 30 | gin. | 2in. CPIIOS |
-0005 500 | 350 | in. | 2in. CPIIOS
00| 350 200 gin. | 2in. | CPIION
-002 350 200 Zin. | 22in. . CPIIIN
-005 200 120 bin. | 22in. | CPIIIH
-0l 350 200 gin. | “34in. | CPII3N

THE TELEGRAPH CONDENSER CO. LTD.
Radio Division : North Acton, London, W.3. Tel: Acorn 006!

Now you can build the famous * View Master’ for reception
fromany ofthe B.B.C. transmittcrs—including Kirk o’Shotts and
‘Wenvoe. 70,000 ‘ View Master’ instruction envelopes have
already be¢n sold, and we have received many enthusiastic
letters from home copstructors praising the performance this
remarkable sct gives. Eal T

Your local radio shop can supply ¢ View Master °cnvelopes
and components: in case of difficulty, the envelope will be sent
direct on receipt of P.O. for 8/-.

*VIEW MASTER,” 10, NORFOLK ST., LONDON, W.C.2
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Televiews

THE EVER GROWING AUDIENCE

PPROXIMATELY 1,386,000 television licences
A were current in Great Britain and Northern
Ireland at the end of February of this year,
and for the second month in succession the number of
television licences has increased by more than 100,000.
Thus, in the space of two years, television licences have
increased by over 1,000,000. The total number of
broadcast receiving licences, including the television
licences, is 12,637,000. Our enquiries show that
whilst the number of receiving licences for sound-
broadcast receivers continues to rise, the amount of
time spent in listening to radio programmes is de-
creasing, and the time spent in viewing continues (o
risc. Viewers are an ever growing audience, and it
seems reasonably certain that at the present rate of
accretion there will be 5,000,000 viewers within the
next five years. Any two television programmes are
seen by more people than visit a successful theatrical
show in the whole of a year. Sales of TV receivers
now cxceed the sale of broadcast reccivers.
The statistics given do not take into account the
number of viewers, considered to be at least 100,000,
who have not taken out licences.

TV MAINTENANCE COSTS

READER asks us whether his maintenance

costs for a commercial TV receiver over the
last two years, which have amounted to £16 4s., are
exceptional. He says that during that period he has
had to replace 12 valves and one C.R. tube. Upon
protesting to the makers he was informed that this
may be considered as normal for any type of receiver.
We can assure the reader that this is not so. Our
own "“PT.” receiver has been in regular use
for the past two years and the replacenments have
been nil.

Vaives, being consumable items, are considercd
by the manufacturers as items which should be
replaced by the user, as obviously the number of
hours the receiver is in use cannot be covered by an
extensive guarantee, although manufacturers do;: as
a fact, guarantec tubes and valves for a period of at
least six months. It is our experience that tubes
vetain their characteristics for two years at lcast.
However, we invite our readers to relate their experi-
ences in our correspondence columns.

PURCHASE TAX RELIEF SCHEME
MR. J. STANLEY. of Colliers Wood, has pro-
= pounded a scheme for the relief of Purchase
Tax on TV tubes. He argues that it is a hardship
when, just outside the guarantee period and having
paid a considerable sum in Purchase Tax when buying
the receiver, a further quite large sum must be paid
in tax should a new tube be required. He has sub-
mitted his scheme to a number of newspapers and
periodicals and also to a Member of Parliament.
Briefly, he suggests that the G.P.O. licence form
should be printed with an additional, coupon fixed
by the normal perforation method this coupon
coniaining the licence number, date of issue and
name and address of the purchaser. By presenting
this slip to the retailer Purchase Tax can be remitted
from the salc of onc TV tube, the retailer forwarding
the slip through the proper channels for refund. and
the slip being filed against the TV licence record.
The sponsor of the scheme says that there is no
likelihood of a black market in these slips because of
the possibility of their own set failing. As all tubes
arc guaranteed for six months, it could be made a
rule that the slip is only valid for three months after
issuie, uniess a licence had been held previously. The
scheme would permit one tube per year per licence.
On the face of it the scheme would appear to have
merit, but we foresee a number of snags in its opera-
rion. Unscrupulous people would find plenty of
loopholes, for it is not true to assume that a new
tube is required cvery vear by every viewer,

“ TELEVISION PRINCIPLES AND PRACTICE
WF have just published an important new hand-

book entitled * Television Principles and
Practice.” It costs 25s., or 25s. 8d. by post, and
contains 21S pages. The chapters are : The BBC
Television System ; The Television Camera : From

Transmitter to Receiver:  Projection Receivers ;
Stereoscopic and Colour Television ; Time Bases ;
D.C. Receivers : Aerials ; A London-Birmingham
Converter ;  Servicing ; Interference : A Paltern
Generator : Choosing a Receiver ; the Beveridge
Report ; Dictionary of Television Terms., and a
tully cross-referenced index. The edition is neces-
sarily limited by the paper position. so copies should
e ordered without delav.—F. J. C.
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A REVIEW OF SEVERAL COMMERCIAL SYSTEMS
' By S. A. Knight )

(Contiried from page 493 ,-lp;il ixsue.

the suppressor is built around two diodes DI

and D2 (a single DD 41 in the actual circuit),
and operates after a triode amplifier which is part
of a double-diode-triode. The anode load of the
triode R1 is very low (22 k&) but the gain of the stage
must be limited to ensure that the interlerence pulses
are adequately retained. The signal appears at the
cathode of DI and at normal modulation frequencies
the anode follows the cathode potential ; thus the signal

REFERRING to the Murphy circuit (Fig. 1)

is applied to the grid of the output valve through the"
coupling C4R4. The anode voltage of DI is derived.

from the audio signal at the anode of the output valve,
rectified &y D2 whose load is R3, D1 and R2 in series,
and the voltage present across C3 is directly proportional
to the amplitude of the signal. Condenser C2 (stray
capacity in the circuit) thus hasits charging rate dependent
upon the signal amplitude, and hence the limiting action
also depends upon the signal amplitude. There are
no adjustments to be made to this circuit, which is a
point of some importance, and the designers state that
no distortion to the signal occurs below 10 kcfs.

Other Systems

The possible variations of the basic limiter circuits are
almost without number, and two particularly interesting
circuits are found in G.E.C. receivers. The first of these
is shown in Fig. 12, and is incorporated in the Model
BTI091A. A double-diode is used but is shown in the
diagram as separate diodes DI and D2. D2 is connected
to the grid of the output valve and rectifies the audio
signal so that a negative potential is developed across
R2C3 practically equal in value to the peak leve! of the
signal. This potential biases the anode of D! so that
the signals fed to its anode through CIRI and C2 are
insufficient to allow the valve to conduct. On the arrival
of a pulse of interference the time constant of R2C3
(10 M2 and 0.01 ;F) is so great that the anode of D2
cannot follow the pulse wave-form, and so the bias

Fig. 11,—Circuit duc to Murphy.

level on >l anode remains steady. As, however. the
interfering pulse is also applied to the anodc of D1
the potential at this point rises above cut-off value and
D1 conducts and applies a large degree of ncgative
feedback to the grid of the triode amplifier. The ampli-
tude of the interfering pulse is consequently reduced
In the absence of noise DI is maintained in a non-
conducting condition not only by the negative potential
at the anode, but also by a standing bias developéd
across R3 in the cathode of the triode, and so distortion
on signals of low amplitude is minimised.

On Models BT7092 and 7094 the noise suppressor
takes the form of the circuit shown ia Fig. 13 and
utilises a diode D1-and an R.F. pentode V1. The audio
signal is fed to the grid of VI and the anode of DI,
and the cathodes of the two valves are connecled together
through an artificial transmission line of approximately
5 uS delay. VI operates as a cathode-followcr, and
under no signal conditions DI anode is biased by thc
potentiometer R1 to just conduct. When the circuit
is operating the signals appear at the anode and the
cathode of DI at approximately the same level but with a
5 S phase-time delay due to the action of the delay line.
Interference pulses appear as positive potentials at the
diode anode, but the cathode cannot rise in sympathy
until the lapse of 5 uS. The diode consequently conducts

and provides a Jow impedance path from the grid of

V1 to chassis for the interfering pulse.

Vision Interference
The problem of interference suppression on the vision

. side of the receiver is rather easier of solution than is the

corresponding problem on sound. Interference on vision
is not as psychologically objectionable as the same thing
produced as a noise, and for this reason Londmons
of suppression are not as critical and the maximum
tolerable limit of the interference is somewhat greater.

47K0) HI+

LF
S00
A2

,uF

Fig. 12.—This is a good scheme——found m (-.L C.
receivers. .

¢
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For once in a while this fact is a fortunate one from
the designer’s point of view, as it would be no simple
matter to design a limiter that would follow the video
waveform as those so far discussed . follow the audio
waveform. because in general the pulse character of the
interference is little different from the overall shape of
the video signal. The only solution lies in a simple form
of amplitude chopping that will limit the interfering

LF

 [TTT

Tig. 13.—Another arrangement used by G.E.C.

pulses to the maximum (peak white) level of the signal,
anything below this level being accepted along with the
picture modulation.

An interfering pulse of short duration should theoretic-
ally only produce a small bright spot on the tube screen,
but in practice the electron beam is defocused by the
overloading produced by the noise when the tube is
driven far above normal peak white level. The spot then
becomes a large blob and a large area of the picture is
obliterated. By limiting the interfering peaks to the
maximum white level of the picture, focus is retained and
the only effect on the screen is the appearance of cxtremely
small white spots that do little or nothing to mar the
image.

A simple-diode limiter may be included in the circuit
immediately after the detector, but in general it s
connected directly to the tube input electrodes or at the
output of the video amplifier, whichever happens to be
most convenient. A thoroughly typical circuit is shown
in Fig. 14, and is so used in Vidor televisian receivers.
One half of the double-diode valve acts as the normal
vision detector and the output is passed through the
filter C1L1 to the grid of the video amplifier. The output
at the anode of this valve is returned to the anode ofithe
other diode, the cathode of the diode being taken to
the junction of R1 and R2 connected across the H.T.
supply source. Normally the diode is held in a non-
conducting condition, the cathode potential being more
positive than the anode ; on reception of a high amplitude
interfering pulse the video amplitier anode swings to-
wards the potential of the H.T. supply and the limiter
conducts, thus providing a low impedance path for the
interfering peak.

The values assigned to Rl and R2 in this circuit are
chosen. in relation to the maximum possible positive
excursions of the video signal at the anode of the video

-amplifier. so that the diode cathode voltage just exceeds

that at the anode when peak white signals are being
handted. R1 and R2 could, of course, be replaced by a

PRACTICAL TELEVISION
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variable control so that the actual level at which the
diode conducts is adjustable, and in some receivers this
is done. This refinement takes care of alterations in the
peak white level introduced by adjustments to the con-
trast control, but in general the setting of such limiters is
not critical over a wide range of contrasts und the fixed
potentiometer for cathode bias is sufficiently effective.
When the video ampliier is fed from the cathode of the

HT-+
Ry
ISKQ
[N
<
/ E ™\
( ™= ]
{ Cs
15 pF
b
— o
)

&70K( ) 0/
- T

F.g. 14.—This is a Vidor arcangemeni.

detector, i.c., with positive-going signals, the limiter
diode must be reversed also, the cathode being connected
to the video amplifier anode.

A modification of the circuit is found in some H.M.V.
and Cossor receivers ; Fig. 15 shows the circuit used bn
H.M.V. Models 1805 and 1806. Here the cathode of
the limiter diode D1 is biased positively with respect
to the anode by the sctting of the potentiometer Ri
and so is rendered normally non-conductive. The
cathode also coupies 1o the anode of the video amplificr
through a condenser C1 of 0.1 p#F capacity. When
interference occurs and the signal exceeds the peak white
level set by Rl the anode of the diode limiter goes
positive and the valve conducts. An 180 deg. out-of-
phase signalis then applied through C1 through D1 to the
grid of the video amplifier and the interference is neu-
tralised. On Cossor models a negative detector output
necessitates the reversal of the limiter diode and C1 has
a value of 0.5 F.

82KN 4-7}«12
% W 2
—it
s g
127 i

tr 7KQ
T'Bp/-‘ 30K SO0K(2

Fig. 15.—H.M.V. and Cossor both in:tke use of this idea.
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A more elegant form of this sort of limiter consists of
an inverter stage which is arranged to invert the inter-
fering pulse and apply it to the tube in opposite phase
S0 as to cut the brightness to zero for the pulse period.
The interference therefore takes the form of black spots
instead of white ones. This may be an advantage but
is obviously a point which depends upon the tastes of
the viewer,

How Does It Work ? -

A circuit of this form which can be used in place of
the existing diode limiter is shown in Fig. 16, and is of
G.E.C. design for inclusion in their receivers. The
inverter valve is an R.F. pentode and it is left as
an exercise to the reader to follow the modec of
operation.

The cathode of the picture tube is normally fed with
segative-going signals from the video amplifier.

May, 1952
HT+
Brightness

" contro/
P

7o tube grrot

7o tube cathooe

—

Video
= mput

Fig. 16.—Another G.E.C. arrangement.

AERIAL NOTES

OR best results an aerial should be at least one
F wavelength above earth. Below this, ground
reflection is likely to reach the aerial out of phase

and of sufficient strength to reduce signal pickup.

As the roof in lots of cases can be considered earth
this would mean a mast of something. over 20ft. where
the aerial is secured to the chimney. This is not usual.
Tt is more common to see the aerial carried on a mast of
from 10ft. to 15ft. There is probably some loss, but
not enough to justify the complications involved in
raising the aerial higher, except in special cases or with
an ** X, which can be carried on a lightweight mast.-

Theoretically the efficiency of a multirod aerial is
reduced mwre than that of an “* H™ aerial when both
aerials are lcss than one wavelength above earth.
Practically 1 have never been able o prove this to my
‘own satisfaction.

Comparisons
Where a multirod and an “ H”’ are mounted on the

same roof at the same height and both properly matched,

it is reasonable to assume that the signal arriving at the
receiver from the more efficient multirod will be stronger
than that from the " H.” Unfortunately this is not
always so. In factin a number of cases where comparisons
have been possible, the customer has preferred the ©* H.”

The makers of aerials do not turn out multirods just
because they cost more. Very extensive compdrison
tests are carried out and these have proved that the
multirod is more efficient beyond any doubt.

The one thing that 1s not usually allowed for in acrial
construction Is change in polarisation.

Polarisation

In this country the transmitted wave is vertically
polarised but, due chiefly to changes in contour of the
land, ducting is likely to occur and the wave arriving at
the receiver aerial any great distance from the transmitter
is more than likely at some angle other than vertical.

The multirod, with its fairly narrow angle of accept-
ance, would be affected more by any change of phase in
polarisation than either the *“ H* or the " X,” both of
which have broader acceptance angles.

Using an " X "' aerial, this being the only type of
aerial I could mount on a swivel so thatlcould manoeuvre
it when hoisted into position, I carried out the following
tests. Looking towards the transmitter, I tilted the
aerial from vertical to the right. Reception was not too

. good and the picture with the aerial vertical was rather

poor. Up to ten degrees tilt to the right there was no
noticeable change. From thenon thepicture deteriorated
and at twenty degrees the picture was very poor and any
further increase in tilt lost the picture.

Starting again from vertical I tilted the aerial to the
left. At an angle of about fifteen degrees the picture
had improved to fair and remained fair for a further
ten degrees, then deteriorated.

I repeated the -procedure -several times-to allow for
fading and eventually cstablished 'that & tiit -of about
fifteen degrees to the left was the best pasition.

I tried again some days later when reception was
good. This time the aerial had to be varied over a much
greater angle 1o produce deterioration, but the best
position was stili about fiftcen degrecs tilt to the left.

—R. PINKNEY.

Direction of 5.
‘Transmitter

4 Way
Junction Box

Directors
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=

An cxperinental *“ X * aerial built by a reader ‘and
described in our issue dated November last. '
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FAULT FINDING

NOTE :—Reprints ot the Blueprint and instri

adjusted so as to provide maximum  quality
starting with the last one feeding the detector
and working back to the aerial coil.

Tt will probably be found that the picture is inclined
to jump and will have black lines running diagonally
across it. This is due to sound breakthrough, and the
rejector coils L6 and L7 should be adjusted to eliminate
this interference. To obtain maximum sound rejection
it is a good idea to wait for the close of the evening's
transmission when the vision channel has been cut off
and the sound channel is radiating the news bulletin.
A pair of earphones can be inserted in the anode circuit
of the video valve V6, and L6 and L7 adjusted so as to
climinate the sound signal.

As the cores of the vision recciver are adjusted to
bring out the maximum quality in the picture it will
be found necessary to advance the contrast control to
cotinteract the loss of gain. It will be found best to
* stagger >’ tune the coils, that is, to tune them above
and below their peak frequency. This staggering has

r ! 1HE tuning cores of the vision receiver should be

been partly catered for in the winding of the coils but
the auality can be further improved by continuing the
process.

The method to be employed is to adjust all cores

’Y"?,c?) 5 -2
\ 2% %o 2 P A
level O_ﬁ"i)f%/_%f&v W’
and L AN R A A
turns. COACS = nd
the prou
Final fest Card C.
which is -vveen 10 a.m. and
noon.
To receive «nal, turn up the volume control

and simply ac _«, T2 and T3 for maximum volume,
final adjustmel=s being made with the cores of the cails.

Faults

In case any snags arise, here is a briel guide to the
more common faults which may occur.
No sound ; no vision ; no raster.

The fault obviously lies in some part which is common
to the whole unit. That can only be the mains supply.
Check the on/off switch, mains plug, etc.

A spot only is obtained.

Reduce the brilliance control at once ! The fault
indicates that neither time bases are working. Chack
H.T. and filament lines in the time base.

A horizontal line onlv is obtained.

This indicates that the line time base is functicning
but the frame time base is not. Ex-
amine the circuits of V17 and VIS,
Check the height control.

A vertical line onlv is obtained.

This indicates that the frame time
base is functioning but not the tline
time base. Check Vi5 and V16 cnd
associated circuits.

The raster is 100 narrow.

Take out V16 ; if there is no change
or very little change it indicates that
this valve or its circuit is faulty. If
the raster becomes still more narrow
when this vatve is removed then it
indicates that the vailves VI6 and VIS
are being starved of HT. Check the
supply.

The raster is not tall enough.

Take out Vi8 : if there is no change,
or very little change, then it is this
valve or its circuit which is at fault. 1If
the raster becomes markedly shorter.
then the H.T. supply is at fault and

The “ Argus” in a cabinet built for it by Messrs Tallon, of Rugby.

should be checked. Do not forget the
height contro! !




f VI and the

tuned to the
ture O.K.; no sound,
lies in the sound unit
the coupling coil VI anode
it to the loudspeaker. Check
e anode and grid voltages in the
sound receiver, and trace circuit back
from the loudspeaker.

The picture is upside-doivn

Reverse the connections to 8 and
12 on the C.R.T. holder.

The picture is left 10 right.

Reverse the connections to 9 and
11 on the C.R.T. holder.

The pitture is ** inside-our.”

Reverse the connections to 8 and
12 and also the connections to 9 and
11 on the tube holder.

The picture slips sideways.
Due to either too small a sync

sync separator and the phase splitter (V13).
is due

May, 1952

Check circuits of the
If the fault
to a weak signal a pre-amplifier may be

reaching either time base.

required.

Picture seems out of focus, raster is sharp.

If the raster focuses sharply the fault is due to insuffi-

pulse or incorrect setting of the line
hold control. Adjust C58 andjor
VR4. If neither of these will lock
the picture, inspect the sync valve (V14)
and its circuit. Try changing this
valve. Also verify that the components in the time
base are the correct value. Try the cliect of increasing
or decreasing R41.

The picture slips up and down.

Due either to too small a sync pulse or incorrect
value of VRS setting. If sync pulse appears to be
O.K., then try changing R49 to a higher or lower value.
Picture will not hold in any direction.

Fault is either a very weak signal or no sync pulse

Undecrside view of the power pack.

cient bandwidth in the vision receiver. The (uning

coils should be further staggered.
The black purts of the picture are smeary.

The fault again lies in the tuning ; circuits will require
realignment.
The picture seeins covered witlh snowflakes.

This is due to a weak signal. In this casé, a: good
multi-element  aerial is required together, possibly,
with a pre-amplifier.

Schools Television Experiment

1X schools have been chosen to receive the first
experimental television programmes for schools.
They are :
Albany Secondary Modern Boys’ School, Enfield.
Chace Secondary Modern Girls® School, Enfield.

Higher Grade Selective Central Mixed School,
Edmonton.
Hazeibury  Secondary Modern  Girls’” School,
Edmonton.

Arnos Sccondary Modern Mixed School, Southgate.

Trinity County School, Wood Green.

All six schools are in North London for technical
rcasons connected with the system of transmission to be
used.

The vision signal for the experimental programmes will
be transmitted from Alexandra Palace on a special wave-
length, and the sound will be conveyed to the selected
schools by land line.

The programmes will be broadcast daily at 2.10 p.m.
for four weeks beginning on May 5th.

All the programmes will be intended for children of
Secondary school age. The twenty programmes will be
grouped into five short series dealing, respectively,with
science, aesthetics, current affairs, travel and the
industrial scene.

The main purpose of the experiment wiil be to try out
a variety of programme techniques and to test their
effectiveness for presenting educational material 10
children viewing in classrooms. The techniques will
include the studio presentation of laberatory experi-
ments and demonstrations : the use of animated diagrams
and photomicrography ; the presentation of film in
many ways, including, for example, by a traveller who
made it, or by a commentator on current affairs;
outside broadcasts, and feature programmes in which
studio interview and demonstration will be cambined
with the showing of suitable film extracts.
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THEORETICAL AND PRACTICAL CONSIDERATIONS IN MODERN TIME-BASE DESIGN
By Gordon J. King, AMIPRE.

{TH the now obsolete (as far as television is
W concerned, anyway) electrostatic picture tube,
the scanning amplifier is called upon to magnify

the voltage generated by the sawtooth oscillator to a
magnitude sutticient to deflect the electron beam the full
diameter of the tube face. Therefore, in order to secure
a linear taster. the tube deflecting plates must be supplied
with a sawtooth voltage which varies linearly with time
during either a vertical (frame) or horizontal (line) scan.

To achieve similar results with an electromagnetic
tube. however, it is necessary for the scauning coils
to be provided with a linear sawtooth current. This
means. of course, that the scanning amplifier must
deliver a power output, and in some respects is analogous
to the output stage of an A.F. amplifier.

The amplitude of the saw-tooth voltage or current
needed for a full scan depends, in the former case, on
the sensitivity factor of the tube only. This factor,
however, is connected with the inherent characteristics
of the tube. such as the screcen diameter, the deflection
angle -and the final anode potential.

It is usually expressed by the manufacturers in the
form of xfV.mm. per volt, where x is a figure representing
the sensitivity of the tube, V the final anode potential,
and the operating sensitivity is the distance in milli-
metres over which the spot is deflected on the screen
for one volt applied across the deflecting plates. It
will thus be seen that the sensitivity is reduced as the
final anode potential is increased. (See ** More About
the Cathode Ray Tube,” PrAcTiCAL TELEVISION,
October, 1951.)

Similarly, the power needed to energisc the scanning
coils in a magnetic system depends on the beam-veloeity,
or the final anode potential. The deflection magnitude
is thus proportional to the magnetic field strength
within the scanning coils, and inversely proporuonat to
the fina! anode potential.

Sawtooth Amplification for Electrostatic Application

Although from the ecurrent commercial television
aspect electrostatic scanning is no longer employed, its
use is still favoured by a large number of experimenters
and, no doubt, a number of the older type receivers are
still in service. For these reasons and for the sake of
completeness consideration of this method of amplificu-
tion will not be suppressed.

In most instances the peak amplitude of sawtooth
voltage generated by the oscillator is in the region of
50 volts. although in certain eircumstances it may be

Fina! Anode
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(c)
I‘N\J\ﬁ—!
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Fig. 1.—Showing the cause of trapezium distortion at
(a) and its effect at (b).

beneficial to accept less with a consequential improvement
in linearity. The average electrostatic tube requires
about 750 volts peak-to-peak to produce a deflection
spreading right across the screen. It is necessary.
therefore, for the scanning amplifier to-provide a voltage
gain of between 15 and 20 times.

Trapezium Distortion

At this stage it will be instructive to consider a form
of distortion encountered principally with elecirostatic
tubes, namely trapezium distortion. Virtually, this
distortion is tied up with amplifier design and arises
from the influence of one pair of deflecting plates on the
sensitivity of the other.

It is well known that the amplified sawtooth voltage
must be applied to one plate of each pair (a) and (b)
(horizontal and vertical) relative to the other two plates
(c) and (d), which should also be in D.C. connection
with the final anode (see Fig. 1 (a)). i

Due to this, plates (c) and (d) can be regarded as an
extension of the electron gun. The instantancous saw
tooth potential of plates (a) and (b) will thus be reflected
to plates (¢) and (d) and the final anode. Therefore.
the potential.of this electrode will vary around its mean
value. For instance, if a positive potential is on plate ()
the cffective E.H.T. voltage on the tube is incrcased
slightly, and since the deflection sensitivity .is inversely
proportional to the final anode potentiai the deflection
sensitivity of plate (b) wi'l be reduced. The efiect of
this inter-reaction is that opposite sides of the raster are
not of the same length but will take the form of Fig. 1 (b).

If the mean potential of cach pair of deflecting plates
is maintained unaltered during a line or frame scan the
sensitivity of the tube would remain unaffected. Such
conditions are achieved by applying the sawtooth

[ ~ingl Anode

Sync.
B S dammar

(a)
Fig. 2.—A self-linearising push-pull time-base.
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deflecting voltages in push-pull so that the potential of
one plate*of 4 pair swings positive whi'e the other
swings negative by an equal amount.

Push-pull Time-base Amplifiers

Amplifiers employed for this purpose are usually R.C.
coupled throughout and operate under strictly linear
conditions. This-often means that the H.T. voltage
necessary to preventdistortion reaches a magnitude similar
to the peak-to-peak voltage desired from the output.

la
Fig. 3.—Method of
biasing V2 in Fig. 2.
0 Output at
Anoge Vo

/

r

g
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b

the charging capacitor (C2, C3) is exponential, ard f
applied to the frame deflector plates in this form would
be evident as a closmg up of the lincs at the bottom. of
the picture, or in the case of a line scan the cramping
of the left-hand side of the picture. The comiposite
waveform may be made linear by arranging V2 to operate
on the non-lincar portion of the Eg la curve (see Fig. 3).
It will be seen that this produces’a voltage at the anode
of V2 whose curvature is in a direction opposite-to the
exponential waveform at the anode of V!, the two
voltages add together and give a linear output as shown
at (b) Fig. 2.

A Paraphase Arrangement

Another form of balanced amplifier is that shown
in Fig. 4. The sawtooth oscillator voltage is not
applied direct to the deflector plates in this case, but
feeds two amplifier valves, VI and V2—the former
feeding the latter in the manner of a paraphase circuit—
V2 being the paraphase valve. In practice both valves
are of identical characteristics, and R2 is made equal to
the coupling resistor (R7) for V2. The outputs are
balanced by feeding a portion of the output from V1.
via C4, to the grid of V2 by means of the potential
divider R5, R6.

Sometimes the circuit takes a slightly modified form—
instead of achieving balance in the grid circuit of V2—

R2 is split to form a potential
divider in the anode circuit

Input at s
< Grig Vs

A sawtooth waveform may
be analysed into a wide
spectrum of frequencies and
in order to preserve their gg..-t00th
wave shape the frequency /mput
response of the system
should be fairly linear up to (o
at least 10 times the funda-
mental frequencv. In the

Deflector P4
Plates

of V1, the reduced output

Anode at its junction is then trans-

R7 mitted, via C4, direct to the
grid of V2, and R6 is made
cequal to R1.

An arrangement such as
this is more susceptible to
H.T. ripple voltage, how-
ever, since the grid of V2
then receives its full magni-
tude. The main drawback
of the former method is the

_ heavy “capacitive loading
created by the input of V2,

case of the frame amplifier R
this is readily achieved, but
at line frequency it is a
different matter, for then the
Miller effect and stray shunt

which restricts its use at line
frequency.

ment used to obtain equal

capacitances become very
important.

Fig. 2 (a) shows an amplified time-base suitable for
use where a limited output voltage may be tolerated.
In this V1 and associated components form a thyratron
sawtooth generator. The output at the anode of V1 is
conveyed, via C4, to one of a pair of deflecting plates
and thus contributes to 50 per cent. of a full scan.

The potential divider comprising C2 and C3 in series
forms the charging capacitor for the thyratron. Their
capacitance ratio is arranged so that a portion of the
sawtooth output from VI, determined by the gain of
V2, is fed to the grid of V2, via Cl, This valve not
only amplifies the voltage on its grid to a level similar
to that on the anode of V1, but it also reverses its phase,
so that when the anode potential on the first valve is
rising that on the second valve is falling. The deflection
produced is proportional to the total voltage difference
across them, but as both deflector plates are in connection
with the final anode the velocity of the electron beam
remains constant and trapezium distortion does not occur.

It will be remembered that the rise in voltage across

Fig. 4.—A paraphase amplifier.

output voltages from the
valves, their inputs must
also be equal, and in either
case a phase reversal occurs
in each valve, thus the -

output of V1 is in opposite | (b)
phase to that of V2. ’

Electromagnetic  Scanning

The counterpart of the
deflector. plates in electro-
static tubes are the scan-
ning coils in electromag-
netic tubes, which need a (c)
sawtoothed wave of current

rather than a sawtoothed Fig. 5.—Voltage waveforms

voltage wave. to produce a sawtooth current
Scapnmg coils have not (a) pure inductance, (b)

only inductance, but also resistance and (c) inductance

resistance in their make-up, and resistance combined.

