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e WHAF CAMPLIFIER UNIT ‘R1355 -

‘ ’ A =S With Valves 8-VR65 (SP6L), 5U4G, VUIA
- - U160A) I.F. 7 mcjs., etc. Dim. : 18in. X
\ ’ : P . x Ttin. Wgt. 31 Ibs. Used, good con-

Téﬁ]gn].‘oﬂ Transit Case.
: ASK F *  CARRIAGE
D/ETI0A 32[6 each PAID
. R.F. UNIT TYPE 24
INDICATOR UNIT *° AS.B." SERIES REPRINTS FROM “ PRACTICAL a In_original Carton.
(ULS.AD Ud TELEVISION ¢ Al '\’\lt»h valves 3-VRE5 (SP61), etc. Renge
Contains 5BP1 C.R with mu-metal | Components Price List Free on Request. 20-30 me's. switched tuning. Dim. :93in. X
screen 3 6HE's, 2BSHT's, -6ACT, 6ACT, plus The  Beginner's Receiver,” modi- 7in. x 4in. Wet. 7 1bs. .
N onds., et¢.. metal case, 184in x 81in. X | _ fying the R3170A P T || AR 15/- POST 1/6
.in. All controls brought to-front panel | The = Reginner's Timebase © . 1/6 D;H850 each EXTRA
beside viewing screen. o, . Jeonomy Televisor, modilying the oy R
ASK FOR - £3 196 CARBIAGE | ~Ind. 62 .. .o oo oo .. L6 RF _UNIT TYPE 25
D/ETIS = BV cach PAID Argus Televisor, data and blueprint  2/6 In Originkl Carton.
> INPICATOR UNET TYPE 62 [ 3 I:gy;\gepg(gso me/s.. otherwise as _33.)1;.%4.1 &
> 4 NIT TVRL . INDICATOR. UNIT TYPE AS POST 1
TWith VCR-97 tube and valyes 16- VRES-CVIIS | wien ‘VCR-07 Tube and valves §$yror | DHBET 19/6 c.cn EXTRA

e PRwi (BBAY 2-VRI2 (BAS0). CfC. | (u50), VRAE (B3). 3-VRO2 (BAS0), VRIS

D 2 T S T itin. Wet. 42 1bs. | (Dy). cte.” Dim. : 18in. x 81in. x 7iin. Wst. R.F. UNIT TYPE 27
ASK FOR 9 /6 CARRIAGE | 2 Jps;, In oviginal wood case. Ranso 6595 meis. Valves AVRIGS (EF5H)
3 J ¢ 65 b s 2 TEG4),
DIH523 cach  PAID A 59[6 cocn  SSTENTRA | VRIIT(ECHD, Ste. Dim. and Wet. as R.F .21,
INDICATOR UNIT TYPE 62 - 3/5}315711’03 29/6 ) POST 1/6
As above. but in Used. good -condition, ) REGINNER'S T.V. L each EXTRA
llc&mi? %%)ﬁed - Ié/lalmt}'leranErﬁn]?er .. .. 826 each -
S p 0 meoothing Choke ... = ... 15/6 each RECEIVER UNIT
DIET74 49’ 6 each PAID 8\1&0813‘31 'I];rjar&sformer v . 8i9each y. 5 Ref. mné.&ilm“asm
. - . 1ys iodes 9 5.8 each | With valves 2-VR136 (EF51). VR137 (EC52),
INDICATOR UNFL TYPE 305 2 ) . 52),
! . ; 5-VR63 (SPB1). 4-VR2 (BAS0), VRIL (EF30),
BRAND NE REF. 10QB 6504 INDICATOR UNIT TYPE 6H . §V6G, VUA (R3). ete, LF. i3me's. Biot

W, .
With Tubes VCR-524A, VCR525. and valves | with - VCR-07 Tube #&nd ~ valv

VRO1 | 18in. x 9in. x 8in. Wet. 38 1bs.

VRO (BF50), 2-VRHM “(RB34), 6-VR9 | (FF50), 3-VRS (BB3M). Dim.: 181 VROL B
(3%}1?2) Dim.’i 12in. x 7in. x 1§, Wet. 1‘%}}\2 };\(’)g!{.%zHgs.B%n)'m-]i)g;inr}é'll\?lood (:asc?.' i 34‘5131}19301‘ 39l6 each CA;I{’I}\II‘%)GE '
b SK . CARRIAGE -
ASK FOR 79/6 CARRIAGE | D/ETTI 89/6 cocn T wamd E CHECUTTS AVATLABLE AT 13
S GGl L P ; > .| ASBa57 or 8, type 62, K355, R.F. 24, 25, 27
POWER UNIT "l';‘l‘l’ g5 JION TRAPI® MAGNET ASSEMRLY and R3601. . 5
Ready made for TA‘V.2 Type IT/6 b ENIHE' qunglsus._ n. tube T 1o T AR N q
e BB B oy | IR T T IR | BTG I oot
To 76,3, 10a.and6.3v. 5 8- Fully smoothed | e each “EXTRA | freight, etc., Extra. ] #A
anrgqlre&m‘h(;d ;vith ovglves _VLUIZO. t-5U4G, B =
v (E¥50), plus cond.. resistors. etc. i . 2
- ASK FOR  £4.19.6 TR P from e s A
D/HY4T = 8920 cach PAID C l Y”ES”A LE SUPPLY
THE BEGINNER'S TIMERASE - ; i 3
Mains ‘I'ransformer ... 20/ cach C“- LT’).
E.H.1\. Transformer ... 50/~ & 45/- cach 2, BRIDGE ST., GLASGOW, C.5. ‘Phone : SOUTH 2706/9
Smoothing Choke ... o ... 15/8 cach | % b
5 5 kS
ARTHURS HAVE IT! ‘ ,
LARGE STOCKS OF VALVES AND C.R.Ts. il | (- U.S.A. SURPL EY
AVO METEIRS IN STOCK S
Avo Model - —_ —_— — - f R
Avo Model 8 e — — == 23100 R. 9/-A"PN4 Receiver Brand 3
EleCtronic Test Unit - — — — 1‘1' ig g
lectronic Test Meter - —_ —_— -—_ 4 Y . ’
Valve Characteristics Meter — —  — 60 o0 New in Maker’s Case
% Cossor Oscilloscopes Models 1052 — 104 0 0
’ " " 5 049 —132 00 .
Full range Taylors Meters. List on requast. 3
Leak—TLl/lrﬁ Amplifier and * Point One ™’ %0 J
Pre-amplifier — —_— -— Complete : . . q 3 q
v B Specification on mquest.p Carriage Paid United Kingdom Mainland.
Leak Tuning Unit - - —_— 35 ¢ 3%
Chapman Tuning Units - - — 17 6 8
LATEST VALVE MANUALS 16 U.S.A. YALVES
.MULLARD, OSRAM, & BRIMAR No. 5, 5/- each, d
MAZDA 2/- each. = _ 4%
ART and SCIENCE in SOU;ID REPRODUCTION. ,l‘ 5U4G l 6"!‘7 2
By F. H. BRITTAIN, D.F.H., 2/6 each. - o
Postage 6d. each extra. 3. 684 ! —~6H6
Terms C.0.D. OR CASH with corder cnd subject to price _ i
alteraticns and being unsold. 2 2X2 4 6SK7 .
: |—6SA7 1.—-65)7
Eue. |.—6SN7 . 1.—105/30 .
1919
; P} 9
, ¢ VINER’S (Middlesbrough)
PROPS. ARTHU RAY. LTD. .
OUR ONLY: ADDRESS : Gray -House, RADIO Government surplus ELECTRICAL £
150-152 Charing Cross Road, London, W.C.2 26, EAST STREET, MIDDLESBROUGH
TEMplc Bor 5833/4 and 4765, 3 . a g i
TELEGRAMS— - TELEGRAY, WESTCENT, LONDON.” Telephone : MID 34i8 .-
CABLES—*' TELEGRAY, LONDON." i : 5

=2
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Posmvely the 2 BEST T/Vs yet built
for the Home Constructor ! .
The STERN’S “ TELE-VIEWERS?”

5 CHANNEL SUPERHET RECEIVERS

I Suitable for any transmitting channel and for which commercial adaptors
will be available.

s )
/ < PERFECT PICTURE QUIL/fY i, .

P[/P/’[(’/ FRINGE AREA RECEPTION
5/”,015 DIACRAMS MAKE |

CONSTRUCTION [AS)’ BFIT[P RECEPTION AT HALF
COMMERCIAL COST

4
5§ e € § e ¢ 5§ § M € 5 e § § T § 6§19 € 5 e This is the 12”

The *“WIDE- ANGLE 3 TELE-VIEWER
TELE-VIEWER § and can be completely
% This is the most g built “for only £28 - 16 -4

cfiicient.  large {Plus cost of C.R.T))
screen TV yet - § . § § T $

offercd to '
constructors.

% Excellent Time
Base cfliclency §:
producing 15 to §
16 Kv with ample
scanmng, power
for CR.T.'s up B
to 17 inch. v
CAN BE COM-

AETl‘Li
BUILT FOR

|£33-0-0

(Plus cost o[
C.R.T)

We. can supply a
NEW 12ii. C.R.T. at the
speciatly reduced price of
£12.19.6. (Carr. & Ins., 15/- extra.)

S —

The complete set of ASSEMBLY INSTRUCTIONS for
these T/Vs are avallable for 5/- each. They include really
detailed ' PRACTICAL LAYOUTS, WIRING DATA AND
COMPONENT FRICE LIST. ALL COMPONENTS
ARE AVAILABLE FOR INDIVIDUAL PURCHASE. AN
ATTRACTIV{ TABLE .MODEIL CABINET FOR THE
12in. Model 1S AVAILABLE FOR £8.19.6.

STERN RADIO LTD.

109 & 115, FLEET STREET, E.C.4.
Tel.: CENTRAL 5812-3-4.

IIIHIIHIIHHIIIIIIIIIIHIIIIIIIIIIHIIHIIIHIIIIHIIIlllﬂlH E N RY sHIIIIHIIIHIIIUHIIHIIIIIIIIINIIIHIIIIIIIIIIIIIHIIIIIII

SETS OF .VALVES . (RADIO LTD.) g;,";"‘"m‘j,;,'“ ILERENTAS]
Tel\ll‘clevrogx(l%tvs-)Br%?d ) ~We have over 20.000 American and R.V.A. valves in stock. RF2 105 15’-l posl:'frec
each .. .. 45/-Set ALL VALVES NEW AND GUARANTEED. Lo "é?gs post free
6K8G. 6K7iG, 6Q7C, 0Z4A  7/-|6AGT  12'6/12SR7  7/6|EL32  7/8{S130 7/6 RF25 5065
S7C, GVGG or 163 .6 EF SNt vy - 45" BOSUR(ECE
KT61) ; 37/6 1R5 7l 10/ [
1R5, 185, 1T4, 184 7810L6G P24 ; 5E{CVaoR iy
of 1384 or v 276 . — | 153 7181605 71813:75GT - 8/815pa ¢ gig| VRIS 8/6 ‘428 ~CONT nm, TNIT
) o0 1T4 7/8{6U5G_ "7/BIZAG . ¢ 816/ Th §ig| CKG10AX 5/- Con:almng REDEFS
TP2.. 'HLZYDD, 1G5 I-6NIGT  7/6]35L6 16 DI 2/- P B
VP33, PEN25, (of . 1LN3 1-16Q7GT_ 8/8|50L6GT 8/6|TOD2A 8!8/ AC3PEN 616 2.Singie-gane 0005 Con- .
QP2) .. .25 .. [-16SJIGT 88142 - 8/6|DK40 - 9-| AC3'PENDD densers, W/W, Vol/controls
GKBG GKT7G, GQ:G 3A4 /-16R7 /8143 18| ULAl 9/~ _12/8 and Switches, etc. , Size :
AGG. 9575 or 3v4 1616X5G /8175 /8{UY 4L 9/-|PEN25 68 12in. x 9in. x bin..'35/-
2 = .38 . S4 7I6|6SATGT 8/8:80 6[4D1 4i-'PEN45 « 716 | | carr.. 8- - ]
573G /8(6SQIGT 8/6(865A  15/-|8D2 4/-1QP25 618 -
12K8GT. 12KIGT. . h g —
120767, 3524CT 394G Bi6|oSKicT T/8lo008  6|R3. . - g6|Spel 4%
SK] 2 /- - 1824 " INDICATOR
BLEGT or SOLEGT3H/E ... 6ATG 18|6SLIGT 9/-[9003 .- D41 5/-| HL2YDD /8 UNTT — Comutets with”
12A7GT, 12SKIGT. 4! eact 16]6SNTGT 9/-15001 . - 6/+|D12 5=V 86 VCR517 and Screen, 8-.
12SQ7GT, 3524GT .6AG3 18]6SCT 10/-{2006 ' , +6/-|DG3 6!- VP-n 78 |'F EF50. 4-SP61 and 1-5U4G
3056LGT or 50L6GT 37/6 .. | | 6ASC 16|6V6CT . 7/8]951 /-|[KT2.  pl-[U22 86, || 9 wjw. Vicontrols. Ideal
6AMG  9/-17C5 181933 /-1 US2 8/8( ATP:  4l- for TV or 'Scope. Brand.
3 7/8TAT /8953 /-1U197 10!~/ TP22 8/6 New (less relay): - Circult |
CRYSTAT, MICROPHONE ggéc'r tsllﬂ ;‘g( ; Tzio 378 %ﬁ;x q g;g }Hgy 19/16 Free. ]In 7oglg1nal cascs, |
NSERTS 5 4 931 5 1 N 7! us “carr.
ISEETS T 6C3 @8|7ST  10i-|masy  or|PL8l  11-|asPT - | A SN8 Plus T car
6D6 8/8(12A5 78| porms 15/, BLE2  10/-1215SG - 4f- | = =
6F6G.  8/6|12Ca 7| ECH35  12/-/pX3;  12/g| MSIPEN 7/8 CATHODE
6G6G . 6/8|1og7gT gigiLrot | 8-1PYSl  10/-|MS/PENB . AU
GHECT  §'-115%6GT aig|EB3L ~ 8/8/PYs2 g8 7/8 NG
gHoM  aig| 1 2ICT 88 ikacyy  gle|kTaic 10%-|vTio 718 teed full TV pio-
6J5GT 5l T 88 15r%  g/g|KTES  12/8| AC:PEN() ure (carr-2/-)... £2 0 0
6J6 9/-|12SATGT 8/8/ poyy | /g|GUS0 - 12/6 10/- VORBLIC i
BAKS )/-125Q1GT 8181 pysy 19| XP2V 4/~ PENDD402 TV mleture £115 0
6JIG 68125 7/8{EX5 6|0 A8 4 - e vcnsn rull TV ;
6J7M 88 15857 7/8/EK32 " 6l6lyyulll 41 FCISC | 10/ . 21156 0
O R O T N o TR N I
Ideal foF tape recording and ! il ! E o - & :{)"" ns for 10 o
;‘g}‘r‘;}ggcgqﬂ;’em“wm“g-"“"’S' : . ' MORSE PRACTICE BUZZERS 8in.. Fniarger
.| Morse tapper and 4 volt buzzer complete on hascuoard. with battery 1.ens for gbove
T G T e d TadTakos. Bsrtangk{icu complete 15/- p.p.. or less Headphones ‘%2‘}39,’1\,\,(50310) \
. 55 v - ; 3
Type cpcam Bakelite and Batiers BT - - ol o . ’scope, -brand  .-c
CGH W0 Gurel 28-page Catalogug, 341. ©  Open Mon.-Sat. $—6. Thurs,, 1 p.m. pegald boxed. S1FL5 R0
..5, HARROW ROAD, PADDINGTON, LONDON, W.2, TEL: PADDINGTON 1008/9, 04C!,
- "\ - P 5 »; %
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A GOOD SET

deserves a

Mullard
~ long life
picture tube

Techaical Service Department will be 'pleasgad

10 send you Data Sheets describing any of the . i . ( .
following Mullard Long Life Picturs Tubes:— . (1 ( (/Q‘
12" MW3L74 14 MW36-24 177 MW43-64 N2

=) .

MYM 262

NOW ... AVAILABLE TO THE CONSTRUCTOR!

we CHANNEL - TELEVISION WAVEFORM GENERATOR

1
1

Thé only professional fully-synchronised pattern Generator
available to -the amateur con'st_ructor.

This versatile instrument provides :

% Adjustable composite test pattern, with line and frame sync
pulses.
% Blank video raster, fully synchronised. i
% Unmodulated R.F. video or sound carrier. i
% R.F. sound carrier, with variable tone modulation. 4
+ Direct video pattern modulation, fully’ synchronised. !
+ Direct audio modulation, for post-detector sound checking. I e
1 . SPECIFICATION :
THE T.I GEN_ERATOR CHECKs Covers complete TV. Band 40-70 mc/s, directly calibrated,
® Line and frame linearity. Additional scale indicates each sound and vision channel.
@ Picture height, width and aspect ratio. Attractive two-colour finish. Robust construction. Three-
® Weak, excessive, or faulty sync pulses.. fevél output attenuator. Guaranteed |2 months. Fulty
@ Brilliance, contrast and focusing. portable. Weight 10 Ibs. Dimensions 12 x 9 x 5 in. Employs
@ Picture shape distortion. : 6 valves. For A.C. operation 200-250 v. Complete with
@ Video, audio and pulse response. operating instructions and guarantee.
@ Bandwidth and circuit alignment. - = 2 i -
@ .Receiver smoothing fauits, | PR'CE £ 20 CA;::SGE
ORDER TO-DAY, DIRECT FROM: CASH WITH ORDER. IMMEDIATE DELIVERY.

CHANNEL ELECTRONIC INDUSTRIES, BURNHAM ON-SEA.
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EUROVISION—A CRITICISM

HE linkage. of several countries by what has
come to be known as Eurovision is one
of the greatest technical achievements

since the inception of television. The technical
problems which had to be anticipated and over-
come, apart from the known difficulties, were

“enormous. Every viewer has now had an oppor-

tunity of examining the results of many months
of diligent work on the part of the BBE engineers
and their foreign collaborators. It marks a new
era in television, and it may pave the way
eventually for world-wide standardisation of
television transmission systems. . The problem
was made unnecessarily complicated by the fact
that most of the continental systems which took
part in the experiment transmit vision on.625
Jines, whereas our system is 405 lincs. The
problem was solved by photographing the
pictures to be transmitted from the end of a
receiving tube. Whilst that.is a solution it is not
the best solution. It is indeed tele-cirie. Great
praise is due to the British television engineers
for their part, and we have no criticisms to make
of their work.

From the point of view of the material selected
for this broadcast, we have some critical
comments to make. We do not think it should
have been made the occasion for a broadcast by
the Pope, thus glvmg‘ undue prominence and
publicity to a particular religion. It must not be
construed from thiS\that we are expressing any
disfavour of Roman Catholicism.

Our criticism would have been made. irrespec-
tive of the denominational chief selected for such
a broadcast. The public does not like religion

-mixed with what was intended to be entertain-

ment, a fact of which the BBC is well aware
from the criticisms of those mournful Sunday
programmes for which Reith was responsible. 1t

was a snub to the dozens of other religions also

having world-wide adherents.  Religion and
politics do not mix with science. We hope those
responsible will heed these remarks. “The
programmes, whilst we cannot expect them to
please everybody, should endeavour to please
the greatest number. A large number were

: oﬁ'endc_:d by this particular part of the broadcast,

Televiews

a point which they could have anticipated and
avonded

TV IN THE CHANNEL ISLANDS .
ALTHOUGH the BBC decided five years ago
that Jersey, Guernsey, Alderney and Sark
were beyond the range of even fringe area TV
reception it has recently been demonstrated that
it is possible. A relay company who serve about
3,000,000 listeners and viewers throughout the
world by wired network direct into their homes
has solved the problem, one of great magnitude,
for the very-high- frequencies used by tefevision
are a straight line emission and do not follow
the curvature of the earth’s surface and normaily
cannot be received except under freak condmons
by any set or station which is out of ** sight " of
the transmitter. The islands, therefore, by virtue
of their distance from English transmitting
stations and the curvature of the earth were well
beyond the fringe area. Seventy miles is con-
sidered the average distance over which television
can be received. The company concerncd made
use of tropospheric propagation, a condition
which reﬂects the V.H.F. waves, and these were
“caught ” when they came to earth at a spot
considerably beyond seventy miles. It is upon
this fact that the new Channel Islands stations
have been able to operate. The BBC admits the
success of this effort on the part of private
enterprise and they have buill a pilot unit in

-Guernsey to pick up transmissions from Wenvoe

and later from the transmitter which is to be
erected at North Hessary Tor in Devon. The
company will monitor these transmissions from
Jersey for the BBC. Fuller details of .the installa-
tion will be found on page 117. Other develop-
ments will follow.

CAREERS IN RADIO

HE Radio Industry Council has recently
issued an illustrated booklet entitled :

*“ Careers in Radio and Electronics,” copies are
being circulated by the Ministry of Labour to
public schools and grammar and tcchnical

.schools. It is available from the Secretary of the

RI.C, at 59,. Russell Square, London Ww.C.1.

~F.J.C.-
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HE difficulty of using a Tetrode tube has been
surmounted by rectifying ditect fron? thé

300 volt tap of the auto-transformer with a

small pencil rectifier and supplying the _resulting
350 volts through a smoothing circuit- to the- -first
anode. The smoothing resistor (R32) may seem
unduly high, but it should be remembered that the
current consumed by the first anode is so extremely

_low as to be insignificant. The condensers C33 and
C34 are good quality condensers placed across the
fnains input to the earth terminal (insulated from
chassis) to filter out mains-borne interference. The
carth connection is not essential, but it improves the
general screening of the equipment. Direct connection
of the earth terminal is, of course, precluded by the
.mains connection to the chassis, but R.F. coupling is
effected by C35 which, like the filter condensers
above, should possess reliable insulation. Two fuses
in the mains supply input and one in the rectifier
circuit protect the equipment—the Ilatter fuse is
especially valuable in protecting the rectifier and
transformer if there is any trouble with the electro-
Iytic condensers. This is always a distinct possibility
when condensers have been in stock for some time
.and require * reforming.” In this connection it is
probably good practice to break in a new electrolytic
on a low voltage source, such as a small H.T. battery,
_before putting the ‘normal working voltage across it.

. Decoupling of the sound and vision strips i
effected by R9 and C4, which keeps the voltages
down below the maximum ratings of the valves
concerned. The sound output stage is the exception
and has a separate decoupling arrangement R50
and' C36 1o avoid, as far as possible, voltage fluctua-
tions of the H.T. supply caused by any overload in
the sound output valve. Focus is effected by a
permanent magnet rather than by the focus coil
(which is supplied’ with the line transformer set)
because of the unavoidable loss of H.T. volts which
would occur by using the coil, and also there is some
difficulty in obtaining comparable focus stability

\

MAGNET

- Construction, .

REGEIVER

CONSTRUCTIONAL DETAILS OF AN
ECONOMICAL RECEIVER  UTILISING
SURPLUS COMMERCIAL  RECEIVER
© COMPONENTS
By J. Cook
(Concluded from page 58, Fuly issue) ~

.due to the Fand R heat changes which occur in the

coil. -Nevertheless, if it is decided to use the focus

_coil, compensation can be applied to counter focus

drift. Since the coil is not specially designed,
probably the simplest method of doing this would be
to use a séries thermistor resistance with an ordinary
resistance in parallel with the thermistor. The value
of ‘this resistance is carefully chosen to.compensate

_exactly for the increase in resjstance of the coil over

the  temperature required.

v

:

- Although-it js not-thé intention of this ‘article
to give precise stage-by-stage details for construction,
it may, nevertheless, be helpful to make some general
remarks on recommended layout and construction.
Once beyond the R.F. and video side of the receiver,
the length of wiring and layout become much less
critical and the requirements are similar to those
applying in audio amplifier design. But it is wise

pot to take undue liberties, and the line oscillator

and output components should be kept to one side
of the chassis with the frame components on the
opposite side. The line transformer, being in a

heavy screening box, is mounted near the edge to -

relicve stress on the chassis. The sync separator
could be in the middle of the chassis together with
video output and vision limiter valve and’ com-
ponents, the latter being mounted beneath the chassis.
Three eight-way tag boards are located near each
valve socket and carry the principal components
as illustrated at Fig. 3. As there is only one valve
on the liné timebase side, the sound output stage with
associated volume/on/off control is arranged on ‘this
side. Cables connect this chassis to the power pack
and, in particular, care should be taken to ensure
that the 6.3 volt heater supply cables are of sufficiently
heavy gauge to carry the 4f amps. without any
significant drop.