Irrespective of the arrange-
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which makes it necessary for the voltage waveform to
be of complicated form to drive a sawtooth current
through them. In order to produce a sawtooth current
through a pure inductance, a waveform as shown by
Fig. 5 (a) is required. This is better seen when it is
considered that a steady change of current through an
inductance as represented by, say, the scanning stroke
of a sawtooth waveform will produce a steady
voltage across the inductance proportional to the rate
at which the current changes.

On the other hand, if the scanning coils were mainly
resistive the voltage waveform would have the same
shape as the current waveform and so would be saw-
toothed (Fig. S (b)). In practice, where both inductance
and resistance are present, however, it is necessary to
combine the waveforms of (a) and (b) in their correct
proportions (Fig. 5 (¢)), in order to get a sawtooth current
waveform.

To achieve the desired waveform, really determined by
the ratio of inductance to resistance, the scanning coils
may be energised from a source of high impedance. One
method would be to connect the scanning coils in serics
with the anode of a pentode valve and, by the application
of a sawtoothed voltage on its grid, a sawtoothed
current will be driven through the coils. An alternative
method is to drive the scanning amplitier valve with a
voltage of wavelorm similar

: HI+
to that of Fig. 5 (¢), when
the same result would be
achieved. Re
In order to obtain a

correctly positioned raster,
it is necessary for the scan-
ning spot to be deflected
equally on either side—and
above and below the geo-
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achieved by coupling the scanning coils to the
amplifier either by means of a transformer or an
R.C. network, but in cach case it is necessary to
match the impedance of the coils to the type of
valve employed. When the coupling is a transtormer,

Scanning
Coils

“ig. 8.—A transformer coupled
line output stage with variable
lincurity and width controls,

low - impedance  scanning
coils are usually employed,
the impedance step-up being
performed by the trans-
former. With R.C. coupling,
however, the scunning coils
should have an impedance
similar to the optimum load
value of the output valve,
this being the counterpart of

metrical  centre of the ! the :{qode load of an A.F.
fiuorescent screen. This is * 3 : amplitier.

controlled not only by the s ~ Both methods are used
correct mafching of both 2 c in practice, although R.C.
pairs of scanning coils, but (@) 2 (5) coupling from the line

also by ensuring the deflect-
ing currents have no D.C.

component,
The latter condition is (a)
HT+ Line
7 v
2
5Kk
4 C G
SR A
Scanny i R
Gen. s
Rz
fOOKN
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=
A
. (N
= *OS uF S
1
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Fig. 6.—A typical R.C. coupled frame output stage, with
linearity correction by N.F.B.

amplifier is rarely employved
owing mainly to the genera-
tion of a high-voltage back
E.M.F. during thg line fly-
back. This back E.M.F. is
developed across the scan-
ning coils and is a function
of the relationship L di/dt,
where di equals the current change flowing through
L in time dt. Thus, a high-impedance (and induc-
tance L) coil operating at line frequency will give
risc to a very large back E.M.F during the flyback.
The fact that a high-impedance coil necessitates a large
number of turns of wire makes the use of such a
coil at line frequency an impracticable proposition
from the insulation aspect. Further, transformer
coupling is an essential feature where the E.H.'I. for
the picture tube is derived from the line flyback (see
“Energy from the Line Flyback,” PRACTICAL TELEVISION,
September, 1951).

(6)

Fig. 7.—Other lincarising
devices.

Triode Amplitier

Owing to the relatively longer period taken by the
frame fMyback, the above limitations do not apply and
R.C. coupling of the frame-scanning coils is quite often
employed. A low-impedance triode valve for the frame
amplifier is generally favoured, since then the scanning
coils need have less turns tor a correct match than for
a pentode valve.
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R.C. Coupling,

The circuit of Fig. 6 depicts a typical R.C. coupled
frame amplifier, in which the high-impedance frame-
scanning coils L1, L2 are coupled to the valve by meuns
of Cl und R1. On the application to the erid of a saw-
tooth voltage, the current through the scanning coils
increases progressively until the flyback—when the grid
potentral changes very quickly from its least negative to
its most negative value and the anode of the valve jumps
from it§ minimum to its maximum value—is ready for
the commencement of the next scunning stroke.

1f the sawtooth voltage is of linear form and the valve
is operated on the straight portion of its characteristic
curve, the value of Cl1 must be impracticably high in
order to achieve a linear current through the scanning
coils. Usually, however, this component rarely exceeds
50 #F and the scan is lincarised by modifying the saw-
tooth voltage waveform at the grid. This is done by
introducing a degree of negative feedback by virtue of the
network comprising R2, R3, C2, C3 and C4 connecting
the cold end of the scanning coils, to the output of the
scanning generator. The output wavelorm from the
scanning generator then approximates Fig. 5(c). The
variable resistor R2 controls the degree of N.F.B. and
thus corrects for non-linearity towards the bottom of the
raster, while R3 and C3 affects mainly the bottom of the
raster. The capacitor C5 assists in preventing the induc-
tion of line pulses in the frame-scanning coils, which
might otherwise get into other parts of the frame
generator and upset the interlacing.

[t will be obvious that the current supplied by the valve
is the sum of the current in the scanning coils and the
current in R1. Therefore, for maximum efficiency Rl
should be as high as possible, but since the mean anode
current flows through R1 its maximum value is limited,
owing to the volts drop across it by the available H.T.
Thus, if its value is too great, grid current may flow
towards the latter .part of the scan—when the anode
voltage is at s minimum. The eflect of this on the
picture will be a toldover or. in lcss severe cases, a bright
line across the bottom ol the picture. A compromise is
necessary, therefore, in selecting the value for R1, but a
value o! between 2 (0 3 k2 is suitable in most circuits.

Other Linearising Devices

Apart from negative feedback, other devices for the
correction ol non-linearity of the scanning stroke are
frequently employed. These usually take the form of
resistor capacitor combinations included in the coupling
from the scanning generator to the amplifier valve. The
simplest of thesc is the inclusion of a scries resistor in
the charging circuit of the generator proper. Such a
method is shown in Fig. 7(a), where C charges via the
charging resistor Rc and R in the normal way. During
the flyback period, however, C discharges through R,
across which a voltage of opposite phase to that across
C is developed. This results in the voltage across the
combination (between points (4) and (b)) being zero
during the discharging cycle, and the waveiorm so
produced contains both a sawtooth and square-wave
component necessary for a linear current change through
the scanning coils.

As previously intimated, however, the ratio of saw-
tooth to syuare-wave voltage for a lincar current change
is dependent on the resistive inductive ratio of the
scanning coils. In the above circuit the suwtooth to
square-wave ratio is controllable by a variation in the
value of R.

Sometimes £he charging capaciter is composed of two
separate components in series, and an additional resistor

capacitor network arranged to correct for the exponential
sawtooth output from the scanning generator, Fig. 7 (b).
The voitage across C2 rises exponentially with time
(waveform (a)), C3 also charges through R}, but the
value of R1 is such (high resistance) that C2 eharges in
less time than C3, consequently C3 is only partly charged
by the time the flyback occurs, resulting in a waveform
simifar to that shown at (b) across C3. The additive

A
’ +
Co ¥
! o
, +
R S O + ey
@
N
3
[
Qo(ary g
'3 Saturation
[%) reached at
this point
Time —»

Fig. 9.—Counteracting for the exponential rise in current,

effect of waveforms (a) and (b) produce a linear sawtocth
voltage (c) at the output,

Transformer Coupling

Some designers prefer transformer coupling, even for
the frame amplifier, in which case the output valve can
be either a triode or pentode. Usually a pentode is
employed where there 1s a limit to the available H.T.
(e.g., in A.C./D.C. circuits), since the H.F. nceded by a
triode is relatively greater.

A pentode is almost invariably used for the line
amplifier, together with transformer coupling, which
commonly has a step-down ratio from the anode of the
valve to low-impedance scanning coils. Where E.H.T. is
derived from this source, the transformer also includes a
scparate winding which creates a step-up ratio from the
anode winding to the E.H.T. rectifier. The function of
this circuit was adequately described in a previous issue
of this publication (see ** Energy from the Line Flyback,”
PRACTICAL TELEVISION, September, 1951).

It is worthy' ol mention that at line frequcncy the
inductive impedance of the line-scanning coils outweighs
the resistive, so that for a linear current change through
the scanning coils the content of sawtooth driving voltage
is less than for the frame circuit and, consequently, the
voltage waveform approximates more closely the square-
wave pulse of Fig. 5 (a).

So far nothing has been said about a means of con-
trolling the amplitude of scan, but in the frame amplitier
a potentiometer is usually arranged to vary the degree
of negative feedback, and thus vary the amplitude of
scan. In the line circuits, however, such a method is
unsuitable if E.H.T. is derived from the flyback. This is
obvious since 2 reduction of driving voltage will reduce
not only the horizontal deflection but also the mugnitude
of E.H.T.

The usual procedure in these circumstances is to include
a variable inductor in connection with the scanning coils
and output transformer. The coils L2 and L3 (Fig. 8)
are, for this purpose and width-control, aifected by
moving a high-mu core through them and thus varyving
their reactance.

It will be observed that L2 is in shunt with the s¢anning

(Continued on page 544.)
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By D. C Birkinshaw, MBE, MA, AMIEE,
Chief Engineer, BBC

scientific age is the rapidity with which apparatus

required for a particular branch of technology
can develop once it has made a start. This is no doubt
due to the fact that such a wealth of scientific discovery
fias now been made in various fields that those engaged
in developing a new piece of equipment have a vast array
of established techniques in their own and in sister
branches of science from which to draw.

The television camera is an excellent example of this
state of affairs. In the pre-war years the BBC Teclevision
Service was employing two types of camera, both made
Ly Electric and Musical Industries, Ltd. Thesc were :

(1) The Standard Emitron ; and
(2) The Super Emitron.

The Standard Emitron camera was used in the (wo
studios, ** A’ and ** B.” in the film equipment associated
with these set-ups and in outside broadcasts. Its
appearance by now will be very familiar to users of this
journal.

{t is not proposed to describe the operation of the
Emitron tube in any detail in this article, since by now
the action is doubtless well known. In brief, 2 lens
mounted in the cumera housing focuses the light image
on to a photo-sensitive mosaic which emits electrons.
The resulting deficiency of electrons at a given point
on the mosaic is dependent on the brightness of the
picture detail focused upon that point. The mosaic
is then scanned by an electron beam which re-charges
the elements of the mosaic in succession, the charging
current naturally varying from element to element and
constituting an electric current representing the brightness
of the picture details point by point and line by line.

It is light in weight and simple in construction, but
perhaps its most important characteristics are the
excellent definition which it gives and which is still not
surpassed by any of its successors, and the fact that it
allows one to take considerable liberties with lighting
values while stil! yielding a pleasant picture. So long
as there is plenty of light, by which is meant an incident
value of some 250ft. candles, the precise amount is not
important.

ONE of the most striking facts about the present

Insensitivity

As against these advantages, however, the camera is
comparatively insensitive by niodern standards, and due
partly to this insensitivity and partly to the fuct that it
requires long focus lenses, it is capable of only a shallow
depth of focus. By this is meant that objects situated
appreciably in front or behind the plane on which the
focus is set are not clearly focused and appear blurred.
Another matter which causes difficulty in practical studio
operation is that the camera is subject to what are known

This may best be explained by

as ““shading errors.”
saying that if the camera is set up to face a uniformiy lit
scene, then it will yield an image which is unduly dark
in one corner and unduly light in the opposite corner.

This departure from faithful portrayal of the scene
lighting can be largely counteracted by injecting into the
electronic circuits certain recurrent waveforms whose
amplitude must be controlled manually for cach camera
throughout the production. In order to focus the
camcra, the lens is moved by rack and pinion in front
of the tube. A duplicate and ganged lens focuses an
identical image on to a ground glass screen from which
the camera operator judges his focus.

Nevertheless, it is only fair to the camera to state that
due to the excellent design of the associated circuits
by E.M.1., Ltd., and the practised operating technique
of the BBC engineers, these disadvantages have been so
largely mastered that the camera. which is still used
today, vields excellent pictures. At the time of writing
this article the camera is used, as it always has been.
for Drama. many Documentary and other smaller studio
programmes ; but as will be seen, has been superseded
on O.B.s, the Children’s Programme, and very largely
on Light Entertainment.

The Super Emitron camera was really experimental
throughout the whole of the pre-war pcriod. It was
based on a new tube, the Super Emitron, differing from
the Standard Emitron in that it possessed an " image
section >’ between the lens and the mosaic target. The
light from the lens fell upon a photo cathode which was a
uniformly conducting photo emissive surface. and the
electrons leaving it bombarded a mosaic which was
scanned in the same way as the Emitron. This electronic
bombardment of the mosaic caused secondary emission
which released elecirons much as if the mosaic had been
bombarded by the original light image. This emission
was comparatively stronger, however, with the result
that the new camera had about five times the sensitivity
of the Standard Emitron. 1ts use made possible outside
broadcasts of external sports events occurring in rather
gloomy weather, and indoor events with a moderate
amount of additional lighting.

The focusing arrangements for the Super Emitron
composed a ganged opticul viewfinder on the same lines
as that provided for the Emitron.

There was little development during the war, but
immediately the Television Service was resumed in 1946,
the British television equipment manufacturers and the
BBC Engineering Division got together to try to work
out a design for an improved camera into which should
be built all the features which the three years of pre-war
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experience had shown to.be desirable. It is surprising
what a very considerable number of points have to be
watched carefully in the design of a television camera
which is to be efficieft and pleasant to use. The
folowing are among- the most important :
(1) The camera should be as light as possible.
(2) It must be balanced.
(3) It should have high sensitivity.
(4) The depth of focus should bé considerable.
(5) It should have a choice of angles of view.
(6) Itshould possess an efficient focusing viewfinder.
(7) It should be built in the form of a number of
separately detachable sub-sections.
(8) It should have a remotely operated iris control,
Let us consider in turn these various points and
examine the progress which has been made.

Weight

A heavy camera is not only difficult to handle on any
type of programme, but is very. inconvenient in outside
broadcasts. When the rig is being set up the camera
may have to be manoeuvred up winding stairs and
ladders to high vantage points. [t has to be admitted
with regret that in this respect there has been no progress
whatever in the post-war period. Instead, cameras
have grown heavier. This is very largely the inevitable
result of endeavouring to build into these cameras the
maximum number of useful operational features, each
one unfortunately contributing its own modicum of
weight to the total. It is rarely that a camera weighs
less than 100 Ib. and a reduction in this figure still
vemains the aim of the camera designer.

Balance

<A camera whose weight is unbalanced and which is
inadvertently released by its operator might fall forward
and suffer severe damage. There is a tendency for this
to happen, because the aggregate weight of the lenses
in the turret is considerable and this tends to pull the
camera forward.. However, much can be done by siting
the supporting point forward of the centre of the base,
and in addition a cable entry at the rear will tend to
restore balance by pulling the camera
down at the rear end.

Thns is a most important character-
1st|c bécause not only are lighting
costs reduced, but it becomes possible
to take the camera to public functions
without the need for television to ob-
trude itself by importing a 'great
quantlty of supplementary lighting.
It is perhaps in the field of sensitivity
that the major post-war advance has
been made. The Photicon camera
tube, designed by Pye, Ltd., the
Cathode Potential Stabilised Emitron,

Industries, Ltd., and the Image Orthi-
con, fitted by Pye, Ltd.,, and the
Marconi Wireless Telegraph Co., Ltd.,
are all much more sensitive than the
pre-war Standard Emitron. The Photi-
con tube of Messrs. Pye, Ltd., belongs
to the miniature image iconoscope
class of camera tube and may be con-

Emitron belongs. The Photicon tubes are incotporated
in the Pye cameras at present used in“studio **.G* at
Lime Grove, from which a great number of Light Enter-
tainment productions are televised. It is a feature of
this type of tube that the increased sensitivity is wholly
employed in conferring upon the reproduced image an
enhanced depth of focus, thus while the lighting intensity
in studio ““ G ” is much the same as that in the older
studios **A” and **B” at Alexandra Palace, the

. pictures are better due to improved depth of fecus.

The Cathode -Potential Stabilised or C.P.S. Emitron of
Messrs. E.M.L is fitted in the cameras in studios** P *” and
*“H " at Lime Grove and is in fact-even more sensjtive
than the Photicon, since not only is there greater depth
of focus, but there is an economy in lighting values.
At present the C.P.S. Emitron is largély employed in
Children’s Hour producuons

The greatest advance in sensitivity, however has becn
reached by the Image Orthicon tube, initially developed
in America, but now available in this country, and it is
now used almost exclusively for outside broadcasts
It requires a lighting intensity of but 25ft. candles.
while at the same time possessing an immense depth of
focus. On a bright, sunny day this type ef tubeis so
sensitive that not only have extremely small apertures
of f64 to be used, but in addition one or two neutral
filters have to be interposed in the light path’ as it is
impossible to get sufficient suppression of the light by
the use of the smallest aperture stop alone )

Obviously, ‘the maximum advantage of Such. a camera
is not reaped in these conditions, but at indoor’ public
functions, such- as ceremonial dinners or_at a football
match in the latter part of a foggy winter afternoen, this
type of tube is in its element.

Depth of Focus

If the depth of focus is poor, then much of -the .advan-
tage of high definition is lost because such definition is
only present in the image of objects situated at the
particular distance from the camera at which it is
focused. Not only does the picture produced by a

camera without deep depth of focus lack clarity, but the

sidered to be a modern development
from the unminiaturised:image icono- -

" scope class to which the E.M.I. Super

The C.P.S. Emitron camera, with electronic viewfinder.:

The lens turre
is controlled from the rear.
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work of the camera operator is rendered much more
arduous because he must obviously have a great deal more
focusing to:do as the centre of interest moves to and
from the camera. The property of great depth of focus
is an almost automatic attribute of a sensitive camera.
For this reason therc has been substantial improve-
ment in recent times as the following figures will jllus-
trate.

Using a standard Emitron, the depth of focus when the

The Pye Image Orthicon camera.

camera is focused at a distance of 10ft. will be 2ft., that
is to say, the camera will bring into sharp focusall objects
lving between 9ft. and 1Ift. from the camera lens.
Contrast this with the results obtained by the modern
camera employing one of the foregoing tubes where
with the camera focused at the same distance, viz. 10ft.,
the depth of focus will be 13ft., so that all objects lying
between 6(t. 6in. and 19ft. Gin. from the lens will be in
focus. The increase of clarity which the modern picture
acquires from this cause can not only be assessed from
the above figures, but it may be seen
by a viewer on his screen.

Angles of View

If a line be drawn between the lens
of the camera and the extreme left-
and right-hand limits of the scene
which it is reproducing, the angle
between  these lines is called the angle
of view. A wide angle will be of the
order of 40 deg., and will be used in a
studio or outside broadcast where it is
desired to give the most panoramic
view of the scene. Care has to be taken
in employing such a wide angle because
there is a tendency for distances from
the front to the rear of the scene to be
apparenfly shortened in the image.
However, a wide angle view cnables
scenes of considerable breadth and
grandeur to bc portrayed within the
confines of a small studio. A more
moderate angle, such as 20 deg..
may- *be: used for general purposes,
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while the use of a narrow taking angle, such as 6 deg. or
4 deg., enables the camera to take, in effect. a close up of
an object in a scene while yet being a considerable
distance away from it. This property is of immense
value in an O.B., where it is often physically impossible
for a camera to be placed close to an object of interest.
A particular example of this is a cricket match. Here
the camera must be sited outside the boundaries of the
field, but should be equipped to give a close-up of a bats-
man in action. The standard Emitron
camera, in use before the war, had a
fixed taking angle of approximately
30 deg., and in this respect resembled
the ordinary amateur photographic
camera, which also has a fixed taking
angle. An important post-war develop-
ment has been the provision of an
assortment of lenses for use with
each camera, cach lens giving a
different taking angle. These lenses
may be mounted upon a three-, four-
or six-lens turret, which is a circular
structure, built into the camera in front
of the camera tube and enabling the
desired lens to be rotated into position.
This may be seen from the illustrations
on pages 542 and 543, which show the
E.M.l. C.P.S. camera, which has a

three-lens turrzt. the Pye Photicon
camera, and Pye Image Orthicon
camera, all of which have four-lens
turrets.

Focusing Viewfinding

Perhaps the most controversial
question in television camera design
is that of the focusing viewfinder. As its name implies,
the object of this device is to enable the cameraman :

(a) To find the view, that is to say, to determine what
scene the camera shall portray ; and

(b) To focus the image on the target electrode of the
camera tube. (For convenience in design, this is usually
done, not by moving the lens, as is the case with the
ordinary photographic camera, but by moving the camera
tube, the lens being kept stationary.)

The original Emitron camera contained a second

The Photicon camera,
Below the viewfinder
hood is a microphone
by means.of which the
camera man can talk
to the control room.
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lens ‘mounted parallel to the main or taking lens and
focusing a duplicate image of.the-scene on to a ground
glass screen. The two lenses were simultaneously moved
by means of a ganged focusing control so that when the
image on the ground glass screen was correctly focused,
it could be assumed that the other image on the tube
target electrode was also in focus.

1t must be remembered, however, that this camera
had no turret of lenses so that the single taking lens
could easily be duplicated in the viewfinder. It is easy
to imagine the difficulty which confronts the designer if he
attempts to build the same system on to a turret which
has four or even six taking lenses. He immediately
requires an exactly similar turret of four or six view-
finding lenses. A camera built on these lines would be
impossibly cumbersome and weighty. If we accept the
hard fact that there must be only one turret of lenses, we
must. obviously provide an image for viewfinding by
different means. The present system is to build into the
camera a miniature television receiver containing a
cathode ray tube and suitable scanning arrangements.
This is present in both the cameras shown on p. 543, and
is examined through various designs of visual tunnel.

Actually, there is a second reason why this type of
viewfinding has become necessary. As cameras have
become more sensitive, they have become capable of
operating in a dim light. Inevitably the position has been
reached where many scenes can be televised quite satis-
factorily in illumination which is insufficient to give a
uszful image in an optical viewfinder.

The optical viewfinder possesses the advantage that it
can b: so designed as to give the operator a view of
objects lying just outside the televised scene. Thus,
looking into the optical viewfinder, he can see in advance
as he pans his camera around whether he is about to
televise anything uninteresting or actually undesirable
Obviously, with an electronic viewfinder this facility
is not so easy to provide.

Sub-sections

This point is not, of course, peculiar to a camera. In
any.piece of electronic equipment it is desirable to be
able to disconnect it in small sections so as to be able
rapidly to replace any part that has gone wrong without
disturbing the complete circuit. In this respect the
modern camera shows a great advance over its pre-war
equivalent.

Remote Iris Control

It should be recognised that the lens iris is the natural
amplitude control of a television system. Al camera
tubes are particular about the amount of light they will
accept on their targets, and although in the studio one
can work .to predetermined lighting conditions, in an
O.B. the situation is very different. The light from the:
sun or sky may vary greatly during the course of an
afternoon, and even from second to second if the clouds
keep passing across the sun. 1t is too much to expect the
cameraman, preoccupied as he is with the composition
of his picture and with focusing, to attend to the iris as
well, and almost all the modern cameras have irises which
can be opened or closed by remote control from the
control room. ’ :

It but remains to consider a few of the additional
features which the latest cameras possess. H:can well be
imagined that there may be some circumstances where a
camera can be installed in a fixed position pointing at
some particular object in the scene which it is desired
to televise from time to time in a production. Such case"
might well be the scene of an arena, the pitch in a cricket
field, or a particular jump in a steeplechase. If such a
camera should be provided with the features of (a)
remotely controlled focus, and (b) remotely rotated
turret, it would be possibie to dispense with an operator,
who could be more usefully employed. - The camera
iltustrated at the top of page 543 possesses these two re-
mote features in addition-to a remotely-controlled iris.

SCANNING AMPLIFIERS
(Continned from page 540.)

coils, and hence more or less of thie scanning current
flows through L2 asits reactance is decreased or increased.
Therefore, a control of scanning current (picture-width)
is created by adjustment of the core. L3, as will be
noted, is in series with the scanning coils and is arranged
in relation to 1.2 and the core, so that as the reactance of
L2 is increasing, that of L3 is reducing. This facility is
necessary in order to maintain the total inductance of the
scanning circuit constant irrespective of the core position.

Another feature in the linc amplifier which is rapidly
gaining popularity is a control of linearity by means of a
small permanent magnet which is adjustable in relation
to an inductor (L1, Fig. 8). The magnet is set so that the
scanning current which flows through L1 causes satura-
tion at approximately half of full-scan current. At this
point the overall impedance of the scanning circuit
reduces. This being the point on the current waveform

which changes from linear (nearly) to exponential (see’

Fig. 9, point (a)). Therefore, from point (a) to point
(b) the rate of change of current is reduced, but is
neutralised by the fall in impedance at point (a). Thus,
a linear rise of current throughout the scan period is
obtained (dotted curve). Movement of the magnet
alters the field strength, which alters the point on the
current waveform at which saturation occurs.

It is hoped that the foregoing notes will assist the
constructor in gaining a better understanding of one of
the most important stages in a television receiver.

Sponsored Television

R. CHRISTOPHER MAYHEW, M.P,, in a letter
to The Times recently, said, inter alia: ‘* As a
viewer and performer, with experience of both sponsored
and public-service television, | hope.and pray that
commercial advertising in any shape or form is resolutely
kept off our television screens. Keen advertisers, by their
very nature, like large audiences, and the targest audiences
are attracted not by the best or most enjoyed pro-
grammes, or by those which are most ambitious
technically or aesthetically, but by *‘ average” pro-
grammes—those which cannot be misinterpreted by
anyone, which appeal to no particular taste and no
particular intellectual level.

Audience Size

Every broadcaster, of course, likes a large audience,
and this is one sign that his programme is successful.
But as soon as he starts concentrating on increasing his
audience, and not on making his programme as good of
its kind as possible, his standards fall. It is a basic
principle of good broadcasting that ** marginal ”* viewers
must be ** shed ” where this is necessary to improve the
integrity of the programme and thus increase the
enjoyment of those who remain switched on. This idea
is utterly alien to commercial broadcasting, for which
any programme, whether highbrow or lewbrow, that
attracts less than the maximum audience is anathema. ..”’
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Pioneers of Television

3.—DR. FERDINAND BRAUN, AND THE CREATION OF THE CATHODE-RAY TUBE

of Strasbourg University, and Director of the

once-famed Physical Institute of that city. How
many scientific people nowadays, even professional
physicists and avowed specialists in electro-technics,
cver give a thought to his painstaking activities in the
realm of electrical studies ? But Professor Braun, at least
for all present-day television enthusiasts, was a truly
important scientific worker. It was he who gave the
working cathode-ray tube to the world. True enough,
Braun's first cathode-ray tube was rather a puny, meagre
and inadeguate sort of thing. Yet, it was a beginnihg.
It formed the comimencement of the long line of electrical
tubes which has so marvellously culminated in the giant
luminous tube of our day which gives to modern
television its very being.

The man who first coined the name “* cathode-ray
and, indeed, the one who first observed their creation
among the cffects caused by the discharge of electricity
through a vacuum, was an individual who bore, no doubt
proudly. the overwhelming and resplendently Teutonic
name of Julius Pliicker. Put down, then, Pliicker on
the list of the world’s pioneer television technicians, if
you wish. He certainly ought to be there in any really
comprehensive list, if only for his persistent dabbling
with thosc then unknown cathode-rays as far back as
1859, or probably even before that time, and for his
investigating ‘the cffects of magnetism on those rays,
for in Pliicker’'s work we have what are really the initiul
and essential elements of modern television -technique.

However the man who, as it were, really first came to
terms “with the cathode-ray, the individual who first
tamed it, directed it and harnessed this ultra-high-speed
electron-ray for a specific purpose, was undoubtedly
our friend Dr. Karl Ferdinand Braun who, from all
accounts, seems actively to have constructed a working
cathode-ray tube in 1897, that is just before the close
of the last.century, and at a period when television was
beginning to be thought about and, indeed, even seriously
considered, although at that time, it had, at least,
another thirty-five years to go before it became a first-rate
commercial possibility.

l ; ARL FERDINAND BRAUN, elcctrical physicist

<

A Teaching Career

Braun led the normal, thoroughly German scientific
life. He was born at Fulda, a great German manu-
tacturing city near Frankfurt, on June 6th, 1850, that is
some nine years before Herr Pliicker came out with his
cathode-ray -observations.  After being brought up at
the great Technical Schools and Universities of Marburg
and Berlin, and having eventually gained his Doctor’s
degree at the latter university. Braun set out methodically
on the Teutonic round of patient day-by-day technical
teaching which he intended to make his career. His
first scholastic appointment did not come until be was
nearing the age of twenty-seven. It was at Marburg,
in the tfamous Technical College of that town. but he
did not remain at Marburg for very long. From there
he went to Kuarlsruhe, and from Karlsruhe to Tiibingen,
at each move accepting new and more important posts
as Lecturer in Electrical Physics and Technology.

Finally, in 1895, Braun, who was then bordering on
his forty-fifth year, was given the very important appoint-
ment of. Professor of Physics in the University of

Strasbourz and Director of the Physical Institute in
that old-time, historical city. It was, by far, the most
important and, incidentally, the last of various academic
journeyings of Professor Braun, particularly so because
his Strasbourg appointment left him with ample time to
conduct the original investigational work in electrical
physics which had always been his aim and his prior
ambition.