The 10in. by 14in. aluminium chassis, which is the
Jargest recommended in this material in the interests
of rigidity, has a quarter hoop cradle affixed to a
3in. outrigger extension. The front of the 12in.
picture tube rests in this cradle and a thin brass band
from in. to lin. wide clamps the tube down by
the rubber mask which cushions the tube against
shock. 1If a 9in. tube is used, the outrigger extension
is unnecessary and the cradle is mounted on the
edges of the chassis. In both cases the rear mounting

! e ¥

E:

\
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bracket is an aluminium plate parallel with the edge ) cent;\ing ’conlrols' The characteristics of the

of the chassis. The tube neck, which passes through
it, vests on one of the special 35 mm. grommets made
for the purpose; this grommet should bear up
against the rear. 0f the deflector coils and is thus
_1n(c1poscd between coils and magnet. This’ gap
should be about 1in. for optimum results with the
tube used ; a smaller distance may. produce inter-
reaction betwecn the two components whilst a greater
distance will produce a slightly more cven focus,
but with a larger spot. It is profitable to experimeat,
“because the position for best results is critical. The
deflector coils are slipped® on the tube with the
lettering facing the tube, ie., with the leticring

-

~Fa,

Vusnon/sound strips and power pack. Front left :

upsndc down when viewed from the rear. - F2 and E
{ ¢ ‘are joitied and should” be at abolt two o'clock.
" - [solderiig particular care’ is advised with the .line
_<'transférmer, and any- connections which will -have
~h|gh voltages- prescnt should have nicely rounded
"Blobs' ‘of solder- withoyt any roughness in order to
+-avoid ‘corona-troubles.” Condenser and resistor types
.f-arc"'nét specified, so something should be said
about them. Whilst war surplus resistors arc generally
> quite usable, if in good condition, it can only be said
*7, ..thatiwar. surplus condensers of_ the ,paper variety are
t' .most .illsadvised things to usc, especnally in the
1 .7 Jalls lmportant tlmebase circuits, In .the writer’ s
J . +eéxperience more ofter than. not -these condensers
5 -qualify better as resistors ! Paper condensers of the
L .ex-manufacturer. category generally seem to be all
4' > right, and oil filled, mica and ceramic of all types can

» -

.

matter to trace faulty components in a newly built
sct which may well have wiring faults'in addition.
{ '~ _ Operation .
' The contrast and brilliance controls should be
- advanced until some sort of modulation pattern -is
~'seen ‘on the screen ‘when it should be easily locked
with the appropriate hold controls and, after focusing
¢ the tines, -the height .and width controls can be

v

Sound receiver with main

vIn

. -usually be‘relied upon. In any case, trouble taken
s = intesting all parts before assembly will be well repaid.
L : . With the complexity of a TV circuit it is no. easy’

~-adjusted-to fill the screcn in conjunction with picture -

multivibrator frame ‘timebase may causc alarm and
despondency to those unfamiliar with -it. Without

the prescnce of a sync. pulse, due to nro signal being

received or extreme lack of gain (contrast), the raster,
if such it can be called, comprises a series of
haphazardly spaced lines building-up to a closcly
spaced section in the middle of the picture which
shows up as a bright band. " This all sorts-itsell out
as soon as thc sync. pulses are present, except for
the adjustment of linearity, which may stretch' the
top of the picture out considerably. ‘In: the .first
instance Lin. | should be adjusted. It will be found
that this mainly influences the central portion of the

. picture and is .adjusted for the
cven spacing of the lines. Lastly
Lin. 2 is adjusted .and this will
correct. any deformity at , the top
of the picture. .There is only on2
linearity control in' the line circuit
and it will be found that adjust-
ment  of this will hLave’
influence. on ’the synchronisation
of 'the line os¢illator, and " the
. picture which ‘will probably
. longer hold “fowards the extremes
of adjustment. and the, setting up
is thereby a little more complicated.
The coarse. line hold may seem a
little sensitive (o/adjustf,but -in

of holding its adjustment indefinitc-
ly once set .to -th¢ mid-position.
The frame hold. is very definite

of its range, but somc -occasional
readjustment will pay ‘dividends in

that it limits just before peak white level), to obtain
" the, best gradation of whites throuigh greys to blacks,
as observed on the test card, should complete the
adJustment

If an ionttrap tube such as the MW31/16 is used, .

the appropriate magnct must, -of . course, be fitted.

" some '

no |

actual fact it is ;nOormally capable

and should hold throughout most |

T, moothmg components.  Front right :  Power pack, Rear: Pye improved interlace. (A final'adjust-
‘_[' N vision' strip. ment of - thc contrast, brilliance
o 5. and vision limiter (adjusted so *

“Instructions on the adjustment of, ion-traps have.

already appcared in thls magazmc so thcy are not
lepeated here. '~ ' :

Modnﬁcat:ons

+ Since the publication of the first part of this article:

Messrs. Lasky have disposed of the specificd frame
“transfor mer. . They -have, however, stocks. of :an
alternative typc which” we  have tcs(cd and ! find
suitable ‘with slight modification to three of the
components which form part of the linearity arrange-
_ments.  These new values are :
JuF and C26 014F. These two condensers should
be of the 250 v.w. type. A further.change is required
.in R40 in the case of the original transformer. - In
the list of parts in the Junc issue this was given as

470k but this has been found- riather high and a

~reduction- to 270k is recommended .-

NEWNES SHORT-WAVE MANUAL
6/-, or 6/5 by post from”

GEORGE NEWNES, LTD.

-House, ‘Southampton Strect

oo Tower
London, W.C.2,

R40 100k02, C27°
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Making an Aerial o) M D) EX recriver

for the

SOME DETAILS FOR THE HOME CONSTRUCTION ﬁ"

OF INEXPENSIVE AERIALS
k

INCE the publication of the blue print of our
£16 television receiver we have had many
requests for details of the construction of an

inexpensive aerial to accompany it.

Before dealing:with the constructiond! work it
would be useful for the newcomer to be given some
idea of the type of aerial required. It is not possible
for us to specify exactly what type of aerial is suitable
for any particular locatity ; local conditions affect
the signal and it is quite possible to get poor results
at points well within'the service area of the transmitter.
Our advice then, must be of a general pature ; the
best guide is to be governed by the type in general
use in the locality.

In order to simplify construction we have com-
piléd details for three types of aerial—a dipole, double-
vee and a yagi.

The dipole is for use within the service area up to a
radius of about 20 milcs in the case of the high-
powered transmitters ;  this distance will vary
according to the actual local conditions in the imme-
diate vicinity, but if the agrial should prove too weak
then it can be easily converted into a double-vee type.

The double-vee aerial is for use in localities up to
about 45 miles from the transmitter. Normally, it
should be mounted at as great a height as is practical,
though under favourable conditions it can be fitted
in the loft. It is about equivalent to an *“ H * aerial,
but is more convenient, mechanicaily.

The yagi is composed of two directors with dipcle
and reflector and can be used up to 80 miles from the
transmitter. It must be understood that reception
cannot be guaranteed at-any distance ; a lot depends
upon local conditions.
that a straight Teceiver has not the * pulling ** power
of a superhet and a further pre-amplifier may be
necessary.

Shelt  F
© brackets |

Fig. 1 (left).—Suggested mounting for the dipole. Fig.
2 (right).—A method of wall-fixing.

1t should be remembered.

The Dipole .

The key point of a television.dipole is the insulator ;
the commercial type used by manufacturers is rather
difficult to construct without the aid of a lathe.
The insulator is rather important because it not only
performs the mechanical function of holding the aerial
to the mast or cross-boom, and the electrical function
of shielding the connections from the weather, but it
also has a material effect on the characteristics of the
dipole itself. .

The centre impedance of a dipole cut to half a

wavelength and in free space is about 70 to 80 ohms. .

However the aerial must be supported and the intro-
duction of the support alters the characteristics of the
aerial. It is possible to counteract the alteration by
“ tuning > the dipole which, in practice, amounts to
shortening it by five per cent. When this is done the
aerial will be tuned to the desired frequency and the
centre impedance will be back to between 70 and
80 ohms when the insulator is fitted. -

1t will be seen, therefore, that the insulator must be
kept as small as possible and although the method of
mounting the dipole given in’this article means that
the *“ insulator ”is longer than that used commercially,
there will be no deleterious effect if the measurements
given in the table are adhered to.

The main purpose of the insulator is to provide a
fixture for the rods and to preserve the terminations
from the weather. When copper wire (such as is used
in coaxial cable) is connected to the rods the action
of the damp atmosphere on the dissimilar metals is to
cause corrosion ; this would result in creating a high
resistance joint-between the two and, in the secondary
stage, cause the copper wire to corrode and eventually
to fracture. °

Where the aerial is mounted in a dry position,
such as a loft, then the simple termination shown in
Fig. 1 can be used. 1t consists of a *“ T ” shaped piece
of batten 2in. by %in. to which the rods are bolted,
each rod having two bolts. . The bolts can go right
through the rods and the wood. The coaxial cable is
brought along the main member of the *“ T > and is
cleated to it, and the inner conductor is connected
to the upper rod under the supporting bolt, while the
outer braiding of the coaxial cable is connected to
the bottom rod.

The lengths of the rod are given in Table I for the

different channels. Where horizontal polarisation is
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used the rod must be mounted horizontally and turned
s0 as to receive the best signal. With vertical polarisa-
tion the rod must be kept in the vertical direction.
Note that if the rod is mounted in the attic or
loft it may be beneficial to erect it at-an angle to
the planc of -reception, and it is often worthwhile
tilting it in order to pick up the best signal, A
further point to note is that pick-up conditions are
liable to vary within the roof-space and if satisfactory
results are not obtained then a search should be made

. for a better position—an alteration of only a few fect

often madkes an appreciable difference in the strength
of the received signal.

The aerial should be kept clear of electrical wiring
circuits in order to keep mains-borne interference
at a minimum, . .

A simple dipole as described can be used out of
doors. All that is necessary is to plug the ends of the
rods with wooden plugs and to fit some sort of cover
over the central connections. A small wooden box

can be built where the cross member of the “T"

joins the main meniber, or an electric junction box
of the round plastic type can be employed.

In order to prevent corrosion due to moisture,
Chattertons compound can be applied to cover
the terminals and the end of the coaxial cable.

TA@LE 1
Dipole Lengths
Channel “Length
t 10ft. 10in.
2 . 9ft. 4in.
3 8ft. 6in,
4 7ft. 9in,
5 7ft. 3in

The diameter of the rods used is governed partly
by the insulator. By using the method described in
the foregoing paragraphs the diamecter- should be
Rod which is smalier than this is inclined to
whip and thereby cause picture flutter.

1t is not strictly necessary to usc 2in. diameter
rod ; in the attic }in. diamcter can be employed,
while for an outside aerial up to lin. is practicable.

Duralumin or similar tubing is the best kind as it
is light in weight yet mechanically strong and has
good electrical characteristics. If difficulty is experi-
enced in obtaining it locally, then it can be got from
H. Rollet and Co., 6, Chetham Place, London,
S.W.1, or from Fringevision, Ltd., Angel Yard

~—To Transmitter ~—To Transmitter

7

Director

Y
8
Ti/ninlg( l A=8
rod

Fig. 3 (lcft).—Double-vee circuit. Fig. 4 (right).—A
reactance tuner for double-vec acrial. i

Works, Marlborough, Wilts, who both are advertisers

in PrACTICAL TELEVISION.
Fringevision, Ltd., will

chimney lashings if required.
1t is an easy malter to mount the dipole on a wall

supply insulators and

Fig. §.-—Mount-
ing of the double-
vee acrial shown

in Fig. 3,

or chimney. Simply extend the main member of the
* T ” piece so that it is between 18-24 in. long and
then. by the use of shelf brackets, it can be fitted
directly at right-angles to the brickwork (Fig. 2).
The coaxial cablc is run along the main member of
the “T” and down the wall. .
The acrial should be crected as high as is feasible
and carc should be taken to keep it clear of metal
guttering and down pipes. :

- The Double-vee Aerial

This aerial has quite a good pick-up having a
gain of more than 3 db over a normal dipole. 1t is
light yet mechanically strong and requires no spzcial
matching devices.

The **circuit ™ of the acrial is given in Fig. 3
and clement lengths in Table J1. It consists of a
dipole which is bent into the form of a *“ V * lying on
its side and a director also formed like a “ V.”*

-The director is not connected-to the dipole in any

way. ltis pointed at the station being received while
the dipole points away from the station. This is the
reverse to the conditions of an “ H ” aerial which
should have the dipole pointed rowards the transmitter.

It is possible to mount the aerial in the roof but

"it is preferable to mount it outside, well clear of

walls, etc. If it is mounted in the attic some trouble
from mismatch may be experienced ; it can usually
be tuned out by the following method : connect a
length of stifi’ wire (or an additional rod) to a sliding
connection on the lower member of the director. A
metal clothes-peg can be used for the slide. The wire
should equal the length of this section : it should
hang vertically and be slid along the -director rod
until the best picture is obtained on the screen. It
can be finally bolted in that position.

This method of tuning out mismatch due to nearby
objects. is much simpler than the cut-and-try method
with quarter-wave stubs.

Mounting

A method similar to that cmployed with the
dipole can be used for mounting the rods. Two pieces
of batten 12in. long arc formed into an *“ X " ; they
should be jointed in the centre so that the back and
front faces are flush. The rods are bolted on to the
“X," two bolts being used for each rod, and thz
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dipole rods should be separated at the centre by
1in. The director rods should be continuous, though
bent at an angle of 90 deg., but if separate rods are
used then they should be electrically bonded together.

5]
6
. [
Streiner
Corner
piece
Section U'Bort
of mast- :
m'“. = ~~8racket
: Strainer
-, 5
- Strainer
i<—" wire
Bracket 7 =~ Corner
" Chimney Pots (EEE

Fig. 6.—Details of chimney-lashing.

The arrangement can be mounted in the" attic
as it is and the bottom rods stood on the floor. The
aerial should be aligned approximately on the
transmitter ; there is very little difference in signal
strength received over an arch of plus or minus
20 deg. .

Where the transmitter is horizontally polarised
then the aerial will, of course, have to be mounted
horizontally.

External Fixture ]
If the aerial is to be fitted externally then the ends
of ‘the dipole with their connections to the cable
must be boxed in and a method similar to that
explained for the normal dipole can be used.

For mast fitting the waoden ** X ” portion can be
bolted to a metal or wooden mast. In the case of a
metal mast the coaxial cable should ]
be bound to the mast with-adhesive
tape. A generous supply of tape
should be used at intervals down
the mast.

It is not recommended that the
cable be: brought down inside the
hollow metal mast. If the mast
is of any length the cable will
vibrate against the inside .and
cause a noise which can be_ a
real nuisance at night.

B)
]

i

Iy

v

Fixing to the Chimncy |

The home construction of
chimney mouhtings ‘is dependent
on the facilities - and. material 18
available and many constructors —=

will prefer to buy thése. For @ ©
" those who wish to construct their o
own the details in tht following
paragraphs are given.

Two sections of wrought iron or mild steel lin.
wide and }in. thick are required to be shaped into a
“Y.” The angle between the upper arms of the
“Y ” should be 90 deg. An inch of the end of each
short arm should be turned over to form an angle of
90 deg. and should be'drilled to take a strainer bolt.
1t is preferable to use the “ U ” ended strainers with a
diameter of about #in.

Six corner pieces will be required to prevent the
straining wire from cutting into the chimney and
they can be made from sheet iron of about 14 gauge.

Two “ U * bolts are réquired made of about Zin.
diameter mild steel whose overall diameter is the
same as the external diameter of the mast.

Two holes should be drilled in the long arm of the
“Y” to take the *“ U™ bolt.

TABLE 11
. Double-v ce
Channel Director Dipole
1 5ft. 4in. 5ft. 10in.
2 4ft. 9in. 5ft. 3in.
3 A4ft. 4in. 4ft. 9in.
4 4ft. Oin. 4ft. 4in.
5 3ft. 8in. 3ft. 11in.

Note that the above are the lengths of the
individual elements. For example, Channel 1
has a director consisting of two arms, each of
which is 5ft. 4in. in length and a dipole,
cach arm of which is 5ft. 10in.:

- i =

‘Straining wire of ‘about- 7/14 -strands will be
required.

Fig. 6 shows the various items and gives a .plan
view of the fixing. .

For a short mast up to 6ft. the mast can be made
of duralumin tubing lin. in diameter. For a mast up
to 16ft. in length the tubing should be 2in. J}t is
possible to use iron or steel tubing but is not recom-
mended because of the increased weight. ’

Suitable tubing can be obtained from the adver-
tisers mentioned previously. ; )

When mounting the aerial externally it i5 not
necessary to get it strictly in line with the:trans-
mitter. There will be no noticeable fall off in gain
over an arc of plus or minus 20 deg. It is better to

Ui{_‘;ctor Direzctor Dipole  Reffector
\

TN M
\ 1 .
f
N_/nsulated
spacers
~.
% Lt

Receiver

Fig. 7 (left).—Folded dipole aerials. Fig. 8 (centre).—Folded dipole with
: directors. * 'Fig. ‘9 (right).<—A' triple-folded dipole. - 3

N W
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try the aerial for a week or so before deciding its
final orientation so that it can be rotated away from
any source of interference. o

Yagi Array

The yagi array described here has two directors,
a dipole and a reflector. It does not give the highest
gain possible with such a combination but makes a

One of the difficulties associated with high gain
arrays is in matching the aerial to standard 80
cable. The addition of the other elements causes the
centre impedance of the .dipole to fall to about 82
with the close spacing recommended and some form
of matching device is essential. There are various
forms of matching methods such as the Delta,
“T?” match, transformer and the use of folded
dipoles ; we have chosen the

TABLE 111
Yagi
Channe!  Director 1 Director 2 Dipole
1 10ft. Qin. 10ft. Sin. 10ft. 10in.
2 8ft. 8in. 9ft. Oin. 9ft. 4in.
3 7ft. 11in. 8ft. 2in. 8ft. 6in.
4 7ft. 2%in. 7ft. Siin. 7ft. 9in.
5 oft. 9in. 6ft. 113in. 7ft. 3in.

given below.

The spacing between directors and reflectors for

latter as being the simplest and

offering no difficulties in cut-
‘ and-try methods.

Reflector

$ The centre impedance of a
11t 2in, dipole increases by folding the
ft. 8in. dipole. Fig. 7a shows a double-
8ft. 10in. folded dipole. The centre" im-
8ft. O'l']- pedance is the square of the
7M. Siin, number of elements used, so that

each channel is | (he dipole in Fig. 7a has an

impedance of four times the

Channel Directors Reflector di : :
: . pole without the fold. In Fig.
; ﬂ:t l%’:}'“' - 3?' Oin. 7b we have a triple-folded dipole
3 l[- 9!“ 2fl. 10in. and the centre impedance is
1 ]2 7:: %f: ggn. therefore 32=9 times.
5 1f¢. Sin. 2ﬂ: lI}rl]n We have seen that the centre

impedance of our yagi array is

near approach to the problem. The highest gain
obtainable with two directors and a reflector is when
" all elements are spaced at 0.2 wavelength. In this
array we are using a spacing of 0.1 wavelength for the
directors and 0.15 wavelength for the reflector, which
gives a gain of about 1db less than that with 0.2
spacing, but the array is much lighter and more
compact.

9 Reflector
Director Director Dipole
\
! Shelf
Brocket Bracket brackets
racke
Boors -
iy . p [\: 1 |
T, -
G »,‘\ . H J i |
N \ /
Wooo Wood
Mast
i
A
-
Wooo
(or metal) Cover or

BRSE L e Junetion Box

Sectional view of centre of Djpole

Fig.' 10.—““ Yagi *’ array and details of gap in dipole.

in the region of 8%, therefore
if the dipole is triple folded the impedance will
become 8x9=7202, which is a good match to
802 cable.

A further advantage gained is that folding the
dipole widens the bandwidth. When directors are
used to increase the gain not only is there an increase
in the signal picked up by the aerial, but the array
becomes more directive (the signal rapidly falls off
as the angle between the direction in which the aerial
is facing and the direction of the transmitter is
increased), but the bandwidth of the aerial is
reduced.

Fig. 8 shows the ‘ circuit ”* of the yagi and Table
II{ gives lengths of elements. It will be noted that

neither- the directors nor the reflectors are connected
They are

13

to the aerial electrically. parasitic ”’
elements, and it is un-
necessary to make
direct connection.

The folds in the
dipole should have a
centre-to-centre
measurement of = 2in.
Direct metallic con-
nection is made at
each end and bonding
bars can be used for
this purpose. 1t is as
well to insert strength-
ening insulators half-
way between the end
and centre of the
dipole (top and bottom
half) to strengthen it -
and to maintain correct
spacing. Paxolin blocks
or Tufnol rod suitably
shaped can be used, or even well-painted hardwood.

The dipole can be mounted at right angles to, or
in ling with, the other elements but care must be taken
to ensure that the metal boom (if used) does not
short-circuit the dipole elements.

Fig. 11.—Vlethod of guy in
a heavy mast type aerial.
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The method shown for the ordinary dipole can be
used to fix and house the centre dipole rod, but
account must be taken of the extra weight of the
dipole. .

The cross-boom should be of hardwood or
aluminium alloy, and for strength coupled with light-
ness a material of lin. diameter would be suitable.

Specially made reflector and director rod holders
can be employed or the rods can be bolted to strips
of 2in. batten, which is, in turn, bolted to the cross-
boom and kept in position by shelf brackets.

Fig. 10 shows the scheme. : ’

The mast, if fitted on the chimney, should not
exceed 18ft. in length, and in windy localities guy
wires should be used. The guys can be either three
or four in number set at 60 deg. or 45 deg. angles
respectively (Fig. 11). P .

It is important that the guy wires have no direct
relationship in length to the aerial rods, and
insulators must be inserted to break up the wires
into elements which are neither one quarter nor one
half of a wavelength. If one third wavelength sections
are used then there should be no trouble.

Aveiding Humming

Yagi arrays (and even the simpler types of aerial)
are inclined to vibrate when the wind is in a certain
direction. The humming is communicated through
the mast to the chimney and can thus be mechanically
amplified and sound throughout the house.

To mitigate this nuisance the rods should be filled -

with dry sand or fine granulated cork and the ends
thoroughly corked and sealed. If the mast is first
wrapped with a layer of sheet lead or thick rubber,
which, in turn, is surrounded by a hardwood block
before being bolted to the miast, no trouble from this
source should be- experienced.

Extreme Ranges ’

Where signal conditions are difficult the yagi
array should be used, and it should be erected as high
as possible. If the distance from the dipole to the
receiver is likely to exceed 60ft., then the use of
low-loss fringe-type coaxial cable should be
considered. ; .

Under such conditions the use of a mast-head type
of pre-amplifier is often worthwhile. 0

BBC TELEVISION CENTRE (WHITE CITY) -

THE first concept of the proposal involved . the
planning of just over half the 13-acre site for
the needs of the television service, the remainder of
the site being left unplanned in any detail until the
BBC was in a position to judge how it should be
developed to meet the demands of the service in the
light of later experience.

The architectural conception of the half-site
scheme had, however, .10 take into account the
development of the site as a whole. The curvilinear
* tail-piece ”’ seen in the plans illustrating the scheme
provided that measure of flexibility necessary for the
planning of the second half of the sitc when require-
ments had been decided.

It is now envisaged that the * tail-piece” shall
provide, in addition to further studios, a large
garage, a block of rehearsal-rooms, and possibly a
roof * heliport.”