A curious little man was Dr. Ferdinand Braun.
Dapper, portly, with a fresh, red complexion and clear,
luminous blue eyes which twinkled brightly through his
narrow gold-rimmed spectacles, he seemed to be analmost
perfect combination of French vivacity and Germuan
heaviness. He was a friend to all his students and
particularly to those who showed anv marked enthusiasm
for their chosen work.

Henrich Hertz's discovery of the electro-muagnetic
waves which had been previously predicted on theoretical
grounds by the Englishman, Clark-Maxwell, greatty
intrigued Ferdinand Braun, who at once saw in them a
practical and a highly convenient means of signallirng
over distances. And when Marconi made the first
practical application of these ““ wircless waves’ Braun's
enthusiasm and eagerness for the new electrical techniques
leapt beyond all bounds, as is witnessed by some of the
passages in his book, ** Wireless Telegraphy through Air
and Water.’

First Cathode-ray Tube

But previous to this stage, Dr. Braun had already
completed one of the most important investigations of
his scientific life. This was the making and the study of
the first purely cathode-ray tube which he completed in
his laboratory at Strasbourg in 1897, soon after his
settling in that noted city.

The Braun cathode-ray tube was a very clementary
aftair. as may be seen from a mere glance at the diagram
of it printed herewith. 1In his earlier davs Braun had
been famiiiar with Herr Geissler, the first designer of
the small, thin-walted glass vacuum tubes which are so
commonly demonstrated nowadays in clectro-technical
laboratorics to show the cffects of the passage of
clectricity through a vacuum. and Geissler himself, in
his later years. appears to have aided Braun in the
making of a few giant tubes of this nature.

Now, in the operation of any vacuum tube, if the tube
is given merely a low degree of vacuum the entire space
within it becomes more or less uniformly luminous when
the current is passed. As the degree of vacuum within
the tube is increased, the uniformity of the tube's
luminosity on passing the current is disturbed. The
luminosity is broken up into alternate sections or areas
of vivid glow and of more or less complete darkness.
And as the evacuation of the tube is carried higher and
higher, the dark areas increase, whilst the bright minous

i
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The original Braun cathodc-ray tube.



546 PRACTICAL

TELEVISION May, 1952

areas within the tube become pregressively smaller and
smaller until, at very high degrees of vacuum, the last
bright area disappears behind the anode plate or electrode
of the tube. At extremely high degrees of vacuum, the
interior of the tube is almost completely non-luminous,
but, at this stage, as Braun himself demonstrated, a
new type of ray was being shot off from the cathode
surface. This was the *‘cathode-ray” of which the
erstwhile Herr Julius Pliicker had spoken of in 1859,
and other experimenters had mentioned, but it was given
to Ferdinand Braun in his Strasbourg experiments to
show that these rays could be made visible at their point
of impact with a luminous screen coated with a glow-
producing substance, such as one of the platinocyanides
of calcium, barium or magnesium, which luminesced
brilliantly under the influence of the rays. =

Diverting the Rays

Having rendered visible the point of impact of cathode-
ray and screen, Braun’s next move was to divert the rays
out of their essentially straight-line path of travel from
the cathode of the tube by the external application of a
permanent magnet or of an electro-magnetic field. This,
of course, was a direct application of Pliicker’s former
discovery.

In Braun’s first cathode-ray tube the stream of rays

was narrowed down and formed into a thin pencil by
being made to pass through a-small metal diaphragm
before, ultimately, impinging on -a ‘mica plate coated
with luminescing material on which it set up a bright
spotl which could be moved about to any areagor point
of the screen by magnetic or electro-magnetic control
of the ray-pencil as it travelled along the tube. B

Braun seems to have been aware that his cathode-rays
were actually nothing other than streams of high-speed
clectrons shot off from the negative electrode or cathode
of the tube, but it never occurred to him that the rudi-
mentary electron-ray tube of his would ultimately prove
to be the key which would give the entry to the realms
of television, for, to Braun, the ultimate possibility of
television was a subject which, at that time, was hardly
worth a moment’s thought.

The Oscillograph

Professor Braun, even if he had been working actively
on television possibilities, had hardly a chance to carry
out such work with an untramelled mind, for, at this
period, wireless communication suddenly arose and
seized with vivid intensity the imaginations of all scientific

men. He made a few modifications and improvements °

on the design of his original cathode-ray tube, but it
was not until some years after its first construction that,
in 1902, he showed how its moving ray-spot could serve
to trace out on the screen the various forms of alternating-
current waves. Thus, for the first time, the cathode-ray
tube, in one of its earlicst guises, was converted in a
most useful electrical implement—the cathode-ray
oscillograph.

Perhaps strangely, when we consider Braun’s fund of
inborn inventive energy, this investigator never proceeded
beyond this stage with his electrical tubes. The interests
and intense fascinations of the then rapidly developing
wireless telegraphy completely overcame him. He had
become, as we might nowadays express it, a fervid
wireless experimenter. As early as 1899, he obtained a
radio patent for a new tuning system, and he devised the
‘“ Braun wireless transmitter ”” which was subsequently
manufactured by Siemens and Halse, of Berlin. It was
a spark transmitter working in comjunction- with the
then standard tvpe of recciving set in which use was
made of coherer detection, With this equipment, Braun,

in 1899, established wireless communication by telegraphy
between Heligoland and Cuxhaven, employing a trans-
mitting aerial some 90 ft. high.

Braun Shares the Nobel Prize

Soon after his creation of the first cathode-ray oscillo-
graph, Dr. Braun joined a small band .of other wireless
pioneers (von Arco, Slaby and Siemens) to form what
became known as the * Telefunken’’ organisation.
Braun devised a method of directional wireless, and
among all his activities of this period of his career he
found time to share with the oncoming Marconi the
famous Nobel Prize for work in wireless communication.

The rest of Braun's life was taken up partly with
academic activities and partly with his Telefunken
interests. Curiously enough, this ever-active individual,
who created for television science the cathode-ray
device which was to become the very foundation of its
practical success in our days, never made another investi-
gation into the pO%SlbllltleS of a \vorklng television
system. -

At the beginning of 1914 Braun essayed to travel to
New York for the express purpose of acting as an expert
witness in a difficult matter of litigation which had then
involved the Marconi Company. He lingered long in
America, and before he could return to Europe, America
had entered into the war against the German Powers.
So that Ferdinand Braun, who went to the United States
as an interested visitor, found himself compelled to
remain there on the status of an internee. He tried to
make the best of what was for him a thoroughly bad job.

Whether such an unexpected restriction of freedom
directly took to!l of his health we do not know.for certain.
But there remains the fact that within a short time the
Professor began to fall ill. His condition became worse.
A stranger in the land. and, worse still, an enemy
national, he was removed to a hospital’ in Brooklyn.
There he lingered for some time. On the morning of
14th August, 1918 his end came. And so, too, less than
three months afterwards, came the end of -Germany’s
First World War. Professor Braun ‘had becn little
intercsted in the conflict. Indeed, he seems to have
deplored it, but he had been caught up in'the mill and
it had broken him.

Club Report

NORTHAMPTON AREA TELEVIEWERS' SOCIET\
Secretary :  G. T. Wilson, 95, Ennerdale Road,
Northampton. :
T the Society’s March Meeting the speaker was
Mr. Cyril Page, who told of his experiences in
Korea while filming for the BBC Newsreel.

A very pleasant evening was spent at Croydon, where
a party from the Society attended the British Television
Viewers’ Society’s Annual Dinner and Ddnce. Many
BBC personalities were present.

Mr. Eric Robinson, BBC Musical Dxrector has agreed
to become President of the Society.

The Annual Meeting will be held at The Wedgewood
Chambers, Abingdon Street, Northampton, on Thursday,
April 17th.

A party will be travelling to the Letchworth Society's
Annual Dinner and Dance on April 24th. A group
attended this function last year. Mr. G. T. Wilson
(secretary), Mr. R. North and Mr. Flude hope to make a
party up of 24 members for this function.

Members will be visiting the BBC shortwavetransmxtter
at Daventry in May. v

Mcmbership now is 285. - PR
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12 months’ guarantee.
Immediate delivery.

c992252892

TELEVISION SIGNAL GENERATOR
Frequency range 40/70 M/cs.
Calibration chart for all Television Channels.
Modulation on sound and vision optional.
Sensitive meter fitted for use as grid dip oscilfator.
Ideal for service engincer and experimenter.
Measures coil, acrial frequencies, .etc.
The only one of its kind on the market.
Self-contained power supply, 2001250v.

J. V. RADIO CO.

Television at 200 miies

NEW MODEL 5$C23 TV PRE-AMPS. ALL CHANNELS

High gain and low noise.

Ample bandwidth for good definition.
commercial superhet. receiver,
supply, 200/250v. A.C.

12 months’ guarantee.
Immediate delivery.

96 & 83500

SC23, new model, £5. 5, 0.
SC21, two-stage. £6. 6. 0.,
SG12, TV Sig. Gen,, £6. 19.6.

AC.

25, WILLIAM STREET (City Centre), PLYMOUTH.

anufacturers of Television Equipment

Customs built to the highest standards.

Ideal for the ‘' difficult *’ fringe and ultra fringe areas.
Each pre-amp. supplied guaranteed to have been
have received both vision and sound at 200 miles using a standard

Models $C22 and SC23 have self-contained metal rectifier power

RETAIL PRICE LI5T
{Trade enguiries invited)

SC22, rwo-stage, £8. 10. 0.
requires power supply.
PGI, Patt. Gen., £14.0, 0.

*‘air tested’’ and to

Tel. 47137.

ALPHA OFFERS

1 WATT RESISTORS at 6d. each.

100 W2, 47 k2, 30 kO, 13002, 83 kO,
22 ki), 6 K g 39 kO, 660 KL,
47 h(2 630 1C VRO, 40w
10 k. 1 Buw kgD, 800,

(o X |.(;
5k, 80 kg2, & kE.
INTERVALVE TRANSFORMER3
Type LF114, -1 ratio, 2/9 cach.
AN . QPP type. 5/11 each.
VIBRATORS, Ete.

Ouk, G %., 4 pin, U.X.. 6/8 ench.
. 6/6 each.
2 v., outpul

M1Jlon

159 v, D.C., 60 ma,, 22/8 each.

PARMEKCO —Y}B}&TOR THA}B-
FORMER

12 v. 1o 160 v. A.C., 11/8 each.

Choke to match above TX, 160£2 D.C,

15 b} 50 wn., §/- each.

TRIMMERS

Lhtlps 530 pF. and &/10 pF., concentric

types. 10d. euch.

Pre-set, 2715 plt,

SPECIAL OFFER
Velune Control 'v(ory'm'le 1 meg. with

8.3, ghort splncie, 3/- each

PE SILVER MICA CONDENSERS

6d. each.

50 pF., 260 pF.. 260 pli.. 180 pF,. 1.000
pF. Al ad. euch. Many other sizes
awalinble.

METAL RECTIFIERS

Budgr type, 12 v, Tn‘nmpq 18/6.. 12 w.
4 amp., 1/- each.

36 v. 45 ma.. /- ench.
} wave, 700 v. 45 ma:, 5/9 each. B.T.C.
17 v, 300 ma., 8/6 each.

VALVES

Al Guaranteed,
Maior.ity in Maker's Cartons.

8- 12/6 ) 1054 7/8
9/ 116 | BARRET- 9
9, 7/6 TEILL

9/- 11/8

8- 86

86 79

79 7=

4 9/8

6,6 -

9/~ 11/6

8/6 9/6
106 9/

9/8 9/8

9/ 98

9.8 9/-

o/8 118

26 L5 8/
1006 719 8/9

7/9 8/ 1/6

79 8- 79

76 08 1/6

7/8 | 9 2/9 8’9

7,68 | W 5 1

97 5 23 69 i
9/~ 49 8/9 9/-
708 | 1248 73 4

4/6 | 12H0 7/3 6/9

5/8 | 12K8 9/6 719

8/8 | 128H7 73 4/9

79 | TP 86 49 |

8/8 03 8/8 [

88 | 129G7T 7/3 9/6

6/6 | 128K7 &/- 78 | 7C6 9/-
6.6 | tou2 11,6 7/~ | CK8M 12/

MUULDED MICA CONDENSERS
o1, .00t 003, 0035, 0001, 0002,
U(IUn (i()U.'/ (i(iUOJ, (00005, All 5‘8 doz.
BAKELITE CASE SE CONDENSERS

25 mtd, 600 v., .02 wfd. 5 00E wia.
4 kV., .01 mid. 4 kV. All V- each
PANEL MOUNTING PRESS SWITCH
Z-hole tixing type, 1/3 eack.
WIRE-WOUND VOLUME CONTROLS

500, 20002, | k€2, & k2, 15 K02 20 k0,
85 k),

1, 50 L(..', 2/9 each,
SPEAKERS

3 13/6; 5" Coodman, :£2,

5" Plessey, 803, 12,‘6: 87 Plesses.
3(2. 14’6 12" Truvox, 57/6: 10° Good-
n(ni.m, 232:8: 107 Rok, 32/6; & Goodwan

STANDARD CAN CONDENSERS

16 tafd. 500 v. 3/9 8 mitd, 450 v. , il
24 mfd. 450 v., '-18 B x d mfd. 4.;0\ /l“
16 x 8 mld 450 v, 4/8; 52 x 52 mid.
450 v.

WIRE END TUBULAR COXDENSERS
Huots Totw Thumb, & mfd. 40 2i11

each.
Dubilier, 8 mfd. 500 v.. 3/~ each,

Dubilier, 16 1nfd. 500 v., 4/8 each.
WESTECTORS

Wi, W2, W3, W4, WX6, Wiz
TINNED COPPER WIRE

3 Th. reels, 24 8.W.G., 1/8 cagh.

1/~ cach

. /- each.

CO-AXIAL PLUGS AND SOCKETS
Pye ivpe for i or }” c.‘ble, 7= doz
BULLDOG CLIPS

Jdnstrnment  {ype, 4/-  doz.
charger type, T/~ doz.

Batteiy

;ERMS: Cash with order or C,0.D. Fultlistavailable. Send 3d. in stamps.

ALPHA RADIO SUPPLY CO.

Postage: 6d. under 10/-,

1/- under 20/-, t/6 under 40 -,

5/6 VINCES CHAMBERS, VICTORIA SQUARE, LEEDS, |,
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Home Study
a fuller

of Television

To the enthusiast for whom television is an absorb-
ing interest and who wishes to understard more
about it, or to those who arc constructing their own
sets and want complete knowlcdge of the theory
underlying the constructional details, 1CS offer a
sound, prdactical and comprehensive course of
instruction. It has given a high level of efficiency to
many, who studied in their own time. What
about you ?
FOR THE ENTHUSIAST
OR INTENDING T/V ENGINEER

Course ‘A’ provides a sound introduction to radio and
television principles, deals with the principles of
reception and transmission, and includes the pre-
liminary study of Mathematics, Electrotechnics and

give you
understanding
problems

May, 1952

LARGE VALVE STOCKS
TEST METERS IN STOCK

*AVO,” “TAYLOR" TEST METERS AND
SIGNAL GENERATORS
Leak Point One Amplifiers ... o) .£28 7 0
Leak Pre-amplifiers e 92 90
Leak Tuning Unit 3617 4
Chapman Tuning Units . .. 7 6 8
Crystat and Moving ' Coil Mucrophones.
Decca Replacement Heads and Pickups.
Goodman’'s Axiom 150 Speakers .. 105 &
Partridge Qutput  Transformers for
Witliamson Amplifiers w 6812 0
l035 .. 9310 0
Cossor Double Beam Osculloscope{ 1049 132 0 o

LATEST VALVE MANUALS
MULLARD, OSRAM & BRIMAR No. 4, 5/-
each. MAZDA 2/- each. Postage 6d. extra.

TELEVISION SETS, WIRE AND TAPE RECORDERS
ALWAYS IN STOCK, i
Goods offered subject to price alterations and being
unsold.

Est.
1919

first
PROPS. ARTHUR GRAY. LTD.
OUR ONLY ADDRESS : @Gray House,
150-152 Charing Cross Road, London, W.C.2

TEMple Bar 583314 and 4765 . WRITE FOR LISTS
TELEGRAMS—'* TELEGRAY, WESTCENT, LONDON *
CABLES—'' TELEGRAY, LONDON.’

ARTHURS HAVE IT!

Radio and Television.
Course ‘ B’ offers a more comprehensive treatment ot
receiving equipment, deals in detail with modern . . .
principles of transmission and reception, and contains
the necessary introductory instruction in mathematics, H_CL YDESDA LE—!
electrotechnology and radio.

The ICS also offer the following Courses in Radio :

Complete Radio Engineering
Radio Service Engineers
Radio Service and Sales
Advanced Short-Wave Radio
Elementary Electronics, Radar and Radio
b8

Bargains in Ex-Services Radio and Electronic Equipment

FOR INEXPENSIVE TELEVISION

For the Low Cost “ PRACTICAL TELEVISION * Reoee i\ ",
INDICATOR UNIT TYPE 62, IN MAKI S ORIG l‘\l AL €A

CLYDESDALE'S g
PRICE ONLY £5.9.6 CA}}R'AGL

E.ILT. TRANSFORMER
Primary. tapped 230-250 v. A.C. Sec. (1) 3,000 v. 3 mA. tappedl
%ald v45£§ec (2)4v.la, Sec.(@4v.la t.aDped 2.5 v. Price, Pox

MAINS TR \\sF()“\ll"R
Primary tapped 230-250 v. A.C. c. (1) 350-0- 350 v. 160 mA. Sec. (D)
83v.3a. Sec.(3)6.3v. Ga Sec (4)5v 3a. Price, Post Paid. 55/

Also available : potentiometers. resistors, condensers, etc.

And the following Radio Examinations :

British Institution of Radio Enginecrs
P.M.G. Certificates for Wireless Operators
City and Guilds Telecommunications
C. and G. Radio Servicing Certificate (R.T.E.B.)

or FREE BOOKLET and full details of these highiy successful
courses, fill in and post the coupon below. Fees are modera-e
and include ALL books required.

NEW LIST OF EX-SERVICE ITEMS No. 8B. Now ready. l

Generous Discount to H.M. Forces.
| Priced 1/6. Price credited on purchase of 10/- value or over.

(Dept. 172A, 1.C.S. 71, Kingsway, W.C.z2.) i

e e Tt e s COUT ERE T T T T T T | RUF, l NIT TYPE 27 In original cqrtqh. .
o & 1LY DD JALFE’ - ° CARRIAGE
s INTERNATIONAL Ls l l'l(l(l, ONLY cach - PAID
CORRLSPONPDEJS‘CE??SHOO LTD I Tlll(a_l.";(vl’l CATHODE-RAY TURE. In original carton.
I | LY I.)I‘Cbl):\l.h S £ R '5. I:OST
International Buildings, l\l‘ngsway, London, W.C.2. PRICE ONLY rAiD
' 5 l THE R3601 RECEIVER UNIT °
1\ Please send bookler onsubject. .. ..o poso ] CLYDESDALIYS £4.12.6 CARRIAGE
PRICE ()NLY M N PAIYD
l ......... F .. I LEASB ............ Age........ : TIIP( |R‘3|1)7[0 })xr( Ps“ ER UNFT CARRIAG
¢ & 58 | 7 Da ‘ARRIAGE
(BLOLI\ ELTEERS ) i PRICE ONLY M . ! PAID "
I AdAress e oot i e et ieeeas s | Order direct from ©.
- Sl PPLY -
{ ................ T e , : CL YI)I;.\I)AL o ,.m’;
| | | B2, Bridee St., Glasgow, C.5. "Phone : SOUTH 2706/9
T B60000009300000Fa00000000000000600000 . Visit our Branches in $cotland, England “and’ N: frefand.
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TJelovision

did to Obaervation

EXTRACTS FROM A PAPER BY J. D. McGEE,
LABORATORIES,« LTD., READ TO

"ODERN television has provided extensions to
|\/I the human sense of visioh which may be used
for purposes other than the diffusion of enter-
tainment or instruction, Besides the obvious extension
in space of our ability to see, there are the less obvious
extensions in the range of wavelengths of light which can
be ““seen,” and in the capacity for visual memory. It
is surprising that up till now so little has been done
to exploit these very interesting fields. However. there
are indications that this phase is coming to an end and
it is hoped that the near future will see a rapid develop-
ment of television technique as an aid to observation.
Consequently it may not be inopportune to review those
applications which have already been explored to some
extent and to outline some others which appear to be
worth developing.

The field under review is very extensive and conse-
quently it has been somewhat arbitrarily limited to those
cases in which an optical image is scanned to produce
an electrical signal which is then transmitted some
distance, however long or short, over line or radio, to
a receiving point where it is reconstituted to form a
pictorial representation of the original image. This
excludes many applications of such devices as image
converters, photoelectric electron-muitipliers, charge
storage tubes, etc., which do not fulfil this condition
though these devices are closely connected with, and
largely owe their development to, television technique.

Space is not available in which to give even a brief
ontline of television engineering principles, consequently

M.Sc., PhD., AMIEE, OF EMI RESEARCH
THE ROYAL SOCIETY OF ARTS

a knowledge of the basic features of a television broad-
casting system, such as that used by the BBC, will be
assumed and only the special features of the applications
described will be noted in detail.

The applications to be discussed fall into the following
three catagories :

I. Those in which the essential feature is the separa-
tion of the transmitter and receiver.

2. Those in which advantage is taken of the extended
range of wavelengths of radiation to which a television
pick-up tube can be made sensitive.

3. Those in which the ** memory,” or capacity to
integrate electrical charges produced by an optical
image, of pick-up tube is used to extend or facilitate
observations.

»

Spatial Extension of Vision

The first group of applications range from those which
have the simple object of making interesting scenes
visible to a larger audience than can see directiy. to
those in which the television camera replaces a human
observer in a place which is difficult or dangerous for
the latter to occupy.

Televising of Scenes to Overflow Audiences
This has been done many times. In such cases entirely
conventional television cameras and receivers can be
used. A cameraman can operatc the camera, and the
picture signals can be relayed by cable over the short dis-
tances involved to a suitable number

The complete underwater television apparatus used for the ** Affray ™’
search. The camera.is in the cylinder and lights are fastened below.

of conventional receivers or large
screen receivers. However, the equip-
ment used in such an application need
not be limited to the standards of
broadcast television. A larger number
of lines per picture and a corre-
spondingly wider band-width of ampli-
fiers and transmission lines might be
used to give greater definition than
is practicable for various reasons in
a broadcasting television svstem. In
this way. and by judicious use o
camera lenses, it would certainly be
possible to give a more vivid and
detailed picture of proceedings. to
those in the overflow audience, than
would be had by the underprivileged
in the back seats of a large auditorium,

Televising of Surgical Operations
This application has also ‘been
explored quite extensively and has
two slightly different objectives. The
first is to assist in the routine teaching
of surgery to students without It
eing necessary to crowd a large
number of them round an operating
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table in such a way that many of them can see what is
being done only with difficulty, while inevitably impeding
the essential work of the operating team. The second is
to make visible to a really large audience rare operations

. of special significance.

The technical requirements are the same in both these
cases. They are: the best possible quality picture as
regards delinition, tone gradation, {reedom from shading,
colour rendering, etc. The camera must be remotely
controlled as regards focus, iris diaphragm, and the
changing of lenses to give various angles of view and
it must be so placed as to give a substantally uninter-
rupted view of the field of the operation without inter-
fering in any way with the essential work of the theatre.

Again the picture standards need to be limited to
those imposed on a broadcasting system. A higher
number of lines per picture and a correspondingly
greater band-width of amptifiers would be practicable
to give picrures of greater detail.

A television system as briefly outlined above was
installed by E.M.I. Research l.aboratories, Ltd., in an
operating theatre at Guy’s Hospital, London, by courtesy
of the Director of Surgery and operated for six months
from May, 1949, on an experimental basis.

A standard C.P.S. Emitron camera operating on
BBC picture standards was mounted with its optical
axis horizontal on a level with the standard shadowless
" Scialytic ”” lamp manufactured by Messrs. Technical
Lights and Equipment, Ltd. The camera was directed
at a mirror placed at 45 deg. on the axis of the lamp.
This turned the direction of vision of the camera through
90 deg. downward ulong the axis of the lamp while
neither mirror nor camera obstructed the light. Thus
the field of the operation was only obscured when the light
also was obscured by the surgeon, which insured

PRACTICAL TELEVISION
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towels, etc., in the operating theatre, a practice found
to be very usetul also in the cinematography of surwical
operations. !

The remaining difficulty was the overloading of the
pick-up tube due to specular reflections from the highly
polished surgical instruments. These, being small in
arca, did not often upsct the stability of the tube and, of
course, they do not interfere with the surrounding area
of the picture. In general they could be ignored, but
they nevertheless set a limit to the camera lens aperture
and hence to the signal/noise ratio which determines
the quality of the picture. In any permanent installation
of this kind it would be worth while doing something (0o
reduce the reflectivity of the instruments.

These tests gave useful information as to the value
of monochrome (clevision in teaching or demonstrating
operative surgery. The verdict of the surgical authorities
seems to be that they do not think the advantages
warrant the cost. The outstunding lack is colour, which
is of great importance in the differentiation of tissue,
muscle, nerve, blood vessel, etc. Moreover, in this
application the worst of the technical and economic
difficulties involved in providing a public colour television
service do not arise. However, in spite of several
demonstrations of colour television for this purpose.
there seems to be insufticient enthusiasm in this country
for it to be adopted. The reasons are not at all clear.
Is it that television at its present stage of developmeit
is judged to be technically inadequate ? If that is so.
then it is difficult to understand why periodic requests
arc received for television cameras to yelay special
operations. If it is that our hospitals cannot attord
such equipment, then it is indeed to be deplored
that for the want of a few thousand pounds this

a substantially uninterrupted view.

The normal camera control and supply units
were housed in a small room outside the aseplic
area of the theatre. Here also were located
remote controls by means of which the objective
lens of the camera could be focused, its iris
diaphragm adjusted and any one of three lenses
sclected. These lenses were of 4in., 81in. and
12in. focal lcngths, giving apgles of view of
approximately 24 deg., 12 deg. and 8 deg. re-
spectively, which at the average distance to the
operating table represented field areas of 24in. by
18in., 16in. by 12in. and 8in. by 6in. Thus the
general location of the operation could ke clearly
shown, and then as work progressed, by going
to the longer focal length lenses, a closc-up view
of the details of the surgeon’s work could be
shown.

The sensitivity of the C.P.S. Emitron camera
was such that with the normal theatre lighting
the objective lens could be stopped down to
about 178, thus gziving excellent depth of focus.
The high definition of this camera and cxcellent
reproduction of image tones resuited inoa very
realistic picture—within the limits imposed by a
monochrome, 405-line. picture.  Considerablc
difficulty was experienced at first with the white
smocks of the operating tecam and the white
towess, bandages, swabs, etc. These large white
areas tended to overload the camera tube with
light before the mosaic illumination from the
much darker areas of hlood-—stained Nesh—the

arcas of chief interest—was suflicient to give
an adequate signal noise ratio. This difficulry
was minimised by the use of green dyed smocks,

Rear view of the latest Marconi underwater camera.

surrounded

by lighting gallery,
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field of development must be neglected in this
country.

in the United States the attitude scems to be different.
To give only one example, the University of Kunsas
Medical Centre has used monochrome television for the
pawst two years and has just installed a colour system
and reports very satistactory results. (See Time,
Decermmber 10th, 1951.)

Submarine Television

This is the first of the examples of applications in
which a television camera takes the place of a human
observer in a place where it is difficult or dangerous
for a -man to operate. This application was brought
dramatically to the notice of the public in September
last by the announcement by the Admiralty that the
sunken submarine Afray had been identified by
this means lying at @ depth of 285ft. on the bottom of
the English Channel using an image orthicon camera
made by the Marconi Wireless Telegraph Co.

Divers have been going down in diving suits, diving
beits and scaled chambers for some decades, with and
without artificial illumination, and television cameras
have been operated at distances of up to 1,000ft. from
their control unit for some 15 years and could be
remotely operated at much greater distances if required.
Al the 1mportant technical problems involved in
submerging a television camera had already been
encountered and overcome in using cameras aird cine
cameras under water with and without artificial
illumination. and these problems are negligible compared
with the difliculties arising und precautions necessary
in the operation of u diver. Hence it is somewhat
surprising that the first use of this potentially valuable
equipment was made only in i951. In October. 1939,
the author and his colleague, Mr. H. E. Holman, attempted
unsuccessfully to get this promising field for television
explored and pointed out the advantages to be gained
in a memorandum submitted at that time.

Before the war the most sensitive television camera
comparced quite well with the standard 35 mm. cine-
matograph film but not with the human eye in sénsitivity.
However. the improvement in the sensitivity of television
cameras has been very rapid and now it is fair to say
that the television camera compares with the sensitivity
of the eye in the **light-adapted,” or photopic, state.
1t s true that the ¢ye in the dark-adapted, i.e. the scotopic,
state, is stilt an order of magnitude more sensitive than
the best television camera, but it then loses its ability
to distinguish detail and colour. When a BBC
television commentator under conditions of bad light
has said that he could see more clearly what was going
on by reference to the television commentator’s monitor
than by looking directly at the scene it was probably due
to his eyes being in the photopic condition through
looking at his monitor. The eve only attains its full
seusitivity after being in the dark for as much as 30
minutes and then it can see fairly well in moonlight—
equivalent to the illumination of 0/01 feet candles—
while no television camera known to the author will
give an intelligible picture of moving objects with lzss
than 0/1 foot candles.