Scenery Block

This. building, which covers approximately one
acre, is the first part of the project to be completed.
1t has been designed to take its place as a unit in the
general architectural coneeption. Extensive work-
shops are provided for carpenters, property-makers,
scenic-artists and others engaged in the making of
scenery for studio productions. There is also a high
(26ft.)” setting-space where scenery is assembled
together with large areas in which scenery and
properties, suitable for re-use, can be stored.

The scenery block building contains in addition
200 offices for the use of administrative staff, pro-
ducers, designers, etc., also, temporarily, a canteen
for use of occupants of the block until such time as
the main block is built.

Main Block

This block will consist of a multi-storey “ring”
providing accommodation for dressing-rooms, ward-
robe-service, engineering and offices, around a garden
of 150ft. diameter. Radiating from the ** ring ” will
be television production studios and thcir ancillaries,

together with two “ presentation ” studios (where
announcements, captions, etc., are inserted), telecine
and telerecording areas and a central control-room.

The outer periphery of the studios will be enclosed
by a continuous runway, along which units of scenery,
properties, etc., can be conveyed from the scenery
black direct to the studios, these services being
thereby segregated from areas allocated to artists,
etc. .

Canteen Block -

Work has just commenced on this block. Initially,
it will be divided and used for rehearsal purposes,
but when the main block is occupied this block will be
equipped as a canteen to serve 750 diners at a sitting.
1t will later be connected with the main block by a
tunnel and by a bridge across the road outside the
scenery runway.

Works Block

“The works block will house the workshops for the.

maintenance and repair of technical equipment and
an experimental laboratory where lighting and optical
effects can be tried out. It will also provide
accommodation for staff engaged on building
maintenance.

Road Traffic

The centre wiil have its main entrances on Wood
Lane and a secondary entrance on Frithville Gardens
—which leads to the BBC Television Studios in
Lime Grove. Parking space will be provided within
the curtilage of the site for ali cars using the centre.

WIRELESS COILS, CHOKES & TRANSFORMERS
8th Edition
6/- or 6/4 by Post from B
. GEORGE NEWNES, LTD.,
Tower House, Southampton Street, Strand, London,W.C.2
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T has become general practice to opcrate television
receivers from an auto-transformer. which also
carries a heater winding or windings for the

valves and tube after the fashion shown in Fig. 1.
This system has much to recommend it, for not only
does the auto connection do away with the necessity

for an expensive transformer having a .separatc -

primary and double (centre-tapped) secondary for the
receiver H.T. supply, but the valve heaters can still
be convenicntly wired in the usual A.C. parallel
arrangement. Further, a scparate heater winding for
the tube itself is readily provided.

The rectifier can, of course, be cither metal or valve,
the former being in general more common. If a
valve is used, a further heater winding is necessary,
but this is no serious drawback in the gencral simpli-
city and cheapness, to say nothing of physical size,
of the system. It has only one disadvantage, if it may
be called that, and that is in the design of a D.C. or
A.C.-D.C. receiver, where obviously any. sort of
transformer is ruled out. The set must then be-built
to run directly from the mains without step-up, and
the valve heaters must be run in series. The.loss of
any actual voltage step-up is of small conscquence in
modern techniques where booster diode circuits,
R.F.- or fly-back E.H.T. and other special valve
systems can be brought into play ; in fact, even with
the auto-transformer circuits just mentioned, the
step-up seldom exceeds some 250 volts A.C. Tt is

" in the necessity for series heater connections that

some thought and care is necessary, and this will be
the subject of the present discussion.

_The Series Circuit
In any series circuit (assuming resistive components)-

the voltages are additive, but the current is the same
throughout each element. Consequently, for the
series valve circuit, alt the valves must- normally take
the same hecater current. 1f, for example, a 0.3 amp.
heater line is decided on all the valves used in the set
must take (or be made to take) 0.3 amp. - The voltage
ratings of the wvalves is not particularly important
provided that the total voltage required by them does
not exceed the voltage supply available. Let us look
at"this by means of a simple example. :

Suppose a receiver is to use six EF91's if the vision
and sound strips, a UB41 limiter and dctector, an
ECC81 as line and frame oscillator. a PL33 and PL38
as frame and line amplifiers, a PY80 as booster, an
EL42 as sound output, and a MW31/74 tube. Fig. 2

TELEV/ISION-

19.—HEATER WIRING IN A.C-D.C. RECEIVERS

shows these valves wired in a series system, with their
respective voltage and current ratings marked off
beside each of them. It will be noted at once that,-
though all current ratings arc not .thc same, the bulk
of the valves require 0.3 amp., and that the others are
rated /ower than this value. We are not concerned
at the moment with the order of the valves, although
this is quite important; as we shall see latcr on.

Adding up the voltages of the valves we find this
to be 143.7 volts ; therefore, assuming a mains voltage
of 220 volts, a total of (220—143.7)=176.3 volts must
be lost in the resistance R,  The value of this dropper
is now easily found to be 254.3 ohms, say, 250 ohms,
and it must consequently dissipate 22.5 watts, which is
quitc a lot of heat. Now, two of the valves are rated

Rectifier

Receiver

T
Al
é Tube Heater -

- 1
AC,
Mains
Valve Heaters
o—

Fig. 1.—The familiar auto-transformer system of H.T. and
heater supplies used on modern A.C. receivers.

lower than 0.3 amp. heater current ; the EL42 takes
0.2 amp. and the UB4! takes 0.1 amp. In order that
these valves will work without damage, the excess
currents of 0.1 amp. and 0.2 amp. respectively. must
be bypassed in suitable parallel resistances shown in
the diagram as Rl and R2, The calculation of such
resistance values is quite simple ; for the EL42 the
voltage across Rl (and the heater) is 6.3 and the
current through R1 has to be 0.1 amp., making ils
value 63 ohms at a wattage rating of 0.63 watts ; and
for the UB41, a current of 0.2 amp. at 19 volts gives
95 ohms at a rating of 3.8 watts for R2. In practice,
a | watt 68 ohms resistance would be used for the
EL42 shunt, with a 91 ohms 4-watt type for the UB41
shunt, .

1t is very important when makKing up a serics valve
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line in this way to check from the valve manufacturer’s
Jists alf heater ratings and ensure that no ratings lower
than the main line current (0.3 amp. in the example
above) are left unbypassed by a proper shunt.
Failure to do this will result in the heater being
considerably overrun, and actual damage may well

result.  Shunt values are not usually critical, and the
3
VV‘ > Fig. 3.—The
= series-paralle(
SRR heater system used
on Baird receivers
utilising 0.15 amp.
valves.

”
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nearest preferred resistance value of adequate
wattage rating will serve.

It must be noted also that valves with heater
currents greater than 0.3 amp. cannot be used ina
circuit such as that above ; shunts cannot be used in
such a case, and if wired up a valve will be under-run,
which is often as bad as over-running. ‘ Further, as
the total valve voltage chain adds up to 143.7 volts,
the supply cannot be less than. this, the greater the
excess, the greater being the value of R to drop it.

Other Methods of Connection

We have seen that the wattage dissipation of R in
the example above is 22.5 watts. Now such a dissi-
pation means great heat, and in practical design such

a component would have to be of a generous size and
well spaced daway from other parts ; in addition, good
ventilation would be necessary. If a series circuit
can be made to do away with such a large resistance
as dropper, or if several resistances of much lower
rating can be used, the design of the set becomes
easier, and ventilation problems are eased.

This can be done if valves having high voltage and
low current heaters are used. Such valves come
under the 0.1 amp. ranges of the various manu-
facturers and some examples are the Mullard UF42
high slope R.F. pentode, with a 2]-volt heater, the
UB41 double diode with a 19-volt heater, the UL41
output pentode with a 45-volt heater, and the UL44

- liné output pentode also with a 45-volt heater. Jf

such valves are used in a series chain of the average
television receiver, the total voltage chain can be
made to come very close to that of the mains supply
figure, with the result that very little voltage has to be
lost in a dropping resistance such as R. In addition,
the low current of 0.1 amp. reduces the wattage
rating considerably, and problems of heat dissipation
are easily overcome.

Fig. 3 shows the heater system used in the Baird
P167 and similar models. This is a series-parallel
arrangement, with a common dropper tapped at
points to permit of various mains inpuits, and then
each valve chain has a separate dropper, of 10 watts
rating, these components being easily obtained and
quite small in physical size. Notice how the 12AT7
is made to carry the currents of both parallel lines of
the other valves, so making its rating of 0.3 amps.
correct.

The constructor intending to design his own A.C.-
D.C. receiver should bear these points of series
heater connections in mind, and select his valves
accordingly. o

Order of Wiring

In wiring valves in’a series line, the valve nearest
the dropper resistance has its heater at a fairly high
potential (perhaps some 200 volts) above chassis or
cathode, while the valve at the other extremc of the
chain is earthed.. Obviously, it is important to
ensure that the valve heater-cathode potential rating
will withstand such voltage differences, and a valve
with a rating of, say, 50 volts, will not be used at the
dropper end.

The order shown in Fig. 2 is a fairly typical one,
the line output valve, booster diode and other
“ insensitive  typcs being wired at the high voltage
end of the chain, while the R.F. pentodes of the
vision and sound strips, the tube and the detector

\
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30y 9V 63V IOV 6231 6731 63V 623V 6+3v 6°3v 6°3V o*3v 19v.
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rig. 2.~A typical 0.3 amp. rating series heater chain. Yot
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are kept towards the earthy cnd. The valve manu-
facturer’s lists should be studied in respect of the
maximum permissible heéater-cathode potential, and
the valves arranged accordingly. One other point,
however, is the matter of keeping valves such as
detectors, low-level R.F. amplifiers, etc., somewhere
near earth on their heaters as the possibility of hum
induction into the cathode or grid is eliminated. The
heater circuit of the A.C.-D.C. receiver described in
the May, 1952, issue and the Lynx (which uses a
“series heater line although a transformered H.T.
and tube heater supply is arranged), described in the
July, 1953, issue, where all the above points will be
.illustrated, should be studied.

It is'important that a valve in a series chain is never
unplugged when the set is switched on. Suppose,for
example, that one of the EF91's in the circuit of Fig. 2
is remodved when the supply.is on; all the valves
80 out, of course, but the heaters of those on the left
of the removed valve immediately rise to the level of
potential of the point X, perhaps 200 volts and
more. The danger of a breakdown in the heater-
cathode insulation of those of lower rating than this
is, therefore, evident. '

When a valve heater fails in such a chain, of course,
all the *valves are extinguished, and when such a
fault is suspected, it is absolutely essential to switch
off at once and then test each valve heater for
continuity out of the set. °

The Brimistor 5

The Brimistor, or thermistor element, is used in
series chains to prevent heavy surges when first
switching_the current on to cold valves. It is usually
wired in series with the main dropper R and is
usually shunted with a resistance (about 5 watts
rating) of some 250-300 ohms, to reduce the warming-
up period. The resistance of the thermistor is very
high to begin with, but falls as its temperature rises,
finally reaching a steady state of some 40 ohms,
This resistance must be allowed for in calculating the
total dropping resistance required in any particular
case.

There are several types of such thermistors, each
.designed for a particular current chain, 0.1 to 0.3
amp. and the proper type should be used.

Queries from réaders sometimes show that a
thermistor is often confused with a burned 1-watt
resistance. The physical resemblance is very close,
but the thermistor is unpainted and is normally black.
It runs very hot in practice, and when cold will give a
high ohmmeter reading. When such a component
is noted in a heater line it is almost certainly a
thermistor ; a l-watt resistance would not be a very
likely component in such a position.

JOIN THE PRACTICAL GROUP

Edited by F. ]. CAMM

PRACTICAL WIRELESS ..., ... I Vi
Every Month.

PRACTICAL MECHANICS 1/-
Every Month.
Devoted to Mechanics, Science and Invention.
PRACTICAL ENGINEERING . 6d.

Every Friday.
For Engineers, Mechanics, Designers and Works Managers.
PRACTICAL MOTORIST & MOTOR
CYCLIST 5
Every Month.

1-.

. of energy, and 1 have,

An Improved TV Aerial
By J. W. Hobley (G2VU)

HIS aerial marks a radical depaiture in design
and theory, and is the result of much experi-
menting to provide an aerial which is compact,

more efficient, and which can be made for a quarter
of the cost of a metal rod aerial. It weighs only
4% Ibs., does not moan or whistle, renders chimney
bands, wires, etc.. unnecessary and has a long life.
It is based on the ¢
theory that a straight -
half-wave dipole aerial
is fundamentally effi-
cient and correct, and
that aerials are merely
collectors or radiators

Y
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therefore, abandoned
the use of such terms as
“gain” in favour of
* pick-up.” Reflectors,
etc., are not required.

Thelarger, withincer-
tain limits, the metallic
surface presented to the
transmitter the greater
the ** pick-up.” In my
opinion what little in- ¢
creased “ pick-up ' is £
obtained byadding rods <
to a dipole is due mainly
to the additional metal
surface obtained
thereby.

By using wire netting
of suitable length and
mesh and rolling it into
cylindrical form, 1 have
found that by using two
such cylindets as a di-
pole, the ““ pick-up ™ is
increased by at least 50
per cent. as compared
with a rod acrial, and
that no advantage is
gained by using gauze,
perforated or expanded
metal. These results re- €
late to tests, etc., at 51
miles from Sutton Cold-
field.

As will be seen from
the drawing, the two -
cylinders are supported by a central wooden rod A,
the lower end of which is extended to fit into an iron
bracket B for attaching to the bottom of a chimnev
or under the eaves at which height, in the majority of
cases, the “ pick-up " equals that of a rod aerial
mounted on a chimney.

Each cylinder is fitted with ends C of treated wood
or the like and the inner ends are spaced and insulated
at E as in an ordinary dipole. The inner wire of the
co-axial cable D is soldered to the top section and the
braiding to the bottom section. Twin feeder can also
be used. Both vertical and horizontal forms are cover-
ed by patent applications. The latter type is not fitted
with a central wooden rod, the cylinders being self
supporting,
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FAULT SYMPTOMS

THE CAUSES OF COMMON FAULTS, AND METHODS OF

CORRECTION

By Gordon J. King, AM.IPRE

(Continued from page 16, July issue.)

N some Ferguson’s a Metrosil resistor
- functions as a rectifier on the line flyback
pulses taken from a tapping on the primary
of the line output transformer, and produces across
CI about 200 volts above the H.T. line potential.
If all voltages on the tube appear normal, and the
setting of the ion-trap magnet has been checked, the
fault may lie in the scanning circuits. It is frequent
practice to couple the frame deflecting coils to the
output valve by means of a resistor capacitor network
(see Fig. 55). Should Cl develop a short-circuit a
very heavy current would be permitted to flow through
the scanning coils, and since the coils used in this type
of circuit are of high impedance the resulting
magnetic field may be of sufficient magnitude to
deflect the electron beam right off the fluorescent
screen. To determine whether such a fault is
responsible for our blank screen we can momentarily
open-circuit the frame deflecting coils, when a single
horizontal line should appear across the screen.
Very rarely are the line deflecting coils coupled mn
this way. Invariably, a transformer is employed,
the insulation of which has not been known by the
writer to break down in such a way as to cause a
heavy_current to flow through the line coils.
Having arrived at this latter check with still no
sign of screen illumination we can assume with
reasonable safety that the tube has died in some way.

’
A Blank Screen (Mainly Projection Receivers)

In all types of projection receivers, &nd in certain
sets of the directly-viewed type, facilities are em-
bodied to cut off tube beam current should one of
the timebases cease to function. The symptom
of a blank screen on such a receiver might, there-
fore, be due to one of the faults we have already
considered, while, .on the other hand, a timebase
failure may be responsible.

Projection television receivers demand the forma-
tion of an intensely bright picture on the small
24-inch diameter tube face, and for this reason very
high final anode potentials are essential. Standard
Mullard projection units use 25,000 volts, obtained
from a “ringing” choke E.H.T. generator and a
three-stage voltage multiplier, and in some directly-
viewed sets final anode potentials in excess of half
this figure are now commonplace.

Such high potentials subject the screen phosphors to
damage by local heating should either of the time-
bases stop working, and as this is a contingency that
might arise in any receiver, so-called tube protection
circuits are introduced to eliminate the possibility
of tube.damage from this cause.

Most directly-viewed receivers employ a flyback
E.H.T. systerh.  With this type of circuit an automatic
tube protection feature is provided so far as line time-
base failure is concerned for, obviously, if this section
fails no E.H.T. is generated. Even so, in certain
circuits of this type the occurrencé of an open
circuit in the. line deflecting coils may have but litile
affect on the generation of E.H.T. It is, therefore.

advisable to bear this point in mind when making
adjustments to the picture-width tapping—which
allows the selection of a suitable tapping on the line
outpat transformer secondary to the deflecting coils
—found in certain sets instead of the more con-
ventional control. Moving the link from one socket
to another while the set is working may render the
deflecting function of the timebase inoperative—
whilst still providing perhaps an even enlarged E.H.T.
potential—for sufficient time t6 burn a vertical line
on the screen. :

From the frame timebase point of view, this
danger from burning exists in most directly-viewed
sets. Turning the brightness control down as low as it
will go may only appear to cut off screen illumination,
while the beam is being deflected normally.though it
must not always be assumed that under this condition
beam current is non-existent, for with a stationary

C/
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Fig. 56.—Picture-tube protection circuit used in the directly-
i ' viewed Ekco Model TC165.

beam, or with one which is being deflected in one
plane only, the bombardment of the screen by very
high velocity electrons in the resulting small area may,
in certain cases, be sufficient to warrant concern.

To a large extent, of course, this reasoning depends
upon the style of tube biasing arrangements adopted,
and somewhat upon the characteristics of the tube ;
certain tubes possess a lower beam cut-off potential
than others, and, as we have already seen, the resistive
element of the brightness control is not always
returned to chassis. ]

The directly-viewed- Ekco TC165 is one receiver

A
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that may fail to give a raster due to a timebase defect.
This set uses a mains derived E.H.T. system, and the
tubc protection section under discussion is shown in

. Fig. 56.

Referring to the circuit we can see that the mains
voltage across the primary winding of the mains
transformer T is applied across.a polential divider,
consisting of R7 and R8. The resulting potential
across R7 is rectified by MR1, and bled by R3 ;. C3
being the reservoir capacitor, across which a potential
in the region of 120 volis negative with respect to
chassis is developed. This potential is applied through
R2 and R6 to the grid of the picture-tube, making
this electrode much more negative than the cathode,
and, therefore, holding the tube wellinto beam cut-off,

and the tube is not cut-off completely, nevertheless
beam current is limited to a.safe value.

A Circuit by Philips

Another tube protection circuit evolved by Philips,
Ltd., and in use in the Philips Model 799A projec-
tion receiver, is shown in Fig. 57. Here the alternat-
ing voltage present across the valve heater supply
line is taken to the cathode of the diode VI. A D.C.
potential is thus developed across the reservoir
capacitor, CI and the potential divider RI R2.
The potential cxisting acfoss R1 is negative with
respéct to VI cathode, and is applied to the grid of
triode V2(b) through an extra winding on the frame

[ Extra
winding
on Frame P
P Qutput °e
o Transtr.
' . (@ (o
—>—f o An——a == -
= =
. £y

output transformer. Since the cathode of this
valve is in direct contact with
T+ Line . the cathode of the diode, V2(b)

is, thercfore, held at anode cur- .
rent cut-off.

Becausce triode (a) of the V2
is connected in series with triode
(b), triode (b) is also held at cut-
off. As a result of this no poten-
tial is developed across the
Under

vy C/
v ' brightness contro! R3.

such a condition the grid of the
small typc pi¢turc-tube is heavily

R4
i WA

3

g' 7o AC. negative, for the cathode is
= Hester maintained positive from _the
% SupPly anode of the video amplifier

= s valve in the usual way.
SR This, then, is representativc
for conditions of no tine or
_frame drive, and only when both
Chassts  “triodes are fed from their re-

T 3

G .

Fig. 57.—-—Proteéﬁon circuit wsed in Philips® projection receiver, Model 799A.

. Frame and line pulscs, taken from across the
appropriatc deflecting coils, are applicd to the anodes
of diodes VI and V2, via Ci and C2, respectively.
Under these conditions both diodes conduct and a
D.C. potential corresponding to ‘the line pulses is
set-up across RS and R6, making the cathode of V2
positive. Similarly, the frame pulses are rectified and
correspond to a ‘D.C. potential across Rl and R2,

: and again the cathode of the valve VI goes positive.

It can be scen, therefore, that the sum of the
potentials devcloped across R2 and R6 is applicd in
positive sense. via the brightness control R6 slider,
to the grid of the picture-tube. .

The positive potential so derived tends to out-
weigh the cut-off potential across C3. and the com-
ponent values are so arranged that with the cathode
of the tube connected to the anode of the video
amplifying valve in the usual way, R6 has the normal
potential range for a brightness control,

Clearly, theny if both timebases fail, no positive
potential exists across .R2 or R6, and the full negative
bias across C3 is applicd to the tube grid to hold
it well within the cut-off region. If the line time-
base fails only, the resulting loss of positive potential
across 'R6 is sufficient to upset the normal biasing
arrangements, and the tube is held within beam current
cut-off, although not quite to the extent of the full
potential across C3. Similarly, if the frame timebase
fails the potential at the tube grid falls less positive.
In this case, however, the potential loss is less severe,

spective sawtooth gencrators do
they conduct and cause a cur-
rent flow through R3, and a
7 recsulting volts drop which then
allows the potentiometer to function as a brightness
control as is standard practice.

It should be mentioned that there are a few variants
of this system, though in most cases the basic function
is similar, and once the general principle of the
artifice has been established, its mode of function
can be readily assimilated.

A legion of faults—in addition to those intended—
can cause protection circuits to operate and give rise
to a blank screen.  This can prove rather bewildering
for the experimenter, but, nevertheless, systematic
and judicial circuit analysis should soon reveal the
defective section. In the first place it is desirable
to ascertain that operation of the protection circuit
is definitely responsiblc for the blank screen, and if it
is, then extreme care must be taken to ensure that the
produced paralysing bias is not inadvertently taken
from the picture-tube duc to a short-circuit or
component by-pass during the process of analysing.

Itis almost a certain fact that operation of the tube
protection circuit is the cause of the blank screen if—
after allowing a few minutes for the set to warm up
properly—the receiver is switched off, when, provided
E.H.T. is reaching the tube anode, a patch of diffused
light appears in the centre of the screen. This is a
simple and, in most cases, a rapid and reliable test.

Assuming the E.H.T. to be correct, a check for
tubc cathode potential is signified, for fault conditions
may be indicative in this connection, when checking
procedure as described previously in this series should
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be adopted. If the potential at the cathode is not
abnormally high .a check for grid potential will,
without much doubt, reveal it lacking.

Arriving at this point we can be fairly certain that
a fault in either the line or frame generator—or maybe
in the protection circuit itself !—is responsible.

The most likely cause will be a failure of one of the
These can be checked

concerned was a Decca Modell 131. - The symptom

was eventually found to be caused by a ripple voltage -
A further |

at the grid electrode of the picture-tube.

test revealed that the ripple was superimposed on the
D.C. potential across the brightness control and was,
in fact, originating from the frame generator (using a
T41 valve) and gaining admittance to the brightness

by employing a pair of headphones
as an indicating device. 1If, on the
other hand, it is found that the
timebases are working satisfactorily,
it now remiains to check meticulously
all components in thc protection
circuit proper, unless it is possible to
jsolate the fauity section by potential

Other Faults Associated with Pro-

tection Circuits

Although tube protection circuits
yield nearly one hundred per cent.
safeguard they are not entirely fool-
proof. For instance, it has probably
been observed from the circuits des- ~
cribed that a deflecting coil going
‘open-circuit would affect very little
the action of the protection system,
and that a fauit of this nature would .
give rise to a damaging brilliaht

screcn of the tube.