Hence. although the human eyve of the diver can still
see better in poor light under water than the television
camera, the latter has so many other fundamental
advantages that it seems inevitable that it will open up
a vast field of exploration and research in the hitherto
almost unknown depths of the oceans. These advantages
may be listed as follows :

1. Diving is hazardous work and a television camera

can be risked when a diver could not be allowed to risk
his life.

2. Diving is a skilled occupation only done by specially
trained men who cannot be expected to be expertsin
any of the highly technical subjects they must examine:.
All the technical expert can obtain at the surface is a
description of what has been seen by a layman.

3. If the diver operates in a ““ soft ~” diving suit which
allows him mobility, the depth to which he can go is
limited and he must be raised very slowly to avoid
cramp due to the release of excess nitrogen dissolved in
his blood at the high air pressure necessary at zreat
depihs.  This is a serious hazard and limits the scope
of a diver's operations very considerably. With all the
latest aid the record depth of dive is only 540ft.

4. Strong tides, bad weather and other considerations
may severely limit the time when a diver can work with
reasonable safety. This could be extended by the vse
of a television camera.

5. All of these points have been illustrated in the
case of the Affrav, and how much more vitally
important might they not become in a case in which
a disabled submarine was not overwhelmed as rapidly
as that ill-fated craft.

The diver operating in a flexible diving suit has stilt
one big advantage :* he can manipulate tools, etc., while
the camera can only look on. However, it seems inevitable
that in the near future the camera will be provided with
remotely operated arms and-hands so thut operations can
be done by remote control while being observed and
directed by the television camera, as is now the practice
in plutonium separation plants.

Besides the application to examination of wrecked
ships there is the tremendous ficid of scientitic exploration
of the ocean bed, and the plant and animal life of the
ocean. In view of the urgency of the food problems of
the world it is to be hoped that submarine television may
be able to make some contribution to exploiting that vast
potential source of tood, the ocean.

Scottish Recommendation

Some three years ago Dr. H. Barnes, of the Scottish
Murine Biological Association, proposed that a sub-
marine television equipment should be built and tested
for this purpose. An application was made to the
Treasury by the Scottish Murine Biological Association
under their president, Prof. C. M. Young, F.R.S. fora
grant from the development fund. The application was
considered by the Development Commission’s Advisory
Commiittee for Fisheries Research, who recommended
that- a grant should be made, and who appointed a
scientific group to keep in close ¢ontact with the work.
This grant was authorised early in 1951, and shortly
afterwards a contract was placed with E.M.I. Research
Laboratories, Ltd., for the construction of suitable
cquipment. .

In this application the camera will be mounted in a
strong steel case, which has a glass window in front of the
operative lens and a watertight gland through which the
cameru cable is brought through the steel cover plate.
The camera itself is of the C.P.S. Emitron type, rather
similar to that used in the operating theatre, without
viewtinder, of course, but with remote contro! of optical
focus, lens iris and lens turret. The camera control
equipment will be standard portable units, which can be
located at any convenient place on the surface. Water-
tight lamps. rigged on arms extending from the camery
case, are provided to illuminate objects in the water or
on the sea bed.

(To he continued)
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boom and the main supporting mast.
It weighs only a few ounces.

The completed unit contains the
entirc pre-amplifier with the 6F12
valve. Power supplies (H.T. and L.T.)
are fed to the amplifier by coaxial

The cor;lplcte amplifier without its ease.

ex-Government unit, obtainable from Premier

Radio and other advertisers, has been designed
for those who are living beyond the fringe area, and for
those in difficult situations where reception is weak, or
is marrcd by interference from traffic, etc.

The amplifier boosts the voltages received in the
aerial so that a signal of reasonable magnitude is passed
along the transmission line. A very wcak signal is
seriously attenuated if the transmission line is of reason-
able length.

Another difficulty overcome by this amplifier is that
in weak areas the aerial is erected as high as possible in
order to pick up as strong a signal as can be obtained ;
but the higher the aerial, the longer is the transmission
line and the increased gain obtained by the height is
partially .offset by the additional loss in the line.

On the fringe, trouble is often cxperienced with
interference from passing traffic. A remedy is to
erect the aerial in a higher position and to fit the
pre-amplifier.

The amplifier is contained in a sleek, streamlined body,
and is built from an ex-Government U.H.F. aerial unit.
It is actually mounted on the aerial as close to the
dipole as possible. The prototype (shown in the photo-
graph) was actualiy fitted at the junction of thz cross-

T I YHIS amplifier, which makes use of an inexpensive

.NgJ\N\r T
2 T
47K0 2501
Coax. Input
to
Receiver
/_/ %‘
7o 4 ;
Dipole 3 =
= =
i 3
1 I LT—, Earzn
= —d —
cal
5000F 15002 LT+ 630

Fig. 1.—Circuit of the Aerial Pre-Amplificr.

cables.
Dismantling the Unit

The general appearance of the unit is shown in the
photographs. The top lid is removable, being held by
three sunk screws which are covered with wax. The
screws are easily removed and the top can then be
prised off with the blade of a knife.

Inside will be found an EAS50 valve which is held
in posivion by a springy clip attached to the copper
aerial. The clip is unscrewed and the valve can then be
removed.

The existing aerial is held in position by a locking
nut fitted on the baseplate ; the nut

Makir
Aerial Pre

UTILISING AN EX-GOVERNMENT UNI3
MOUNTING DIRECT ON THE AERIAL

4

is unscrewed and the copper aerial
can then be withdrawn.

To separate the baseplate from
the ebonite cover undo all the
countersunk screws, and also the
locking nuts. The black body can

Coil
L1 Primary

L1 Secoendary

then be withdrawn. T

The baseplate holds a cylindrical
cover which is removed by undoing
two locking nuts; inside this cover

COIL-WIND
Alex.
Palace Coldfiel

Sufton

13T
5T

L2 Primary as
L2 Sccondary

will be found a threc-pin socket and
a 100 Ko resistor with a 20 pF condenser.
should be removed.

The EAS0 socket can be removed and thc hole it
leaves should be opened out to accommodate a B7G
valve base.

These items

Circuit

The circuit of the amplifier is given in Fig. 1. The
valve used is a Mazda 6F12. The primary of L1 is fed
by 80 £ coaxial or twin feeder directly from the dipole.
In the prototype coaxial cable 3in. overall diametcr
was used so that it completely filled the hole left

.. Power Line

"~
Pre-Amp, unit First coi/
(3t top of geria’ in
support ! receiver

Fig. 2.—Details of the power and transmission lines.
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By B. L. Morley

by removal of the copper aerial.

The output from L2 feeds directly
into the coaxial transmission line.
The outer sheath of this line is earthed
and serves not only as a screen, but
also as the return path for H.T.

and L.T. It is advisable to use 4in.
diameter cable for this job.

R1 and R3 act as damping resistors
to ensure adequate bandwidth for both vision and sound
channels. In very weak areas where single sideband is
being received these resistors can be omitted to obtain
greater gain.

The number of turns for the coils is given in the table ;
3in. diameter coil formers are used, tuned by iron-dust
cores,

L1 has the secondary wound on first, in bare 22 S.W.G.
wire.  Spacing between turns is approximately 2 mm.
The primary of L1 is 22 S.W.G. covered with systoflex

iING TABLE

Holme Kirk o’ Wenvoe
1 Mass  Shotts

15 .1 primary.

the secondary.

L2 has the primary (anode coil)
wound first and the secondary is
covered wire. It is wound similarly
to L1.

iT ] .

1 L T'he coil formers can be bolted to

54T HT the baseplaic so that they come
L1 sccondary. inside the cover. L2 coil former

should be filed to make it }in.
shorter than L1, so that it will not

foul the cbonite lid. The damping
resistors (R1 and R3) are wired directly across the
coils,

The remaining components R2, R4, Cl, C2. are
maunted in the space previously occupied by the 100 K&
resistor and 20 pF condenser, and are held in position
i a similar manner. H.T. and L.T. are wired to the
pins of the three-pin socket.

\m\\\\\(\\\ “wa

Unit is shown tilted.
1t should, of course
be fixed parallel

with the cross boom

z
£

Fig. 3.—Sketch showinz the unit -fitted to the cross-
boon.

sleeving, and is wound on top of

Base of the amplifier.

Connections

The input feeder to L1 is taken via the hole in the
ebonite case left by the removal of the copper aerial.
The output is taken via coaxial cable which is fod
through the baseplate, using the hole which originally
held the bolt for the copper aerial. This hole will have
to be enlarged. The sheath of the cable is earthed by
soldering it to a tag fitted under the bolt on coil L2,

Chatterton’s compound should be used on each side
of the baseplate where the outpul cable enters to make
a watertight seal.

Wiring between the valve base and the coils is made
by drilling holes around the periphery of the valveholder.
Three holes are required : (i) grid input to valve ; (ii)
anode connection to L2 ; (iii) H.T. connection to L2.

The cylindrical cover can be replaced after wiring H.T.
and L.T. to the three-pin socket. If a plug is not avail-
able for this socket the coaxial feeder which supplies
H.T. and L.T. can be soldered directly to the pins of the
socket (externally) and the whole enclosed in the cover
of an old bakelite two-pin plug, which is cevered
with insulating tape and sealed against the ingress of
moisture,

Having wired the unit, it is advisable to adjust it before
mounting it on the aerial. It can be tested as a normal

pre-amplifier. The cores should be adjusted for maxi-
mum response, and sealed with wax.

ez

X = circumference

ety of cross boom
| i y = diameter of
| mast + {5
| (2)
X
f Y "

Fig. 4.—Details of the fixing clamp which can be seen
in Fig. 3.
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Power Supplies dotted line. It is bolted to the baseplate and the

H.T. and' L.T. are obtained from the existing power
supply lines' in the televisor. If the filament line in the
televisor is of the series type, then it may be thought
worth while to use a separate filament transformer for
the pre-amplifier. If this is.done it is a good idea
to overrun slightly the transformer to counteract the
voltage loss in the line to the aerial. For example, if
vour mains voltage is 230 volts, then the 210 volts tap on
the transformer should be used.

Weatherproofing

Now the amplifier will be subjected to all sorts of
weather conditions and it must, therefore, be completely
watertight. The joint between the baseplate and the
ebonite cover must first be sealed.

Obtain some beeswax (available from the cobbler)
and melt it in a tin untif it begins to smoke. The melted
wax should not exude a lot of black smoke—if it does,
it is too hot. Great care must be taken with the heating
as the wax is very inflammable.

Warm the baseplate and the ebonite cover and pour
the melted wax round the edges of both of them. The
two should be immediately bolted together while the
wax is malleable. Tighten all screws thoroughly.

To prevent any condensation taking place. a small
quantity of silica gel can be placed in a muslin bag, and
heated on the oven shelf to drive off the moisture. It

Transmission i
line W )]
Rl
W OE
i
[ERE]
i
"
"
w3
1

Fig. 5.—An alternative method of mounting the amplificr.

can then be fitted inside the ebonite cover, Approximately
one ounce will be sufficient. (A small quantity can be
placed inside the cylinder portion of the unit if desired.)

A small piece of sponge rubber is now glued on to the
inside of the ebonite lid so that it presses on top of the
valve and hoklds it firmly when the lid is screwed on.

The cable connecting L1 to the dipole is wrapped with
insulating tape so as to form a tight fit in the hole in the
ebonite cover. Meited wax is then applied to the edge
of the ebonite cover and its lid, not forgetting the insu-
lated cable, and the lid is screwed on firmly.

Finally, the countersunk screw holes are filled with
melted wax

The joint on the cylinder where the H.T. and L.T.
connections are made should be covered with insulating
tape and immersed in wax. :

If these precautions are taken no trouble will be
experienced due to moisture entering the amplifier.

Mounting

Two methods are suggested for mounting the unit
Fig. 3 shows one method. A sheet of stout aluminium
4in. wide is cut as at (a) Fig. 4, and is bent along the

two legs ““ A” and “ B” curled round the cross-boom,
one on each side of the mast. They are then bolted in
position. :

An alternative is to use a piece of dural tubing

Fig. 7.—Photograph of the Aerial Pre-Amplifier mounted
on an actual aerial by the method shown in Fig. 3

2in. internal diameter. The end is cut and strips are
bent back to firm flanges, which are bolted to the base-
plate (Fig. 6) with the cylinder inside the tube. The
tube is then bolted to the mast at convenient points

Finally, don’t have any qualms about mounting this
amplifier on the top of the mast. Modern valves stand
up to quite a lot of abuse—and remember the Post
Office cngineers are using valve amplifiers at the bottom
of the sea on certain underwater cables !

?

95 o
N, <L
0 e 2
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'.'\-\ l
A
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N

e O
* ]
VB urar
i. Z| tube
Z
Z
3
{a) = (b)

unaerneath view

Fig. 6.—Details of the mounting required for the scheme
shown in Fig. 5.
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The Television Linkage of
England and Scotland

A BRIEF TECHNICAL SURVEY OF THE WORK

ITH the official opening of the Kirk o" Shotts
W television station the BBC has achieved the

greater part of jits development programme aimed
at bringing a tclevision service within the reach ol 80
per cent. of the population of the United Kingdom by
1954.

Since the rcopening of the Alexandra Palace station
on the 7th June, 1946, this ambitious undertaking has
been implemented by means of a network of G.P.O.
coaxial cables and radio links first between Alexandra
Palace and the 30-kilowalt television transmitter opened
at Sutton Coldfield on the 17th December, 1949, then
from Birmingham to the 45-kilowatt Holme Moss
transmitter opened on the 12th October, 1951, and now
over a further 250 miles from Manchester to the first
Scottish television transmitter at Kirk o’ Shotts.

Standard Telephones & Cables, Ltd., have been
associated with all stages of the development of the
television network, including the design, development
and installation for the British Post Office of the coaxial
cable which connects the London and Midland trans-
mitters, the coaxial cable and associated vestigial side-
band transmission terminal equipment linking the
Midland and Northern transmitters, and the micro-wave
radio refay system now serving the Scottish transmitter.
Equipment tor all threc stages of the linkage has been
produced to micet the techinical requirements of the Post
Otiice.

Television Outside Broadcast Facilities

Coaxial cables have been instailed by Standard
Tetephones & Cables, Ltd., for the .P.O. in the London
Area. These short coaxial links are used for collecting
outside broadeast television programmes. They centre
on Museum Exchange, the principal switching point
tor the long-distance links.

To places from which outside broadcast programmes
are regularly taken there are direct coaxial cables to
Museum telephone exchange. These include the Empire
Paol and the Stadium, Wembley, and the two cricket
grounds at Lords and the Oval respectively. For more
gseneral outside broadcast material coaxial cables link
the main West End telephone exchanges, such as
Gerrard, Mayfair, Victoria and Faraday. Programmes
from places within a mile or so of these exchanges may
be collected on ordinary telephone cable lines, many of
which have also been manufactured and installed by
" Standard.” There arc.about 40 miles ot ** Standard ™’
coaxial cables in the London ousside broadcast networks
and some of these have been in use since the beginning of
television broadcasting {from Alexandra Palace in 1936.

The Londou-Birmingham Coaxial Television Cables
Consisting of three parts—the main cabie and a short
taif cable at each end—the latest London-Birmingham
coaxial cable follows the route of the old Roman road
via  Watford, Aylesbury, Daventry, Coventry and
Birmingham. The main cable, forming part of the
Post Office trunk telephone network, covers a distance
of just over 121 miles, with 43 repeater stations en route,

INVOLVED AND HOW IT WAS CARRIED OUT

of which 11 are required for present-day programmes.
The cuble terminates at Museum Esxchange, London,
and Telephone House, Birmingham, and the end con-
nections to the transmitters are provided by tail cables
hetween Museum Exchange and Alexandra Palace and
between Telephione House and Sutton Coldhield.

The London-Birmingham cable incorporates two
0.97S5in. andl four 0.375in. coaxial tubes. The larger
tubes are used, with repeaters designed and made by
the G.P.O. at 12-mile spacing, for two-way transmission
ol 405-line television signals requiring a video bandwidih
of approximately 3 Mc/s. Ultimately these tubes may
be required for very-high-definition or colour television
and frequencies up to 26 Mc/s may be involved with
repeaters at three-mile spacing. The 0.375in. tubes are
used for broadband telephony purposes, cach pair being
capable of carrying 600 speech circuits. The whole
system has been planned to meet the recommendations
of the 1943 Television Committec.

The Birmingham-Holme Moss Coaxial Television Cable &
Assaciated Equipment

Between Birmingham and Manchester there is a
Stundard Telephones & Cables, Ltd., coaxial cable
including six 0.375in. tubes, of which two are used for
the transmission of video signals, 16 paper-insuluted
quads for controlling the repeater stations associated
with the coaxials, and 172 paper-insulated quads for
local telephone traflic. The repeater stations, with
equipment designed and installed by the G.P.O., are
spaced at about six-mile intervals.

Beyond Manchester the cable extends through Hyde
to Mottram, and from Mottram to Holme Moss the
television network has been completed by means of a
two-tube coaxial spur cable containing four screened
pairs for music circuits and 24 paper-insulated Guads
for repeater control in addition to the two 0.37S5in.
coaxial tubes.

Vestigial sideband terminal equipment supplied by
Standard Telephones & Cables, Ltd., is used with this
cabie link to translate the video signals to a frequency
band suitable for transmission over the coaxial cable.

The Manchester-Edinburgh Micro-wave Radio Link
The latest link in the chain, from Manchester to Kirk
0" Shotts, made its successful début on an cxperimental
basis almost a month ahcad of schedule when called
on at very short notice to permit Scottish viewers to
share with their English compatriots in the funeral
ceremonics of our late King George VI. This link is a
two-way micro-wave radio relay link which operates on
the general principle ol beamed micro-wave trans-
missions at a frequency of the order of 4,000 Mc/s
over a series of optical paths along a carefully planned
and surveyed route connecting the two terminal stations.
The total length of this route is 250 miles. The pre-
liminary survey, carried out with portable micro-wave
television links of the type supplied by ** Standard ’ for
a number of important BBC “‘ outside television broad-
casts’” during 1950 and 1951, confirmed calculated
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heights for transmitter and receiver antennae as well as
their spacing along the route. Accordingly, each in-
dividual micro-wave transmission traverses an average
distance of some 30 miles, @t total of seven repeater
stations being provided for receiving and retransmitting
programme signals en route.

Equipment at terminal and repeater stations affords
one uni-directional channel from Manchester to Kirk
o’ Shotts simultaneously with a second similar channel
in the reverse direction. Each channel is designed to
handle the 0-3 Mc/s bandwidth of a 405-line definition,
S0 frames per second, double-interlaced television pro-
gramme in one direction of transmission. Full remote
control and supervisory facilitics are provided whereby
each terminal station is able to control the operation of
the cquipment at all points along the route to the other
terminal.

To ensure a high degree of reliability, all iransmission
equipment with the exception of parabolic reflectors and
main waveguide feeds is provided in duplicate ; the
changc-over from one sct of cquipment to the other
being fully automatic in the event of breakdown. In
the sume wiy, automatic standby sources of power supply
have becn provided to cater for a breakdown in local
public mains supplies.

Fheintermediate two-way repeaterstations are designed
to work unattended. Should the occusion arise, however,
engineers could adopt them so that locally derived pro-
gramme material may be injected into the network
for transmission in either or both directions. In this
way, the Munchester-Edinburgh link not only extends
the television service to new areas, but can also facilitate
programme contributions to that service from the areas
through which 1t passes. -

Trunsmitting equipment for the micro-wave radio
link at Kirk o’ Shotts and Manchester is designed to
accept the video-frequency bandwidth of 0-3 Mc/s
at a level of 1 volt D.A.P. in 75 ohms. The video signal
modulates the reflector-cathode circuit of u reflex
klystron, oscillating at a basic frequency of the order of
4.000 Mc/s, in such a way that the output frequency
is deviated by a total of 6 Mc/s for a change from the
bottom of a synchronising pulse to a peak white picture.
The R.F. oscillator frequency is stabilised by means of a
precision crystal oscillator with a basic or fundamental
frequency of the order of 20 Mcs.

The S.H.F. output from the klystron is fed through
waveguides to a travelling wave amplifier and thence to
the transmitting antenna. Transmitting and receiving
antennae at the terminal and repeater stations consist
of waveguide horns feeding paraboloids which are 10ft.
in diameter and mounted on steel towers; two para-
boloids at each of the terminals and four at cach repeater
station. The heights of these towers range from 20
to 200 ft. depending on the altitude of the site in relation
to the terrain covered by the beamed transmission. The
width of each transmitted beamis + 11° to the hait-power
points and the waveguide feed delivers a power of 1
watt to the antenna.

On arrival at the first repeater the frequency modulated
S.H.F. wave is passcd by means of a waveguide feed
from the parabolic reflector to a super-heterodyne
receiver. This receciver employs a crystal controlled
local oscillator operating at a frequency ol 60 Mc/s
above the mid-frequency of the incoming signal (or 57
Mec/s above the incoming frequency corresponding to
synchronising pulses) to produce an intermediate-
frequency band-centred on 60 Mc/s. The I.F. signals are
amplificd in an amplifier fitted with A.V.C. and again
transiated to a radio frequency 37 Mc/s above or below
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the incoming R.F. An automatic frequency control
maintains the frequency of the second local oscillator
37 Mc/s above or below that of the first local
osciliator.

Unwanted products of the last process are climinated
by means of a filter, the required single sideband being
amplified by a traveiling wave amplifier to a power of
1 watt and passed to the transmitting antenna.

This process is repeated at each successive repeater
station until the other terminal of the link is reached.
Here the S.H.F. band from the antenna is passed to a
superheterodyne receiver. This receiver, as in the case
of the repeaters, uses a crystal controlled locat oscillator
to produce an I.F. band centred on 60 Mc/s. Thereafter.
however, the output from the I.F. amplifier is frequency
demodulated in a discriminator which converts the
frequency modulated I.F. band to the video frequency
range. This is then available at a level of | volt D.A.P.
in 75 ohms for passing either directly to a tclevision
transmitter or further radio link, or via a vestigial side-
band system to a coaxial cable network.

To eliminate mutual interference due to multiple path
effects, two radio frequencies are employed, these being
used in alternate directions on alternate sections. These
differ from: each other by about 37 Mc/s.

The waveguides and waveguide circuit clements such
as attenuators, filters, hybrid-type junctions and switches
carrying S.H.F. waves have a rectangular cross-section
of approximately 2in. X }in. and are made of either
brass or copper. The waveguide run from the equipment
racks to the horn feed is filled with dry nitrogen main-
tained 'under slight pressure in order to preserve the
inside surfuce of the guide from corrosion. Inside the
cquipment racks it would be inconvenient to fill with
nitrogen and maintain a hermetic seal and the waveguide
surfaces are protected by goid-plating instead of the
varnish finish used for the main run.

An interesting feature of the complete link is the
claborate precautions which are taken against the
possibility of interruption of the service. As alrzady
mentioned, these include duplication of the mujority
of the cquipment with automatic change-over to standby
equipment immediately on failure of the working equip-
ment. In addition, provision is made for remote switch-
ing of cquipment from control stations at Kirk o’
Shotts and Manchester, where the condition of equipment
at each station is displayed continuously on a control
board. A four-wire lund line circuit interconnects alt
terminal and repeater stations and provides a party line
speaker circuit and a two-tone V.F. telegruph circuit
which carries the supervisory and remote control
signals. The remote control desks incorporate testing
and monitoring apparatus designed and manufactured
by Kolster-Brandes. Ltd.. a subsidiary of Standard
Telephones & Cables. Ltd.

Equipment at all stations operates normally from the
locul three-phase A.C. mains supplies : dynamic voitage
regulators stabilising the output voltage to within =t
per cent. of nominal being provided for each phase.
Standby power-supply equipment for use on failure of
the public mains supply comprises a diesel-engine-
alternator set which is arranged to start up and take over
lhe load automatically within 15 seconds of a failure of
the local public mains supply.

REFRESHER COURSE IN MATH EMATICS
8/6, by post 9/- 4ih Edition By F.J. CAMM
T'rom : GEORGE NEWNESLTD.

House, Socuthampton_ Street, Strand. W.C.2
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‘ A /vsy WINDSOR
TEST METER |

20,000 o.p.v. MODEL 77A

An entirely new instrument incorporating the latest
improvements in manufacturing technique. Refinements
include shockproof moulded case, clear and easy to read

Bapiste oo SR scales and many other features,
i e e
SENSITIVITY METER
20,000 ohms per volt D.C. . Precision engineered mov-
5,000 ohms per volt A.C. ing coil, fitted with Sin.
scale and knife edge pointer.
RANGES
VOLTS D.C.: 0-7.5—30—75 MILLIAMPS D.C. : 0—.15
—300—750—3,000. —1.5—15—150--1,500.
VOLTO%A.C;O: 0-7.5—30—75 AMPERES D.C.: 0—15.
—300—750.
RESISTANCE : 10 ohms- OUTPUT. As for A.C.
5 megohms in two ranges, volt ranges except 3,000v,,
self contained. via a condenser.
Please write for illustrated leaflet featuring . .
our new range of radio and television test gear. List Price £15. 0.0

TAYLOR ELECTRIiCAL INSTRUMENTS LTD.
419-424, MONTROSE AVENUE, SLOUGH, BUCKS. Phone : SLOUGH 21381,

IHUIIIIlllllllllllIlll!lllllmHllilllllllllllllllllilllfH E N R Y ’ SIIIIIIHIIIIIIIIIlIllIIIIIllIIIIIIHHIHIIIlllﬂlllllll_llli!'

“PYE ™ 45 MC/S STRIP. Special purchase of M.O.S. Type 3583 Unit, size 15in. x 8in. X 2in. Complete with 45 mefs Pye Strip, 12

Valves, 16 EF50, EB34 and BA50, Volume contrels and a host of Resistors and Condensers. Sound and vision can be incorporated

on this chassis with minimum of space. New condition. Price £5, carriage paid.

FOUR _SECTION CHASSIS adaptable for the ** Argus " Television lay-out, 21/~ carr. pd. s

182A UNIT. Containing VCRS517. 6in. C.R. Tube. Mu-metal shield. 3 EF50, 5 SP61, 5U4G. 9 W/W Pots. Resistors and Conden-

sers. Tag -boards. Tube guaranteed for TV. (No cut-off). Or suitable tor Scope. Brand New, less relay. In original packing

case. 7978, plus 7/6 carriage,

CATHODE RAY TUBES. VCR97 Brand New. Guaranteed Full Picture
VCRI139A. Brand New. Suitable for Scopes
3BP1. Brand New. Suitable for Scopes .

9in. ESCUTCHEON, Brown Bakelite. Suitabl

45/- carriage pald.
.35/~

25/~ 0 o
. Tube. Price 7/6 each.

* A COMBINED SIGNAL TRACER AND AUDIO OSCILLATOR 4%

An easy-to-build unit that can be used for LF. and Audio signal tracing, without any switching or tuning. {including variable out-
put oscillator, for amplifier checking. Highly sensitive, responds to signals picked up from an ordinary receiving aeriad, e
circuit 5 that of a high-galn 2-stage, resistance-coupled audio {requency amplifier. emploYing 3 miniature 1.4 valves, with a 3-inch
speaker in the output of the Power Amplifier Stage. An added advantage being that as this Unit is * All-Dry ** it can be used
with safety on A.C. or A.C/D.C. mains and Battery sets. The comblete Kit with portable cabinet (size 6in. x 7in. X 6in.) and bat-
tery weighs only 4 Ibs. We shall be pleased to supply a complete Kit for the construction of the above, right down to the last nut
and bolt, including 2-1T4 and 1-184 Valves. 3in. Speaker and Portable case and All-Dry Battery for £4/19/6. Concise instructions
and circuits supplied. If preferred, circuit and instructions only can be supplied for 1/6. If required this Unit will be assembled
and tested for an extra charge of 15/-. This is a highly efficient instrument. and a MUST for every radio man.

METAL RECTIFIERS.—S.T.C. 300 volt 75 m/a, 6/-; S.T.C. G ERMANIUM CRYSTAL DIODES, complete with full wiring
R.M.2, 150 volt 120 m/a, 4 6 : G.E.C. 6 volt 1 amp., 4/- ; Westing- circuit and diagram, 4/6. .

house 12 volt 2} amp., 12/6 ; Westinghouse S.T.C. 12 volt 3! amp., EX.-GOVT. Vi Ives. THE FOLLOWING ARE BRAND NEW :
17/6 . E.H.T. Pencil Type, 600 volt 1 m'a, 4/7 ; E.H.T. Pencil Type, EF50 Red Sylvanian. Original Boxes (U.S.A.), 10/-.

RUCEIVER UNIT TYPE 159. Containing VR91. VR92, VRG5> t each — N 54, T . h h b h° L
and 24v. Sslector Switch, New condition 15/- (Post 1.6). EL32, EBC33, GK7GT, 6J7GT, 6LTGT, 6SKIGT, 6SJIGT, 6B8GT,

E.OLT. TRAN:
2,500v. 4v.,

T, . i GNTGT, BJSGT, 6CSGT. GACTGT. 6SATGT. G6SHTGT, 6D6. 6CH.
SEORMER  for VCI97. Input 200v. Output (53477, 123KIGT. 128J7GT, 193Q7G7 1208, 198 RIGT, 12SHTGT,
5/-. : 12A6GT. 14ATGT, 12QIGT. TATGT. TCIGT, THIGT, 187G T, TBEGT.
EMLT, TRANSFORMER for 5CP1. Input 230v. Output 3,250v. 41MP, 955. 9001, 9002, 9003. 1299A. 28D7. 9D2, 4D1, 13D2. RECTI-
6.3v. at 0.6ma., 2-0-2v., 45/-, g}gzgséqg’seaﬁ :~XtU11101.\’U1(K§‘.VUém7A.(A)g,l;6§(f3. :}dnglg eazri:f—
V. STEWART EJT TRANSPORMER.—Input 210,200 250 544G, U50. 5Y3G. j- each : 6F7. ACS 14. $AMs,
Output 8kV. and 4v. 1amy. Insulation volts 6.500v. D.C., 79 6. SV6GT, HUIC, 6UT. SARC. US2, GAGS, PENG, SR, EFO1. 80, Af
WALKIETALKIE TYPE 46. Containing 6 Valves, 2 of VP23, LE# Gach : ~I2BGT, KRG, e P LI T SNTGT, 43, 676, 6LG
HL2/DD. QP TP25, ATPS. S LF.T's 1.6 Mes. Mike and Inter' [y g6 ER3i, 56 - YRS Goei ol foriy, Lrolly 57" oils
valva Trans, Aerial Rods, etc.  Metal case, size 12in. x 6in. x 4in. 5. Q180. % 8 'VRl"')O/EO V70, VRI10S 8¢ - P'X Tor.' b
honem gordition but less transmitting components removed by A LQ, BRY BATIHLY VALVES, 3v4 365, 104 5. (RS, 1LNSGT.
the MOS. Priee includjng carriage 35/-. -Limited quantity. &4 Az L L ALVES, b 3 . . . ILNSGT,
i € 184, 334, all at 10/- each. ' SP2. VP2. TDD2A, VP23, TP25. HL23. DD,
PUSILEULL OUTEUT TRANSFORMER.  U.S.A. potted type all ‘al 8'6. 2155G, KT2, PEN2A, 6 P2 (Super-power), 4 -,
primary-10000 {2 sec.. 2 2, 8 (2,15 {2, 15 watts, 21/-, - HIVA CXH, 7.6. -
% SEND STAMPS FOR 28 PAGE CATALOGUE * . .

5 HARROW ROAD, PADDINGTON, LONDON, W.2. TEL: PADDINGTON 1008/9, 0401,
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Here is your area
W and here is your

—_Aeriaiite

| E.F. 50

TELEVISION VALVE GUARANTEED

MODEL 65 '“Aeradoor.’”’ Designed
for indoor skirting-board mounting.
Fitted with one telescopic and one
flexible arm. Can be adjusted to any
channel. Complete with 5 yards of
coaxial lead-in. PRICE 32/-

MODEL 65A with 5 yards of Twin
feeder. PRICE 32/-
Also MODEL 66, which has two flexikle
arms. Complete. PRICE 25i9
MODEL 6£A, with 5 yards twin
feeder. PRICE 25/9

MODEL 74. Has three fully flexible ele-
ments. High pickup properties. Trouble-
free performance. Centre element has
a spring tensioning device and neat con-
nector box. All Channels. PRICE 1316

MODEL 53 (similar to 74). Three rigid
metal elements. Installed in
variety of positions. All Channels.

=" (Coaxial lead-in extra.)
z PRICE 32/6

RED (SYL) 6l-. VR9I, 5l-.

SP6) .. 2/6 EASO .. .. M- EF54 .. .. 46
SP41 ... 206 EB34... .., 2- EC52.. .. 48
VULl e 31-1VUI33 ... 3-lVUI20A ... 3.
CV66 ... A6 |PEN46 .. AM6[954 ... .., 30
9001 3 [125H7 . 46 (12597 .. Al
12H6 416 6H6 . A6 6SH7 ... ... 63
APT4... ... Si-|VRIO5/30 ... 6l6 VRIS0/30 ... B8I-
573 ... .. Ti6(5Z4 ... .. 1016 /5Y3 ... .. 106
80 ... .. 1016|6V6 .. ... 10/-(6K7 .. .. 6I9
65K7 516 (6Q7 ... .. M-16K8 ... .. 126
KT66 1216 1TZ49 260 1T4 .. .. 96
6XS g3 DI .. .. 2-KT2 ... .. 4
12A6 LoT6l6ss ... ... 5I- VRs6 bt 1 0
ELSO ... ... Bl-16N7 .. 616 6AKS e2l 1913
616 .. 126 6AGS... ... 8/-2D2I ... 913
T4l .. ... 416 DSLI10 ... 5i9 VP4l .. 4-
VT3 1216 | VU508 ... 8l- VU504 2216

| mid. CONDENSERS, 2.5 kV.. 4/5.

| 25. 50, 1€0, 150, 5COpf., 6i- pcr cczen.
8 mfd, 475v. (wire ends), 3/-.  Tubular Can. 3i-.

POTENTIOMETERS. All Values to 2 Megs., 216,
Type €H Indicators. €4. RI355, 65/-.
Type 97 Indicators, complete (less valves and tube), 10/-.

RESISTORS. J—3w, Iw., 25/ per 100
mixed:

Erie Insulated

VINER
26 EAST 8T., MIDDLESBROUGH
Tel. : 3418.

%

MODEL 57. Single dipole for chininey
stack mounting. Complete with chim-
ney bracket, mast, lashings, etc.. ready
for instaliation. Excellent performance.

PRICE 62i6

MODEL 58. A dipole designed for
wall mounting. Cranked stand-off mast
similar to Mode! 57. PRICE 52/6
(58A with straight stand-off arm, 47/-.}
All Channels.

69 MlLES&OVER:M)TO 60 MLS.J 25 TO 40 MILES | 15 TO 25 MILES UP TO 15 MILES

MODEL 55. An H-aerial
with dipole and reflector.
Forward gain 3.8 dB. Front/
back ratio | 1.0dB. Acceptance
angle 180 deg. All Channels. Complete
with a 10ft. x 2in. dural mast, brackets,
lashings, etc. PRICE £7119/0. Other
‘“H ' type aerials available.

=

THIS FREE 104
PAGE BROCHURE

describes the Courses of Training
offered by E.M.I. Institutes—the only
Postal College which is part of a world-

MODEL 63A. for fringe
and difficulc  reception T
areas. Folded dipole three
element aerial. High gain
8.0 dB. Frontlback ratio
29 dB. Acceptance angle 90
deg. All Channels. Complete with 10ft. x
2in. dural mast, brackets, lashings, etc.”
PRICE £13/5/0.With | 4ft. mast, £1412/0.
Various styles of this mode! availatle.

..~
i | i i b

lé\\ﬁ dB.

MODEL 71. A directional

double folded dipole with four

fully flexible elements. Easily

erected in loft, attic cr upper room. . Highly
directional characteristics, Forward gain 3.75
Excellent reception at considerable dis-
tances from transmitzers.

Complete ready for erection to any channel
specified. PRICE 25/-.

Send 3d. stamps for FREE lliustrated Catalogue.

ji@'
|
A NEW INDOOR AERIAL L] \\
i

T

famous Industrial Organisation.

Aero. Eng. ® Motor Eng. @
Draughtsmanship © Elect. Eng.
Prod. Eng. & Management
Languages ® Refrigeration Eng.
Civil Service ® General Cert. of
Education ® Radio, TV_ and
Electronics @ University Train-
ing © Maths. © Mech, Eng.
® Heating and Ventilation Eng.
Public Speaking @ Police ® Tele-
communicatio;s, le:;: hetéc ?\MslpoIEa'
q Courses for .M. .Mech.E., M.ICLE.,
! Institutes &WirpE, AM. Bric. IRE
| associated with A.F.R.Ae.S., City & Guilds DOS

MARCONIPHONE  Examinations o= _ ___ g Sp
COLUMBIA 1 Post this for a FREE copy of ‘&

to E.M.L \\

H m v 1 *‘Successful Careers’'
L] ¥ 1 Institutes, Dept. 138, 43 Grove \
ETC, 1 Park Road, Chiswick, London, W.4.

| COURSES FROM } Name

J AERIALITE LTD., Stalybridge, Ches.

£1:i

|__PER MONTH
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Aerials and Signal: Strength

AN EXPLANATION, FOR THE BEGINNER, OF THE IMPORTANCE OF

CORRECT SIGNAL STRENGTH

T is often possible to see adjacent houses carrying
totally different kinds of acrial, in some cases such
extremes as a single dipole contrasting with a multi-

array with directors and reflector. The beginner may
well ask what difference the acrial makes and wonder if
the expense of the large aerial is .justified. We often
receive queries from prospective new viewers asking what
type of aerial they should fit, and an attempt will there-
fore be made to give some idca of the differences which
may be expected from the various types of aerial. Firstly,
to take the broad view, the simple aerial should be used in
situations close to a station, whilst in remote areas the
multi-array should be used. But this is not the whole
story. When asked what type of aerial a reader should
use our general reply (if we do not have first-hand informa-
tion concerning the locality) is that it is not possible to
state by just knowing that the situation is so many miles
from the transmitter. It is possible to be situated 10
miles from a station and receive a poorer signal than at
a point 50 miles away. As has been pointed out in these
pages before, the signal follows the contour, more or
less, of the ground, and thus at a point behind a hill it
miight be found that signals are completely absent, due to
the screening effect of that hill. The same can apply
ta a large building, and a small villa situated behind it.
On the other hand, where there is only a big stretch
of open country without densely wooded areas, hills or
buildings, the signal wWill travel uninterrupted and may
be received over long distances at remarkable strength
due to the nature of that country.

Signal Strength .

Some new viewers may think that they are not con-
cerned with powerful signals (taking their ideas from
sound programmes) and imagine that a simple aerial
will probably be good enough. This may be so, if the
receiver is a model designed for long-distance reception.
Most manufacturers now producc two types of receiver
—one for normal distances and one for the remoter
areas and generally known as a ** fringe model.” It is
not necessary that the latter should be restricted to
remote areas and it may be used, with certain. precau-
tions, in areas within a short distance of the transmitter.
Firstly, it must be pointed out that it is not only the
picture intelligence which must be considered when
deciding upon the aerial. A much more important factor
is the sync pulse which locks the picture and keeps it
steady and intact. Both a weak pulse and a very strong
one may be objectionable, and will give rise to several
fauits in the received picture. The commonest is known
as ** pulling on whites.”” where the picture becomes
broken up it horizontal strips where a white object
comees at the right-hand edge of the picture. All those
scamning lines which terminate in the white detail will
“be seen to have moved to one side, resulting in any
vertical lines in the picture being *‘stepped.” As the
white objects pass out of the picture the tines jump back
inta position and this obviously spoils what might
otherwise be a good picture.

B

Frame Hold
If there should be any local traffic it will also be
found. that when a-car passes, if it is not fitted with a

By W. J. Delaney (G2FMY)

suppressor, not only will the customary white dots be
seen on the screen, but the actual picture may slip due to
the interference firing the frame timebase at the wrong
time, The picture will appear to be rolling cither up
or down and may even suddenly lock with the black space
between pictures in the centre of the screen. If Icft like
this it will probably remain quite steady until another
car passes,. when the frame will slip again and may lock
into its correct position. Another fault which a weak
signal will be found to bring in its train is the necessity
of setting the line and frame hold controls from night to
night. That is to say, when switching off one night, with
cverything working satisfactorily, it will be found that
when switching on the next night the picture will be
broken up and have to be reset by adjusting both frame
and line hold. It may remain in adjustment all the
evening, but the next night will require setting again.
It wili be seen, therefore, that a certain strength of sigral
must be obtained for reliable results, and that is why ,t
is desirable to  make certain that the aerial is suitable.
If, for some reason, an unsuitable aerial has been fitted
and troubles of the above kind are expericnced, the remedy
is to add a pre-amplifier (or change the aerial) so as to
increase the signal strength.

1f the area is such that a good signal is received and
by mistake a too-efficient aerial is fitted, or a wrong
model receiver is chosen, it is not a difficult matter to
fit an attenuator between the lead-in and the receiver
to dispose of the cxcess signal. This is, of course, a much
cheaper process than fitting a pre-amplifier, so it is
probably better, when exact details concerning the area
cannot be obtained, to err on the side of obtaining too
strong a signal. The attenuator may be adjusted to
give the required reduction in signal strength, and in
general it will be found that this is a good plan to adopt
where interference is very bad as the adjustment of the
attenuator will result in a reduction in the strength of
the ‘interference as compared with the signal, and in
some cases may even resuit in the complete eliniination
of the interference.

Signal Too Strong
Unfortunately a signal which is too strong can be just
as troublesome in certain types of circuit as one which
is too weak. In most circuits the sensitivity or contrast
controls will, however, reduce the signal to such pro-
(Concluded on page 572)

Transmitter —

This illustration shows how an aerial can be screened.
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Latest Brimar Teletubes
«w TANDARD
TELEPHONES &
CABLES, LTD., manu-
facturers of Brimar
Teletubes, and the first to introduce rectangular cathode
ray tubes into this country, announce the first of this
series, the Brimar CI4BM rectangular teletube, in full
production, and now commercially available for the first
time. It is estimated that the C17BM, the 17in. version
of this tube; will be ready by the middle of the vear.

It is not generally realised that the rectangular tubes,
being so much shorter in length than the round variety,
will have a marked effect on cabinet design in the
future, and in particular will enable the television
set designer to effect u substantial reduction in the depth
of the cabinet. A typical comparison is given below :—

C12B  12in. round tube—length 19%in.

Ci2D 12in. round tube—length 193in.

C14BM 14in. rectangular tubc—length 16§in.

C17BM  17in. rectangular tube—length 19gin.

1t will be observed that the 17in. rectangular tube
can be fitted into a cabinet of the same size us the
12in. round tube, and that a t4in. rectangular tube
will go into a cabinet 3in. less in depth.

The high-grade aluminizing of Brimar teletubes is
already a main sales feature, and set makers in particular
will be interested in these large tubes. which will fitinto
cabincts of smaller size.—Standard Telephones and
Cables, Ltd., Foots Cray, Sidcup, Kent.

Rainbow Projection Receiver
AINBOW RADIO MANUFAC-
TURING CO. announce a new
projection receiver for which the name
 Bowjection *” has been coined. The
derivation of this name is obvious and
theillustrations below show the outward
and inner appearance of the apparatus.
Contained in a grey crackle-finished
steel cabinet, measuring 42in. high,
17in. wide and 30in. overall back to
front, it has-an adjustable turret and

The pew * Bowjection ¥ receiver showing the internal arrangement of the

various sections.

is mounted on large
castors for case of
movement. The receiver
is specially designed for
projection working and
throws a picture 4ft. by 3ft. and is thus highly suitable for
schools, clubs, hotels, etc. The receiver is designed for
A.C. operation only, and 1s thus isolated from the mains
and is supplied complete with a specially-designed
screen and screen cabinet. Price and delivery dates
will be announced later.—Rainbow Radio Manufacturing
Co., Ltd., Mincing Lane, Blackburn, Lancs.

Spencer-West Converter Unit
A NEW type AC/4 converter unit is announced by
Spencer-West.

This unit permits the use of any type of television
receiver for the reception of any of the existing or
proposed tzlevision transmitters. No alterations to the
receiver are entailed, the unit being simply connected
in the aerial feeder to the receiver. A sclf-contained
power supply unit suitable for operation from A.C.
mains of 200-250 v. at 50 cycles is inciuded. For the
dealer or user of a television receiver who is now in the
service area Of a transmitter operating at frequencics
other than those for which his receiver is tuned, this unit
offers the ideal solution, avoiding as it does complicated
and time-cxpending conversions, with the ever-prescnt
risk of spoiling the reccivers’ performunce. In the event
of the removal of a tclevision owner to a new district.
realignment of the converter unit
permits the use of the receiver for
reception of the most suitable trans-
mitter. The technical specification
has been further improved by the
usc of ncw types of valves, and
the inclusion of a sound rejector
and intermediate frequency rejector.
These refinements permit the use of
the type AC/4 converter even with
super-heterodyne receivers and with
receivers whose alignment did not
tauke account of the increasing
number of transmitlers, and of the
fact that the new transmitters would
be of a single side-band type.

The original successful feature of
emploving a double-frequency mixer
is retained in the new model. This
feature permits individual adjustment
of the sound and vision chanoels.
An R.F. stuge ensures absence of
mixer noise aand radiation to
neighbouring receivers. The unit is
oflicially recommended by most of
the leading manufacturers as a simple
satisfactory conversion arrangement,
and retails at 15 gns. complete.
Models are available for Birming-
ham/London, Holme Moss/London,
and all other possible requirements.—
Spencer-West, Quay Works, Gt.
Yarmouth.

OUR COMPANION JOURNALS
Practical Engineering 6d. Every Friday
— Practical Mechanics, 1/- Every Month
Practical Wireless, 1/- Every Month
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S
INDOOR TELEVISION AERIAL
OF OUTSTANDING PERFORMANCE

INCORFORATING THESE EXCLUSIVE FEATURES
" Greater gain ; reception at 25-30 miles.
Highty directional properties.

Noise reduced by rotating aerial.
Attractively finished in cream enamel.

Can be mounted on set or in loft.

Fix it yourself ; no installation charges.

PRICE £3.3.0

RICHARD MAURICE EQUIPMENT CO.,
PORTSMOUTH ROAD, COBHAM, SURREY

LR b

can SOLDER

+
- 0 you can have the thrill and
# satisfaction of building the

W« VIEWMASTER »
TELEVISOR

)
and what is more, save pounds by doing your own maintenance !

® . Up-to-date design.

[ ] Appe.arance and performance as good as the com-
mercial article.

b Bac!(ed by famous manufacturers.

® Designed by an expert, using STANDARD
components.

® For %in. or I2in. Cathode Ray Tubes.

® Foolproof, stage-by-stage wiring instructions.

Send to

{ Edgware Road

The Component People

rDN\\1 H> ©

for Construction Envelope, which contains an explanation of
T.V. reception, full-size working drawing of metal-work, & stage-
by-stage building and wiring instruction sheets, price list of parts,
etc. (State which station you wish to receive.)
Price 7/6 post free.

Over 50,000 already soid!
We can supply any or all of the parts required, including aerial,
cabinex, etc., and help you if in any difficulty.

H. L. SMITH & CO., LTD.
287/9 Edgware Road, London, W.2. ,

Tel : Paddington 5891. Hours 9 till 6 (Thursday | o’clock)
Near Edgware Road Stations, Metropolitan and Bakerloo

EACH REEL HOLDS 25
FEET CORED SOLDER

FEEDS AUTOMATICAL-
LY WiTH TRIGGER
ACTION

PERFECT CONTROL
FOR SMALL ASSEMBLY
AND JOINTING WORK

FINELY BALANCED
WITH EASY-GRIP
PLASTIC HANDLE

RAPID, CONSTANT
HEAT

HEAT CONCENTRATED
AT WORKING POINT

LOW CURRENT

TYPE 51 CONSUMPTION
Supplied complete ////;’_'—1 L
with 28 feet reel of nd Sotder” i

Bl ins al
B oot warseerse T o
cored solder and ing 1 i
fitted. with S feet work fro
tough rubber 3-core he:
cable. Finished in 0

heavy chrome.

M Obtainable from all ieading tool merchants and factors

WOLF ELECTRIC TOOLS LTD

L

PIONEER WORES HAWGER LAMNE LON

C B MRS SEHCHILTEE (EELL BB

VISIT STAND € 603, B.I.F. (CASTLE BROMWICH) MAY 5-16
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(REGD.)

OPEN TILL 6 P.M. SATURDAYS
TERMS OF BUSINESS :

GUHT  IHIGIH
JPHONES, 14/6
BRAND NEW R1155 RECE l\l R,
in orlglnal cascs. complete with 10 valves,
£12 0. ‘7.6 Packing and Carriage.
Ik \TTI RY ('IIAN(-LR
incorporate metal rectifiers.
forrers are Suitable ror 200'230 v.
50 cycle MAINS.
Cat. No.
2052 Charges 6 volt accumulator
at 1 amp. Resistance sup-
phed to charge 2 v. accu-

2003 Charge< 12 volt accumulator

T \I\(- CONDE
mfd. Ceramic insulation. in } spindle.
5/-. 8-Gang. .0005 mtd.. t spindle, 7/6.

RMANIUM CRYSTAL DIODES,

Detector. G.E.C. or
6v.
Peneit

4'7 each ;
l!l'l{(-l)Y\ [ 4

IMPORTANT ANNOUNCEMENT

1 amp.. 4- |

l‘\ w—()ut,put,
.000 v. L mA., 6/- each.

SOLDER  GUNS, 75

BALANCED ARMATU LOW
I{l‘\l\'l ANCE HEADPHO Type 1.
5 11 pair.
“E ARMJATURE, LOW
I‘A'\'Ll HIEADPHONES, Type 2.

RESINT-
air

KITS, All
Trans-
L0

mulat £1 2 6

atlamp. £1 7 6
VSERﬂ Q«fang .0005

G
wire ends. midget sxze The id:,?el Crystal
METAL RE(TIFII RS-- ' ULL \\L\\l;..

This is our only address:

CASH WITH ORDER OR C.O.D. OVER £I.
116 under 40/-, unless otherwise stated.

May, 1952

PREMIER RADIO CO.

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

ESTAB. 40 YEARS

(Dept. P.T.) 207, EDGWARE ROAD, LONDON, W.2
Phones : AMBASSADOR 4033 & PADDINGTON 327112

Please add l/- for Post Orders under 10i-,

C l(\\f\l, MICROPIHONE
An cntirely insulated erystal microphone
which can be safely used on A.C./D.C.
amplifiers. High impedance. No back-
ground noise. really natural tone. The
ideal Mike for tape. wire and disc record-
ing and sound proiectors. Price 22'6.

MAINS NOISI LELIMINATOR KIT.
Two specially desizned chokes with three
smooching condensers, with circuit dia-
Cuts out all mains noise. Can be
inside existing receiver. /-
complete.

T.V. WHITE RUBBER WASKS (COR-
RECT ASPLCT). We can supply a speci-
ally designed White Rubber Mask for
6in. C.R. tubes at 86 each. 8in. White
Masks, 6. 12in. White Masks. 16/11.
For Round or Flat faced Tnbe.

V.C.R. 97 C.R. TUBES
We are once again ahlc to
offer this famous tube with the
usua! PREMIER guarantee of
a full screen picture. free from

cut-off. Every rube i3 tele-
vision picture tested before
despatch

£2 5 0

Plizs 5'- postage. packing
and insurance.

NEW BABY ALARM KIT
A tremendously improved and re-designad
version of the famous Premier: Baby
Alarm Kit, consisting of a Kit of Parts
in Plastic Cabinet to construct a device
to enable Baby's cries. or even breathing,
to he heard in any selected room in the
house. Consists of a 2-valve amplifier
(A.C. mains-operated 200 250 volts). with
a Midget Telephone used as a Microphone.
A 3iin, Loudspeaker is now incorporated
in the kit which together with other
improvements in the design have resulted
in tremendously improved sensitivity
and quality o! reproduction. May be left
permanently connected. Extra Micro
phones in different rooms may be used
without impairing the etficiency of the
nit.

The lead from Microphone to the Unit
may be up to 60 ft. in length. Complste
with Valves, Circuit and Instructions.
69 6. Aheady buiIt and tested. 79/6,
plus 2/6 pke.

PREVH R sm ERIIET COYLS. 16-50.
180-550. §00-2,000 metres. Set, with circuit,

10/6.

EX-U.S.A, U.ILF. AERIAL, with
untuned detector stage consisting of
VR92 valve, etc, Brand new in carton, 5/-.
JLT, FLIMINATOR AND TRICKLE
CHARGIER KIT. All parts to construct
an eliminator to give an output of 120
volts at 20 mA.. and 2 volts to charge an
accumulator. Uses metal rectiﬁer. £2.

We cannot accept responsibility for, or guarantee, any kit or component sold

as a Premier product by firms other than ourselves.

All prices quoted are those ruling at the time of submitting
advertisement copy, and are subject to alteration without notice.

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 !

jee====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
Final Radio, P.M.G. Radio
Amateurs’ Exams., Gen. Cert.
of Educ., London B.Sc. (Eng.),
A.M.1.P.E., AM.l.MechE,,
Draughtsmanshlp(allbranches),
etc., together with particulars of
our remarkable Guarantee of

SUCCESS OR NO FEE

Write now for your copy of this
invaluable publication. It may well
prove to be the turning point in your
career.
FOUNDED 1885—OVER

o wow=150,000 SUCCESSES- v«

maesascmsecsssmssssssssmanse
CaseSeesasammesmssessemEsasasas

NATIONAL INSTITUTE OF
ENGINEERING

(Dept. 462), 143, HOLBORN,
LONDORN, E.C.I.

Fom i

The * Fluxite Quins’' at Work
“Our T.V. light's almost done.
So ! borrowed your headlamp old son.
With the aid of FLUXITE
it's a much better light.
Let's see if the Arsenal's won.''

Sec that FLUXITE is always by you
—in the housc—“nr'we-—\\orkchop—
wherever speedy solderm" is needed.
Used for over 40 vears in Govern-
ment works and by leading enginecrs
and manufacturers. Of all ironmongers
" —in tins, from 1/- upwards.

The FLUXITE GUN puts FLUXITE
where you want it by a simple
pressur¢. Price 2/6, or filled 3/6.

FLUXITE

SIMPLIFIES AIL SOLDERIHG

Write for Book on the Art of SOFT "
Solderma and for Leaflets on CASE-
ARDENING EEL _and TEMPERING
TOOLS with FLUXITE. Pricelid.each.
FLUXITE Ltd. Dept. P.T.
Bermondsey Street, London, S.E.1

Television Principles and Practice,
by F J. Camm. Price 25s, Od., post-
age 9

Radio \mai(-ur's Handbook. by

A.R.R.L. 1952edition. Price 30=. 0.,

postage 1s. 0d.

| { Television Receciver Practice. by R
Holland. Price 5s. Od.. postage 3d.

Cathode-Ray Oscillozraphs, by J. H.
Reyner. Price 158, 0d., postage 6d.

1 Inexpensive ‘lelevision for

Home Constructor. Price 2s,
postage 2d.

The De Luxe Iome Bullt Televisor
and Radiogram. Price 6% 6d.,
postage 4d.

| Television Explained. by W. E. Miller.
Price 5s. 0d.. postage 4d.

Television Reeeiving Bqguipment. by
é‘d T. Cocking. Price 18s. 0d.. postage

the
8d.,

{1 Feedback, by N, H. Crowhurst. Price

| 3s. 6d., postage 3d.

|| Sound Reproduction. by G, A. Briges.

Price 10s. 6d., postage 6d.

| § Foundations of Wireless. by M. G.
sdcr zgie. Price 12s. 8d.. postage

Encyclopedia on Cathode-Ray Oseil-
loscopes, by Rider and Uslan. Price
755. 0d., postage 1s. Od.

Macnetie Recording, by S, J. Begun
Price 25%. 0d., postagi

Radio Valve Data. compiled by * Wire-
less World.' Price 3s. 6d., postage 3d.

I’. H. RBrans’ Vade-Mcenm, 1952,
Price 25s. 0d., postaze 9d.

We have the finest selection of British

and” American books in the Country.

Complete list on application.

19-23, PRAED STREET,
(Dept. T.5) LONDCN, W.2
PADdington 4185,

—THE MODERN BOOK C0.—

ol
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) British Radio Exports Still Rising
IN spite of the demands of the
' defence programme, British
. radio exports in February again
showed an increase, the total value
being £2,136,000, which, with the
~ January figures, brings the annual
. rate to more than £25 million
o compared with £22 million in 1951.
All four sections of the industry
.show a substantial jncrease in
| January and February compared
with the first two months of 1951,
the comparative figures, based on
Customs and Excise returns, being :
1951 — £2,804,000; and 1952—
£4,293,000. .
These figures take no account of
| indirect exports of equipment in-
stalled in ships and aircraft or
components used in electrical appa-
ratus other than radio and elec-
tronic equipment. Half the output
of components, it is estimated, is
-being exported.

H.M.V. 21in.
Receiver

IGHLIGHT of the 1952 Ideal

Home Exhibition was the

largest direct screen picture, pro-

duced on H.M.V. stand. )

Special techniques have enabled a

metal 2lin. Emiscope tube to be

developed for use in this model.

. This tube has an exceptionally wide

neck angle which means that a

much bigger diameter screen can be

obtained without an excessive tube

length. It has the special aluminised

screen pioneered by E.M.l. in this

country and provides pictures of

outstanding merit, suitable for day-
light viewing.

A special circuit innovation
4 cnables the picture quality to be
maintained even under fringe area
conditions, and the receiver is tunable
10 all existing or projected BBC
television stations. Provisionatl price,
275 guineas, tax paid.

. - Television Afloat

COTTISH householders are
now able to see continuous
® television, and ships entering the
Clyde may have a television set
installed on board when they come
into dock.

Tube Direct Vision

The Editor will be pleased to con-
sider articles of a practical nature
suitable for publication in ** Practical
Television” ~ Such articles should be
written on one side of the paper oniv,
and should contain the name and
address of the sender. Whilst  the
Editor does not hold himself' respons-
ible for manuseripts, every effort will
be made 1o return them it a siamped
and addressed envelope is enclosed.
All correspondence intended for the
Editor should be addressed to: The
Fditor, * Practical Television,”
George Newnes, Lid., Tower House,
Southampton  Street, Strand, W.C.2.

Owing to the rapid progress in the
design of wireless apparaius and to
our cfforts to keep our readers in
touch with the latest developments,
we give no warranly that apparatus
described in our columns is not the
subject of letters patent.

Copyright in all drawings, photo-
graphs and  articles  published in
* Practical Tebevision” is specificallv
reserved » throughout the  countries
signatory to the Berme Convention
arnd rthe U.S.A. Reproduciions or
imitations of any of these are herefore
expressly forbidden.