Should this symptom suddenly Fig. 58— A raster of uneven brilliance on the picture-tube of a’ Decca .

appear, and if one is quick switch-
ing the set off, it may be possible to .

save the tube, though, generally, the damaging feature

of this symiptom is not readily recognised by the less
technicaily minded miembers of the family, and many
minutes may .elapsé in bewildered gaze beforé it is
decided,_ that the transmittér is not to, blame and the
set is éventually switehed off. Unfortunately, by this
time,- apart from the. open-circuited deflecting: coil,
the picture-tube also is in need of replacement.
Certain ling _output‘.Vg!vcs,l"s_uch as the PL8I type,
when’ employed in~ a ‘self-oscjllating line timebase
circuit;’ cohfinue - to® oscillaté at ‘a- much reduced
amplitude_should the screen grid H.T. feed ‘fesistor
(gencially. d ‘wire-wound component)_become gpen-
. This semetimes pfevents sat isfactory opera-

Sf a very ‘bright vertical band of light on the. tube
face which, Within a*féw seconds, ¢an easily ruin the

“flubrescent phosphors.”

possibility ‘a_100,000-ohm #:watt
onnected 1n’, pdrallel with the
existing . screen ‘feed™résistor.” 'THiS ensures that
sufficient line-amplitadé will-be, available under. such

To ‘eliminate thi

‘a fault condition to prevéent-damage (o the tube face. .

In particular, this-protectivé:miodification applies to
the Ferranti projection:receiver.Model T1625.
Faults in the timébases;which,may have little cffect
on the general perform; ‘of:a set not embodying
a tube protection cir¢ o provoke a secondary
disturbance in projectjon:zfeceivers, via the protection
r ictur¢-tube grid.
omtozillustrate this point is
Ithough. fiormal in all other
respects, ' the raster:dépicted (modulated ‘or un-

An interesting:-syi

‘maodulated) resolved withia gradual fall-offin brilliance:

in the vertical direction’; the projection’ receiver
C 3 proj

_protection cifcuit, and allows the display

projection receiver, Model 131, caused by-a fault in the frame timebase,

control  circuit lthro’u‘gh - the protection network.
Replacing the relevant T41 solved the problem without
any further trouble. - I

A Dim Picture . e
Unlike a definite symptom, such as complete tack
of raster or picture, the actual cause of a dim picture

~

can sometimes be a little tedious to establish, since

numerous factors may contribute to the .general
effect. In the main, however, a dim picture is caused
cither_ by (a) insufficient video drive or (b) a defect
preventing the picture-tube from emitting its maximum
intensity of light, even when unmodulated.

In case (a), low sensitivity of the video chain as a
whole is cssentially responsible. This may be due to
‘either- deterioration of one or more of the valves
associated with th¢ vision section or an-alteration in
the overall response (alignment) of the vision scction
as a result of an alteration in. the value of a capacitor
or a shift of tuned-circuit adjustment ; vibration
from the loudspeaker may, for instance, quite casily
disturb the setting of an iron-dust tuning corc.

Furthermore, .an alteration in valve characteristics,
which often. accompdnies a reduction in cmission,
frequently upsets or .modifies the gloading of an
associated tuned circuit. This is why it is generally
considered advisable to check tuned circuit alignment

after replacing a valve in the more critical section of

. the vision amplifier. . 3
Apart from defects arising in direct connection with
the tuned -circuits proper, as above, the tuned
frequency is also controlled to a large extent by shunt

capacitances formed by the circuit wiring and the

input and output capacitances of ‘the valves.
. (To be. continued.)- v -
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VALVES

AT UHF

THIS ARTICLE DEALS WITH VARIOUS TYPES OF KLYSTRON, RESNATRON

AND THE TRAVELLING-WAVE" GUIDE

N the March issue of this magazine the trend of

- development of valves for use at U.H.F. was
reviewed, and the position was dealt with up

to the Klystron. The present article completes the

- review and deals with the various types of Klystron

and the Resnatron., The article ends with some
notes on the new travelling-wave tube.

In the *straight” Klystron tuning is quite a
difficult procedurc and the tube has the disadvantage
of rather a narrow frequency pass-band before the
power drops to half the value at the working

- frequency. This mitigates against the use of the. tube

on television links and multi-channel communication
systems. To overcome this difficulty the * Reflex™

- Klystron was produced in which a much wider

control over tuning and improved bandwidth

characteristics are available.

The Reflex Klystron
In this tube, a typical version of which is seen in

- Fig. 1, the eléctron stream is acted upon in much the
_ same manner as in the straight Klystron, but the tube

differs in having only one resonator which has an exit
gap opposite to the entry gap. Bunching occurs
between the gaps, and the electrons emerge from the
resonator only to find a negatively charged clectrode
opposing their further progress. They are returned to
the resonator by this~‘ repeller ”* and pass back into

- the gap in pulses which are timed to assist the oscil-

lations in the resonator.
- The advantages of the Reflex over the Klystron are
twofold, apart from the need for only one resonator,

-and are brought about by the inclusion of the repeller.

Rough tuning, as in the Klystron, is effected by

- altering the cavity dimensions, but transit time of the

electron also has a great deal to do with the develop-
ment of reasonable power at very high frequencies.
The transit time in the Reflex depends mainly on
three things : the gap between repeller and anode,
the velocity of the forward current to the repeller, and
the velocity of the returning current to the resonator

. or anode. The latter depends largely on the potential

of the repeller, and herein lies one answer to the
problem of easier fine tuning and of extended tuning
range. Electronic tuning is now added to the mechan-

- ical tuning outlined above by variation of the standing *

potential on the repeller. _
A second advantage of the repeller is its facility for
providing a means of frequency modulation by

- application of the modulation voltage to that elec-

trode. This type of modulation is fast becoming the
recognised method in the communications -applica-
tions of U.H.F., and it will readily be appreciated
that the advent of the Reflex Klystron has opened a
new line of approach to the subject.-

Frequencies available from the Reflex are extremely

" high, even for U.H.F., experimental results having

been obtained at ranges around 30,000 Mc/s. The
output, however, is Jow and the tube finds its greatest
use as a low-power oscillator or in test equipment
designed for use on centimetric projects. In an
attempt to keep the valuable properties of the Reflex

By S. Simpson

as an amplifier, another version of the Klystron has
been developed, known as the three-cavity Klystron.

The Three-cavity Klystron

In this version, which again may be magnetically
focused, there is a buncher resonator and a catcher
resOnator.  Mid-way between them lies a third
resonator, which can be regarded as replacing the
drift-tube. Its action is to accentuate the bunching
before passing the stream to the catcher, with a
resulting increase in the power d:zlivered because of
the higher peaking of the stream. This ve{sion of the
Klystron is used as a power amplifier with efficiencies
ranging from 30 per cent. to 40 per cent. The possible
gain is approximately 25 db.

F-M Drilt-tube KIysfron .
Possibly ihe latest development in Klystron tech-
nique is that in which the drift-tube of the early

"Klystrorn reappears in a new form, isolated from the
-walls of the resonator and thercfore capable of having

a voltage applied to it which will vary the transit time
of the electron. In effect, it replaces the frequency
modulation action of the repeller, which, in some
circles, has fallen into disfavour because of .the
defocusing effect of the repeller on the returned
electron stream and the resulting
inaccuracy of transit back through
the gap of the resonator. There
is also a belief that the repelle®
stream may be returned so vio- -
lently as to reach the vicinity of.
the cathode and interfere with the

Fig. 1.——An English
Electrie ** Reflex ™
Klystron,
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normal bunching occurring near that electrode. On
‘these points it is claimed that the isolated-tube
Klystron has -the advantage, and there is a better
phasing of the repelled clectrons which serves to
increase still further the efficiency obtainable in this
type of Klystron tube. c :

The Resnatron : 2 g
All the ‘above tubes work on the principle of
. * velocity modulation,” ie., the velocity of-the
travelling electron is varied due to ¢ modulation ” by
the R.F. oscillations.

-

The electric field, whicli is axial to the helix,
causes bunching of the electron stream. This bunch-
ing, in turn, creates a second wave on the helix,
. which then reacts on the stream, and in this manner
the R.F. cycle is maintained in.progresive steps along
“the - helix. e :

Three types of wave exist on the, helix. The
required wave is partly determined by the diameter
of the helix, and the developed wave is then picked up
by the output wave-guide localed at the end of the
helix remote from the cathode assembly.

*Becausé of the length of the clectron path the

i technique of electron stream pro-

duction is largely akin to that of
the cathode-ray tube. Focusing and
accelerating anodes are placed near
the cathode, and magnetic fields
are applied throughout the length
of the flow within the helix, apart
from the vicinity of the wave-
guides.  Accurate alignment of
cathode and helix is essential, and
cooling of the, collector at the
“target ” end is also provided.
The tube is sensitiveto variation

Fig. 2.—A travelling-wave
o Edinburgh TV link.

A second method is that of ¢ density modulation,”
in which ‘the electron stream is acted upon in such a
way as to produce variations in the mass, or quantity,
of electrons passing through the electrodes at any

" instant. Chief. among these is the new Resnatron,
also produced in a * straight ” or a *“ reflex  version.

In form it compriscs a cathode surrounded by a
shicld formed by pdrt of the input cavity resonator,
jn which the density modulation occurs. The electrons
then pass through a grid in the cavity and enter an
output cavity by niéans of a similar grid. From this
point the electrons pass on to meet the repelier, as in
the Reflex Klystron, and are returned to the output
resonator to sustain the oscillations existing there. In
much: of its make-up and operation the Resnatron

seems very: similar to the Klystron, but in the

‘

Resnatron the repeller is introduced into the output
cavity and increases the cfficiency of the tube as a

frequency mddulator. A ‘sécond difference’is ‘the use-

of two tuned resonators instcad-of .one. - M.
The tube was produced in an effort to increase the
" available power fram the reflex action, and typical
figurés—30 kW puised power at 420 Mc/s with 75
per cent. efficiency—would indicate that the efforts
of the development engineers have been rcasonably

successful. The valve is capable of 60 kW output.

power, is water cooled and has a continuously

operating pump to maintain the vacuum: while in"

action.
melling—wave Tube :
Perhaps the most promising of all the U.H.F.

“tubes so far'produced is the T-W tube,; now in uvse .

.-with so great. success In tpe Manch_ester/_Edinburgh c

TV Link. 0o N5 .
This ‘tube differs greatly” from any described
hitherto. The tube derives’its ndme from the inter-

aclion ‘between a helix, clearly’ seen running along,
the length of the tube in Fig. 2, and the electron’

stream_passing axially through the “helix.
-An.,input signal at R.F. is fed via a wave-guide

and’ coupled to ‘the helix, so creating an electro-

magnetic field withirr it. 3

tube such as is now in use in the Manchester-

of ‘beam current and helix voltage ;
the gain alteration is rapid for any

change in these figures, and a stab- -

ilised circuit las been ‘found desirable. Approximate
helix voltage is around 3,000 volts. ° :

On the question of bulk perhaps the T-W tube may
be criticised. It is larger than most tubes, requires a

: Eol\gfer supply for magnetic focusing, and a.source of
H.T. :

On the other hand, one tube will give a gain
over input which cannot be met by less than three or
four stages using other types of tube. The, pass-band

of the tube is wide at.high-gain'levels, a point very"

much in its favour in multi-channcl communication
systems. ] : oL
Development work s still proceeding on the T-W
tube with the object of reducing the bulk of auxiliary
* apparatus, the E.H.T. voltages required, and of
increasing still further the output power available at
the frequency range-around the 4,000 Mc/s mark.
. Apart “from the- tubes ‘already mentioned, - others
_are still in process of development, and there seems
little reason to doubt- that the little glass valves we
know so well, and which have served.so faithfully at
the lower frequencies, will soon have little or no

resemblance - to their new . and highly e_ﬂicicnt .

SUCCEsSors. o

.

-

As useful as a Tool Kit— '

. 8th (Fully Revised) Edition of the -
PRACTICAL MOTORIST'S ENCYCLOP/DIA
. By F. J. CAMM -
With fullls‘ectionbn Car Radio

‘400 ;:»ages, 493 Illustratio?{s

. 17/6 or 18/- by post from :
'GEORGE NEWNES, LTD., Tower House,
", Sout!{ampto'n.Street,iSt,r.aAn'd,‘ WC2 o

\
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Pointers for Designers

AND CONSTRUCTORS NUMBER ELEVEN

VALVES

VALVES FOR TAPE RECORDERS

. INPUT STAGE Tone correctaon and . Output and blas oscillator N Rectifier
. Z729 mterrnedmte suges N127/6AQ5 0 G N78 ’ u7o09
ilow noise pentode’ . B309

. full-wave rectifier
< double triode i
b

I Vh 6.3V Vi 6.3V
' I, 02A T lp 0.6A In- 0.95A
v, - 250V A 250V Vhk 450V (max.)
! Vin 350 rms (max.)
i Vg2 140V gm 5.5 mA/vV Vg2 250V n e .
. , | m
gm  1.B5SmI/AV ry 10 k2 iie 40 mA out
Vhom 1.52V Vg ~12.5V v  Base B9A
(oo YoE3 gl —ie Vgt =5 The heater-cathode rating
Ry .k =470 Pour 4.5W Pout AW of the U709 permits opera-
i tion from a commen 6.3V
: Base B9A Base B9A Base B7G o Base B7G heater w.nding
For further information and full technical data writg to: The Osram Valve and Electronics Dep:.
THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, WAC.2J
.
1 ohm SIMPLEX TELEVISION C.R.T. HEATER 1SOLATION TRANSFORMER.--
vol“m]elcontrlols ?P\\(l.)“:l'i'-:] c?'Ax @ ° Detailed price list available. ;6)“ Il'.lk'mc \umlmg wilh 259 gce. boost, 2 v,
Midget Ediswan  type. A ARD lin. diam. - . g 2 10/6 : 6.3 v., 20/68 : 12 v., 10/6. :
Long spindles. CGunrn- Polythenc insulated. §TA°(§;N,13' Vl_SION AND) S‘SA&E,I?‘Y_POWER BleISTons — ',|) .3 a.. 86, CzZ3 . |.r./ o., 2/8
ieedt 1 yerr. Grade “ A" Not Ex 5 Valves | 50/~ | 2 .Resistors 20- CONDENSERS New slmk 001, - mid. 6. kv,
No Sw. 2. P, 8w, | Govt., 84, vd. 12 Rezistors. .. 8" | 5 5.1.0. Rectificrs  27/8 , 5/3. Ditto, 325 kV.. 9/8 ; 2 pf. to 500 pf.
- 4a- COAX PLUGS, 1/2 ench. 16 Condenseds ... o/-15 C;)n‘d(:nsers 2316 n .("'s‘ 6d.7: 401 Mien or Tub 600 v., .01
D.P. 8w, 4/8, SQCKETS, 1/- ench. ? Potenhomr'exéu €/- | 1 Choke 10’8 SRpragie 'no Y. .02 .\'.9. P 500 v, mfd. ’:S‘ 3
) ALL VALUES —10.600 [ LINE CONNECTOR, .1/2. 7 Coil lormcrswn(h 1" Mains Tr.n.;ll Ta g \Il(. mnuM Tub,, 9d.: Hunis Moldﬂml 500 v, 005,
ohms to 2 Megchtns., UTLET BOXES. 4/8. _cores 4v.and 5 v pped 35/_ d 0d.: D5 mid and .1 wfd., y-; 25 infd., . /8.,
ALANCED TWIN FEEDER per yd. 6. 80 Valveholds - Tuiisr il 350 v., 19,
TWIN BCREENED COAX FEEDER per yd.l/-} ohitns s(ma'n:; (ﬁﬂh":n ed - | STAGE 6_CRT. . SILYER MICA conm;nsnns —109%,
50 onu COAX CABLE, 8d. per yd. chassis) ... 228 | . NET WORK. B DL te 500 pf. 1{-: 600 pr., to 8,000 pf, V3.
TR MERS_ Cenm.c, a0, 70 pl., 8d.: 00 pf. | STAGES.—TIME BASE. | 9 Resistors . 4/- | DITTO 17, ex Slock.
a ,(- 250 pf., 1/8 ; 600 pf., 1/9. 8 Valves ... 2g:- | 1 Condenser o B4, [ LA pf to 500 pt, 15 315 pl to 1,000 pf., 2y,
t RES srons w mlnes } w., 40.; & w., 6d.; | 20 Resistors 878 | 4 Potentiometers... 10/~ ELECTROLYTICS ALL TYPES NEW STOCK
U 8d:: 5w, ., By 15 Condensers ... 15/8 | Sundries ... = 38 1 Tubalar Wire Binds Can Type, Clips, 3d. en.
WlRE-WOUND RESISTORS.-—Pcs Makes | Atinia- 5 Potentiometers 12/ | COMPLETE smp[,gx 2 5 4 213 v. 1.0, 316
ture Ceramiic Type—3 w., 15 ohin to 4 K., 1/9: | g Valveholders ... 2/6 KIT (less tube) 12 gns, 2/-
m 2’.seorcrm\ t' [ l'z!:‘s\: |1’- we, 30 ohw to 10 | Supdries ... ... 1/6 | Drilled Chassls, Screens, gl-'sl
w. Vitreoug, 12 0 2 - + i
0 te., 17/8, or 10/~extra wilh KIT or Sundries (Stege 1). 4
WIRE-WOUND POT3. 3 WATT, FAMOUS MAKES | © e i
‘{ Yre-Set Min, TV. Type.. :lmulnrd Size I‘ols,’_'luln VCR97 TUBE TESTED & GUAR., £2 (P. & p., 2/-) i g:g
Knurled Slotted Kaob. | Spindle.  High (‘rade. 00 v. Dubilier 48
. . Al valtues 25 ohms to 10 | All Values, 100 ohms to hR VALVES GUARANTE}% . 4
o 8- e B0 K., 4)-. | 50 K., 56 100 K5, 6/8. [ ;05 g ek a10:8 5/~
]htlo Cnrbon Track 50K. | Ext. Spkr. Vol. Cont., | a3 8/~ L1 5/
o 2 Meg. 10 ohm, 8;-. NITa 8i-lsnes e
O/P TRANSFORMERS —T nppenl Emall pentede, | gy 8/-[5pPus 0/6|HVR2a 718 1/9
2o 3!9 Heavy duty 70 4/8. Ditto, tapped, 4/9. | g4 607 10/8|ry80 1178 1/9 | 10042007275 v.
| 3 8 ma., 12/6. | oy 10/6{PY82  18/6 2/- 2/6
].. h. 100 wa., 1 . ma., 13/6. | oxa o qp“ 8/g | 4000 6 v. BLC. 5/6 1 16 mfid. 700 v. Hunta, 3/3
SIMPLEX 10 b b sx-:nrkcsn _RECTIFIERS —EHT Trpe,  Fly-
1

workshéps to | 5.4

o '3 K 5/40 5.2 K v. 8f-:
2Ky, 73 KI100& K.,
8 ., 18-, MAINS TYPE.—RM(
I 125 v A0 ma. RM2, ]00 mn., 4/9; RMS,
9’/3 120 1na., 58 NM4, 250 v, 273 ma., 18/-
KNOBS, GOLD ENGRAVED —Walnut or Ivory,

. high grade specih - Fully inter-leaved and | gayg I
Smpregnated. Heater Trans., ta pped prim,, 0-200 ¢ f GA:J‘G j08{vTior (l'm
v. 6.3 v. 11 b ainp., 1/8 (‘ Ty ) GHeM 38| 46) 9.~
n., 10/8. 350-0 v.4a,8v 24, -
ditto 300-0-300 1/-. View mnq(m.
Tyt

)
+ Equip 5/6 4
5 812477 1078 Buitish T8I

anto type, 85, T 30;- . { Huge Stock B.V.A. Valves at 1931 low fax prices. | 9 iy, dinn., 1/8 exch. Not engraved, l/- each.
Coronet, 30/-, Simplex (mmhﬂcd with 4 v, 11,1),35'-. . LOUDSPEAKERS P.M. 3 OHM n.
TV. AERIALS. Acriafite ete. full range all channicls TV. PRE-AMP.—Chaunnel 1, ensily modifird to 1206 : (,omh.uu.« 4in., 18/8 : din., 14/0 ; 6lin., 16/~
B in stack. Indoor loft fype Inv. T., 13/8 cte. cle. other chanuels or converter use. Midget chassis in. 1. A, 17 10in. l‘lcss 25/-'
1 TYANA. —mmgﬁL Sn'ldt}nnn Tron. ﬂ(m/“ﬂ(u( o 'Ct-mvltir' “Iﬂh Pon(; lmd(l SLEEHNG- ariuns colowia, ) 2d.
L3250 v, 141 Triple ‘rhree mod. wilh detach- A valve. rand new (boxed). amm., 3d, vd. 16 o, 5. vd.
nble beneh siand. 19/8. Solon Midget rou, 1978, Listed £3/15/-. Bpecial cleurance, 27/8, pip. 16, EX-GOVT.* u.- on 9d dl m.n!)‘\?ﬁgxc'fo?v‘lgl‘fgﬁ
TAQG STRIP3.—2- or & 4- or hS-way, 3d, ; 16 g.or 1% q.,

war, .
G-way, 4d. ; 9- or 10-way, 84.; 2S-way, 1/3.

58 2 b, : PVC Connecting
ule or Stranded 28, yd.