These sets, made by Pye, can be
rented by the day for a few shillings
as an extension of the service already
established on the Thames and
Mersey by Rees Mace (Marinc),
Ltd., a subsidiary of Pye.

The service is greatly appreciated
by ships’ companies, for television
sets cannot normally be hired except
on a long-term basis with,.in many
cases, a wait of three months beforé
the set is installed.

Television Licence Increase

A PPROXIMATELY 12,687,000
T\ broadcast receiving licences,
including 1,386,000 for television,
were current in Great Britain and
Northern Ireland at the end of
February, 1952. For the second
month in succession the number of
television licences has increased by
more than 100,000.

Motorists are reminded that they
need a separate broadcast receiving
licence for a wireless set fitted in a
car.

Wenvoe on Low Power

IT is announced that when the
Wenvoe (Channel 5) station

opens—probably in August—it will

be on low power- for the first period

of working, in the same manner as

with Kirk o” Shotts. The temporary
transmitter will be rated at 5 watts,
and therefore any early experiments
which readers carry out ‘should be
carefully noted as they may prove

-misleading when the full power js

used on the station.

N.E. Disappointment

DEALERS and prospective viewers

in the North East were ** keenly
disappointed ** recently that the
P.M.G. gave no concrete promise of
an early resumption of work on the
Pontop Pike transmitter. He stated
that the conditions were not ripe for
work to be resumed but that the
position would be kept in mind.
Shortage of materials and labour
were such that no indication could
be given as to any possible date.

Boat Race Controlted by R.-T.

fI‘HE boat race was controlled by
VHF radio-telephone from two
Port of London Authority vessels.
Especially equipped with Pye
PTC 113, the Nore and the
Ranelagh were under the super-
vision of River Superintendent_"and
Chief Harbourmaster, Commander
Coleman, R.N. (retd.). The Rane-
lagh was ahead of the two crews
keeping the course clear of obstruc-
tions, while the Nore was imme-
diately astern- of the race. These:
two boats were in constant touch
with éach other over the radio-
telephone.
- Pye. Radio Telecommunications' -
provide all the V.H.F. for the Port-
of London Authority vessels as well
as for the P.L.A. Police.

Interference with Wireless -

Telegraphy

HE Postmaster-General has’

appointed a third Advisory

Committee of twenty-one members
from a panel nominated by the
President of the Institution of
Electrical Engineers, with the appro-
val of the Council, to consider the
requirements which might " be pre-
scribed” in regulations dealing wit'r
interference with wireless telegraphy
caused by small electric motors.

The members of the--Committee
are : o

o
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Mr. J. R. Beard, C.B.E., M.Sc,,
M.LC.EE., M.LEE. FelAlLEE.
{Chairman) ; Mr. L. Austin, M.[.P.E.
Mr. A. H. Ball, AMILLEE.; Mr.
J. 1. Bernard, B.Sc.Tech.,, M.ILE.E. ;
Mr. N. R. Bligh, B.Sc.(Eng).
AMILEE.; Mr.J. S Boyd; Mr.
A. H. Cooper, B.Sc.: Mrs. M.
Courtney, J.P.; Mr. W. J, Edwards,
B.Sc.; Mr. J. Flood. Associate
1.LE.EE.; Mr. F. Gratwick, A.C.LS.;
Dame Caroline Haslett, D.B.E.,
Companion LLE.E.; Mr. H. J. B.
Manzoni, C.B.E., M.1.C.E.; Major
C. A. J. Martin, G.C,, M.C.,, BA..
R.E., AMILEE.; Mr. W. A. H.
Parker, M.L.LE.E.;, Mem. A.L.LE.E.;

Mr., E. L. E. Pawiey, M.Sc.(Eng),
M.LEE. ; Mr. G. F. Peirson.
M.LE.E.; Mrs. C. Renton Taylor ;
Mr. V. A. M. Robertson, C.B.E..
M.C., M.I.CE., M.I.Mech.E.,
M.ILEEE.; Mr. W. A. Scarr, M.A.;
Dr. S. Whitehead, Ph.D., M.A,
M.LEE.

Screen Service in Scotland

HEN Scotland’s first televised

church service was held recently.
at St. Cuthbert’s, Edinburgh, wor-
shippers in Glasgow’s St. Kenneth’s
Church took part in the Edinburgh
service. The Reverend Thomas Low,
of St. Kenneth's, had three TV
receivers installed in the .church,
and three Belling and Lce single
di-pole aerials were mounted unob-
trusively on the gallery inside the
church. the entire installation being
carried out by Mr. €. F. Lines,
Ekco dealer of Paisley Road West.

The congregation at St. Kenneth’s
not only saw the Edinburgh service,
which was conducted by the Modera-
tor of the General Assembly, the
Right Rev. Dr. W. White Anderson,
but actively participated, singing
hymns and praying with the St.
Cuthbert's congregation.

** There was a definite worshipping
spirit throughout,”” said Rev. Low,
““and | feel that there is a definite
place for this type of worship in
our community, particularly if these
services are of an historic nature or
of particular local interest. We were
teft with the feeling that we had
entered into the worship of another
church, and if this could be linked
up across Scotland. or, for that
matter. throughout the country, it
might be the means towards the
breaking down of certain barriers
which we all deplore.”

Television Society
HE Silver Jubilee of the Society
will be marked by a dinner at
the Waldorf Hotel, Aldwych, on
April 25th.
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Broadcast Receiving Licences
TATEMENT showing the approx-
imate numbers issued during the
year ended 29th February, 1952.

Region Number
London Postal o 2,407,000
Home Counties 1.678,000
Midland 1.773.000
North Eastern. . 1,964,000
North Western 1,661,000
South Western L. 1,086,000
Welsh  and  Border

Counties o 747,000

Total England and Wales 11,316,000

Scotland 1,135,000
Northern Ireland 7o 211.000
Grand Total .. o

12,662,000

16 Hours a Week

NATIONAL daily paper recently
conducted a *‘quiz’ to find

hoew much time was devoted to
viewing television. The result cf
the investigation showed that the
average family spends 16 hours a
week wiewing, split between five
evenings. Only 39 per cent. view on
Saturday afternoon. There is an
average of three viewers per set and
more than half the viewers da not
pat out the normal room lights.
More than half sit and smoke, but
fhe next favourite pastime -whilst
viewing is Kknitting.

European Components for U.S.A.
T is reported that there is a serious
shortage of small components.
particularly resistors and selenium
rectifiers, in U.S.A., and that the
situation is to be relieved by the
import of *‘millions of resistors,
potentiometers and rheostats and a
scbstantial supply of selenium cells ™’
from European sources.

T

A mobile, 3-camera television demonstration van left recently from London

Docks for Denmark on board the £.S. Marocco. With this vehicle, a

television station on wheels, and an expert team, Marconi's Wircless Telegraph

Co., Ltd., will be able to demonstrare British TV in any country. This
first team will visit 17 Danish towns in 59 days.
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Al % 7 N
CABEIENETS
Jor the
VIEW MASTER

ELECTRONIC ENGINEERING &

PRACTICAL TELEVISION SETS

MINI-FOUR & ARGUS

In pack-flat kits or assembled cabinets.
Radiogram, Radio and Television or
combination cabinets made to suit

customer’s requirements, in quantities
or singly. Tape Recorder Cabinets.

Prices and literature on application

®
JAMES TALLON & SONS LTD.

(Dept. P.T.L)
MANOR WORKS - MANOR ROAD

RUGEY
Telephone :

RUGBY 2070

TELEVISION 565

|““YOU CAN RELY ON US”
FOR CLEAN COMPONENTS
AT COMPETITIVE PRICES

48 HR. SERVICE AGAIN

VALVE DATA MANUALS

MULLARD 5/-, MARCONI OSRAM, 5/-. BRIMAR, /-,
VALVES
ciec ., 523 106 78
| Cvi141 .. 12AT7 ... . 10/6 8-
DHE3 .. 6AGS ... . 96 . b
| EA50 6AK6E 86 . 5=
KTZ41 6B8 8/- . %6
F39 6C4 8 . 126
EF50 6Csm 76 .. 128
E 6Chet 7= . 128
6H6m 4/8 . 1216
6J5gt 6/6 .. 10/8
EILS 6J7G . 8/- .. 10/6
6K6 ... 8/6 .. 10/6
KT33C 6K7 metal 8- .. 12/6
MS/Pen 6K7G . 8/ - = 7.
Na7 6L7 metal 8/8 8,6
Pends 6SATEL 8- . 15-
PT25H 6SH7 metal 76 - loe
u78 J2SF7 .. /6 . 1316
VU104 12A6 T~ 76
1Q4 ; 128C7 7 9/-
184 125G7 6/- /8
3A4 128} 8- 8
3Q5gt 125R7 6/6 VR .., 3/6
354 76 6~ IW4/350 10-

Postage 6d. any quantity.
Thousands of valves in stock including many BVA types at List
Price. Let us know your requirements and we will quote the price.
SWITCHES.—Rotary : 4 pole, 4 way, 3'6. 4 pole, 3 way, 4'-.
3 pole, 4 way, 4/-. 2 pole, 6 way, 4'-. 6 pole, 3 way, 4/6.
SELENIUM RECTIFIIRS. —36EHT50. 22/6. 36EHTY5,
Type 14D36, 10/8. Type 14A86, 18 6. Tvpe 3612HT103, 27,10,
3’5, WX6.35. 12v. b5ma., 1/-. 38EHT40. 20/6d.
EASYBUILT CHANSIS.—Two chassis for the Easybuilt Tele-
visor. heavy gauge tinplate soldered four sides, 8/6 each. E['S0
din. x 3in. screens, 8el. "Ask for complete 1ist of parts.
SPEAKERS,—2lin. WB, 17/3. 6in._Elac, 15/~ 3}in. Elac, 143,
Sin. Plessey, 14/9. Gin. P.M. 15/-. Plessey bin. M.E.. 1,000 field,
15/-. Plessey 10in., 21/-.

20 6.
W

'S.—Scanning Coil Units. Type S914,
1 ch, 42/-. TransformerTQl35,17/8. Choko
LUS6L. 16/6. TQ132, 12/-. TKI10/41, 38/-.
Coil Cans. Formers and Wire, 178 set of 10.

SPANNERS.—4 B.A., 64. Five for 2/~. Box type, set of thrce
Flat Type, 2B.A.,4B.A.,6BA.. 1/-.

FILAMENT TRANSFORMERS.—Midget dimensions, finished in
green cx;ackle Primary 210.210v. t06.3v.1.52..8/6 ; t06.3v. 3a
10a - Al ~ Facanm Fomen i K
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U.E.L

TUY

. S ARGUS ™
The

following items
ex-stock

MAINS TRANSFORMER
425-0-425v. 200ma. Sav da., b3v. 1a.,

TELEVISOR
available

5\' 3a. (po=u1 ... b0/~
3 I{A‘\Sl’ OR \lLR ‘ToR
‘( R 97 TURBE
2.500v. 5ma., 2-0-2v. 1.1a., 2—0 2v 2a.
(po 1 16) .. 378
VORR 97 FURE
Tested full screen for T. V with
base <(arrla"e paid) . ° .. 4Bl
IRLILN
ih. %t)erlna (postage 1/-) (183
I'sY (VROD) 5 . 68
.1U4G . . 10-
6V6 o . 126
EB34 (VR54 o 36
EI"}GlVR.;(\) . 000 .78
SP61 (VRE5) o 4.6
BASY (VR92> w38
POTENTION
tch o we  B=

Witit switch
VALVENOLDE

9d.
9.
9d.
9d.
2 -

2'8

2.5
‘Imfd. 3kv. (b'ock typc only) 4 6

CORPN,,

ELECTROLYTICS
Smfd 50v
8 x d. 450v. ...
16 x 16 mfd 450v.

25mid. 25v.

50mfd. 12v.

TRIVIMERS

0-30pf.

}OIL F()R‘\ILRIS \\'l{l‘ll SLUGS
n

P.M. SPEAKERS (less tr ans[ormer)

5in. Plessey oo

5in. Rola ... o
8in. Plessey

12/6
oo 16 8
7i8

(Postage 1/6 per <1)eaker

PENTODE OUTPUl‘ TRANS-
FORMER . - . DBi-
RDE 1 RL( Ll\l l(
.The unit reviewed in the October
and November issues of this journal
for converclon into a Televisor
giving SOUND AND VISION ON
THE ()\h( HASSIS. Complete wlt.h
14 valves as follows : 5 of SP61, 2 of
P61, 3 of EAS), and 1 each CVe3.
EB34. EC52. 5ZAG. also a complete
1epr1nt of the above review (carriage,
etc., ONLY
194 LF. STRIP
Revicwed in the October issue of
this journal. An easily modified
I.F. Strip recommended for TV
constructors who want good re-
sults at moderate costs, or for those
who have built televisors but are
having trouble in the Vision or
Sound receivers. Can be huilt into
any layout, measuring 18in. x 5in.
x 5in. Complete with valves as
follows : 6 of SP61, 1 of EA50, and
1 of or EF39 (carriage.
etc.. 2'6) " - 45/-

5 ONLY
MAGNIFY l LI l< OR VCR97
TUBL First gmde oil filled 69\0‘55-

age, 2-)

496

25/-

THE RADIO CORNER,
Road, London. W.C.l (Phone TERminus 7937)

138, Gray’s

TRANSFORMERS )
Manufactured to our specifications
and . fully guaranteed. Normal
Primaries.

425v.-0-425v,  200ma., 6.3v. 6a.,
6.3v.6a., 5v. 3a..0-2-4-6.3v. %a. ONLY
350. -(:);assov 160ma., 6.3v. 6a., 6.3V, 3a.,

Sv.

%50v. -0-250v.” 100ma., 6.3v. 6a.. \5\{

All above are fuuy shrouded, ui)—

right mounting.

Top shrouded, drop
260v.-0-260v. 70ma., 6.3v, 3a., 5 I%i

Universal Mounting: 350v. -0 350\
80ma., 0-4-6.3v. 4a., and 045v ”

55kV. E.H.T. with 2 wmdmgs‘;)f l2\'

1a 9 N
7 kv. B.H.T. with 4v. ia. NLY
PLEASE ADD 1/6 POSTAGE FOR
EACH TRANSFOR
CIHHOKES 20h. 80- IZ)

30h. 100-150ma. (post.. ea. ch IS
10 VALVE 1} METRE REC l~ IVER

results,

708931
TV
SP6l. 2 of

For Ilong-distance

Valve line- up is 6 _of

EAS0, and 1 each EF54 and ECS52,
and the 12 Mc/s 6-stage LF. Strip
gives tremendous amplification with
ample bandwidth of 4 Mc/s. EASILY
MODIFIED. full details being
supplied (carriage, etc., 5'-) ONLY
RECEIVER R3118

An A.C. Mains operated version
of the above ZCBQ"] but is infinitely
more powerful. having another LF.
Stage and employing 18 valves ;
6 of SP6L, 4 of EA50, 2 of EF54, and
1 each EC52, P6l. 5Z4 and Y63
' Magic Eve.” Bullt—in power pack
operates from 180-240 AC. In

excellent condmon (carrlave ete.,
we) . . ONLY

through :

Cash with order, p[eaae and prmt name and address clearly.
Opzn uatil 1 p.m. Saturdays, we are 2 mins. from High Holborn (Chancery Lane Station), § mins. by bus frem King's Cross

| OPPORTUNITIES IN |

A2 144 pages

Pre-Amplifier Tra
200 "50 v., Sec. I

cat 1. 5/2 amp
| HSlSO. 350-0-35
6.3 v. 3 amps. C
| Half-shrouded, 30/

FS43.  425-0-425

inn

w6
428
3218

59.6

978
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W HILE politicians and the general

public argue about the merits
ar demerits of sponsored tclevision,
there has been a steady increasc in the
nmumbcr of examples of *unsponsored”’
advertising both on TV and ordinary
radio. The mention of the theatrical
shows or films in which a TV artiste
is currently appearing is regarded
with much favour by the artistes’
agents and publicity men. s
equal to an expensive double-column
advert in a pational newspaper,” said
one prominent publicity man recently,

adding, ** and it’s all bunce—it costs
nothing ! Then there is the adver-
tising value of proprictary goods

being seen, more or less inconspicu-
ously, on the TV screen as part of the
props or settings of a play or docu-
mentary feature. A classic example
was recently seen in a documentary
feature dealing with the progress and
design of shaving implements, con-
cluding with a close-up of a certain
make of electric razor. This close-up
of the razor brought forth a number
of complaints from viewers with
strong objections to sponsored pro-
grammes ! But newspaper compe-
titions and awards for the best
television or radio features (culmin-
ating in a ‘“grand concert and
presentation of awards ™) undoubt-
edly bring kudos and glory upon the
emterprising newspaper — without
offending any viewers. And the
tclevision feature, Current Release, is
nothing more or less than the
presentation of trailers of new films
being released to the cinemas. In
actual fact, short excerpts are shown,
which usually prove to be much more
interesting and appetising than the
usual film trailer with its fusillade of
adiectives and mumbo-jumbo of dis-
connected scenes. 1 am not aware of
anyone objecting to this mild type of
advertising. It is evident that there
is a very fine dividing linc between
the acceptable and the objectionable
in TV advertising, a borderline as
intangible as that between sanity and
insanity;

“ CURRENT RELEASE "
I HAVE noticed that the sound
quality of the films shown in the
Current Release is definitely of a
lower order than either the direct
BBC studio sound or some of the
best BBC newsreel and documentary
film recordings. It is probable that

By Iconos

the latter were made using magnetic
recording, which is not subject to the
many sources of distortion to which
photographic rccordmg is subject.
An additional factor is that films for
reproduction at big volume in large
auditoria are naturally subjected to
bass cut in recordings which is not
required for recordings to be repro-
duced on loudspeakers in  small
rooms. Another point about these
Current Release film extracts is that
all types of film are shown, drawn
from films with censor certificates in
the ** U,” > A" or * X’ categorics.
Apparently, it is an offence to
allow children to see an " X film
or even a trailer for an ** X film
in a cinema. Nor can the cinema
manager advertise or announce the
film without mentioning the class
of censor’s certificate it carries. The
BBC, however, can show all or part
of an " X film without breaking
tl1e,{aw.

PROBLEMS FOR THE
POLITICIANS

THE politicians will have to make
up their minds quickly about

this matter of sponsored television.
While it is reported that Sir David
Maxwell-Fyfe, the Home Secretary,
and Earl de la Warr, the Postmaster-
General, are not yet convinced that
sponsored television is desirable,there
is no doubt that the majority of
Conservative M.P.s would favour the
experimental introduction of a limited
amount of sponsored television on the
existing BBC programmes. Further-
more, they would  support the
allocation of a special transmission
frequency for commercial use, in
connection with big-screen television.
The Odeon Theatre, Leicester Square,
is already wired for big-screen TV,
and experimental transmissions have
also been made at one or two
suburban cinemas and halls. A
theatre in the Golders Green district
is to be fitted out shortly with the
very latest big-screen equipment.
But nothing is likely to happen until
the new BBC Charter comes into
operation in June.

USES OF BIG-SCREEN TV
IG-SCREEN TV is a field in which
Britain holds the lead. Cintel's
newest cquipment gives a reflected
light value from their screen of about
8ft. lamberts compared with the
American average of about 2ft.
lamberts. Higher light intensities are
obtainable by making use of the
intermediate film system, in which
the picture is received and photo-

PROFESSOR BOFFIN

" The Boftin Black Screen indecd ! Everybody looks like a Kentucky
Minstrel.”’
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graphed on film, which is devetoped
at a high speed and projected. That
is the system uscd in America by
Paramount. Intermediate  film
svstems arc not favoured here. Big-
screen TV in Britain has largely been
confined to closed-circuit demon-
strations of various kinds. I hear tha{
the World Dentat Congress, to be
heid at the South Bank Festival Hall
in July, may bec utilising big-screen
TV for demonstrating various special
deital technigues and operations to a
large audience. Normally, of course.
only two or three persons could sec
the details of dental surgery which,
with big-screen TV, can be readily
shown (o a thousand students at one
time.

THE BBC ** BEASTS ”
WAS sorry to sec What's My Line
go out of circulation, and the
departure ol Picture Page leaves a
gap. Billy Bunter of Greyfriars
School ends just as it was getting
into ils stride.  But most of ihese
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series programmes deserve a revival.
after a few month’s rest. There are
lots more adventures of both Billy
Bunter and Sherlock Hoimes to
justify regular annual *‘seasons ’ of
thesc classic figures of popular
literature. If the BBC decide against
reviving these series playlets, then |
wilt have to borrow Bunter’s famous
epithet and call them ** Beasts ! *’

VIEWING COURSE

HE recent production of Frederick
Knott's *“ Dial M* for Murder
was a successful ¢ thriller ”” for TV's
Sunday Night Theatre. Providing a
* viewing course ’ on “* How to Kill
the Wife,”” the author’s involved plot
was put over so well by Emrys Jones
and Ravmond Huutley that until the
fast few minutes it seemed the erring
husband would get away with it.
Julian Amyes's skilful direction, and
dialoguc good enough to dispensc
with the famitiar “ who dun it
clichés, overcame the obstacle of the
far-fetched script.

CREDIT TITLES

NCE more, W. Somerset
Maugham confirmed his title

to be the premier writer for television
in flome and Beauty. This play,
written raany years ago, was by no
means a period-piece and once again
witty dialogue carried the day.
Barbara Murray and Barry K. Barnes
proved themselves to be thoroughly
at home with television technique.
and all the production values were
first class. The technical qualities of
this production matched up to the
excellent directorial touches.  Inc-
dentally, 1 note that the BBC play
department are beginning to strike
a new note by crediting TV plays to
a producer and also a director. Lect
us hope that this does not ultimately
land us with those interminable
credit titles, mentioning assistants,
cameramen, hairdressers and dubbing
crews, which confront us at the
cinema. BBC policy in this matter
should bLe firm before the rot sets in.

The Oxford and Cambridge Boat Race

N Saturdav, March 29, the BBC again televised

and broadcast a commentary on the Oxford

and Cambridge Boat Race. The broadcasts were
both subject to bad interfcrence.

The sound commentary was made from the launch
< Consuta.” The equipment in the launch included
the normal microphone and amplifiers, together with
two frcquency-modulated radio transmitters, operating
in the high-frequency band. Onc transmitter was used
for the commentary and the other, in conjunction with a
receiver, for cueing and intercommunication. The receiv-
jing point for the transmissions from the * Consuta ™’
was situated on the roof of Harrods Depository, and
from there the sound commentary was fed to Broad-
casting House over lines provided by the Post Office.

Two Cameras

For satting the scene and (elevising the start of the
race. two shore based cameras werc used, onc on the
roof of the Star and Garter Hotel, near Putney Bridge,
and another on onc of the adjacent boat-houses. In
addition, two completc camera channels were installed
in the launch ‘¢ Everest.” This is a larger and more
modern craft than hitherto used and formed the main
production point for the broadcast. It is equipped with
a spacious cabin which permitted a much more satis-
factory layout of the television equipment, whilst at the
same time affording it protection from possible inclement
weather.

In addition to the cameras and ancilliary apparatus,
ihe ** Everest ”’ carried a vision transmitter, 1wo radio
vision monitors, a sound transmitter and receiver and
an intcrcommunication radio telephone for control
purposcs.  Power for operating this equipment was
obtained from a mobile petrol-driven alternator carried
on the launch. Three shore recciving points were estab-
fished at Putney, Riverside Telephone Exchange, and

Mortlake. The vision signals received from the faunch
were passed by Post Office vision cable from Putney and
Riverside Exchange to Olympia, where a switching
centre remotely controlled from Broadcasting House,
connected either point to Broadcasting House and
Alexandra Palace. Snow and water caused a break-
down in onc of the camera channels.

Centimetric Link

The vision programme from the launch received at
Mortlake was passed by centimetric wave radio link
to Riverside Exchange and thence by Post Oflice vision
cable via the Olympia switching centre to Broadcasting
House and Alexandra Palace. At the three shore stations
provision was also made to handle the sound accompani-
ment to the vision programme. From the receiving
points it was passed over Post Office lines to Broadcasting
House and Alexandra Palace.

The cameras used for this broadcast were the Image
Orthicon type, made by Marconi’s Wircless Telegraph
Co. The vision and sound transmitters and receivers
in the launch were supplied by Pye, Ltd., whilst the
intercommunication radio telephone eguipment was
of Mullard manufacture. For the centimetric wave
radio link between Mortlake and Riverside Exchange
Marconi apparatus was used

NEW EDITION NOW READY
s PRACTICAL WIRELESS” CIRCUITS
15th Edition
6/-. or 6/6 by post from

GEORGE NEWNES LTD.,
Tower House, Southampton Street, Strand, W.C:2
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PERSONNEL RADIO CABINETS
Correct di-
mensions

Four” and
similar
midget su-
perhet or
TRF. 1In-
ternal  di-
mensions
6kin. high
x5lin.wide
X 3in.deep.
With spec-
jal plastic
grained
finish. Price, 15 9. plus 1 6 postage
and packing. e luxe meodoel
¢overed with brown crocodile
leathercloth and banded with grey
lizard le"acher‘c]oLh as illustrated,
Price. 22/6, plus 16 postage and
packmv

RADIO CHEMIC ALS
CLEAR CEMENT
Almost instantaneous
drying for coil winding
and all revairs, 1/6 per

tu e.

“ENAVACLEAN.” For
safely removing the en-
amel off 1he finest wires,
2- pcr‘ tube.

ALUMINIUM TURBL
Idcal for making T.V. aerials
eLe., t.

Orders ave dealt with by our
Ruislip depot. Mo avoid  de lay
address to : E_.F o Ldm I(De|)c
5 indmill Hill,

<RO Ruislip, Middx. 1n-

(j 1/ clude extra 26 un-
‘ der £2, 1/9 under £1.

I PRELISION LOUIPMINT v
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WMAGNETIC T.V. TUEES

Sin. G.E.C. Flat Ended,
Heater 6.3 v.

From §5/-

These tubes have had very little uss
and wili- probab’y give years of service.
TYPE 1. Have no faults whatsoever
and have only had the smallest use.
Price £5/15/- each.
TYPL 2. Have small ion burns otherwise in good condition,
Price £3/15,- each.
TYPE 3. Have large ion burns but are useful as spare or when
first testing out a circuit, or doing repairs, etc. Price £2/15/-
each.
NOTE ¢
demmutmwd hut whether you see it or not we guarantee a
" working " tube. It not calling please add 7/6 each tube for
packing and postage.
TV, SIGNAL
TRACER
By tapping the test
prod on the grids and
anodes of both vision
and sound receiving
valves. Signals can
he traced through
the set to the tuba g
and loudspealker, res- 2 3
pectively, similarly ¥
on the sync. separ- .
ator and time base
valves onc can geta P
nowerfunl indication
o1 the syng. pulses and blocking oscillator pulses. There is,
in fact, no limit to the number of uses to which this Signal
Tracer can be put. 5 valve. on all metal chassis. all mains
working complete with 8in. loudspeaker and instructions.
Price £610'-, plus 7’6 postage and insurance.

Callers to our Ruislip branch can see thesc lubes

= M. ARGUS
Complete set of valves as specified all tested before des-
patch and guaranteed to be in perfect working order.
Price, £5:1/-. Post and insurance 20

ELPREQ WOLSEY
5 VALVE AC/DC SUPERHET

Long. medium and short wave in
handsome wooden cabinet, Hllu-
minated glass dial with station
names, A.V.C. and usual refine-
ments :  Size 1lin. x 5}in. x Tin.
with B.V.A. valves and built-in
aerial. 12 months' guarantee.
Limited quantity only. £9/5 -or
£3/2/8 deposit and balance over
10 months, carriage and in-
surance 5/-.

BLANK CHASS!IS
__.yv‘}\

?\ "

18 S.\\'.ii. Alumininm

4 vee T
14\10x3 e &=

152-153 FLEET STREET, E.C.4, and at
DMILL HILL, RUISLIP MANOR MIDDX

Come to the

When you are ‘planning to use

ALUMINIUM, LIGHT ALLOYS,
BRASS, COPPER BRONZE,

ELEMENTARY

CLASSIC for

‘““THE GLASSIC SERVICE »

Our Motto is

“NOTHING IS TOQ MUCH
TROUBLE

We will ship to any part of the British
Isles or Abroad.

TAPE RECORDING EQUIPMENT
Agents for all leading makes.

AMPLIFIERS & HI-FI EQUIPMENT
Agents for : Leak, Quad, Williamson,
Decca, Connonsscur etc.

TELEVISION COMPONENTS

Northern and Scogtish readers write
to us for details of our special offer
of View Master components.  Full
details sent by return. Special terms

ramember ., . . you have a
choice of 3,000 stock sizes of

TUBE, ROD, BAR, SHEET, STRIP,
WIRE, ANGLE, CHANNEL, TEE

H. ROLLET & CO. LD,

6, CHESHAM PLACE, LONDON, S.W.|
Phone : SLOane 3463

WORKS :
32i36, ROSEBERY AVENUE, LONDON,
E.C.I.
KIRKBY TRADING ESTATE
POOL

LIVER
** No Quantity too Small

MATHEMATICS

| THEORY AND DESIGN
OF INDUCTANCE COILS

TELEVISION

by LEWIS W. PHILLIPS,
M.LE.E., FE.Inst.P.
Clearly and simply written; an
excellent introduction.
Exercises with answers.
Macthematical tables. 81-x 5% in.
Ready April. 12s. 6d. net.

by V..G. WELSBY,
Ph.D., A.M.1E.E.
“This work should be welcomed
by those interested in the dcs:gn
and application cf inductors”’
Electrical Review,

340 pp. §

their own Television

patch by rezurn.

Co. Ltd.

CROYDON, SURREY,
Tel. : ADD. 6061-2

available for those wishing to buyild

receivers.
Maximum stocks of valves, tubes and
other accessories available for des-

Send 2!d. stamp for List, ¢o :

The Classic Electrical

352-364 LOWER ADDISCOMBE RD.,

VIEWMASTER AND
E. E. TELEVISORS
IN STOCK

ccmponents available on request.
Prompt Postal Service

J. T. FILMER

MAYPOLE ESTATE, BEXLEY, KENT
TEL. Bexleyheath 7267

COMPONENTS ||| =sin 0. et
FOR THE
“ practical Wireless” ELECTRICAL

MEASUREMENTS and the
calculation of errors involved

by D. KARO,
Dip. Eng., E.S.E., A.M.I.E.E.

e ified and alternati “ This
Price lists of specified and alternative Electiicicn, 81 x 8§in,

MACDONALD & CO.
(Publishers) Ltd.,

16, MADDOX STREET,
LONDON, W.1

I18s. net.

unique textbook
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BUILD YOUR OWN
MODERN RECEIVER
for

HALF the normal cost -

* A MIDGET 4-STATION “PRESET” SUPERHET
RECEIVER for A.C. mains. Designed to receive any three
stations on Medium Waveband and one on Long Waves by the
turn of a Rotary Switch, no Tuning being necessary. The
Complete Assembiy Instructions, showing the Wiring Dia-
gram, Component Layout. and Point to Point connections,
together with a Component Price List. avajlable for 1/9.

% A 4-VALVE T.R.F. BATTERY PORTABLE " PER-

SON; available as a Complete Kit of Parts or by

purchase e Components separately. The complete

price details, includinz an individua! Component Price I.ist.
are included in our set of Assembly Instructionsg which
is obtainable’ for 9d.

A MIDGET 4-VALVE SUPERHET IPERSONAIL SET.
covering Long and Medium Wavehands and designed for
Mains or Battery operation. This receiver is designed to
operate on A.C. mains or by an * All-dry " Battery; either
method is selected by means of a Rotary Switch. Tt is so
designed that the Mains Section is supblied as a separate
section which may be incorporated at any ttme. The set.
therefore. can be made either as an ** All-dry ' Battery
Personal set or as a Midget Recciver for Combined Mainsi
Battery operation. The Assembly Instructions. which
include Wiring Diagrams and Practical Component Lavouts,
are available for 1/9. This includes a separate Coinponents
Price List. )

* TUNING UNITS. A publication showing how to make three
different, types of Tuning Units. 1. A 1-Valve T.R.F. Unit,
covering Long and Medium W/Bands, 2. A Superhet Unir,
covering 8. M. and L. Wavebands. . A 4 “Pre-Set”
Station Superhet Unit, providing three Stations on Medium
and one Station on Long Waves. The Manual. price 2/6,
shows Wiring Diagrams, Practical Layouts and Component
Price Lists.

*

ESTABLISHED 25 YEARS

SOME POPULAR KiT$
. and CIRCUITS for

EASY ASSEMBLY by the
HOME CONSTRUCTOR

* THE MIDGET A.C. MAINS 3-VALVE RECEIVER.
as designed and published by ** Wireless. World.:* covering
Long and Medium Wavebands. Cost of all Components to
build this set is £5/5/0. A reprint of the complete Assembly

Instructions, including Practical Layouts, is available
for 9.
% THE *“MINI FOUR" 4-VALVE BATTERY PORT-

ARLE for 4 PRE-SET STATIONS, as designed and pub-
lished in the March issne of ' Practica] Wireless." We are
able to supply all the Components to build this Midget Port-
able. Blueprint and detailed component price list is avaii-
able at 1/6 including postage. !

* THE “SUMMER ALL-DRY” BATTERY PORTARBLE,
as published in the June issuc of * Practical Wireless.''
We can supply from stock all of the Components to build
this Midget 3-Valve Receiver. _A reprint, of t.e comglete
article and circuits, including Practical Layout and Com-
ponent: Price List is available for 1/-

% A COMPLETE KIT OF PARTS to build a MIDGET * All-
dry ” BATTERY ELIMINATOR,. giving approx. 69 volts
and 1.4 volts. This eliminator 1s suitable for use with 4-valve
Superhet. Personal Sets. It is easily and quickly assembled
and is housed in a case, size 4kin. x 1#n. x 33in. Price of
Complete Kit, 42/6. 1n addition we can offer a similar com-
piete kit to provide approx. 90 volts and 14 volts. Size of
assembled unit 7in. x 23in. x 1}n. Price 47.6.

* For £6:12/6.. A Complete Kit of Parts, including Drilled
Chassis and Valves, to build a 6 to 8 watt PUSH-PULL,
AMPLIFIER for operation on A.C. Mains. Incorporates
Tone Control and is suitable for use with any typé of pick-up.
The complete set of Assembly Circuits, including Practical
Layouts, is available for 9d.

% Send 9d. P.O. for our NEW STOCK LIST,
Components.

showing many KITS OF PARTS for Sets and Battery Chargers and ** hundreds " of Wireless
When ordering please cover cost of postage and pdcking.

Telephone @

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

CENtral 5814 & 2280

« ADCOLA '’ SOLDERING INSTRUMENTS

Regd. Tradc Mark

Regd. Design
No. 860302

(British, U.S. and Foreign Patents.)

Simplify your construction with the aid of Adcola Soldering’

Instruments.

SUPPLIES FOR ALL VOLT RANGES FROM 617 v. to 2301250 v.
316in. dia. Bit. Standard Model ... e 2216

FOR WIRELESS AND
TELEVISION ASSEMBLY

Sole Manufacturers :
ADCOLA PRODUCTS LIMITED
SALES OFFICES AND WORKS :

Cranmer Court, Clapham High Street, London, S.W.4
(MACaulay 4272)

VIEWMASTER

LINE TRANSFORMERS
SCANNING COILS
Supplied From Stack

SEND S.AE. FOR PRICES AND COMPONENT

LISTS.

AUDIO LTD.

37 HILLSIDE, STONEBRIDGE,
N.W.10

LONDON,

... .. The now famous

THE NEW 1335 CONVERSION
all Five TV channels,

self-contained TV receiver, Data for
3/- per copy.

MAINS TRANSFORMER, as specified, 5216,

1335 RECEIVERS in original cratcs, 55'- plus 716 carr. etc.
BRAND NEW STROBE UNITS with six EF50 (mostly
red), five EAS0, 524, dozens of resistors, condensers. pots,
etc. (Dimensions 18 x 9 x 7)) £3.19.6.

POWER UNIT 532. Containing 524, VU120 EHT rectifier
(5,000 v., 2 v. indirectly heated) two transformers, onc
smoothing choke, high resistance relay. .l, 2% KV, condenser,
two other condcnsers, etlc., etc.. complcte with our 50 cps

conversion data for EHT or H.T. (approx. 450 v. at 50 mA)

17/6. ¥
MADIO EXCHANGE (O..

9, CAULDWELL STREET, BEDFORD. Phone : 5568,

DIPOLE AERIALS FOR ALL CHANNELS

These television Dipole Aerials consist of 2 elements of strong
#in. diameter tubing and a heavy bakelite insulator.

Price for all stations, U716 Each, plus 216 Packing & Carriage.
Don’t be disappointed ! Stocks are rapidly drying up and,
although your station may not yet be in operation, we recom-
mend that you obtain one of these aerials now !

POLYETHELENE DIPOLE INSULATORS

With moulded in brass stubs to take 2in. ild dia. tubing.
5. Each, plus 116 Packing & Carriage.
Another line that will be unobtainable shortly

SEND S.A.E. & 3d. IN ST/L\MPS FOR OUR CLEARANCE
)

WALTON’S WIRELESS STORES,
(8, STAFFORD STREET, WOLVERHAMPTON.
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The Editor, docs not necessarily agree with the opinions_cxpressed
by his correspondents.  All letters must be accompanied by the

s

name and address of the sender (not ily for ion),

CIRCUIT DESIGN

o IR,—Surely most of the differences between American

and British television receiver circuit design which
Mr. Eastman notes in his letter in the March issue are
the outcome of the fundamental difference between the
systems operating in the two countries. In Britain we
use positive modulation, increasing brightness corre-
sponding to increasing carrier amplitude, whereas in the
American system negative modulation of the carrier is
employed, where peak white corresponds to some few
per cent. of the maximum carrier amplitude and the
troughs of the synchronising pulses correspond to 100
per cent. carrier.  The use of such circuit arrangements
as flywheel time bases then bccomes imperative as
interference pulses have the same polarity as the synchron-
ising pulses. Again, A.G.C. can quite simply be applied
where the system employs negative modulation, but
unfortunately this cannot truthfully be said of its appli-
cation to our system. However, it may well be that A.G.C.
is more essential in America where transmitter powers are
lower and where choice of channel at the receiver is the
accepted thing,

I think also that the necessity in American television
receiver circuits for the inclusion of one or two of the
other features which Mr. Eastman mentions will be
apparent when one bears in mind that the D.C. compo-
nent of the video signal varies inversely with the strength
of the received carrier. For example, unless a D.C.
restorer is included in the video section then on weak
signals, and at times when no transmission is being
received, the raster brightness will approach that of
peak white which, I imagine, will be very undesirable.

Thus, to me, it does not seem so much a question
of why we-don’t to any large extent employ these special
circuit devices nor yet a question of whether American
receivers are better than British. Rather is the problem
the deeper one *-Which is the better of the two systems ? *
—R. A. JONES (North Harrow).

A.C./D.C. RECEIVERS
~IR,—1 would like to reply to Mr. L. D. Tong’s obser-
vations in his letter on ** A.C./D.C. Receivers.”

As a service engineer | would agree with some of his
remarks, but not all of them, regarding safety precautions.
Dealers not resealing grub screws may be correct, but I
personally always reseal them, but there is a danger
there. Manufacturers to-day are fitting more frequently
now spring type knobs without grub screws so that danger
is eliminated.

I agree that all metal parts are ** live,”* but reputable
manufacturers ensure that it is quite impossible to touch
anything witli the fingers in the normal way.

Owing to the nccessity of providing adequate venti-
lation, however, a great number of apertures have to be
left at the rear of the receiver. Even so | do not think
owners would probe about with a screwdriver while the
set is switched on, and when it is switched off (practically
all sets to-day havc double pole mains switches), the
chassis is isolated from the mains.

From my own experience, too, 1 have found that all
owners treat their sets with a terrific amount of respect,
one might say reverence, probably owing to the high cost,
with the purchase tax, of to-days receivers.

I would point out that the neon indicator idea, while
being good, may still provide a danger point initself,
owing to the human element creeping in, as I could
foresee the set being plugged in sometimes the wrong
way round and no test taken—I should hate to see a
young child touch the exposed ** bolt > with the tongue
or tip of the nose as children do round furniture.

I feel that the responsibility is the service engineers
at the time of installation in the first place, to insure that
the set is left safe in this respect, and 1 personally do so,
and where we are called upon to use a two-pin plug
point we suggest to the owner it should be changed to
three pin, therefore ensuring it is non-reversible after
the receiver has been left correctly connected.

In closing I would like to take sides with the manu-
facturers (the majority) and say that I feel and know that
they are not closing their eyes to this problem and are
always looking for better ways of making receivers fool-
proof and safer.—F. W. Locke (Birmingham).

5CPlI AMERICAN C.R.T. AND PROSPECITS
FOR TV

QIR,—I have seen many advertisements concerning the
~’ above tube and as being suitable for television.

If any readers have had experience with this tube I
should be interested if they could supply me with details
of circuits for it, especially the C.R.T. network.—
A. P. BALL, * Tredinnock,” 10, - Honeypot Lane,
Brentwood, Essex.

LICENCE DODGERS
o IR,—MTr. Hassell (March issue correspondence), has
been misinformed by what he has read, re licence
evasions. As an official engaged in the **comb® |
can assure him that no old-fashioned methods or scares
are used.

The TV detector van is practically infallible, and the
basic system will, no doubt, be obvious to anyone con-
versant with TV circuits.

Another procedure is operated on district statistics,
followed by an organised system of visits.

This scheme has been in usc in a number of London
districts for nearly two years and in one area has con-
sistently yielded 600 to 900 new licences a month, of
which nearly 40 per cent. are TV and approximately
10 per cent. car radio. In some instances substantial
fines in police courts have followed. :

Mr. Hassell’s suggestion assumes one radio (or TV)
per household, whereas, in fact, many listeners have two
or more radios, and a few more than one TV where
one licence covers the family and (in some cases)
domestics’ quarters.

Production of the same licence with different receivers
would present the service engineer with a problem.

Contrary to Mr. Hassell's calculations those who
build and/or service their receivers without a licence
amount to rather over 35 per cent. of home constructors.

In conclusion | would remind Mr. Hassell that crystal
receivers as well as UIIF Xtal diodes, mikes, *spcakers,
pick-ups are widely used to-day.

My associations with radio originated in pre-broad-
casting times.—A. C. D. (Name and address supplied.)

USEFUL HINTS o
IR,—I have been carrying out experiments with tele
vision equipment on the signal transmissions from
Kirk o’ Shotts, and have used two of the circuits
from PRACTICAL TELEVISION. .
There are one or two points which | would like to pass
on, as these may be of assistance to other readers.
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The 194 Strip, October, 1951, issue : 1 any using the
194 strip, which was converted, as per circuits in the
October. 1951, issuc of PRACTICAL TELEVISION.
After great difficulty 1 was able to get the strip working
satisfactorily on removal of the resistor No. R.1, in the
V.1 anode circuit. Situated here, as we are, a little over
50 miles away from the transmitter, it was found that the
four V.R.65 R.F. stages were not just quite sufficient on
the power transmitted at the moment. Two further
stages were Lherefore added, which now gives a first-Class
picturc.

Timebase on the £9 Televisor : The timebase circuit
I am using is that shown in the December, 1951. issue of
PracricaL TELEvisioN, Fig. 4. This refused to
function and, after various try-outs, I eventually found
that the sync. scparator valve V.14 had the control
grid floating in the air, and this was connccted to earth
with a § M2 resistor between thc grid and chassis.

I found that it was not possible to get the line time
base running at the correct speed and that the resistor
R.53 required increasing from 1 M to 2 M2 and on
completion of these two modifications the timebase
functioned satistactorily and gives quite good linearity.

[ would like to make it clear, however, that [ do not
consider by my suggestions above that the original
circuits were wrong. only these modifications [ found
were necessary before the units would function satis-
factorily in this arca.—W. G. ROweLL (Dundee).

PRACTICAL

A FALLACY
gIR, —There is a fallacy regarding the relative merits of
wJ) viewing and listening which is being propagated
rot only in the daily papers, but also in the columns of
vour journal.

It is surely unimaginative thinking which assumes an
inherent superiority of programme merely by the addi-
tion of viewed images. In your March cditorial, you quote
one ncwspaper likening the blind broadcast to the silent
films. The fallacy of this analogy is patently obvious,
as anyone who has ** viewed *” without sound, and listened
without vision will have no doubts as to which is the
bigger handicap.

However, the fundamental point 1 wish to emphasise
is that it all depends on the programme material.

There is little object in the music lover having a
visual image of the orchestra, in fact, such an image may
properly be described as an unwanted distraction.
Certain types of plays lend themselves to visionless
broadcasting—the visual images supplied by the-imagina-
tion being infinitely superior to the limitations of the

V screen. Indced, there have been several outstanding
examples of brilliant playwriting, specifically intended for
sound broadcasting. Onc which springs to mind being,
L. du Garde Peach’s * Mystery of the Marie Celeste™
Only those severely handicapped by a gross lack of
artistic appreciation would suggest that such an example
of radio writing could possibly be improved by the
supplement of visual images.

On the other hand, ballet, sporting events and the
outside broadcast in general benefit immensely by means
of the duo-channel. There is ample scope. too, for the
creation of material especially adaptable to the TV
medium,

Let us have TV, and more and better TV by all means,
but let us not lose sight of the fundamental fact that
each medium has its own special place in providing
entertainment and broadening the experience of the
listening and. viewing public.—S. WOODHOUSE- HOLDEN
(Ashton-under-Lyne).

TELEVISION May, 1952
MAINS VARIATIONS
[R,—With reference to reader S. Wood of Stockport
regarding mains voltage fluctuations in April issue
of PRACTICAL TELEVISION.

1, too. experienced the difficulties associated with badly
regulated mains supply, the voltage varying from 190
volts to 230 volts. [ managed to obtain from an adver-
tiser an ex-R.A.F. carbon pile voltage regulator
which cost in the neighbourhood of £5, and gives good
regulation of all voltages above 180 volts. I do not
know if these are still obtainable, but.Suggest he contacts
one of the advertisers.

The regulator is sct to a voltage slightly lower than the
lowest mains voltage. the set adjusted to suit, and the
regulator cancels out all rises above this figure.

Hoping this may be of some assistance.—E. W.
TeACHEN (Cunterbury).

SPONSORED TV ?
q[R,——Amid the hullabaloo which has been raised
+J  about sponsored television programmes, the voice
of those most concerned has been heard the least.

I refer to the viewer.

It is he who has laid out the money for his €xpensive
apparatus, and it is therefore only logical that he should
have some say in the type of entertainment which is
oftered. :

The simple solution to the probiem is for a voting
paper to be sent to each television licence holder for him
to say whether or not he would like to sece sponsored
programmes for a short time each evening, for a trial
period of three months. This should be sufficient to
determine their vatue.

A final vote at the end of the period would settle the
matter. 1 should like every reader who agrees with this
scheme to write to his M.P. about it; we won't get
what we desire unless we fight for it ; after all we pay
the piper so we should call the tune ! —B. L. MORLEY
(Bristol).

AERIALS AND SIGNAL STRENGTH
(Continued from page 559)

portions that good balance is obtained between black
and white and thus leave the sync pulse of sufiicient
amplitude to function satisfactorily. In other circuits,
however, it will not be possible with a signal which is
too strong to obtain u satisfactory picture, the contrast
being too great resulting in a *‘ soot and whitewash ™’
eftect, under which conditions the picture will not be
worth viewing, apart from the ecffect the strong sync
pulse may have on the particular timebases used in the
receiver. In many respects the eflfect on the timebases
will be very similar to that obtained with a weak puise
with the exception that it will be obvious that the pulsc
is too strong by the exaggerated contrast in the picture.
In some receivers, however, where a sync pulse amplifier
may be part of the sync separator circuits, the pulse
may be too strong without the picture showing evidence
of it. Generally, enquiry from the neighbours or the
local television dealer will reveal the type of signal
which is obtained in the area and enable one to judge,
from the specification of the receiver which it is intended
to buy or build, what type of aerial should be fitted.
remembering, as pointed out above, that an attenuator
is cheaper than a pre-amplifier and generally easicr to
adjust to give the required results.
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HANNEY OF BATH offers: View- 1 . | T.V. TRANSFORMERS 200/250v 50
master, | Wearite ' Coils for pir- || BATES : 3 per dne 0t mert || /s primaries, 425-0-s25v, 430 s
mmgh.lm Holme Moss and Kirk f o toetis o ines, Box No. 6d. extra, {| 8.3v 9 amps. "gv 6.amps, 45/-; also
O'shotts. 30/-, Constructors’ Enve- Advertisements must be prepaid 200v 30 ma, 6.3v 1.5 amps, for pre-
lopes, 5/6, post frec; WB100. 18/6: and addressed  to Advertisement Amplifiers. 10/-; Auto-Transtormers,
WRIQ!. 6/-; WB102, 18/6; WBIQB,I Manager, ** Practical Television,” 230/115v 150 watts, 12/6; Smoothing
37/6; WBI103A, 52/6; WBI104, 15/6; Tower House, Southampton St., | Chokes. 10 H, 350 ma. 12/6; 10 H,
WB105, 32/6, T.C.C. Condenser Kn. strand, London, W.C.2. | y0ma. 2/6, Condensers, .25 mfd.,
£7/7/- Morganite Resislors. 35/3. 2,500v, 3/-; 8 mid, IOUUv 5/-. Pre-

Type Q Pots. 5/~ each. Westmglwusﬂ SALVAGE VALWE sale. new. guaran- | Amp. Chassis, small, completely
Rc_ctmms 36EHTI100. = 29/5; 14D36. | teed, hoxed. at 8/9 each: EF37. EL91, | screened type.  1/3. B7G Valve-
11/7; 14A86. 28/4; WX3 and WXG6, 3/ 6|EP91 EF92. EB91. 6F6. Z77. 1A5. 1R5. | holders, Paxolin 6d.; Ceramic type
f"-l_ch 6 Colvern Pots, 22/6, Bulgin | jT4, 384, W11, X17, NI17. DCCY0, | with Screening Cans and retaining
Kit. 12/6. Pre-amp QmIS §/- pair. | EF5¢ and EF36 Mullard, 5Z4, 6Vé. | springs, 3/6; BY9A Amphenol. with
Line Trans, 27/9: Frame Trans. 3A4. 6Q7. 6KT. 6X5, 5X4. EL33. EL32, ' Cans, etc., 3 9. Germanium Diodes
22/6; Width Control, 10/-; Boost KTW61, FW4,500. AZ31, 3D6, SP4; to | 3/-. New and guaranteed Valves,
Choke, 5/9; Tube Supports.  16/-; clear, 6/ each. 12SK7, 1LN5, 1LDS5, | 6J6. GAK5, EC91. X178, EY51, ELSI
Focus  Ring,  WBI09. 1 (Mazda). | g74° ' pen 220A. 8D2,  9D2. 15D2. | N78. 15/-; 6X4, U78. EY91, ECH42.
29/6:  Focus Ring = Plesscy 72005 | gucys  EI50. red NXWD, ' Pen 384 | 13/6; 6BA6, EFY2. DH77. EF80, ECLS0.
iMullard), 22/6. Alsp Pre-Amp. Kits. | (it{je dirtv). 6N7. VP23 U15, EL42, UAF42, 185BT, 12/6; 2717,
Console Conversion Kits, cle.; 1any VPT210, KTZ41 KT33C, KT32C, | EF8l. 6V6GT. KT61, GL6G. 11'6G;
item sold separalely from 1 Resistor VP133, 6J5. 6C5. Registered post 9d. | 185. 1T4. EF41, 6F6. VRI105/30. 10/-:
upwards. Cathode  Ray  Tubes. | g g stamp for list of other goods. | EBS1, D77 9/-; 6AGS5. (K6GT. 5X4
Wiiag Youllard  MW22-14C, " MW22-17. | DuKE's. 621, Romford Road. Manor | 3¥4. VRI50/30." 8/6; 1L4, 3Ad. EF50,
Mw22-18.  Mazda CRMO92, £13/13/%, | By E12°  (GRAngewood 6671 EF54. 7/6; 6C4. 2X2. 6/6; 954, SP6l,
tax paid; 12in. Mullard MW31-14C. e WA, E . — 4/-; EA50. 2/6. Send stamp for Bar-
MW31-16, 17 and 18. Mazda CRM | COMPLETE KIT E.E. Television, in- gain List. Postage 9d. on orders
121A and  121B, £18/4/10; Mazda | cluding tube, cabinet; £35; 15, under £1. ELECTRAD RADIO, 69,
CRMI123, £2010/4; Brimar CI12B, | Christie St., Stockport, High 8t.. Belfast. N.I.

/4; ; - iy ] 5 J L o
f;:g/z;r,riigeo &Eglf”w}‘fm‘z‘;’ﬂfﬁh“‘guﬁ SALE, home-built Televisor, con- HOME CONSTRUCTORS, shorl-wave
antee safe delivery per Dassenger verted RDFI1: Indicator Unit 182/A, | radio or lelevision. Send for iree list
train (ﬁot sent COD) Send 5a. | Power Pack. B. CHEFFINGS, | components, valves, kils, speakers.
stamp for our new list ‘which coveré Grimoldby, Louth, Lincs. ete. THE RADIO EQUIPMENT
” ; ST prrEruER + | COMPANY (P.T.Dept.), Castor Road
all TV designs and general Compon- | pT. RECEIVER, complete set of | griwham D s ,
cnts. CWO or COD; all goods post | Haynes’ Transformers, Chokes and . CVOTE
ifree over £1. L. F. HANNEY. 77 | Scan Coils: brand new. List price. | BARGAINS: Condensers 32/32 mid,

Lower Bristol Road, Bath. (Tel.: | Box 125, ¢ 0 PracriCaL ‘TELEVISION. 350vw, 2/6; 8/500, 2/6; 50/50, 2/6,
BT EX - SERVICES controls, remote 16_8-44/590' s 15-24/350 Joi:

B - n 1/450, 1/9; . 3KV, = .25 /2KV.
T.V. CONSOLE Cuabinets, Radio- ground station, type 10, rack- nounted | 2/-; vﬂ'riablez;2 O?Wi“ 3/500171‘_25/25}7\6/;

grams. L.S. Assemblies, ete. Al Te- panel Amplmex and Power Pack (less | with trimmer = 3
A 5 A ers, 6/6; with rive.
‘]lé’ilr’](‘““"t‘;:(\cate’9\%;1% “Potro [h;e)hlxl)en: valves). suitable, slight modification, | 6/6; single, 3/6: l 4 pang, d7,'s;
ASHDOWN . 98. Hertiord Rd. Edmon. gramophone or public address ampli- | 75pY D.E, 2/-; (win 75 pf, 4/-; single
ton. N9. T 2621.) it fier, mains operated, 200,250 volts, 50pf. 1/3; 25pf, 1/3. L.P' Trans. for
Sl - AC. 2 PX25s in push-pull; price £4. | EHT "I\Vl 7/6; Fil. Trans. 2v. 9a..
GUARANTEED VALVES: hKBG 6L6G Send for leafict. THE RADIO EQUIP- 6/-; IFT’s 1()/13mcs cantned, new,
6SN7GT. 6SL7GT, 11/6; 6Q7G. UL4l. | MENT CO. (P.T.), Castor Road, | 1/6; Epicyvelic Drives, 1/3; with
y,‘.: 6V6G, 5Z«15€1.1SU§8%(§:¥3GT)‘{. 7GCT5 Brixham. Devon. pointer, 1/6; Spindle couplers, hrass,
U39, 9/-; 1A5GT. 3Qf , 6X5GT. 3 flexible or insulated Nadin §in.
8/6; I1LN5, 3D6. 7R7. 7/6. Special L‘;,,'T'S, W hcomplamt sulferad ‘b‘ Formers (wound 30m9cus) Acon‘d 10d.
offer : 4 6J5GT for 15/-; postage 6d.: | GOV who have mno Black Sereen |pi.cord “3a 35eay. 17 yd. Rotars
cwg or cod ELECTRO-SERVICES | QUf eonversion kit will change vour | ipoo qocthy 20, SRE L, 10 ¥ o ar o,
& CO., 28. FEthelburga St, S.W.1L. gh inary Telenslot Set_into a Black less valves. 8/6. Formers, Am. pax.
(BAT. "2064.) B o wf]?elfln Soie) Brice y9/6, post  [ree. | sigged, 2in. x lin. 4 for 1/3; Valves
LINE and Frame Scan Coils. 7/6i | {ube ‘Howmiaris °“055‘guc‘k‘§{; 2 at gie! VUL CVad. VUI20A, 2X2.
Line Transformer. 500/15 ohms. 7/6; screws, no glue, and can be re \’d VRG5, VR65A, VR66, VRi35, GHS6,
Mains Transiormer, 15/-; EYS1, 12/6: { 204 replaced at any time. .« Toage | VR2L, 9004, VS70. 954, 956B; at 5/6;
Thyratron CV1141, 6/-i Gramoter, [ 300 JERlectd atb any vme.  Trade | ppso’ “Epss, Ecsy.  CV66, GSHIM.
£2/10/-; Emiscope. 15in. type, 3/6A, MANUFACTURING CO., 19, Queen 6AC7, EP36. 12SK7: al 2/6: EA50.
Tube. £12/10/-. ~ COOK. 136, Basil- | giioor " Br o0 16 , €€1 1 1193. EB34. Most parts for " Argosy "
dene Rd.. Hounslow. Middx. p N ____{in stock. C.W.O.. postage extra.
“ VIEWMASTER " Valves. as speci- RELIABLE Mail Order Service. No | Queries s.a.e. pl. W, A. BENSON,
fied. all guaranteed brand new and %x-GovermtnenL_ tgoodts; Vie5v>-master 308. Rathbone Rd.. Liverpool, 13.
boxed. comprising 5 EF50, 1 KTé61, | Components. instructions i en- i CAR RADIOS, G6v. 12v. new.
1 6P25. 1 EBC33. 1 EBSI. 2 graved knobs. white 1/6, brown 1/3; | GERRY, 22. Birkbeck Rd. s;meS:
1 6P28. set of 12 £6/12/6
EY51. 18/6: PZ30. GZ32. 16/6; KT()I
ECL80, 12/6; 50L6GT. 57Z4G. UF4!,

Morganite Resistor Kits, individually Kent.
12‘1!)2]1(‘(1 86/3 goten“omeler ISits. |l 7 £1 in the hand-—- Send me that
BoCA! 100 ERgr arr, Taxts, BhaL. | thers. 1 s Gonseie. Calipar 2; st of Yaltes vou have for disposal
6ALS. AZ51. UV4L 10/-0 6VEGT. 9/6. S & Bl enon= adcoit, ions; 'ﬁ,’/g the best price  for them. - Ne "lat
Miniature all-dryv battery types. 1S5 n . 9in.
(DAF9L). IR5 (DK91). 1T{ (DF9), | GT.S = ELECTRONICS 1, Pitake, | (35 Sl or tog lage.  NORMAN H.
3V4 (DL84). 8/'9 cacl: EF39, EF50, | Croydon. Hamrs
. 2. H 2A. 6 . 2D4A, =
EF(‘?B 911(:;5 4?6..3 Elyl\?/‘a%/e:l{gzgranteed VALVES New Roxed and Guaranteed [ WANTED,  Valves. small or large
) guantities. 6K8. 6V6. 524. GACT. 1R5,

brand new and boxed. C.W.O. Post |ggg .. 196 s 1
paid 20/~  READERS RADIO, 21. |ogy =~ 58 106 1S5 (P W4 500, 6QT, 12KH. 80, VU3S.
3 'g Place, Stamford Hill. London, | 6V6 106 116 « o953 rompt ecash.
(\‘Joll(k:m ic CUTIO ! |574 © ae 1108 WM. CARVIS, 103, North Street
RADIO AND T/V Constructors. For vggz %(l,g : %(1)2 9/6 | Leeds. 7. ’
Components. Technical Advice, Re- | ERo; 11 g 126 | WANTED, T.V. Set. moderate price.