. wire, 10 coloy m
Lates’, Wide Aogle Duomag type, | 2% and P., 6d.  £1 onders post free.  Lists 3d. V’HOLDERS.I—PI

' « GOODMANS . B g a
‘]q’ocussl]nlt E}‘R%ﬁe_rclﬁv’(llﬁ{md adjustuble Picturg | ALL'CRANS. L. & I V- cxtra plénse. BI2A CRT, 13, Mm{loded“' iol ,alé:.’f ]13\;(? gg :
» Bhift, 35/- on Trop, £/6. with sereening ean, 1/8: BSA, BIC, BOA 10
. ENAMEL OR T.C. WIRE.—} Ib. 14 to 20 s.w.g.. T H s RADIO GOMPONENTS | \‘CRDT.Z! Ceramic : /Fl"pO 'BIG l/-'MlEr‘u:lllsh
‘ 8/.; 22 to 98 pw.g.. 2 R. « THO 1685 SPECIALISTS H, 7. 9 pin and U.LA. UX types, 1/-. VCRYT

; XTAL DIODE. —“mmhw 8. . moutded holkders, 2'3 ALADDIN SFORMF.‘RS pud
H ‘Phones (8. C. Brown) or Hi-grade Amer 15/8 pale. | 307, Whitetors: Roxd, West Croydon. | core, tiu., 84. ; gin., 104,
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OFFER THESE

GUARANTEED NEW AND BOXED
074 6/-6T14 118807 3/3E1148 2/~ 1722 8/-
1ASGT e/elscou ~ 6/88D2 29IERCH1  11/-|U25 13/6
1A7 11/6/8 476|954 2/-|EL42  11/8|Us1 10/~
1C56T 8- o756 B/-{955 4/0|BCH42  10/6[UAF42  12/8
L4 7786056 5/8/056 3/6|ECH35  18/-|UB4t 9/8
1R 7/8,635M 6/6/9D2 . 3 EBF80 11/8/UBC4L 1178

184 718 657G 6/6/9001 6/-|[EB41  11)-[UCH42 1278
85 716.6K 76 6/-{8002 6/-lECL30  11/8|UF41 12/~
T4 7/8:6KTM /99004 6/~ G/8[UY4L  10/-
105 10/-|6K7GT  6/8/9006 6/-|E EF39 6/6
2N0VSG  6/9:6KBG 8/8[10¥ 11/ 3E 1B34 2/6
2x2 5/-[6R6GT  6/810LD1L 11/ EBCas 78

§/-6KBGT 9/-}12A6 6/9) EC52 5/9
.iQ4 (N18) 8/-l636 8/8l12aU7 g/ 3CO1 15/-
3Q5 10/8/6L6G 9/-[12AT7  9/8 EFi6 6/6
ane 5/-{6LTM 76'12BAG  11/8) SP6L 3/9
384 8/6.6N7 7/6/12¢:8 8/- EK32 8/~
V4 8/-'6P26 10/-'12H6 5/~ SP41 3/8
4Dt a/.(smc. 9/-112J5 8/- EF50 6
2 8/-16Q7G6T  9/-l12K7 9/- EF5) 8y1 8-
504G s;e‘aim ‘3/8 12KAGT  9)-[KT2 EA50 2/-
5Y3G 8/-03 . 8- 12867  5/6 VRIIG /-
523 8/6 GSJle 8/8 128H7  5/8) DDL4 4/
5240 8/6 65K7 6/9 12537 7/8[1 EF8 6/6
BAT 9/6/6SLT 8/~ 12807 78 EF54 e
GABG 9/6/6SNTCGT  §/- 124K7 6/ VRIOS0  9)-
FW4/500 9/9'63Q7 9/-12SR7 /8 VR150/30 9/~
6ACT 6/6/6887 8. 128Q7  8/8 EL32 8/
6AGS 7/8/6U5G 8/6'12Q7 9/- TT11 6/-
6AKS 9/.'6V6C 7/6 2001 10/8 VP23 8/-
6ALA 7/-'6V6GT  7/8'20F2 11/8 'vuss 8/6
HAME 7/6.6X4 8/-120L1 11/6) VU1l 38
6AT6 10/-'6X5GT  7/620P1 12/6 VU204 /8
GAMS 9/-6X5G F/8[25A6G B~ VU3 38
6BAG 4/ 787 8/8251.6GT  8/6) W77 8/6
GBES 9.17C5  8/8[25740 8- W81 16)-
6C4 81705 8/6[25Z0GT  8/8 X653 10/-
6C5GT  7/6/7HT 8/6|278U 13/-| X665 11/8
606 6/8'7R7 8/8{35LOGT  8/9 X79 11/6
6C9 877 8/-135A5 86| 8|Y63 9)-
6D3 706737 £/6,3544GT  8/6 BARRETTERS
616 - 7/8 Q7 8/8l50L6CT  8/6, Type 1504
ovi 18/6 74 §/8/ATP4 16 Atias 4/6
6FGG 7/0‘7., 10/-|AC6PEN /5/6Q -
GFBG 17/ 8 L33 ‘1178
6F13  11e] 8.)A1 12/8'CV7L 1/-"TP:

A SPECIAL PURCBASE OF TUNGSRAM VALVES ENABLES US TO-
OFFER THE FOLLOWING :

2525 9/-[6V60 9/-[AR4125  11/625Y5 9/-(LD210  B/-
HPalol  1y6l6VeuT BRI 6/3(6UTC 8/618P220 8-
637G 8/6(30 9/-{PV30 8/-| L1220 e/-[HP220 59

. HRZIO  5/9

LOUDSPEAKER UNITS

210 3 abwr ... 12/8

PLESShY Round type for personal portables, /
JLA RKquare type 3/09, 2 to 3 ohmn .. 13/8
ELAC . 8quare type 4/02, 2 te 3 ohm ... 13/9
RLAC . Round type 5/04, 2 ta 3 chm - ... 13/8
GOODMANS Round type ... . 14/9
PLESSEY Latest type ... oco 13/8
GOODMAXNS Rouud type ... e | o .. 111
1.ECTRONA With transformer ... v 18/-
PLESSEY Round type, 2 to 3 ohm , 14711
ELAC Type 6/14, 2 to 3 ohin 15/8
TRUVOX Wafer, only 1§in. deep, 2 tu J ohm
R. & A. Lightweight, 2 to 3 obhin .
PLESSEY Maius Energised
PLESSEY Mains Energised
LECTRONA PM 2 to 3 ohms
FLAC 8in.  PM 2to 3 ohms
ELAC 10in. Unite, 2 to 3 ohms

* PLESSEY 10in. Lightweight ...
TRUVOX BX1! 12in. Lightweight ... s

. ' L

TERMS : Cash wlth order or C.O.D. Postage to be udded
to orders as follows : 9d. up to 10/~ A= up to 20/- 116
up to 40/=; 2/- up to £5. MAIL ORDER CNLY : Send 6d.

in stamps for illus. cumlogue.

WHEN ORDERING PLEASE QUOTE

MAINS TRANSFORMERS

MT1. —Primary
Secondary 250-0- 250 v. 80 mA.,
4 amps., 5 v. 2 amps with taps
4 v. on ftilament winding, Pri
17/6 ecach.
MT2.—Primary 0-210-230-250 v.
Secondary 230-0-250 v. 80 mA
6.3 v. 4 amps, 5 v. 2 amps. Both
filament  winidings  tapped 4 V.
Price'17/8 each.

MT3. volt 2 amp. mppmgi as
follows 3,4, 5,6,8,9,10,12,15,18,
20, 24 v, 17/8 each.

cONDENSERS

The following is a selection Irom our
stocks of manufacturers’ surplus
condensers, all by well-known makers,

BILIER, B.I., BEC (EDISWAN),
SPRAGUE, ete.
Alumipium Can Types. Clm Fixing

450, v. )

8 x 8 mfd. 4/~

8x 16 mid. . 4/
8x 24 mid. 5 . 3~
8 x 32 mid. 475 v. 3/9
12 x 4 mfd, 450 v. 21~

15 mfd. 450 v.

'i’ X 32 mfd. 3;
64 mfd. 350 v. ...
(B.R. Bange)
BR.850 8 mfd. 500 v. o
BR.1650 16 mfd. 500 v.
BR.2050 20 mfd. 500 v.
8x8 mfd. 300 v. ...
BR.501 50 mid. 12 v.

Midget Mem ’l‘ypes

2mfd. 350 v. ... 19
8 nfd. 850 v. ... . .o 1n
8x8 mld § a 3~
8 x & mid. 4 4/-
16 mid. 350 . 219
16 x 8 mid. 450 v 4/~
16 x 16 mfd. 430 v. 4/8
16 x.24 mid. 350 v. 4/9
24 mfd. 2/9
32 mfd. 3 B 1/9
22 x 32 mfd. 439 v. .. 49
250 infd. 12 v. ° - 19
- ‘Wire Ended Types

8 mfd. 450 v. Cardboard

covered . PO ¥4 5 §
30 mid. 450 v. e .. 319
Bias Condensers
Tag ended meul (ypes

12 mid. 50 v ... 1/-
25 mid. 23 v. 1/3
50 mfd. 12 v, 1/=-
50 mfd. 50 v ... 2/8

100 mfd. 12 v. . 19

100 mid. 25 v. 1/9

Wire Ended Types Clrdbnsrd Coveted
1/9

25 mid. 25 v /

50 mid. 12 v. ° oo . S
50 mid, 50 v. ... .. . 23
42in. EXPONENTIAL HORNS. 1%in
fittinz. 'These horng have a 28im. |
square flare, weigh approx. 25 lhs.

and measure 44in. from top to bottom,
£2/19/6, carriage /6.
FLEX CONNECTORS.
2 pin, 1/- ea.

5 amp. size

. type, dd ydo

VITAVOX PRESSURE UNITS. Heavy

Duty P.M. 20 watts. To fit the above
homs. Brand new. £4/9/8, carriage
/-

ELECTRIC LIGHT CHECK METERS,
200-250 v. A.C. at 10 amps. Bakelite
case, in very good comdition. 15fe,
p-p. 2/6.

CRYSTAL DIODES, 2 for 2/1

CHARGER TRANSFORMERS. Hich
Grade Wax Dipped 220/240 v. input.
6 and 12 v, ¥ amp. output. 10/6 each.
NYLON DRIVE CORD. 25 yds. on
Wooden Reel. Best quality. Npecial
Price, 2/9 reel

RADIO CRYSTALS, 1/8 doz.

ELAC 4in_x 7in. ELIPTICAL
TYPE SPEAKER compieie
withoutput transforrner, 19/8 ea.

LINE CORD .

3 amp 3 core, 1/8 yd.
.2 amp 3 core, 1/8 yd.
ION TRAPS, Type 1T6, 2/6 ea,
OUTPUT TRANSFORMER, Jtandard
Pentode, 2/8 ca.

1.F. TRANSFORMERS,

463 kefs.,
8/3 pair. i .

smnn VALVE OFFER
EFS, 8/-. EL2, 8/~ 8130, 5/-.
2..0 IPT 8/-. HL13C, 2/8.
4, 5/-. GAG,-3/9. 7DS, /9.

BCS 5[— SP13C, 6/9. Pl!228 5/-.

1L y = -
UR3C, 7/~ )
TV PRE-AMPLIFIER LONDON
FREQUENCY. * Manufacturer’s

surplus stock. Brand new on chassis
sizé.  Vaive® type EP42 included,
standard co-axial input apd ouiput.
Price, 21/ each.; post, 1/6 each.

« COMPACT * TELEVISION
AERIAL by Antiference, Ltd.

Vo, CD4. List price, 50/-
Our price, 19/8; post, etc, -
CO-AXIAL CABLES. 1036, =
air spaced, ‘1f- yd.: 1/022, solid
71076, . stranded,

8id. wil.

1ib. REELS SOLDER by well-knowa
maker 7/8 Ib. ; postand packing, l/-
COLLARO AC37 GRAMOPEONE
MOTOR with 10in  Turntable,
governor conirolled to run at 78
r.p.n. Suitable for 1007125 v.
200/250 v. 48/~ each, plus 2/6 P. & P,
Just arrived : a few more VCR9?
conplete  with screen  Aml  base.
Price 29/8 each, plus 2/6 post.
SURPLUS UNIT containing 12

Mazda valves and 1 VCRI38 tube

and a host of condensers, resistors,

ete. 40/~ each;
backing

METAL RECTIFIERS, ete.

} _amp., - 21/8 3

5/6 carriage and

12 v
2 v. 1 amnp, 3/-
A, 8/9; 300 v,

9 ; 12 v. 2 amp.

/8. K3/40, 7)=
K345, 8/2; R , 8/8; K3/50,
§/8; Ki/100, 14/8. -

HAVE YOU GOT
YOUR CATALOGUE?

For the Iatest edition showing hundreds
of bargains send 6éd. only in stamps.

“ DEP;I' P.T.”
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TV in The Channel Islands

HOW PRIVATE ENTERPRISE ATTACKED AND SOLVED THE PROBLEM OF RECEPTION
) BEYOND THE NORMAL ' RANGE

HE British Broadcasting Corporation decided
five years ago that Jersey, Guernsey, Alderney
and Sark ‘'were beyond the range of even

“ fringe ” TV reception. The challenge was taken up
by Broadcast Relay Service, Ltd., the parent company
of the Rediffusion group of companies—who serve
about 3,000,000 listeners and viewers throughout the
world with daily sound or television programmes by
wired network direct into their homes, and cither
broadcast or relay in over 20 foreign languages or
dialects.

It was a problem of the greatest magnitude, for
.the Very High Frequencies used by telcvision are a
““ straight linc ™ emission. They do not follow the
curvature of the earth’s surface and thercfore cannot
be received—except under freak conditions—by any
set or station which is out of what we might term the
of the transmitter. The Channel
Islands, by virtue of their distance from the English
transmitting stations and the natural curvature of
the earth, were well beyond the ultimate point at
which BBC transmissions could be normally rcceived.

Seventy miles—cited as thc average distancc over

which tclevision could be received, had hitherto
decided who would or would not receive TV
transmissions anywhere in the world. o

Fortunately, Rediffusion have on their staff a

number of peculiarly unconventional engincers.
On the principle that physical Jaws, at any rate,
are made to be broken, they set out to find the loophole
in this one,
. And they succecded. No one can say who was
responsible for the first idea that the freak broadcast
could be resolved to normalcy, but it was decided
that atmospheric conditions which had hitherto
caused solely annoying interference could be
disciplined to give service,

Tropospheric propagation, which arises where the
layer of warm and cool air meets at a height of from
one to three miles, is a condition which reflects the
Very High Frequency waves used by TV. Rediffusion’s
technicians endeavoured to. ‘‘catch ™ the reflected
waves where they come to carth at a spot considerably
beyond the “ line-of-sight * distance. :

Aerial Billiards !

The success of the attempts caused these experts
to indulge in a rare form of celestial billiards—and
their preliminary work was done in so unlikely a
_place as the files of the old Channel Island newspapers.
Af TV signals from England were to be caught in their

g freak ** form against the tropospheric cushion and
“ neatly pocketed in Jerscy, it was necessary to make

sure that the “* cushion ” would be a stable one—and
only meteorological information could determine the
question. .

Fortunately, such conditions between England
and Jersey were excellent—and the great experiment
bore its first fruit on June 2nd, 1953, when all the
pageantry of the Coronation was brilliantly received
in Jersey on the 110 scts specially installed in the
Island by Rediffusion.

New and very special acrials, together with other

equipment, had been designed, partly by Rediffusion's
engineers at the London laboratories and partly by
the technicians of the associated company in Jersey,
Television Research, Ltd. .

Work began on the construction of Rediffusion’s
Jersey Station—including thc setting up of the
biggest receiving unit in Britain—and the station was
formally opened on June 24th, 1954. The special
aerials play a key part in the working: of the station,
and one of them is set up to pick up the TV pro-
grammes radiated from Paris, 200 miles away !

What have been the BBC's reactions to this private
pioneering in a field where the Corporation has a
monopoly ?. It has been quitc objective. There has
been no question of reluctance on the part of the
Corporation in acknowledging that Rediffusion’s
‘“first there ™" in the Channel Islands has done what
[lrnght ?Iol otherwis_g have been donc for a long time,
if at all. -

Senior BBC officials have seen for themselves the
quality of reception on the Rediffusion screens in
Jersey ; one. of them said ‘“ We are extremely

interested, particularly in the standard of picture

obtained from:such weak and variable signals.”

Now the Corporation has made concrete
acknowledgment of Rediffusion’s success by asking
the Company for co-operalion in the establishment
of .the BBC's own direct Channel Islands Service. _

A pilot BBC unit has been set up in Guernsey to
pick up all transmissions from Wenvoe and later
from the newest transmitter which it is proposed to
crect at North Hessary Tor in Devon. At the same
time, Rediffusion will monitor these transmissions on
Jerscy for the BBC. On the result of these co-
operative cxpcriments by Rediffusion and BBC |
engineers  will rest the dcvelopment of the
Corporation's service. .

Meanwhile, the Rediffusion’ Group of Companies
are not standing still. As soon as thc new French
TV transmitters—now being built near the French
coast are—in operation, Rediffusion aill give its
Jerscy viewers the first-ever alternative programmes.
By turning a knob the subscriber will be able to select
cither the British or the French programmes—and
the Commercial broadeasts as well when they come
into being ! .

The choice will be available cvery day and is a
notable step forward from the present” rare and
complicated *‘ Eurovision’ programmecs.

Just how good is Jersey’s Rediffusion service ?

" A Jersey hotelier who subscribes to the Rediffusion

TV service complained that thc reccption was not as
good as he thought it ought to be . . . but a visiting
holidaymaker from Britain silenced his. complaints
for ever, 2

“ Why,” said the visitor, ““ it is nfuch clearer than
we get at home—and we are only 15 miles from the
Sutton Coldfield transmitter ! ™’ i
Technical. Data '

The first cable laid used for TV signals was 12 gauge
unscreened quad in sections with two 22 gauge
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quads for the sound (four programmcs), On test
the 22 gauge cable failed completely owing to

mechanical damage.

For subsequent demonstration purposes the
television signals were fed to Bouley Bay over a
two quad (16 gauge) cable unscreened for a distance
of 14 miles. Carrier frequency was 45 Mc/s and four
Baird amplifiers were employed with long time
constant automatic gain control fitted to these
amplifiers. The same method is still used, not the
synchronised pulse scheme, and has been found
quite satisfactory, and, it is understood that the
Development Department are now using the. same
method for some repeatcrs.

The variation of attenuation with weather was
too great at 45 Mc/s, and one cable was replaced with
18 gauge a'uminium quad and this is still working.
The signals were fed at the carrier frequency at
45 Mc/s for a period of 12 months. Carrier frequency
was then changed to 9.72 Mc/s and this frequency
was used for the Coronation demonstrations.

Vision signals were fed on onc-pair of the screened
cable and the mains supply for four repeaters warking
at 45 Mc/s phantomed over the quad. These repeaters
operated at a 30db gain. Each pair of cach cable
carries an A.F. programme at 45 volts, one pro-
gramme being TV sound. 5 :

Vision signals arc now fed at 9.72 Mc/s with only
onc three valve repeater with the mains supply
phantomed. .

With regard to the tilted wire aerial arrays, these
were in two sets, one for Sutton Coldfield Station
and one for Alexandra Palace Station, and auto-
mati:; diversity reception was employed. Interference
was so strong, however, from continental trans-
mitters, that the scheme of automatic diversity
reception proved unsatisfactory and the switching
was, then done manually. The present installation
comprises thrce sets of tilted wire arrays beamed on
Alexandra Palace, Wenvoe and Paris.

Diversily was originally at 45 Mc/s with a con-
verter to change the 61.5 to 45 Mc/s.

Repeaters

For feeding the signals to St. Helier, repeaters were
designed and used simifar to the scheme employed
at Thanct where the carrier frequency is now 9.72
Mc/s. - ’

The repeaters for the seven mile link were designed
with negative fecdback in the output stages and not
only gave a bandwidth of at least 7 Mc/s but enabled
the output stage to function at its optimum load
and bé_independent of quite wide variations of the
12 gauge unscreencd cable characteristics.  This
cable is*buried in ground which is literally lying in
water at certain times of the year and at others in
completely dry carth. .

The variations in the magnitude of characteristics
impcdance are from 53 to 90 ohms with a considerable
variation in the phase angle.. .

At the acrial there are two- A154 low-noise. ampli-
fiers in_cascade for each signal followed by an
RG109 frequency changer. A power output stage
made in Jersey design provides 16 volts into the
fink. There are seven repeaters,- the last of which
is in Colomberie Close. =

The link is built up as follows :—

To first repeater—2,000 yds. underground 12 gauge
aluminium. . .

To second repeater—1,600 yds. underground 12
gauge aluminium.

To third repeater—600 yds. 12 gauge unscreened
joined to 900 yds. of 18 gauge screened.

To fourth repeater—1,200 yds. of 12 gauge un-
screened: :

To fifth repeater—1,200 yds. of 12 gauge un-
screened. ’

To sixth repeater—1,760 yds. of 18 gauge screened.

To seventh repeater—1,760 yds. of 18 gauge
screened..

This link was used throughout for the Coronation
demonstration. . The penultimate 1,760 yds. was laid
in a sewer, and the last 1,760 yds. partly in a brook
and partly under the street in a duct. L

Since the Coronation, mechanical faults have
developed on 1,200 yds. of the first 12 gauge section,
and since Rediffusion was not allowed to dig up the
road it has been replaced with a catenary supported
overhead 18 gauge copper squad mounted on the
Elcctricity Company's poles.

The overhead cable altows for feeders to other
parts of the island also for subscribers’ connections
en route 1o Colomberie Close. The Carriet scheme
had been abandoned. A 22 s.w.g. quad will be added
to the squad for country areas, and the four A.F.
programmes amplified in the subscribers’ ‘units,

For distribution in St. Helier it was eventually
decided to use unscreened squad for the drop-ins,
and also for sections of the network, while for other
parts copper screecned quad would be used

The feeder repeaters are TV3ls—a 3 valve small
repeater”in a housing giving 4-watts output. These
cost £36 including power pack, housing and seund
by-pass units. . )

For unscreened -drop-ins the signal has to be
100 - millivolts, and for screened drop-ins 20-40
millivolts at the subscribers unit. All the terminal
units have only one 1.F. valve. In St. Helier the sound
distribution is at audio. | .

‘A four programme unscrecncd network was in
existance so a squad was added to the quad. At the
ends of spurs lengths of up to 200 yds. of existing
unscreened squad were used for the TV feed. Chokes
were not put in for the non-TV subscribers, who just
had the D programme dfop-in disconnected.
By using this method there was a considerable
saving in cost of blocking chokes:

All the inserts were designed and made locally.
The terminal units are made by Felgate Radio
modified to the Jersey design on 9.7 Mc/s, 100 of
these with 12in. tubes were used for the Coronation,
while 14in. and 17in. diameter tubes also from
Felgate will be used in the future.

Outside St. Helier, all the cabling is to be run on: o

the Electricity Company’s poles using an amplified:
audio system. The-network consists of one 22 s.w.g. -
quad and one squad. As feeders of up to 12 miles
Jength arc needed, audio is amplified in the sub-
scribers’ unit. .

It is anticipated. that there will be thrce Rediffusion
programmes and two TV sound programmes. Four
of these will be at audio, and one either phantomed
or using a 50 Kc/s carrier. The terminal units for this
scheme are now being- designed, and a high gain
vision tepcater has been designed for pole mounting

with AGC. -
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. DETAILS FOR THE CONSTRUCTION OF AN INEXPENSIVE OSCILLOSCOPE FOR TV
: By B. L

N oscilloscope is one of the most useful test

instruments which the TV constructor can

possess, indeed for the experimenter-a first-
class multimeter and an oscitloscope can be regarded
as essential,

It is not necessary to have an elaborate instrument ;
provided the linearity is good, amplification is
sufficient to cater for the voltage waveforms usually
found in TV, and the range of frequencies covered
extends from below the frame frequency to above
that of the line, nothing more is required.

The instrument described here possesses all these
features and has the added advantage of being quite
inexpensive. If every item has to be bought, then
the total cost should not be much more than £7
and by use of the spares box and ex-Government
equipment it can be lower than this.

Factors Governing the Design

When designing the instrument the points mentioned
previously were considered and it was decided to
keep the cost as low as possible, so that the instrument
would become available to as many as possible.
This feature has not been achieved by sacrificing
efficiency and the constructor will find that it is quite
capable of doing all that is required. Linearity is

good and also the amplification, yet only two valves

are employed with a 6in. CR.T.!

The prototype employed a VCR97, but a VCR517
could be used equally successfully. There are
available ‘a number of 3in.: C.R.T.s on the ex-
Government market, but it was decided to use the
6in.,, first because there - are many constructors

P53

Morley

who have started TV work with this type of tube
and ‘now, having changed over to magnetic working,
have a spare tube, and secondly because there arc
quantities of VCR97 tubes which suffer from cut-off
and which cannot therefore be used for TV but can
be used in a ’scope. :

The prototype was constructed from an Indicator
unit type 6H simply because it was available. The
Indicator is not strictly necessary ‘and, provided the
general layout scheme is adhcred to, any form of
chassis: can be employed.

The use of the Indicator can reduce the cost
because they can often be purchased, less valves and
C.R.T., very cheaply ; the prototype was bought
for 2s. 6d., but this was, of course, exceptional. As
only two EF50 valves are required and a cut-off type
of tube can be used, it is clear that a very cheap
instrument can be built,

So much for the economic considerations : another
important factor ruling the design was simplicity of
circuitry and construction. Every effort has been
made to cut out superfluities ; the result is what onc
might term a basic oscilloscope : it performs its
functions adequately but is devoid of frills. Each
component pulls its full weight and nothing has
been left in which can possibly be left out.

The beginner has not been forgotien. Quite often
it is he who requires an oscilloscope most, and in
order to assist him wiring diagrams have been given.

In order to simplify the printing of wiring diagrams
in a small space, the various sections have been
separated and each can be built as a complete section
in its own right.
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Fig. 1.—Complete

theoretical circuit of the

TV ’scope.
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The Circuit
Fig. 1 shows the circuit diagram.
1t can be analysed into four sections—the amplifier,
the oscillator, the C.R.T. network and the power
supply, and they will be dealt with in that order.
The input to the ’scope is made via.a Pye socket
feeding into a potentiometer via the coupling con-
denser Cl. The condenser will be found suitable
for the three ranges covered by the ’scope, but other
values can be added in series with the lead, if desired.
An important point to note is that when testing
high voltage circuits (such as examining the ripple
of the E.H.T. supply) a con-
3 denser of suitable working
voltage should be inserted

Three-quarter front
view of the compicte
‘ ’scoge.

in series with the input lead. CI has been given.a
working voltage rating of 450 volts and this should
be suitable for most requirements.

VRI! is the ampljtude control and the signal input
to the amplifier valve VI -
is fed through it. The

to couple Cl to the control, and the control to the
grid of the valve. THis should not be omitted.

The coupling condenser to the deflector plate C3
has a working voltage of 1.5 Kv. and this is the
minimum working voltage allowable.

V2 is the oscillator which provides the horizontal

sweep ; in order to effect synchronisation between the :

circuit being examined and the oscillator, a sync
control has been fitted. 1t is accomplished by taking
a portion of the output from the amplifier valve
V1 and injecting it into the suppressor of V2 via the
variable control VR2,

The latter control serves to lock the sync and it
should be adjusted so that the trace just locks ;
overlocking tends to distcrt the trace.

The use of the condenser C4 in conjuriction with
Sla may- call for comment. As the circuit stands.it
was found- that on the higher frequencies covering
line oscillators the coupling between the amplifier
and oscillator was too great, resulting in distortion

r of the trace. The coupling is, there-
fore, reduced by C4 which comes
into series with CS when the coarse
frequency control is in its highest {re-

frequency control, the operation be-
comes automatic. .

In the prototype (using the tndicator)
the existing switch provides this facility.
The switch in these units is a two-pole,
three-position type of Yaxley arid the con-
tacts above the chassis were used for Sla
while those below were used for Slb and c.

The Oscillator

A standard Miller oscillator is used and
provides more than adequate scan in this circuit

with an E.H.T. of over 1,500 volts. In order to
obtain full width it is important to adhere to the com-

_ponent values given.

The frequency is controlled by the coarse control
which may be referred to as a band selector, dividing

control will cater for most

quency position. As S1 is the coarse -

; ~ COMPLETE LIS1

inputs found in the TV, . Condensers Resistors
receiver, but if it is found" C1—0.1 4F 450 v. R1—180€2 VR
that the control is crowd- C2—0.1 uF R2—10 k. 1 w VR
ed at one end, then suit- C3—0.1 «F 1.5 kV R3-—10 k. VR
able attenuators can be C4—100 pF 427
applied prior to- the in- C5—0.001 nF Sy L VR
=y = G

T i ‘C7—300 pF o

V1 is an EF50 and is C8—3,000 pF R7T—220 k. VR
used because it was avail- C9—0.05 uF ‘ ST o 1
able. The constructor is C10—0.1 #F 1.5 kV. e 0 oo 1| o
advised to use one of the C11—100 pF —2: m. ‘\v.
British type as an expen- €12—0.001 xF R10—2.2 m. I'w.
sive red Sylvania is not C13—0.01 #F _ R11—2.2 m. 1 w.
really necessary here. 8‘;_88?1 i:_l‘ . R12—100 k.

The bias resistor R1 is v ) R13-—100 k.

C16-—0.01 #F 1.5 kV. (or 2.5 kV))
left undecoupled and a R14—470 k.
. 5 C17—0.01 #F 1.5 kV. (or 2.5 kV.)

provides an improvement C18—0.01 »F 2.5 kV. (or 3 of 0.03) R15—22 m. 1 w.
in the linearity by reason  : CI9—(2) 0.03 ¢F, 2.5 kV. (or 1 of 0.1) R16—220 k.
of negative feed-back. It { C20—0.1 »F, 750 v. minimum. R17—100 k.
will be found that the : C2I o RI8—470 k. 1 w.
linearity is very good. Cc22 } 3A2+32 wF 450 v. wke. . Al resistors 4w,

Note that screened _All condensers 350 v. wkg. unless stated other-  rating  unless stated
cable (a short section of | Wisc. - . otherwise.

coaxial will do) is used

.
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A

d—Amplitude, 1 M. carbon
i2—Sync, 25 k. ww. or carbon
.3—Width, 100 k. carbon
.4—Fine freq., 2 m. carbon

S5—Shift U/D, 100 k. carbon,
pre-set . :

.6—Shift L/R, 100 k. carbon,
-set

3

ance, 100 k. carbon

Valves and Rectifiers
V1—EF50 - .
V2—EF50
MR1—SenTerCel K3/40
MR2—SenTerCel K3/40
MR3—SenTerCet RM1
MR4—SenTcrCel RM1
MRS5--SenTerCel RMI1.

ithe frequency range covered by the instrument into
three bands. The control operates on the forward
stroke by CI1, 12 and 13, and on the fiyback by
C7,8and9. A fine control overthe selected frequency
is eﬂ“ected by VR4. .

The operation is to select the frequency band by
St and to use VR4 to select the actual frequency
within that band.

Frequencies covered in each band will depend to
some extent on the tolerances of the components
used, but the range will be approximately : Position

(1), 10-60 cycles per second : Position (2), 50-2,500

cycles per second ; Position (3), 2,250-12,000 cycles
per second.

Overlapping takes place in each band, therefore
both line and frame frequencies of the TV receiver
are covered.

. One disadvantage of the circuit is that the simplifica-
tion has introduced a little non-linearity on -the
bottom of each band covered ; however, as over-
lapping takes place the top portion of the’ preceding

band should be wsed and this will be found (0 be

perfectly linear. As an cxample, the top of Band
(1) will give one complete cycle of the frame oscil-
lator and a true representation of the waveform is
obtained ; the bottom of Band (2) will also give i
‘the same conditions but the trace is a little dis-
torted. No distortion takes place beyond the over-
lapping portion of cach band.

Coupling from the oscitlator to the deflec-
tor plate is made via C10; as in the case of
C3 the working voltage quoted is the mini-
mum and a higher-rated component can be
used.

The signal to the deflector plate is taken from the ¢
slider of VR3 which is the anode load resistor of V2.
This alters the amplitude applicd to the plate and,
therefore, becomes the width control.

Note that under no circumstances must R6 be
omitted or full H.T. may be placed cn the grid of
the valve.

A small coupling condenser C6 has been fitted to

the suppressor grid of the oscillator and the grid of
the C.R.T., the connection between the two points
being made via a switch S2. This provides an addi-
tional negative pulsé to the C.R.T. during the flyback
period and has a useful cleaning up effect on the
trace when using the highest band.

It would have been possible to provide the facility
for each band covered by arranging further con-
densers to be switched by an extra section on the

- coarse frequency control, but this was not considered

necessary as no Irouble was experienced on the
lower bands.

Part of the flyback CerUll of
V2 is taken through the potenti- §
ometer VR2, the slider of which
is taken to the
amplifier V1, for
synchronising pur-
poses. Normally

Another view of
the completed
chassis.

lh'e control should be kept at the mmlmum position
and only used to lock the trace.

Mains Transformer :
6.3 v. 1-4 A.

types with cut-ofl)
500 k. carbon

One Pye sockct and plug

7 Knobs.
2 B9G valvcholdcrs

One C.R.T. holder
1C-Way resistance pancl
One 3-way tag strip

Two 2-way tag strip

wire bolts, etc.

350-0-359 .

Lasky MBA/3—5 v, tapped 4 v. 1.5-3 A.
(Minimum and maximum currcnt ratins) so that the deflector

Smoothing Choke—10 Henry, 30 mA. minimum
Cathode Ray Tube—VCR97, VCRS517 (can be

Yaxley Switca—3-way, 3-pole, 3-bank
Two on/off togglc switches

Two yards twin flex for mains, 2 yards coax cable,

o VEN . C.R.T. Network
OF COMPOI\EI\TS : The network follows
Potentiometers Miscellancous standard principles and

employs E.H.T. with
negative earthing. Some
oscilloscopes employ a
positively earthed system

30:80 mA,

plates are available for
external connection. "It
was decided that such a
facility was not necessary
in this instrument and
the simplification -
obtainable with negative
earthing was the more
important factor.
Centralising of the
trace on the screen is
accomplished by the two
shift controls VRS

(up/down) and VRé
(left/right). Some oscil-
loscopes  bring these

controls out to the front

panel but it was not
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consndered neccssary in this

controls were used.

The constructor may, if he desires, bring the
controls out to the front panel but care must be
taken thoroughly to insulate the wire.

Ci6 and 17 balance the vertical and horizontal
scans and greatly assist in preventing the trace
from creeping with the operation of the brilliance
control.

model, so pre-set

The Power Supply

The power supply has been so arranged that
standard components can be used.

The key-piece is naturally the transformer and
while the current requirements are small the voltage
is high. The minimum requirements are 350-0-350
at 30 mA, 6.3 volt 0.6 amp and 4 volt 1.5 amp. A
lransformer meeting these requirements exaclly is

not available soa near substitute must be emj’oyed.

There is H.T. current and heater current which is
above -the requirements

It is also possible to use a valve rectifier and this
method was employed in the prototype, a transformer
from the junk box being modified to provide the
extra heater winding.

E.H.T. is obtained from the multlpher circuit
using two rectifiers, SenTerCel K3/40.

The smoothing condensers in this part of the
circuit may ‘call for some explanation. There is a
shortage of the popular 0.1 HE 2.5 kV condensers
which are usually employed in this class of circuit,
and so the use of alternatives was considered. The
condenser C19 was made up of two 0.03 uF 2.5 kV
condensers in paraliel, while C18 was a metal-cased
0.1 pF 2.5 kV. Three 0.03 pF 2.5 kV can be used
in parallel if desired.

Construction

Construction is not at all difficult, and although
an Indicator Type 6 was used in the prototype, the
'scope can be built up on a new chassis.

but this makes no difference
to the operation of the
circuit.

Other makes of trans-
formers can be used pro-
vided that current outputs ~
are at about these figures

vR!
;

oF

Choke

@c

Mumetal or
iron screen

Mains |
Transfr.

$222

ypl 7
— Tag strip

and the voltages are as
specified. )
The 5-volt winding is

— |

RPMJ3,
RM4

/|
R

D i les CIG[:I

PMS’ 70

tapped at 4 volts and is
normally used for the
rectifier ; and in this cir-
cuit we use it for the C.R.T.

3 CRT-

R
B ves RO Holder

2R3\
i |

= O &
VR6

20 Panel

heater. The 350-0-350 volt
winding is used for H.T.
and E.H.T. in the same

Top of Chassis

manner as the ““'Simplex ”
televisor, using half-wave
rectification for the normal

R6 -

S/ .
4 ] !/Tag Stm.’

S/c

HT. and  a Cockroft-
Walton muitiplier section
for EH.T.

The H.T. is rectified by
three SenTerCel RMI
rectifiers in series and the
current, is smoothed by
the 10 Henry choke and
C21/22. The choke must be [
rated at 30 mA minimum
and the one specified for

: R2
LK (=)

Cl4

=2
[

/)

MR2

Ml?/

the * Simplex " can be
used.
C21/22 can be a combined

Blanker

ez [ _cs 1

Underside of Chassis

condenser, although sepa-
rate condensers can be
used if desirc-:d.5 0A wcl)rkm'g
voitage of 4 volts is !
recong1mended sO as to en- © e
sure that they will absorb 7
the surge voltage when the @ QO sync.
instrument is first switched On Off
on.

There are available some

Amplitude

Chassis

0]

350-volt metal rectifiers on
the ex-Government market
and these can be used if
desired.

|
Width ]
Brifliance

Coax.
Input

9 99 0

Focus l

Coarse

Fig. 2.—Details of the lavout and positions of the main componcnts.
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August 24th to

Augusi_,_

List of Principal Exhibitors
in Alphabetical Order,
with Stand Numbers

September 4th

RADIO

SHOW

Stand

Stand .
Name Address No. Name Address No.
? Acrialite, Ltd. Castle Wks., Stalybridge, 64 | English Elec. Co., Marconi Hse., Strand, 85
‘ Cheshire Ltd. w.C.2 g
Antiference, Ltd. Southern Rd., Bicester 34 | Ever Ready (G.B.), Hercules Place, Holloway, 66
Rd., Aylesbury, Bucks. Ltd. , : :
Argosy Radio- Argosy Wks., Hertford Rd.,, 8
vision, Ltd. Barking, Essex Ferguson Radio 105; Judd St.,, London; 14
Associated- Tech- Vincent Wks., New Isling- 25 Corp., Ltd. Ww.C.1
nical Mfg., Ltd. ton, Manchester, 4 . Ferranti, Ltd. ... Hellinwood, Lancs. 58 & 76
Automatic Coil Winder - House, Douglas. 61 | Fitton, Ltd R.N. Princess Wks., Brighouse, 41
Winder & Elec. St., S. W (Ambassador Yorks.
Equip. Co., Ltd. | . Radio)
Balcombé, Lid., 52, TabernacleSt., London, 35 | Garrard Eng. & Newcastle St.,, Swindon, 71
Al ’ _EC. Mfg. Co., Ltd. Wilts.
Belling & Lee, Ltd. 'Cambridge Arterial Rd., 67 | General Elec. Co., Magnet Hse., Kingsway, 68
Enfield, Middx. Ltd. Ww.C.2
Bowmaker, Ltd.... Bowmaker . Hse., Lans- .47 ’Glbbs Ltd., Herbert First Ave., Montague Rd., 20
downe, Bournemouth Edmonton, N.18
British Broadcast- Broadcasting Hse., 200 Goodmans In- Axiom Wks, Wembley, 63
ing Corporation London, W.1 dustries, Ltd. Middx.
Brown Bros., Ltd. Bl(s)wn‘silzldgs Gt. Eastern 91 Gramdophone Co., Head Office, Hayes, Middx. 10
t. Lid. ’ :
Bulgln & Co.,Ltd., Bye qus Rd., Barking, 99. .
Esse: L Hartley Baird, Ltd. Lancelot Rd., Wembley, 88
anh Radlo Ltd. Power Rd., Chiswick, 86 & Middx.
w4 89 | Hobday Bros., Ltd. 21, é}:;eat Eastern St, 78
E.C. '
Chald Products, 184, Low Rd., Leeds, 10 26 | Hunt (Capacitors), Bendon Valley, Garratt 90
Lid. i Ltd., A. H, Lane, S.W.18 :
Champion Elec. Champion Wks., Drove 33 .
Cerp. Rd., Newhaven, Sussex Iliffe & Sons, Ltd. Dorset Hse., Stamford 45
Cole, Ltd,, E. K, Ekco Wks Southend-on- 22& Street, S.E.1
: Sea, Essex 2 | Invicta Radio, Ltd. Radio Wks., 79, Parkhurst 94
Collaro, Ltd. Rlpple Wks., Bye Pass 11 Rd., Holloway, N.7
Rd., Barking, Essex -
Co-operative Exhibition. Section, 99, 106 |J.B. Mfg. Co. 86, Palmerston Rd, 18
Whotlesale Leman St., E.1 (Cabinets), Ltd. London, E.17
Society, Ltd. J. Beam Acrials, Cleveland Wks.,, Weedon 31
Cosmocord, Ltd. 700, Gt. Cambridge Rd., 44 Ltd. Rd., Northampten
Enfield, Middx.
Cossor, Ltd., A, C. Cossor Hse., Highbury 57 } Keith Prowse & Co., ]59 New Bond St., London, 1
Grove, N.5 Lid. W.1
Kolster - Brandes,- Footscray, Sidcup, Kent 70
Decca Record Co., 1-3, Brixton Rd., London, 39 Ltd.
Ltd. S.W9 } ) . N .
Dubilier Condenser Ducon Wks,, Victoria Rd., 83 | McMichacl Radio, 190, Strand, London, 72
Co. (1925), Ltd. North Acton, W.3 Ltd. w.C.2 .
Dynatron Radio, The Firs, Castle Hill, 103 | Marconiphone Co Head Office, Hayes Middx. 13
Lid. - Maidenhead, Berks. Ltd. .-
E.M.L. Sales & Head Office, Hayes, 9 & | Masteradio, Ltd. 10/20, Fitzroy Place,N.W.l 62
Service, Ltd. Middx. 73 | Mullard, Ltd. Century Hse., Shaftesbury 56
Econasign, Ltd. ... 92, Victoria St., London, 23 : : Ave., W.C.2
‘ . S.W.1 - | Multicore Solders, Multicore Wks., Maylands 100
Edison Swan Elec. 155, Charmg Cross Rd., 37 Ltd. Ave., Hemel Hempstead,
Co., Ltd. W.C.2 Herts. )
Eloctric Audio 17, Little St. Leonards, 49 | Murphy Radio, Welwyn Garden City. 40
Reproducers, Ltd. Monlake S.w.14 Ltd. : Herts. .
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Stand Stand
Name Address No. Name Address No.
Nera of England, Jefferies Passage, High 208 | Standard Tel. & Footscray, Sidcup, Kent 6
Ltd. St., Guildford Cables, Ltd.,
NEWNES, LTD., Tower House, South- 51 (BRIMAR)
GEORGE ampton St., W.C.2 Standard Tel. & 10, Essex St., London, 82
Cables, Ltd.,, Ww.C.2
Pam Radio & T/V, 295, Regent St., London, 84 (SenTerCel)
Ltd. W.1 Stella Radio & Oxford Hse., 9/15, Oxford 55
Peto Scott Elec. Addlestone Rd., Wey- 60 T/V Co., Ltd. St., W.1
Insts,, Ltd. bridge, Surrey .
Philco (Overseas), Romford Rd., Chigwell, 36 | Taylor Elec. Insts.,, 419, Montrose Ave., 54
Ltd. Essex Ltd. Slough, Bucks.
Philips Elec., Ltd. Century Hse., Shaftesbury 96 & Telegraph Con- Wales Farm Rd., North 101
. . Avenue, W.C.2 97 | . denser Co., Ltd. Acton, W.3
Pitot Radio, Ltd. 31/37W 11’8'1\ Royal Rd., 59 | Telemechanics, Ltd. 3, Newman Yard, Newman 8l
St., W.1 ’
Plessey Co., Ltd. Vicarage Lane, llford, 28 | Telequipment, Ltd. 1319A, High Rd., Whet- 80
— Essex : . slone, N.20 ;
« PRACTICAL WIRELESS ** o Telerection, Ltd_.... A:g?]r;ﬂinmﬁ., St. Pauls, 5
& ““ PRACTICAL -TELEVISION ” Trix Electrical, Ltd. 1/5, Maple Place, Totten- 65
. : - . ham Court Rd., W.1
Pye, Ltd. Radio Wks., Cambridge 4 & 95 )
RadioGramophone Eastern Avenue West, 93 Ultra Electric, Ltd. UIKa Wor\l;/sBWestern Ave., 69
Dev. Co., Ltd. Mawneys, Romford, cton
Essex s .
Regentone Radio Fastern Avenue West, 38 | Valradio, Ltd. New Chapel! St., Feltham, 29
& T/V, Ltd. Mawneys,  Romford, - y Middx.
0 Essex “ Vidor, Ltd. West St. Enth Kent 87
Roberts’ Radio 35/37, Creek Rd., East 102
Ltd. Molesey, Surrey Waveforms, Ltd. Radar Wks., Truro Rd., 75
Rola / Celcsuon Ferry Wks., Summer Rd., 3 N.22
Ltd. “Thames Dntton Suuey Westinghouse 82, York Way, King's 2
Rudman, Darling- Wednesfield, Staffs 207 Brake & Signal -~ Cross, N.1 =
ton (Electronics), Co., Ltd. .
Lid. White - Ibbotson, 52A, Goldhawk Rd., Shep- 98
Ltd. . herd’s Bush, W.12
Simon Equipment, 48/50, George St., Port- 104 | Whiteley Elec. 109 ngsway, London, 105
Ltd. man Square, W.1 " Radio Co., Ltd. wW.C.2 !
Sky-Masts Beadon Garage, Beadon 30 | Wolsey Television, 43/5, Knight’s Hill, West 16
: Road, W.6 Ltd. Norwood, S.E. 27
‘Sobell  Industries, Langley Park, nr. Slough, 12 | Wright & Weaire, 131, Sloane’ St.,, London, 74
SLtd, - Bucks. : Ltd. S.W.1 ’

" The GEC. Micro-wave

ONE of thc most outstanding technical achieve-
ments in the recently inaugurated European
television tie-up is the micro-wave radio link spanning
the Alps. This link, 125 miles long, runs from
Chasseral in northern Switzerland, through a relay
station located high up the 15 OOOft Jungfrau, to
Monte Generoso in southern Swntzcrland and it is
the only link between the TItalian and German tele-
vision networks.

The equipment used was supplled throughout by
the Coventry Telephone Works of The General
Electric Co., Ltd. The order was placed in January
by the Swiss firm, Hasler S.A., acting on behalf of
the Swiss Post Telegraph and Telephone Admini-
stration, and the .equipment was installed jointly by
the G.E.C. and Hasler S.A. in time for the prellmmary
Eurovision tests at the-end of May.

For the extension of the television network in
Switzerland, Hasler S.A. has received an additional
order for 1dent|cal equipment to provide a radio link
between Uetliberg, Chasseral, Romont and Dole,

Radio Televmon Link
and the equipment for this project will be made by
Hasler S.A. on behalf of the G.E.C.

The link provides a one-way reversible television
channel handling television signals with a bandwidth
extending to 5.5 Mc/s so that it is suitable for 625-line
pictures. 1t comprises a terminal transmitter and
receiver at Chasseral, a relay station on the Jung-
fraujoch, and a terminal transmitter and receiver at
Monte Generoso. The relay,station situated 12,000ft.
above sea level on the Jungfraujoch is 60 miles from
Chasseral and 65 miles from Monte Generoso. The
stations are so high that towers are not required.

The system is frequency modulated and operatcs
in the 1,700-2,300 Mc/s band, the two frequencies
used in this instance being 1,776 Mc/s and 1,848 Mc/s. \
Two frequencles are necessary because reception and
transmission at the relay_ station have to take placc
on different frequencies in order to prevent feedback
from the transmitter to the receiver. The link, which
is a permanent installation, has been designed so tha
it requires the minimum of maintenance,
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The popularity of the Unex
has resutted in increased pro-
duction which has enabled us
to reduce the prices sub-
stantially. ‘'he outstanding
featnres of the Unex ave :—
® Easy fitting.

® Robust construction,

@ 100% waterproofing,

® 3dB forward gain.

® Light welght.

Unex 833. Complete with 6ft.
alloy mast, chimney bracket,
etc., £3'14'6.

Unex 83X array only, £2.
Unex 33T complete with 10ft.
X 2in. alloy mast, brackets,
etc., £6/15/0.

Unex 83F complete with 14ft.
X 2in. alloy mast, brackets,
ete.. £7,1276.

Unex 83C with cranked arm,
chimney brackets, etc., £3!146
Above prices are for all vertical
channels and R2/6 extra for
horizontal channels.

The DUBLEX
High Grade Aerial

The Dublex has the highest gain
(6dB) of any aerial in the same
price brackes. It has particularly
strong mechanical construction
with special resilient mountings
to prevent element breakage.
The Dublex {s available with
cranked, Tft., 10ft. or 14ft.
chimney mounting masts and
brackets.

Dublex 778 (complete with T7ft.
mast, brackets, etc.), £4.8/6.

-

BAND 111

Aerjal and downleads
f will teequally important

for Band 11 reception—
we design ard manu-
facture hoth aerials and
eables, so order Aerialite
when the time com

CASTLE WORKS STALYBRIDGE CHESHIRE.

NEW! ENLARGED! EXTENDED.'

NEWNES

ELECTRICAL
ENGINEER’S
REFERENCE BOOK

JUST OUT! This rich store of electrical knowledge,
written and compiled by 68 specialists, provides
authoritative information on new developments and
latest practice in all branches of electrical engineering.
It gives you wanted information and data immedi-
ately—therc is no time-wasting or searching through
a number of books for facts you must have. Judge

the value of the work for yourself, now, without cost
or obligation.

32 Fact -filled Sections

including : Theory ", Calcu-
lations Power Station
Practice . Materials . Trans-
formers Distribution .
Motors . Wiring and Installa~
tion . Hlumination Meas-

urement Heating, Ventilat~
ing and Air Conditioning

Welding . Electrenics . Lift-
ing and Conveying . Electri-
city in Mines, Agricuiture,
Horticulture, Aircraft and

Automobiles Progress
Education and Training .
Literature . Rules, Regu-

lations.

Many New Sub-sections
including :  Generators for
Hydro-¢clectric Plant . Surge
Protection and Testing of
E.H.T. Transformers (special
reference 1o 275-kV  Super-
grid) . Testing Induction and Synchronous Motors.