6 A -
ceiver Alignment. Rewinds. etc.. con- | and hundreds of others. Lists. 3d. Box 126. ¢/0 PrACTICAL TELEVISION.

tact GLYNDON RADIO SERVICE. 63. | x-EQUIP.—Soiled. Tested. QK. VROL

Glyndon Rd.. S.E.18. (WOO. 2749.) | SP6l, Spdl. VR53. VRS6, 5 for £1. SITUATION VACANT
ScATE. far lists (RECTROLYTICS, —éBté& % mb nndget The engagement of persons answering these
: ) o
gRErslH §E°c1K cogl DBENSEBRSM?SOQ “x 25%)50\ '42-6. Sgr&gn:;m l1604003 5 3/6. L)?L b adyertisements must be made through a Local
s J Ye: 39 x a9 6/.. | 8/16 mid.. 5/i-. 8 mfd.. Dub Drilitic, 3/-. | Office of the Ministry of Labour or @ Scheduled
16. 4/3; 16 x 16. 4/6: 32 x 32, 6/- | Jg mfd.. Drilitic. 4-. T.C.C.. 2525 v.. 1/9. | Employmant Agency if the applicant is a man-

Vg S 18 A AN | VOL. CONTROLS  (Midger).—Ediswan,

Cable. in., 80 ohm, 1/. yd. Srmi- |

aged 18-64. inclusive. or a woman aged 18-59,
inclusive, unless he or she, or the employment.
is excepted from the provisions of the Notifica-
tion of Vacancies Order. 1952.

midget V/controls, 1 sp., 50 K. l-meg. Y 5

and 2-meg., 2/3. Rectifiers. 524, 5Y3. 4. - 4w, Micore g“m..,_ 16 2. l .
6X5. 9/- each. Special offer. GKTG 6040 grade, 4d, 3<1 Post 6d. Over £1 FREE. | TELEVISION ENGINEER required.
in original cartons, 4 for 23/6, List | Fully experienced only. Able to drive

available. D, F. STRANGE, 52 T.R.8.71 Meadvale Rd., E. Croydon | an advantage. Top wages oflered.
Pendlestone Road, London, E.17 | Callers 307, ‘Whitehorse Road. \\o\g[ Apply IDEAL RADIO SERVICE, 362.
tMail only.) Crovdon. Tho. High St., North, E.12,
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RADIO SUPPLY C O. 15WeLLNGToN T, LEEDS, 1.

Post Terms C.W.D. or €.0.D. No €.0.D. under £1. Postage 1/- charged on orders up to £1 ; from
£1to £3 add 1/6 ; over £3 postfree. Open to callers 9 a.m. to 5.30 p.m. Saturdays unt||1 p.m.
P.M. SPEAKERS. All 23 ohms, 5in.
R.S.C. MAINS TRANSFORMERS {F W 119 : 5in. Rola with Trans.. 1519 :
Fully Guaranteed, Interieaved. and Tmpregnated. Primaries 200-230-250v. | g1 ngllgv 1,1,%/1.1 R ek B

¢/s Screened. ; O Fiel
TOPI SIIROUDED, DROI" T llRl)l GH CHARGER TR \\QFOR‘\[I"RQ G‘g)ol;hms 12’?)'1'}(?1an5\198(528§; 3 ghmr:)s Tl:lg
260-0-250 v 70 ma.. ef;vza 5v 2a..14/11 All with 200-230-250 ¢/s Primarfes 1,000 o 21'9.
1411(0-9-15 v 15 a., 149 ; 09 15 v 3 a., 16/9 :/ VOL. ('ONTR()I 9 All values, less switch,
}gg g—g-%g_g 6 a..322 g . 0-4-9-15- 24 v 3 a., 222/%: 219 ith S.P. h. 3/11.
- BiLOWA K 3
21/9 ISMOOTIIING (‘II()I\PS (PRI \lll‘l{\l )l L'TE RATINERS
2311|250 ma, 8-10 h. 50 ohms .. 18/9 ‘ Size approx. 12-81-biin
250 ma.. 8h. 100 ohms ... .. .. 8/9 |Complete with punched (T. RF) Chassls.

.. 23 11 200 ma 'S h. 100 ohms ... .. 7/6 |Coloured Station Named 2 or 3 wave Glass
a. 28/11!100 ma. 10 h. 100 ohms... .. 7/6 |Dial, Drive Drum, Cord Drive Head, Nylon
a. 29/11 9% ma. 10 h. 100 ohms 49 | Cord. Spring. ana Dial Backplate. 28/6.

UNTING 80 ma. 10 h. 350 ohma 5/6 | T.R.F. Coils. Comhmed L. and M. wave.
189 |FLIMINATOIR TIRANSE 'ORMERS with circuit. 6/6 p:
02 v3a. \I’rxmqnes 200-‘.50 v 50 c/cs. 120 v. | SELENIUM RLCTlI IERS., Ex New
for 1356 conversion . ... 26/9 | 40 ma. . .. w11|Equipment. 120 v 40 ma. (small, 49
350.0-350 v 100 ma., 6.3 v 3a.. 5 v 3a., 239 120-0-120 v 30 ma L4 v " 1979 | New 36 v 50 ma., 11d,
360-0-350 v 150 ma., 6.3 via. 5v3a. 2911 OoUTPUT TR ANSF OR\Il R”S I \llS( . I'TEMS. Ex-Govt. (Trop.) Chokes.
FULLY SIIROUDED UPRIGHT Mideet Battery, Pentode 66 : 1 for 50 ma., 50 h. 1.000 ohms. 4/6. Phitips Chokes.,
950-0-250 ¥ 60 63v2a.5 3. 334, ete. 9/g |90 ma.. 8 h. 100 ohms. 4'6. Pye Coax Plugs
N e ¢ |Small Pentode. 5,000 ohms toSonms” B9 |and Sockets, 76 doz. pairs, W.W. Pots..
200_6 2“')% ISE)Bema B ok 17/6 |Standard Pentode. 5,000 to 3 ohms /9 |5 k.. 20 k. 50 k., 2/9 each. Cream Masks.
0-4.5 Ve 25'9 Mum ratio 4? me.. \,% oL 45 : 1, o 9'1"5(311g{m§ slolllid). LN A?/ullt‘,&ble(AlmNo:r
ass ush-Pull .. 5/ piated g:as alves (ex W
308 g-goo \/ mo ma. 0-463 v d'a., 25 Pu Pull 8 watts 6V6 Lo 3 ohms ... 8/9 uip.). perfect condition, 68 ea
s By S0 e 63vEa. 5V 2a. -2 Push-Pull 1013 watts 6V6 to 3or 15 ELECTROLYTICS, Tubular 8 i 350 v.
320550 10{,"; NS ‘; & ohms . 1511|179 : 8 mfd. 450 v.. 2/3 : Can 16 mfd. 430 v.
s e ey "“If‘\“f“{‘s”’“‘”“a“%&?““‘x‘s“"“ AL SR A 45 G hid a0 v,
24 6V6. or 16 ohms / . 12-12 mfd. V. ; 18- 50 v,
e ma. 6633 V64 B 5{;’ 35 339 | pao pallis s wase o maton LA 1611 |53 s2mfd 350 v, 43 ; 32 mid. 450 v, 53
AT N R oot G P 3 0 15 Ohm Speatcr .. 22/9 |32-32 mfd. 350 v. 6/6 : 32-32 mfd. 450 v. 6 9
Eran e S AR ronic NEW EX-GOV. VALVE D 173 - 32-32 mifd. 350 v. plus 26 mfd 25 v, 56
g Televisor ol e 67/8 |EA50, 954, VUI2VA. 29 ; 12H6 \ 111 /32323 mfd. 350 v, @'G : 50 mfd 350 v DlUS
6.3V %4 2 2(()%)’11‘11&5 v 3; s?ntahle 9D2. /11  125GT Met, 6J5GT. IZSHv Met, 250 mid. 12 v. 4/3.
Williamson Amplifier. etc. 5. |39 €SGT Met. 6557 Met. 6C5 Met, 12507/ FLLL & ANGE OF STANDAR v ¢
325-0-325 v 20 ma... €3vo5a. 63y \{e% %/[2;;113“ (‘;Ie‘E%g 61%%(‘;% ngG éﬂr%-ﬁ% P ONENLS AVA" AREL
; BXD lﬂ(‘ ( vA
15 a. for V\llllamson Preampllﬁer 17/6 |YP4B., PEN46. MHL D6 96 . S5Y3G. EBOL A‘\l)
A auANsrokyeRs |0, bic. il TeCLE B o)
2 L 79 12vian 711 SPEC IAI ‘OFFERS, Mains Trans. WAL S1
6. d \'G 17/9°; 0-2-4-5. fiSv 200-230 v Primaries, 6.3 v 1.5 &, small 58 | EN !U R FULL STOC ST
4 ., OT 34v.15a... 179 bx. Gov. Block Paper 4 mid. 600 v 2/9 | SPECIAL L IST FOR TR ADL, 411

NOW READY
For the

VIEWMASTER
QUALITY TELEVISION COMPONENTS (KIRK o SHOTTS)

I e ————

SCANNING COILS SETS OF COILS
6/10 kV. R.F., E.H.T. UNITS WIDTH CONTROLS
E.H.T. and OUTPUT TRANSFORMERS BOOST CHOKES
LINE FLY-BACK E.H.T. UNITS RF CHOKES

SUELSICLY) (o il OLYMPIC RADIO COMPONENTS,

Third Edition, 64 pages, 2/6 COIL WINDING SPECIALISTS

HAYNES RADID D, g™ | | "L MO B

e f
VIEW MASTER |}l yuyes or COMPONENTS?

SPECIAL OFFER

Complete set of resistors. Every resistor packeted and labelled

B e ey caeta) 2 VALUE, QUALITY AND
INSTRUCTION BOOKS EXPRESS SERVICE FROM

Niew Master instruction books for all Models are
available at 5/4, post free. A fully detailed list of View QQVENTRY RA@;@
Master Components is available upon request.

i COMPONENT SPECIALIST SINCE 1925 |

\‘_\TTS RA“IO (WEY““[D(}E) LTD- 189, DUNSTABLE RCAD, LUTON, PEDS.

8 Baker Street, Weybridge, Surrey. Phone : LUTON 2677 |
Telephone : Weybridge 2542 | ! — — — —— -

-
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SOLVED

Whilst we are alwavs pleased. to assist readers with
their technical difficuliies, we regret that we are una{)le
to supply diagrams or provide instructions for modi_[vu'xg
surplus equipment. < We cannot supply alternative details
for constructional ariicles which appear in these pages.
WE CANNOT UNDERTAKE 70O ANSWER QUERIES
OVER THE TELEPHONE. If a postal reply is required
a stamped and addressed envelope must be enclosed.

VIEWMASTER—REDUCED SCAN

1 am writing to ask your advice on a problem that
bas arisen with my Viewmaster TV set. 1 am using a
9in. tube, and have recently replaced the mains trans-
former with a W.B.103A auto-transformer as the mains
voltage in our district is 210 volts A.C. It improved the

-picture. But now a fault has developed that will not allow

the picture to fill the screen arca. The top and bottom
cdges of the picture do not reach the edges by about 3in.
with the height control at its maximum. Also the picture
does not extend to the right-hand side of the screen by about
din., while the left-hand side is drawn out off the screen
(this <is looking at the screen from the viewing position).
Ought 1 to-have made the alterations to increase line and
framc amplitude shown in your issuc of * Practical Tele-
vision’ June, 51, or is this only necessary when using a
bigger screen ? "—R. R. (Northampton).

From the description of the fault which has developed
in your receiver we believe MR4 has become faulty
and- should be changed. Before doing this, however,
we suggest you carry out H.T. voltage checks and com-
pare these with the figures specified in the Viewmaster
booklet.

With the 9in. tube it should not be necessary to
modify the time bases.

CHANNEL 5 COILS ON CHANNEL 4

| 'recemly~purchased a ' Premier’ kit in London, in
anticipation of the opening of the new Wenvoe station.

** The set in question is constructed to receive the
I.ondon programnies.

*“If 1 replace the existing London coils with those
appropriate to the new Wenvoe wavelengths, should I
he able to receive Sutton Coldfield in the period before
Wenvoe commences operations? - -

** ¥ ask this question in the light of the close proximity
of the two wavelengths of Birminghami and Wenvoe." —
M. E. J. B. (Taunton).

Coils wound for Wenvoe should be able to receive
the Birmingham transmission within the range of their
vores, and in your case it is well worth doing as you
suggest.  You wil, of course, have to tunc any sound
traps to the appropriate frequency as well, but this should
not be a difficult task. A pre-amplificr will probably be
nceessary,

FRAME OUTPUT VALVE )

** | have an Ekco television with combined radio TS105
nurchased in November, "49, and am now having a little
troublé with the picture as it seems to roll up from the
hottom to,_a distance of about-2in. and then after different
periods: of time it goes back to normak. There is also a
width of brightness varying from lin. to lin. along the

bottom at the time which gives me .indication that the
picture is going to curl up. Can you give me some jdea
where to look for the trouble ? ’—L. F. K. (S.E.7).

The most likely cause of this trouble is a failing frame
output valve, the rolling-up effect you are experiencing
being a form of non-linearity introduced as a result of
this. A new frame valve will almost certainly correct the
fault.

NEW TUBE FOR VIEWMASTER

. " As'my Viewmaster manual is almost two years old
could you please advise me whether there are any improved
tubes (12in.) available since Ferranti T12/46 and Mullard
MW22-14C were specified ? In the March issue of ¢ P.T.’
I see Mullard advertise the MW31-16 which appears to
include an ion trap. Would this tube be suitable for
my standard circuit, also, what tube could I use if |
adopt the modified circuit for aluminised tubes ? For
my power supply from D.C. mains [ am using a small
D.C. motor, 1,500 r.p.m., 4-pole, with sliprings tapped
from segments 90 deg. apart. When used with an auto-
transformer 1 get a good sine wave with a small ripple
from the commutator segments superimposed on the main
waveform. Do you think a full-wave rectifier is necessary
in place of MR4 (14-A-86) or is this only advised in the
case of vibrator converters ? "—H. E. H. (Shrewsbury).

All of the C.R. tube manufacturers now produce
improved tubes which may operate with up to 9 kV
on the anode, thereby giving brighter pictures. The
following are recommended :

G.E.C. type 6705A.
Mullard type MW31-16.
Mazda type CRM123,

The Mullard tube with ion trap can certainly be used
with the standard Viewmaster.

- If your receiver has been operating satisfacterily with
a half-wave rectifier there does not secem any point in
changing this for a full-wave type, though for a vibrator
converter a full-wave rectifier would be essential,

NON-LINEARITY

1 recently completed a television receiver, but
unfortunately cannot get it to operate properly, and 1
think the trouble is mostly time bases and/or sync separator.
I can get a picture of sorts at the top of the tube about 3jn.
deep, below this the lines open out to about lin. apart,
and the whole lot flickers very badly. - The picture is flag-
and lacks contrast, and is very dull. I am using a 12in.
tube G.E.C. type 6706A aluminised, with about 63 kV
on the anode (I intend to boost this to about 8,500 volts
from the line output valve !). | am using a transformer .
to provide the heaters with 10.5 volts at .3 amps * is there"
any risk of blowing the heater with the surge when [’
switch on?

All deflector and focus coils are G.E.C. type for this
tube. My time bases run side-by-side along the chassis,
would it be better to rebuild it more widely separated ?
Also, would an interlace filter improve the matter *—"
J. D. (Huthwaite). .

The spreading of the lines over the lower part of your
raster is obviously due to extreme non-linearity in the
frame time-base circuit, and it is to this part of th®
circuit you must first look. The most obvious point
is bad mafclling of the frame output transformer to the
6V6. You do not state whether the circuit y.u are
using is a published design recommending the com-
ponents used, but on inspection the form of feedback
and coupling used gives the impression that the circuit
is a specialised one which may have been designed for
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different output transformer and coils. A morc con-
ventional form of coupling and the use of a high-slope
output valve such as an EL33 or KT6!1 with anode-grid
feedback might be more suitable for your purposes ;
in any cast, cxtensive changes will be necessary to the
circuit as it now stands.

The positioning of the chassis has nothing to do with
the above, and it is unlikely that an interlace filter of the
type you mention will do anything to correct the raster.
It your interlacing is bad afrer you have corrected the
linearity, the filter should be built in, of course. Your

tube heater arrangement should be satisfactory, but with *

an aluminised ‘a higher E.H.T. (about 8 to 9 kV) is
necessary.

“PULLING ON WHITES”

“1 have completed and tested my Viewmaster and
find that the circle on the test card is slightly to one side.
Would vou please advise what I can do to correct this
fault 2 "—J. W. A. (Dunfermline).

The fault you describe is known as * pulling on
whites *” and is possibly due to incorrect alignment of
the visidn receiver. We suggest carefully re-aligning
during the transmission of the test pattern and noting
which of the iron dust cores aftects this pull.

Occasionally R.21, C.18 or R.20 may cause a similar
effect.

R.F. INSTABILITY

“ My recciver is the ¢ Premier * as advertised in ¢ P.T.
and ¢ P.W.' using a magnetic tube. | made itup asa
table mode! and it worked quite well, but rccently I
decided to convert it into a console model. In doing
this 1 had to separate the power pack and sound units.
When all was ready | switched on and now find that the
vision receiver goes into oscillation before I can increase
the gain control to get a picture that will lock in either
direction. I have c¢xamined all components and even
replaced them, particularly in the controlled stages ;
also the valves, but the trouble still persists ; all voltages
are correct. If I remove the first R.F. valve I find that
i can advance the gain control right up without the
screen going alt white. Also I find that joining a piece
of wire to sound chassis will control the oscillation a
littte when the other ead of wire is joined to vision
chassis.—R. B. (Stafford).

The first R.F. stage of the vision receiver isthe offending
stage in your receiver, but the reason for the appearance
of the instability is not so easy to pin down. It appears
that coupling of some sort is now taking place through
¢he chassis metal from a later vision stage to the first
stage. but the manner in which this is occurring depends
entirely on the form of layout you have now adopted.
You should try bonding the vision and sound chassis
together at various points with heavy flexible leads, but
the main point of your work should be the location of a
coupling loop. If the trouble persists, you must re-check
the first R.F. stage and usc only one common chassis
return for all the wiring associated with it.

POOR DEFINITION ?

<1 wonder if yvou could solve a problem I have with
my Viewmaster, fitted with a 12in. Mazda tube ? I have
had the set going for about eight months and have had a
fairly good picture, but it will not resolve the lines on
test card C as it should : that is, the lines from the bottom
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left upwards and the right downwards. I have made
many inquirics, but can get no solution to this problem,
so would be very grateful for your help if possible.—
G. B. (Redhill).

We presume that you can resolve at least some of the
wider lines in the gradings, equivalent to 1, 13, or even
2 Mcfs.

Poor definition, assuming that there arc no obvious
faults in the receiver, is due to incorrect alignment, and
we can only suggest that you re-align the receiver,
following closely the instructions in the Viewmaster
booklet and, if possible, doing this with the aid of a
signal generator.

PICTURE PROPORTIONS

T have purchased. some three months ago. a R.G.D.
12in. Televisor, model H 1700, incorporating a Ferranti
flat-faced tube. The set works well, except that ai either
side of the mask I have a black strip of approximately
1in. showing, this being the maximum width 1 can obtain
with the width control. If I turn up the contrast control
the picture fills the width of the mask, but becomes too
bright. I have experimented with various types of aerial
without improvement. I suspect the set to be a Sutton
Coldfield model that has been converted by the dealer,
who does not scem to want to give any service in the
matter and maintains that it is in order. Most- of my
friends have the round-faced tube and the picture in each
case fills the mask. 1 wonder if von could inform me
if I am expecting too much ? *——E. L. T. (Liverpool).

If your mashk is of correct aspect ratio (4 : 3). the picture
should fill the area correctly without black bands showing
at the sides. If the picture height is sufficient just to
fill the mask area correctly, however, and the sides then
fall short, then. if the picture is correctly proportioned
as per test card C, there is little you can do. Since the
picture is expanded by brightness, the E.H.T. regulation
is poor, and a reduction in E.H.T. might cnable you to
fill the area properly. Your aerial system has nothing
to do with the fauit.

HL.T. FAILING

“ T have built a set with VCR97 from a kit of parts
supplied by Premier Radio. This set has worked
splendidly untii recently, when it has developed a fault.
This consists of a slight hum on the sound and also the
vertical edges of the picture have developed a bulge.

This bulge affects the whole picture, which is distorted
to the right. The remainder of the picture is all right.
The bulge is not always in the same position : sometimes
at the top, then in the middte or at the botton:. the position
changing only when the set is switched oft, and then,
of course, on.

* Another fault which comes on very infrequently is a
crackling noise in the sound accompanicd hy shooting
black lines across the picture. This may just happen
once, or it may continue until the set is switched off. The
fault may then not develop again for a few weeks.'—
R. H. B. (Dalton).

From your description of the fault it seems that the
trouble is associated with the H.T. supply to the receiver,
and the most probable points to check are the H.T.
rectifier valves and all smoothing circuits, particularty
clectrolytic condensers. The best approach is to replace
the latter onc at a time by a suitable substitute ; a 16 uF.
would be suitable for all those already included in the set.
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TELEVISICN

fv. T.V. Pre-amplifier ... ... £5.17.6 t“;f‘;‘ﬁ;:;{v‘?;j‘fé'
2v. T.V. Pre-amplifier ... ... £7.10.0
: LIST PRICE:
6 Outlet T.V. £19.19.0.
£22.15.0.

Sound & Vision
Test Units
£7.17.6 each unit.

RAINBOW RADIO MFG. CO. LTD.

BLACKBURN,

MINCING LANE,

AIDS TO IMPROVE

Pre-amplifiar
6.15.0

DESCRIPTIVE LEAFLETS
FORWARDED

B.P.L.

YOUR
RECEPTICN

M.R. SUPPLIES
®Leather carryiny

O Exs
@®35,00

clearly marked.

seale.

WITH

1ormer.

PLEASURE

LANCS.

1.007 ohms per volt.
20.07) ohms par valt.
Subjoct to Trade Discount.

LONDON STOCKIST :
LTD., 68,
NEW OXFORD ST,

handle.
@Captive head terminal
nectors for all ranzes.
to read 2-colour dial.
volts range for A C. and

91.00) ohms per volt and 20.00)
ohms per volt for D.C. and

®Rotary switch selects ransss
®5in. scale meter with mi
Movement fitte

spring loaded sapphires.
&Built-in 3 rung2 current trans-

BRITISH PHY§ o

HOUSEBOAT WSR\KS
Telephone\RﬂDL

SUPER' RANGER

1,000 ohms par valt—10,032 ohms per volt.
A precizion built instrument of hizh accuracy equipped with a
fin2 bin. movement in spring loaded saosphires.
Fitted wath mirror scale.
The ranze salector {s of sturdy construction. consisting cf solid
silver contacts mounted on a ceramie base. By mecans of this
switch all ranges are s:lected except the A.C. curreat ranges and

rrent ranges which, in conjunction with the
other ranzes, will cover all ranges to be excected.

W.C.1

con-

ror

DELIVERY EX-STCCK

ﬂ ORATORIES

DLETT - HERTS
T 5614-5-6

NORMAN H. FIELD,

58, HURST ST., BIRMINGHAM, 5,

Mail Order Dept.
64-65, CHURCH LANE,
WOLYERHAMPTON.

VALVES

At 11/8: h}\?G HR4G,

.\ oGT 607
10-

65Q7, PENY
-\E 9/~ : GF7 ARP() 6( KT63,
iR3. 1855, At 8.8 : VRS2
At 76 1 TRT, 77, 6K7T, hJ7 VRI150, 6G5 G T
:\77 VRll‘). 6\7,(}, 7CH, 074 12‘\‘) 121\C7
RI133. At 7. 6B 5 1Gé Lnl’(
11\3/(:1‘ G'\'7G
sAB7, ARPLI2, VP23, At 5'S
ih?l G3H7, VRS1, EF52, 3D6, TTIL

VTSO]

At 5= ¢ 6J3, 12SK7, 6SK7,GT, 2A3 VU123

;n..S \«'T)l PEN220A, VRIIS, KT2. At 4 5 3
\RGS SP6L. 5J/5G, BJSGT, 123H7, 12HS,
VU120, At 36: RKR72. ARPY. 9D2, 6HS,
At 8/3 1 VI3, 2034, RK34, VUIS3. 21686
VYUl HL2. VR21: VREG, P61, VRSHA

Pi At °/G VR51, EB34, VR22, EASQ,
7 C

le

&
VR

EL32, VRSS, 128070

SPECIAL OFFER !
KIT OF VIEWMASTER VALVES
AT HALF PRICE
£6.4.0

VIEWMASTER
Coil I\ltS Holme Moss and Birmingham :
Colls and 1 R.F. Choke, 21 @.
Plessev Focus Ring 72004, 22 6.
Scanning Coils, 20/3,
Width Control, 7,8.
Heater Transformer, 25/6.
Frame Transformer, 19/9
Micadiscs 500 pF., 1,6 e
FILT, TRANSFORMERS. -—? 500v 5M A,
4V, 2 amp., 0-2-4v. 4 amp., 210-250v. 50 cycles.
Completely wax impresnated. 45/~ each,
Please include something for post. Money
Back Guarantec, :

TRANSFORMERS

20 ma. 0-1v  Sa. 5.2v.
17

250V,

nned to "1\0 alrno~t
any voltage ul to
26v. Ideal for
chargers, models,
W.D. motors, etc.,
16,6,
No. 4. SOv.-20v,
4 amp. For 2,6 ang
12volt chargers, 18'-
No. 5. Auto wound,
10-0-110-200 - 239~
250v. 152 watts.
For general voltaZe
changing, up or
down, 18 8.

No. 6. 250-0-250v. 100
5v. 2a.. 22/

sion Auto with overwind.

ni 0-290v. 500 ma. 6.3v. 7 amps,
- v. 2 amps, 38/6.
All “types upright or drop through. No

others available. Primarieson 1, 2, 4 and 6
tapped  230-230-250v.  Interleaved, Im-
prexnated, Screened, Guarantced.

Terms : C.W.0., C.O.D. or [)I‘O
Postage 1/6 1 to

HILLFIELDS RADIO.

8, BURNHAM ROAD,
WHITLEY, COVENTRY

forma.

VIEWMASTER

Exact specified parts at Shopping List
prices by return post. H.M., B'ham,
and Scottish. Also valves and tubes.

H.6. RABIO ELECTRICAL CO.

1359, Stratford Rd., Birmingham, 28
Pherie ; Springfield 2369, Estb. 25 years

G.E.C. & B.T.H. \
GERMANIUM ‘
CRYSTAL DIODES.

G.E.C. GLASS TYPE 5/1sin. x #'y450n.
B.T.H. LATEST TYPE MOULDED (N
THERMO-SETTING FLASTIC
Both Wire Ends for Easy Fixing.
4!6 each, postage 2}d.
SILICON CRYSTAL VALVE
316 each, postage 2ld.

Fixing Brackets 3d. Extra.
Wiring instructions for a chezp, simple
but high quality Crystal Set incliuded
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 TURES,
ALL DIAMETERS.
Latest Radio Publications.

SEND STAMP FOR LISTS.
CRYSTAL SET
INCORPORATING THE SILICON
CRYSTAL VALVE
Adjusted lron Cored Coil.
RECEPTION GUARANTEED
Polished wood cabinet, 15/-, post 9d,
A REAL CRYSTAL SET, NOT A TOY

POST RADIO SUPPLIES!
33 Bourne Gardens, Lont{on. E.4
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Convenrional assembly methods and parts are used for the eleciron

gun of rhe ‘ENGLISH ELECTRIC * C:R. Tube T.go1, but rhere is one +

feature that deserves to be noted.  This is the Ion Trap, fitted to \_/—‘\7
prevent ion spot or “burn’ which‘could otherwise spoil the picture. \\ / b
The electron gun of the T .go1 is so made that negative ions are \

‘removed from the electron beam and cannot therefore reach the tube

A

screen and caitse ¢ spotting.”> Blemish or « burn > will not occur with ‘
the SENGLISH ELECTRIG® T 901 tibe under normal working conditions. o ‘J

BRITISH MADE BY ‘ENGLISH ELECTRIC’

PRICE £24-6+5
Vax Prid
For £.ll rechnical details and price for quantities write to :
THE ENGLISH ELECTRIC COMPANY LTD., TELEVISION DEPT., QUEENS HOUSE, KINGSWAY, LONDON, W.C.2