YOURS for 7 DAYS
FREE EXAMINATION

2,184 pages and 32 sections on modern standard practice and
Jatest information on new developments. 2,065 Diagrams
prepared by expert draughtsmen. 280 Special Photographs.
Strongly Bound in Hard-Wearing Blue Moroquette. Size
74 x 57. Weight 3ib.

Do not miss this opportunity of Free Examination in the
quiet of your own home. Post the coupon TO-DAY.
No cost. No obligation to purchase,

l George Newnes, Ltd.. 66/69, Great Queen St., London, W.C.2

i Please send me ELECTRICAL ENGINEER’S REFERENCE
BOOK. It is understood that I may return the work within l
| eight days. 1If T keep it I will send a first payment of 7s. 6d.
| eight days after delivery, and 10s. Od. monthly therearler
until the sum of £3 i7s. 6d. has been paid. Cash price l
I within eight days is £3 12s. 0d.
= ......................... e | Howseoaner
Occupation. .. coveveeercioeeeennanne. l
I i Tenant I
| Your .. . . .
Signature . l Living with Parents l
(Or your Parent’s Signa S S T
: -ture if under 21) EERB 27 ; Ledging Address i
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THIS TV. CONSOLE CAN BE YOURS
for £8 13 . 0 deposit

THE TELEVISOR CHASSIS

The Televisor is the Practical
T.V. Simplex, all components for
which we will supply for only £15.
The Simplex does not entail
converting or adapting ex-
Government units and has been
designed for construction by the
novice. For £15 (carriage 7'6)
you would receive all the parts.
including 14 valves and VCR517
8in. cathode-ray tube. The metal
chassis would be supplied but
undriiled. Alternatively these
can be supplied for a small extra
charge, drilled and prepared.
TH¥E CABINET

The cabinet is our standard Regina which would be
supplied with a smaller cutout. This can, of course, be
bought separately at £7.17.6. carriage 10-.

THE INFERNAL ENLARGER systemn is our special
line. It comprises a veneered and polished wooden
surround with a specially shaped mask, oil-filled enlarger
and four chromed-headed secret fixing screws ; it is
suitable for any cabinet. Price 39’6, plus postage and
packing, 2/6.

The three items above and an 8in. Speaker will be
supplied for £25.12.0, or £8.13.0 deposit, balance over
12 months plus 15’- carriage.

—FREE THIS MONTH

Customers spending one pound or more this month
will receive, free of charge, a copy of our construc-
tional booklet entitled ** The Stroller ' (see last
month for full details of this fine battery portable
which converts into a picnic record player). Alter-
natively, the booklet is available, price 2!/, which

THIS MONTH’S SNIP

: THE

“WOLSEY 54”

This month you have an oppor-
tunity to purchase a really finc
ready built modern Superhet at
the remarkable price of,

£7.19.6 or £3. deposit,

balance over twelve months.

The Wolsey 54 is an A.C. mains Superhet employing latest cnrcmcry
covering long- and medium-wavebands in an ultra-modem case with
illuminated. dial—overall size approximately 114 8—complete
ready to work. Twelve months’ guarantee. THIS OPFER WILL NOT
BE REPEATED.

DANCE AMPLIFIER
MULTI-

METER KIT
The Multi-meter

illustrated mea-
sures D.C.

semlmvity
ohms per volt and is equally suit-
able for the keen experimenter. ser-
vice engineer or student. All the
essential parts including 2in. mov-
ing coil meter. selected resistors,
wire for shunts, 8-point range
selector. calibrated scale, stick-on

range indicator and full instruc-
tions for making are available as
a kit, price 15 -, plus 9d. post and

Powerful three-valve mains ampli-
fier in portable case—10in. speaker
in detachable lid, bass and treble

will be refunded if parts purchased. packing.

GRAMOPHONE AUTO GHANGER
COLLARO 3/521

£9.19.6 «cers

The latest three-speed type with
the famous * Studio ** turn-over
pick-up.

SUMMER SALE

Many special bargains will be available at our Branches during July
and August. For instance. console cabinets suitable for tape
recorders, radiograms. etc., will be avaitable from £7.15.0. It wm
really pay you to call. i vou cannot call. however send a long
stamped-addressed envelope for ** Summer Sale List.

TRANSFORMER

Fully shrouded—standard 200-250 v.
primary. Sec. 300-0-200. 120 .m/a.,

12 TELE-CABINET

Veneered and polished—with glass
or perspex front.

8.3-0-6.3 at 4 amps., 2-0-2 at 2 amps.

controls.
to work.

£7.10.0 complete. ready
M!crophone 126 extra.

MINIATURE PORTABLE V.

You can probably think of many other reasons when you
may need a midget televisor, but it will certainly be

useful when—

(a) Someone is ill. or confined to another room.

(b) Your big TV. fails.

(©) You want to alter or adjust your big TV,
(d) The commercial programmes start.

(e) Servicing an aerial
The  Elpreq  Miniature
Televisor uses standard
conventional circuitry, em-
ploying a total of 13 valves
and 2 crystal diodes. The
cathode-ray tube used is a
2}in. Service type VCRi3-
9A, which has a standard
equivalent and will there-
fore always be obtainable.
The layout is extremely
clean. straightforward and
professional. The wiring,
whilst naturally heing a
little more intricate due to
miniaturisation. is never-
theless completely acces-
sible, and very good results
have been obtained. The

ingtallation.

total cost, if you have to
buy every part, would come
to £16-£17. but you may
have many of the compo-
nents already in stock as
only standard conventional
components are used.
carrying case, similar to
the artist's illustration
above. will be available
shortly. Itssize will he ap-
proximately 9iin. x 8in. x
6in. (internally).

Full construction data. lay-
outs, diagrams, templates,
etc.. running into some 50
sheeb: is. available, price
5'-, pOSt free.

THE SUPERIOR I5in.

& up to the minute big picture TV. for
g only £37.10.0. A 20-valve televisor for
# the amatcur constructor. all compon-
ents, valves and 15in. Cossor Cathode
Ray Tube costs £37.10.0. plus £1
carriage and insurance or £12.10.0
deposit and 12 monthly payments of
£2.11.6. Constructor's envelope giving

Ruislip,

full details and blueprint, 7'6. Return-
able within 14 dayvs 11' you think you

ELECTRONIC PRECISION EQUIPMENT, LTD.
Post orders should be addressed to Dept. 5, RUISLIP.

Personal shoppers,

42-468.Windmill Hill,
Middx,

Phone: RUISLIP 5780
Half day, Wednesday.

however,
152 3, Fleet Street

Phone : CENtral 2833
Halt day, Saturday.

can call at :

£8. Stroud Green Road,
finsbury Park, N.4.

Phone : ARChway 1049
Half dav, Thursday.

cannot make the set
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Television Licences

THE following statement shows
the approximate number of

television

the year ended May, 1954.

grand total of sound and television

licences issued during

licences was 13,479,308.
Region ~Number

London Postal 963,754
Home Counties 363,461
Midland ... 650,729
North Eastern... 449,406
North Western 5 472,726
South Western 146,006
. Wales and Border 166,512
Total Eng. and Wales 3,212,594
Scotland 154,346
Northern Ireland 12,426
Grand Total ... e 3,379,366

Sets From Shrewsbury .
ARTLEY-BAIRD LTD., the
new company formed by.the
merging~of the Shrewsbury firm of
Hartley Electromotives Ltd. and
‘Baird ‘Television Ltd., have started
production of television sets in one
of the recently bullt factories in
Shrewsbury.

Radar Spots Waterspout -

A N unusual report has been
received by The Marconi

International Marine Communica- *

tion Co. Ltd.,, concerning the
“ Radiolocator 'IV” radar in-
stalled on board the 12,340-ton
‘tanker Caltex Tanganyika.

On a recent Atlantic crossing
an echo resembling that gi by
a-squall was observed on the radar
screen at a distance of seven miiles,
although the weather was fine and
clear with no cloud in the area to

- warrant any squalls. The explana-
tion was seen about half an hour
later when a waterspout was
observed "to be forming in the
position where the supposed squail
had originally been plotted.

The !

That Extra Pound

HOUSANDS of licence holders
received a shock when they

tried to renew their licences on the

fast day in May.

G.P.O. coumnter clerks informed
them that new licences could only
be taken out on the day following
expiration, so that licences expiring
on May 30th could be renewed on
May 31st at the old rate of £2, but
those expiring on May 3ist were
not due for remewal until June Ist,
when the additional £1 was
charged. Hundreds of complaints
were feceived at the Post Office
headquarters about the manner .in
which the scheme had been
handled. :

Brazil Buys Equipment
BR}TISH progress in the South
American television market
has taken another important step
forward with a reccnt shipment to

m‘ﬁ%

.programme

“Blackpool.

~waREnE
=aus

Brazil of a complete set of sound
and vision equipment for a large
television studio.

The equipment, which includes
four television camera channels, a
vision mixer and associated equip-
ment, was consigned by Marconi’s
Wireless Telegraph Co. Ltd., to
Radio Televisao Difusora in Sao
Paulo, the main mdustrlal centre
of Brazil.

’

¢ Stars at Blackpool »*
THE second programme to be

televised this summer under
the above title will be on September

15th under the production of
Barney Colehan.
The broadcast offers many

hazards because- when the TV
is being presented
between 8.25 and 9.25, all the
artists taking part are appearing
in one of the 14 current shows in
It is necessary, there-
fore, to juggle with the running
order to put the artists on when
they have a free period from their

The BBC television “‘ roving -eye *’ camera unit is seen on
journeys round London, bringing pictures of crowded streets and brigh

rig
window displays to the viewer at home by the fireside, -
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own theatre. It.is not unusual for .
onc artist to be appearing in the
television show while another is
arriving and a third still performing
at his or her own theatre.

Band IIT Reception
E.CM.F. and BREMA
-._have jointly agreed to recom-
mend the standardised use of a
single input of 75 ohms for both

Forecast Officer T. H. Clifton, of the Air Ministry Meteorological Office,
one of tha forecasters who appear each evemng and, with the aid of maps,

show the current, weather trends.

With him is Noelle dedleton, television

announcer,

Television’s Hollywood ]
D, R. D. GAMMANS, Assistant
' Postmaster-General, told the
House of Commons recently that
he foresaw *‘ tremendous develop-
‘ments ”’ in the field of television
and had visiom of Britain becom-
ing the ** Hollywood of the
television world.”

“ There is .so much lalent in
this country,” he continued, * that
if we do not adopt a oo restrictive
attitude and do not try to protect
British films becausec they are
British films, we have. our

opportunity.”

Transatlantic Agreement
HE  British Broadcasting
Corporation and the National
Broadcasting Company have con-
cluded an exclusive exchange agree-
ment concerning Television News
film. The agreement will come into
operation on December Ist next.

Band I and Band 11I. This follows
technical discussions between the
two associations.

It is recognised that this single
input is. a long-term standard to
which ‘both receiver and aerial
manufaclurers will work, but that
in the interim period there will be
some installations for which two
inputs will be necessary.

Bells Cause Interference
UTON buses have all had tele-
- vision suppressors fitted to
their windscreen-wipers following

" three years of experiments by Post

Office engineers.

- A new problem has been brought
to- their attention, however, by
television viewers lnmg along bus
routes in the town who complain
that every time a bell is rung on a
bus, their TV sets cmit a buzzing
noise and a flash appears on the
screen. This is certainly a real

problem for the G.P.O. tech-
nicians ;. they find that it’s hardly
practicable to fit a suppressor to
every single ‘bell.

Manchester Studios

W]E learn that the BBC iqicnds
to adapt premises in Dicken-

son Road, Manchester, to serve as

television studios for the North

Region.

The studios are the first to be
situated outside London and will
be used until new headquarters are
built. All cameras and control
equipment will be of the mobile
type until permanent ‘cquipment
becomes available.

isle of Wight Station
THE Rowridge television trans-
mitter on the Isle of Wight is
expected to come into operation
some time in November. As soon
as the mobile transmitter and
cameras become available it is
hoped that outside events on the
island' can be televised including
many of the yachlmg fixtures at
Cowes.

Big Screen at Luncheon
LARGE -SCREEN. TV was used
at a recent big Harrogate

 luncheon 1o enable guests at onc

end of the large bangueting hall
to see and hear speakers at the top
table as if ‘they were seated but a
few yards away.

The luncheon was held at the
Majestic Hotel for over 700 people.
The closed circuit transmission
pfojected a picture on to a 12ft.
by 9ft. screen by arrangement with
Cintel, Ltd.

¢ Coin-in-the-slot >> Receivers

IT is possible that ‘“ coin-in-the-
slot ” television receivers will
arrive on the British ‘market this
year.

The first of .this type of set has
been installed in a California home.
It offers the viewer a list of: films
together with the charge that is
being made to view them. The
customer selects the film he wishes
to see and inserts the necessary
money in a slot on the side of the
set.

nature suitable for publication in

Jor the Fd:lor should be addressed. ia :
Television,

Street; Strand, W.C.2

The Editor will be pleased to mnmh'r articles of a prarmal
**“Practical Television.”

Such articles should be written on one side of the paper-only,
and should contain the name and address of the sender.
the Editor does not hold himself responsible Jor manuscripts.
every effort will be made to return them i a stamped and
addressed envelope is enclosed. All t‘oreron{/fnt‘c intended in
The Editor,
' George Newnes, Ltd Tower House, Southampton

Whilst

' Practical

expressly forbidden.

Owing to the rapid progress in the design of radio apparatus
and to our efforts 1o keep our readers in touch with the latest
developments, we give no warranty that apparatus described
in our columns is not the subject of letters pateni.

C opyrighl in all drawim:s, photographs and articles published

“ Practical Television"
the countries signatory to the Berne Convention and the U.S.A.
Reproductions or imitations of any of these are therefore

is specifically reserved throughont
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Past Terms C.\.0. or C

TOPr SHROUDED, DROP TlIROUGH
250-0-250 v70 ma, 6.3v25a .. /11
260-0280v70m3.63v2a 5via

FULL\' SllllOUDl'D U
250-0-250 v , 2

ma,

v

634

. 250~0~250v100ma 63v6
v4

00 ma. @,
-350 v 70 ma 63v2a 5

via,
védn,
3vé

,:0' ;;-m
)
®©
Bl
S

[ij 00!
ES

0-26 v2a,4v3a, for
Engincering Televisor 69/8
42‘5—04125v20ﬁma 63v4a CT. 63V
i 4a CT.,5v 3 &, suitable Argus

-

Televisor. etc. 49/9
[ 450-0-450 v 250 ma, 63v63,63v63.
af S5v3a L 69/6

FiL: \’\ll"\‘ T TR A\\il‘()R\!l‘RQ
‘FAll with 200-250 v 50 c/s Primartes : 6.3 v
i ]aa 5/9 83v2a, 7/6:04-63v2a, 79
“12via 711 :63v3a, 91: 63v6& 17/9
] 230-250 v input 4 v 2 a, 5/11.
. §CHARGER TRANSFORME]
~ §200-250 v 0-9-15 v 3 a, 16/9 : 0-9- 15v6a 22/9
fourpUT 'l‘l(A\QFOR MERS
Standard Pentode 5000 to

R

3ohms .. 419

Standard Pentode 7/8000 to 3 ohms ... 4/
Standard Pentode 10.000 t,o 3 oh-'ns . 211
Small Pentode 5000 to 30 3/
LT, I"l(A\Ql‘ORMLRQ Z)O-Z’!O—%O v
1142500 v 5 ma, 2-0-2 v 18“-02vlla

for VCR.W VCR:N ACR2 o0 36/8
w]5000v 5 ma. 2v2a o % oo ... 39/8

|RADIO SUPPLY CO.

‘Jup to £1 : from £1 to £3 add 1/9 over £3 post. free, Open 1o callers 9 a.m.
Sats.-until 1 p.n. S.ALE. with cnquiries, 1)!(‘:\50 Full list 5d

R s c. MA'NS TRANSFORMERS (GUA]{ANT]‘P]))

Interleaved and Impregnated. Primaries 200-230-250 v 50 (./S Screonod

(LEEDS)
LTD.
Tostage 1/1 clmrt:cd‘on orders

0 5.30 p.m.
lrade List, 5d.

SMCOTHNING CHOI\LS
250 ma 3'h 100 o 11/9
100 ma 10hh3;280 ohms Powed 8

0 h 400 o
'LO AXJAL CABLL
75 ohm 14/38
Twin Screened Feeder
TV, PREAMPLIFIER R.—For F‘rlnge Areas
Brand New: Complete with 6F13 valve.
Onty 2216.
SELENIUM METAL RECTIFIERS.'
RM2 125 » 100 ma, 4/9 : RM4 250 v 250 ma,
11/9 : RM3 123 v 120 ma. 5/9 : G.E '100 v
250 120 v 40 ma. 3/9 : 6!12 vl a-
v 50 ma, 5/8 : W,

9/9 : 25) v a. 7
BATFERY SET
All parts-for conv: ert,lng anv t.vpe of Battery
Recejver to A.C. mains 200-250 v 50 cfs.
Supplicd 120 v 90 v or 60 v at 40 ma. Fully
smoothed and fully smoothed L.T, of 2 v
at 0.4 a to 1 a. Price including chcun:
43/9. Or ready {or use 8/9 extra.
ALL DRY RECEIVER ‘BATTERY
SUPERSEDER KIT.—All parts for the
construction of a unit (houged in metal case

ma. Tully'smoothed. From 200-250 v
5t ¢/s mains. For 4-valve reccivers.. Price
inc. point-to-point wiring diagrams, 35/9.
Supplied assembled :and tested, at 42/6.
SILVER® MI(A CONDENSE R\ Most
values 5d 3/9 doz. one’type. ~ i
,VOL. COI\’l ROLS {standard long <pmdles)
All va]ues le% switch, . 2/8 :.-with S.P:

h, 3/9 - with D.P. switch, 4/8.
'LHC’II Of, YT]C\ —Tubular 8 mfd 450 v,
u

0 v, 5/6 32mmfd4

% 316 :
T |ma. 300-0-300 v 150 ma 1220 v 350 ma, 29/6 ;

02 m
%Aun) to supply 90 v 10'ma, and 1.5 v [4/9:

16: R I~ U‘\ I'FS TYPE 268.—Brand new. Car-

32 THE GALLS LEEDS 2

. BL()(‘K ]'APFR CONDE)

—4 mfd 500-v, 2/9 -4 mfd 1,500 v, 5[9 8
4 mfd 2000 v 7/9 11- mfd 500 v, 7/9 : 0.0
mfd plus 0.1 mfd 8.000 v, common negative
i%%med‘s,lells 0.5 mfd 2500 v, 2/11 1 5 mfd

EX-GOVT, S\IOOTH]\'G ('HOKES =
50mas5-10h ]
100 ma 10 h 150 ohms Tmpicauscd ooo ©

150 ma 10 h 150 o

250 ma 3 h 50 ohms Potted
250 ma 10 h 150.ohms - ..,
250m510h500hms % om © !
EX-GOVT.” MAINS ’IRA\SI OR‘\ITI(Q
Primaries 230/250 v 50 c/cs 4 v 2.5 a, 4/9 :
4v6aHigh, Ins) 7/9:48v14a,.9/9:17v
150 ma, 9/9 : 300 v ma, 9/1I 950-0-250 v
40 ma 6.3 v, 2a 5v 2a, 8/11.; 2800 v-C.T.
5 ma, 22/9 7 v C.T. 120 ma, 21/6 400 v
C.T. 150ma¢v6 Gavsa 6.3V 0.6

3 865-771
10-0-810 v 150

460 v, 200 ma; 6.3 v'5 a, 28/6.*

EX-GOVT. AUTO T IlA‘\QFOR‘\II‘RS .
0-195-200-210-215-220-225-230-2: '1 -

245-250 v, 25/9.

5000 watts 0-57.5 v and t.apped ev crv 11 volt,s

up to 230 v (carr. 10/- extra on this item),

only 88/8. . v o5 N

EX-GOYT. EJILT, -SMOOTHERS +°

fd 8000 o 1111 © .25 mfd.4000v (Block)

-5 35050 v, 313:
“\l\ll'll\ 'I’f\Rl‘S»’-- ek . e
7 valves for Vision and Sound Section 28/6
7 valveholdefs for above 4/-
Electrolytic ~ Condensers « H ’I‘ cd_o
Smoothing q
1 Smoothing Chiokd150'ha 16h
6 Valves for Time Base . o0
6 Valvcholders for above  ~ °
S Selenimn rectifiers - 22/8
Mains transformer 350-0- SJJ v iso ma.
63via 04-5v3a 1
Most other componem.s avmlable\ ‘at low

toned. 39/6, plus carr., 2/6.

SOUND

Any volt

tent use

8hiclds as mustmted
10/6 extra,
WRITE DIRECT TO

SOLDERING
INSTRUMENTS

SUCCESSFUL HOME CON-
STRUCTION AND ALL

SOLDER JOINTING

‘ STANDARD
ds ILLUSTRATED,

6/7 to 230/250.

FOR

-4 x 22 x 2}in. Spi
long. #in. dlameter.
put 9.5-14 -Mc/s.,

EQUIPMENT ||10.5dB., LF. reject!
than 45dB on all
Power gain 24dB.

LASKY'S PRICE.

MODEL,"” ‘Postage 2/6_e:

'LDON 5-CHANNEL MANUFACTURERS’ SUR-
SWITCIED e UNERS | PLUS  TV. COMPONENTS
Instant and | Wide Angle . Scanning _
positive selec- Cotils, , Low Jmp. line
tion ofany one | _ 8nd fra . .. palr 19/6
of the 5 B.B.C. Scanning Cons 35 mm.
television | Jowimp.lineand {mme 1218
channels, by a | Erame output tran 10/8
single con- Focus Coil. 35 mm. clectro -
trol  knob. magnetic 12/8
« Ugses EF.8) | Lineor meeB O.'trans:
R.F. pen- | former. -Au 4/8
tode and ECC31 or 12AT7 | Wide Angle Frame B.S
Double Diode Triode as fre- P}&"""F 10/6
quency changer. Tuning is : ocus Magnets:

obtained by switching inere-
mental inductances.,

Size : Tetrod 15/-
ndle 2:in. | Triode. 178
lolse fgure tubes. . With vemler

on_all channels hetter than

With vernfer 35 mm.

on better and picture smrc Fer- ¢
roxdure ... 5/-

chanmels. | by SSkY g L
12/¢ | Scan coils per pair .. 25/-
Width Control .. T 6/6

Steel.

25/6
12in. long.

range supplied. |]doz.

AERIAL ROD SE
copper plated. Any
numbcer may be fitted together.
:m. diam. 2/@ per

TFTONS | Do Focus Mag Magnet, Less.

. 12/8
ll\%’l‘Al. Dl()]) P
Wire ends. Glass........ o
0 WESTINGHOU

TARLE 'll‘.Ll
CABRBINE
For 12in. and 14in

-

RECTIFIERS
VX.6. ire ends..

PIC PFORTABLE

-3/16” dia. bit Standard Model

Equally suited to daily or intermit- :
Made in England
Régistered Design

(British, US.A., Foreign Patents) *
Export Enqume: lnwted

ADCOLA PRODUCTS 'LTD.

Sales, Oﬂwes & Works : CRANMER. QOURT 'CLAPHAM

HIGH ST., LONDON, S.W.4.

MACaulay 4212

“tubes,
Beauttfully ﬁnished in polishcd
medium walnut veneer. Com-
plete with mask, glass. epeaker»
ret.” Internal dimensions :
15in. wide, 16in. deep 14in. high.
LASKY’S PRICE...... 39711
Carriage 7/8 ext.ra
Also availablo in unpolished
veneer.
LASKY'S PRICE...... 19111
Carriage 7/ xtra.

LASKY

orders value £1—1s.
extra ;

-1 104d. gach- or 9/- doz. -

S RADIO,

370. HARROW "ROAD., PADDINGTON,
] ~ Telephones ! -CUNningham 1979-7214.

HO\)I‘§ :>Mon. to Sat. 9.36 a.m. to 6 p.m.
Postage..and packing chm-ges (unlms otherwise stated) : on

over £10 carriage free A]] goods fu]ly insured in transit.

. AERJAL MASTS
Made of lightweight but ex-
tremcly strong alloy. Ex-
tends to 15ft. Guyed at top and

centre, Supplied complete
with all suy lines,

LASKY'S PRICE........... 32/6
Carrlage 2/6 extra.
BRIMISTORS
Type CZ.1, 1/6 each. CZ.3

LASKY'S (HARROW
ROAD), LTD,

1 ()\‘DO‘\' '\\’ 9.
: Thurs. halfday lpm

extra . £1 0—35 6d.
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- SOLDERING - SAFE - SIMPLE - SPEEDY

with the sensational
new i

710/

post free,
less trade
discounts

BALANCED GRIP SOLDERING GUN

The PRIMAX-SOLDERER is the ideal tool for any RAD!IO-TV-
TELEPHONE mechanic or amateur. Just the tool for service
calls and small jobs on the bench. The Primax-Solderer works on a
different principle from that of commonly known soldering irons.
A current of high amperage produced in the transformer will heat
the soldering tip within 6 seconds. Awailabie for 110, 200'22)
and 220/250v. A.C., 50/60 cycles (60w.). One year guarantea,
Specially designed for easy soh\iering on hard-ta-reazh jobs.
TRIGGER CONTROL,

EXCLUSIVE ALLOY TIP—never
* indefinitely under normal use.

Y INSTANT HEATING—Ready for soldering in 6 seconds.

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

necds re-tinning, lasts

Sole Distributors :—

$. KEMPNER, 19 Ebury Street, London S.W.I
Tel. SLOANE 3586  Through wholesalers and retailers

=—SIMPLEX—
=VALVE SET=

=30 , = = VALVES

ALL GCUARANTEED. EX.-GOVT.

EF5) q’- EI‘.;O(Syl)B 3 | SP6l 26 | SPil 2'6
EB34 2'- | EASO 2-16J5 5- | 6SN7 S -
6J5(M) 6~ | 6HB(M) 4'8 | 6SHT(M) 5- | 6SKT7 5=
135 4/5 | EF8 78 | EF54 5'- | EF39 7~
EC52 5'- | ECo4 4'6 | EL32 7 - | EL33 12'-
EBC33  7/8 | EK32 - | BAMG 78 | BALS b &
GBWG6 8/6 | 6BW/ 8/6 | 9BWE 86 [ Rig 13 -
1T4 T | 1IR3 s | 1S4 7 -1 185 '6
384 76 | 3V4 8/8 | 3A4 718 | CV63 58
VU3 88 | 5Z3 8/6 | 524 8/8 | 5U4C 9/~
6X5 i rw4'30) 8/6 | 807 8 - | HL2 2:6
Pen22) g- | Cv1s3 6'-| CV173 96 , VUlil 3~
VUiss 31~ | U22 6 | 6K8 11°- | 6K7 8 -
6Q7 88 | 6V6 8/8 { VR115 4'- | LS 86
50L5 8/6 | 3524 8 | 1246 T 1 1209A 6:-

Condensers, —Electrolyt;ic 430 volt workinz. 8 mid., 2:3.
8+8 mfd.. 3'9. G+16 .4/8. Dubilier 500 volt working,
20 mfd.. 3'-. 32 m 5- "Bias, 2 mfd. 2 volt, 50 mfd. 50
volt, 2° each. -~

Resistors.—0Our Selection, 128 per 100. !, L 1, 2 w.
Co-axial Cable,—!in. dia.. 802, Brand new. 8d. per yard.
Potentiometers.—All values to 2 meg.. less switch. 2/
2§ch. )Y&'lth switch, 100 k. ! meg.. § meg., 1 meg., 2 meg..

/- each.

VINER’S (Middlesbrough)

Radio Government Surplus  Electrical
26, LEAST STREET.. MIDDLESBROUGH
Telephone : MID 3418

LEARN THE PRAGTIGAL way

Specially prepared sets of television parts (which you

receive upon enrolment) with which we teacn you, in
your own home, the working Sf circuits and bring you
casily to the point when you can construct and service
a television set. Whether you are a student for an
examination; starting a naw hobby; intent upon a
career in industry; or running your own busincss —
this Practical Course is intended for YOU —and
may be yours at very moderate cost.
EASY TERMS FROM £1 A MONTH

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

e S

R
-

POST THIS COUPON TODAY EXPERIMENTAL
Please send me your FREE book on Practical Courses: : GUTFITS : { 2 . P o

J | TELEVISION — Instruction and cquipment for building a Television
: I am interested inL e, i Receiver.

§ To: EM.L INSTITUTES, Dept. 138X, 43 Grove Park | RARIO 1 — A course in basic principles.

{ Road, Chiswick, London, W.4. 1 RADI0 2 — Instruction and equipment from which you build a Radio
[ ] ] Receiver.

(| PN oot ©0gPOSKoCea0000RB300Aa000000 | Also for Mechanics, Electricity, chemlstry, Photography, Carpantry,
l  ADDRESS ) Draugth ship, ¢ cial $.W. Radio, Languages.
| ADDRESS ........ o s I T A : E M l INSTITUTE The saly Postal Gollegs which s par
LAUGUAT .............................................................. €30 ¢ of a world-wide Industrial organisation.
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'MULTIPLE TRACK RECORD-
INGS

ULTIPLE sound track record-

- ings are the order of the day
for all kinds of purposes, using
‘both photographic or magnetic
recording, and though much of
the detail equipment design is
quite unsuitable for picture record-
ing, the pioneer work has been
,valuable. Triple magnetic track
‘recording on film has been used in
*Hollywood for- some years for
sre-recording dialogue, music and
effects tracks on to a final photo-
"graphic track for theatre release.
‘The same equipment has been
used for television films production,
“which also occasionally make use
.of }in. magnetic tape’ using twin
tracks. One track is used for
recording the sound for the
‘television pi¢ture and the second
track is used for a time-base
recording. When reproducing
~or transferring to another track

#(such as a 30ft. per second magnetic

TV picturc tape) the original

#~ timebase is scanned on a C.R. tube.

;'against a 50 or 60 cycle reference

{ to ensure that synchronisation is

 maintained. Multiple track record-

i~ ings are also used for all kinds of

" other purposes, from prospecting
for oil to research on atom bombs.
But that is . another story
altogether !

THE MANCHESTER STUDIO
V follows the film ! At any rate,
the siting of the BBC’s ‘‘ new”
television studios seem to follow the
- trails , blazed  by- film pioneers.
. Alexandra Palace and Lime Grove
v wereé both sites of early. British
. cinema studios, thé homes of Big
‘Ben and Gaumont films respec-
tively. And now, the acquisition
of ‘the first provincial TV studio is
announced at  Manchester.
Following what seems to be the
usual precedent, the studios where
“ Mancunian > films were made
have been taken over by the BBC

for its Manchester TV studio.

- This is situated in Dickinson
Road, Rusholme, and has been
.operated for about eight years by
Film Studios (Manchester) Ltd.,
which is closely associated with
" the’ Mancunian Film Corporation,
“'a producing ‘and distributing

-

PICK-UPS AND

w—

By Iconos

organisation which has. been in
existence for ‘over twenty years.
John E. Blakeley, the -managing
director, has carried out a policy
of “what Lancashire thinks to-day
—London will think to-morrow,”
and it must be admitted that in
many ways he has been right.
Aiming-at the tastes of the cinema
audiences of Lancashire and York-
shire, which _account for about
one-third of the cinema seating
capacity of the British Isles, he has
ignored the jaded tastes of the
London film critics. Finding that
the British and American films he
was handling did not quite meet
the regional requirements of these
counties, he started making films
on broad comedy lines, featuring

comedians well known locally and.
at Blackpool, Morecambe, Scar-.

borough and other seaside resorts.
He put George Formby, JInr., into
his first film, a modest effort calied
‘“ Boots ! Boots!” which broke
records all over the two counties
and -was well received elsewhere.

Enlisting the services .of Arthur.

Mertz, the most prolific music hail
‘“gag” writer in the northern
counties, he launched upon a series
of broad slapstick comedies of the
Crazy ‘Gang type, featuring Duggie
Wakefield, Frank Randle, Norman
Evans, Nat Jackley, Tommy Fields,
Betty Jumel and others. Blakeley’s
carlier films were made at studios
in London, but after the war he
acquired a disused chapel - with
buildings adjacent in Manchester.
He spent a great deal of money

fitting them out and equipping.

them with lights,
sound apparatus, not to mention
all the other necessities such as
workshops, scéne docks, a theatre,
property rooms, dressing rooms
and offices, There are two nice
stages, No. 1 being 100 ft. x 55 ft.

widening to" 80 ft. and No. 2 ‘H

measuring 50 ft. x 40 ft. Power
supplies are from the local mains,

cameras are by Newall, lights by .

cameras’ ‘and’

REFLECT/ONS

Multiple H.D. Industries and Mole-
Richardson with sound by Visatone
and G.B.-Kalee. In other words,
the BBC have acquired in one
piece something which would have
taken them quite a long time to
assemble.  John Blakeley, who
directed most of the films made
by Mancunian, plans to continue
making his films especially for
Lancashire and Yorkshire—but
they will be once more mdde in
London studios.

FUTURE TV CENTRES ?
HERE else will the BBC look
for provincial studios?  If
they follow precedent and acquire
studios or premises already estab-
lished in the provinces, there are
a surprising number of possible
sites. Close to Torquay, old film
studios, now disused, are situated
at Watcombe Hall, Babbacombe
and at Oldway, Paignton. The
latter studio was established just
as the British film studios faced a
slump. The only film wholly made
at the Oldway Studio was. one
intended for American Televisiofi !
The equipment, by Western
Electric, Mitchell, Mole-Richardson
and others, was first-class and there
were excellent and well-fitted
cutting-rooms, The equipment
has gone, but the premises and,
I believe, the sound proofing are
still there, Perhaps this.ill-fated
local enterprise will yet revive in
the interest either of BBC or
sponsored television. Other early
film studios existed in Sheffield,
Hove, Brighton, St. Annes (near
Blackpool), Lancaster, Holmfirth
(Yorks), Bradford, Macclesfield,
Liverpool, Rochester, Shoreham
and Hastings, Some of the
* studios > were of the early glass-
house or open air type. Bamforth
comedies were made by a York-
shire firm which also specialised in
religiousdantern slides and seaside
post cards I Their studio at Holm-
firth was quite a centre of local
activity in the heyday of the silent
film. The St. Annes Studigs was a
huge plant, converted from an old
aeroplane hangar. Brighton and
ove had several well-equipped
studios. Indeed, there is'a modern
and very active studio there now
in _St. Nicholas. Road. Brighton,
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with two stages and a full schedule
of film productions ahead. Most
of these places are far better and
more commodious than the BBC’s
original studios at the Alexandra
Palace.

TV COMPETITION
THE passage of the Television
Bill through the House of
Commons has been stormy, but
at last it is through and goes on to
“ the other place,” the Lords.
Activity in sponsored television
cnterprises will now be intensified,
particularly by those companies
engaged in the making of films for
television. Norman Collins’ High
Definition Films at Highbury and
Douglas Fairbanks’ Company -at
Elstree are particularly active and
many other companies will now
enter the field. Already there are
said to be at least six hundred
technicians engaged upon making
films for television. Some of these
have been working on films for
American television for some time,
of course, but now the demand will
be for local 1.T.A. programmes in
addition. There will be competition
for staff, too, and it is possible that
quite a few BBC TV producers and
enginezrs will change over to
sponsored TV or to the film com-

panies specialising in this work..

The Highbury Studios of High
Definition are fully fitted up for
electronic shooting, using television
cameras and recording the pictures
on specially designed tele-cine
cameras made by Moy to High
Definition's specification. The TV
method of shooting does enable a
large footage of finished product
to be achicved in. a remarkably
short time, Pictures viewed on the
TV monitor ,are of wonderful
quality and give one an idea of the
quality and definition it is possible
to achieve under ideal circum-
stances.

- VISTAVISION

TO meet the competition of im-

proved quality TV, both from
BBC and sponsored sources, the
film industry have: produced yet
another gimmick to improve pre-
sentation at theatres. Under the
name ¢ Vistavision,”  special
motion-picture cameras photo-
graph the negative horizontally
along the film, as with a Leica
“still” camera, one frame of
picture covering the space formerly
occupied by two. - This means that
the picture area of negative is over
two-and-a-half times as large as the
standard type of negative, and the

size and other
the negative are
correspondingly reduced. The
negative film travels at twice
normal speed, but the wide negative
is exposed at the usual 24 frames
per second. Prints are made by
optically reducing this large nega-
tive and at the same time twisting
the picture 90 deg. into its normal
size on a standard print. Quality
and definition are improved to an
cxtraordinary degree, especially on
the enormous screens now in use.
This is another effort—and a most
impressive one—to draw viewers
back from their armchairs to the
piushy tip-ups of the cinemas.

16mm. TV RECORDING
F course, the consumption of
film stock and the amount of
processing required for the negative
will be doubled when .Vistavision
type negatives are photographed.

inherent grain
blemishes on

.

This rules it out as a method of
recording large photographic nega-
tives of TV material along the lines
of the High Definition or other
tele-film systems. For TV record-
ing, the tendency is towards
smaller negatives which are quite
capable of giving sufficient reso-
lution for most purposes. 16mm.
film is being used experimentally
both by the BBC and High Defini-
tion and is in general use in the
U.S.A. Good quality results are
achieved with much less cost.
Accuracy—or, rather, insufficient
accuracy of perforations of stan-
dard commercial 16mm. film —is
one of the main problems. Research
departments engaged upon develop-
ment in this field are unperturbed
by the report of successful magnetic
recording of pictures on tape. * An
interesting laboratory experiment,”
they comment, and turn back to
their flying-spot scanners.

New TV Tower at Crystal Palace

IT is now possible to give some
details of the aerial tower
which British Insulated Callender’s

. Construction Co. Ltd. are to
design and erect for the BBC to
their detailed specifications of
structural requirenients, wind load-
ings, etc., at their new London
Television Station at Crystal
Palace. This station will eventually
replace the existing transmitting
station at Alexandra Palace. .

The new tower is to be a self-
suppoiting lattice-steel structure,
640ft. in height, and will have a
base width of 120ft. For the first
440ft, it will taper after the manner
of the Eiffel Tower and from this
point until it reaches the height of
600ft. will be of square construction
with parallel sides of 9ft. 6in. square
section. The top 40ft. of the
tower, which is also to be of square
section, will have parallel sides of
2ft. 6in. face width.

The structure will be designed to
resist wind pressures varying from
27 pounds per square foot at the
base to 55 pounds per square foot
at the top. Allowance has been
made for icing in bad weather
and the tower will resist these wind
pressures cven when all its mem-
bers are coated with a half-inch
thickness of ice.

Between the 440ft. and 660ft.
levels, eight stacks of four dipole
aerials will be mounted and at 440ft.

provision will be made for the
tnstallation of dish-type receiving
aerials for picking up outside
broadcast transmissions.

The foundations of the tower are
being specially designed to provide
for the possibility of future under-
ground extensions of the trans-
mitter buildings beneath the struc-
ture. The tower itself will be
provided with an electrically-
operated hoist to carry two passen-
gers or a goods load of five cwt.
to a height of 440ft.

The whole structure will be of
bolted construction and will weigh
approximately 370 tons. All.
structural
tions will be -hot dipped gal-
vanised at the works of - Messrs.
Painter Bros., at Hereford, who
will fabricate the steel work.

British  Insulated Callender's
Construction Co. Ltd. were
responsible fog the supply and
erection of the existing 750ft. high
masts at the BBC's high power
television stations at Sutton Cold-
field, Holme Moss, Kirk O’Shotts
and Wenvoe, and are to provide
masts for three of the medium
power television stations now to be
built. These are at North Hessary
Tor (Devon), where a 750ft., mast
is to be erected, and at Pontop
Pike (Newcastle) and Rowridge
(Isle of Wight), where 500ft.
masts are to be installed. /

L= R N e
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Cash with z;rder. please, and print name and address clearly.

U.E.l. CORPN.

BUILDING THE “SIMPLEX”?

Thousands of enthusiasts are building the R.F. UNITS TYPE 28 and 27. For
N Simplev Televisor:now being featured use with the R.1355 or any receiver with
in_‘ Practical Television.” WH OT VALVES a 6. 18 v. sulréply m’I‘gese nr§ thtl? garngéﬁ
X ‘B o se 2 valves
go?\%&?ni%g?fn cons(i::lgt‘loi:l}iz&:lggnrd 1G6 6/8 | TAT 8/8 | 524 10/~ ;1:]:(} rllgofulg%sz.w y‘;)e ;6 covers 85-50 Mc/s
Bllue Prir::l Qaddm%nal lnot([:s and su%g;zs; 1E7 8/6 | 7C5 8/6 | 5U4 10/- g-cﬁlgm(%tgg_'s%). ::ledt. r;l;x)rpe 2(:70 'gg}::&? &Sj-tsg
tions. and Query Service form, sent fo - | TF7 X 3
ORLY B, Al componenis avariatle &x | 1Ny G (7wt 8B | awior 16 | ChROR BRAR el NAIER'S
ock as follows : . 5
ALUMINTUM CHASSIS,—18  swe. | 114 7/8 | 12H6 8/8 | go7 %18 { R.F. UNIT TYPE 24. Complete with 3
DRILLED. with screens and tube holder | 2B7 8/6 | 12J5 6/- ECH35 12/8 valves SP61 and full details of modifi-
Er%ckgt.]d%/eb. lg}%AtIr\Jz.o?vth screens and | gaq4 9)- | 12aH7 12/8 | - e (63;{(‘);; ies?uired to cover all TV. Stations,
ube holder bracke: - - g i- )
TRANSFORMER,—250-0-350 v, 150 m.a. | 387 8/6 1125G7 718 | EBC3  8/8 | TRANSFORMERS.—Manufactured ~ to
6.3v.5a.. 5vV.3a. tapped at 4'v., ONLY 6AGS 7/6 | 12SK7 8/6 EB34 3/6 | our specifications and fully guaranteed
32/8. _(Postage 2/-.) . W 6AK7 8/8 | 128R7  7/8 | ppag ¢/g | Normal Primarles 425~0-425 v. 200 ma.
CHOKE. 10 h. 120 ma. 10'6. (Post 1/-). | gpy 76 | 8D7 718 63 v. 4 8., 63 v 5 v. 3 a., ONLY
RECTIFIERS.—RM3 5/- ea.. K3/40 6/- ea, | opq %16 Py EF39 6/8 | 50!~ 350 v. -0—&50 v 1so ma., 6.3 v. 5 a..
VALVES.—EF50 6!6 SPGI 4/-, 6SNT 9/-, 6C3 48/‘ 32 716 EF50 - 6/6 | 6.3 v.3a.%5v 3a.. ONLY 42’6 . 250 v.-0-
6J5 5/6. EB34 3/8. E. = S e ot || G a6 | % /8 Red 250 v. 100 ma., 6.3Vv.64a.,5V. 38, ONLY
VALVEHOLDE RS, —BIG/(EF' ‘) ‘71%97 50Y6 ©  8/6 . .| B2/6. 350 v.0-350 v.. 150 m.a. 6.3V, 5 a..
é/% and M.O. 6d., Diode (EA50) 8., VC 6H6 5~ 58 8/6 Sylvania 8/68 | 5°v. 3 a. 0‘\ Ly 32/6 The above are [u]'ly
6K6 - EF91 2/ shrouded, upright mounting. .5
VCR97 TURE.—Tested full screen, 428 | o7~ '?/ls 122 10| po ’isﬁ EHT. with D wingings of 21 1a. G
CONDENSERS.—Electrol y?ics 25 m o i@ | 1628 4/~ 7916 7 kV. T. with 4 v. ONLY
25v.1/10. 16 x 8 mfd., 450 v. 5/8, 32 x 32 mfd. N 7 - EK32 6/6 | 85/6.° PLEASE ADD 2,_ POSTAGE FOR
450 v. 6/-, .1 mfd. 2.500 v. 4/6. - Mica, silver | 6R3 8/6 [ 1209A 9B | Loos g | EAGH TRANSFORME
mica. and tubulars, 350 v. d. each. €us . 8/6 | VRISOE0 818 | Spey - | man. 1RA\9F0mn-R FOR VCR97
POTENTIOMETERS, —All values. pre- | 6ve 8/6 | VR137  5/9 TUBE.—2.500 V. 6 M. 2.0:2 v. 1.1 &, 2.02
i{]z& 1/9 cach, long spindle 3'-, with switch, GVEGT 78 | KT44 8/8 MIUM 1%[6 o 8“34/6 (posmge 2, 5
RESISTORS. ! watt Cg 1) el ggé; 8;2 {f’ggs 5’,”; 5’5% 7/‘; AMERICAN ROTARY 'm%‘;\‘ssﬁgnm-
tt 8d., 1.5 6t ki ! ERS.—12v. D.C. input, output 255 v.65 m.a.
(Jg?14 g‘(()R\"KRg v_v_a'm 18" . lin. 10d. | gsH7 ’:'/e HL23DD 6/ | 954 6/- | Useful for car mdfo. or xt:snning eloctric
BPEAKLI oolin, LA P WIG | gl ge|TPm  g- %5 6| sneversomonr tenery e ONLY 358
All ('.'omnum‘;n: Brand New and Un- | 65K7 718 1185 8- | 9003 6/- | VCRST Tube with mu.metal screen. 4
used.  Full Price List available on | 6SL7 9/- | 1T4 8/- | 9004 6/- | valves: EF50 and 2 of EB34. NEW CON-
reguest. 6887 %16 1 1RS 8/- ! 931A 50/- | DITION. ONLY 59/8 (carriage, etc., 7/6).

Opén until 1 p.m., Saturdays, we are 2 mins. from High Holborn (Chancery Lane Station). 5 mins by bus from King's Cross

THE RADIO CORNER,

Include postage as specified and on Component Orders under £2.

i38, GRAY'S INN ROAD, LONDON, w.C.I.

(Phone TERminus 7937.)

To . Construct Your Ow:a Television Aenal
SUMMER TIME IS THE RIGHT TIME TO CON-’
STRUCT AND ERECT AN AERIAL
WE SHALL BE PLEASED TO SUPPLY INFORMATION,
IF REQUIRED, ON ELEMENT LENGTHS AND SPACINGS,
WITH FULL ASSEMBLY INSTRUCTIONS., ALL WE NEED
IS THE CHANNEL NO. AND TYPE OF AERIAL TO BE
CONSTRUCTED
All fittings are die-cast, using high quolity aluminium and are

fully guorcnteed. .

14ft. 16 s.w.g. 2in. Aluminium Masts Inc.’ Carr.  50/-
(Transit Board 15/- extra. Returnable.)

- in. 18 s;w.g. D/H Alloy Tubing. Per ft. 10d.
fin. 18 s.w. g. D/H Alloy Tubing. Per fr. 1/4}
INSU LATORS, Unbreakable, waterproof (standard

lin. x din. fitting). Each  6/9
INSULATORS. Unbreakable. For *' In-line '’ Aerials.
. lin. x in, ficting. * Each  8/9
MASTHEAD MOU NTINGS, 2in. Pole fitting, | in.

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

Cross Boom Each 6/-
‘REFLECTOR AND DIRECTOR ROD HOLDERS

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

lashing, Set 40/~ & 35/-
BRACKETS Lightwcight. lin. Pole fitting, single

lashing. Set 30/- 25/- £1 & 15/

2}d. stamp for Ilustrated Price Lvsl- C W.0. Package and Pestage
0/6 extra for costings or 2[3 extra where orders include tubing.
- Address in block letters please."

MARLBOROUGH, WILTS.

'Phone 605.

{ visor in table of console form, 7/6.

VIEWMASTER

LONDON — MIDLAND — HOLME MOSS — KIRK O'SHOTTS —
WENVOE—PONTOP PIKE—TRULEIGH HILL—ISLE OF MAN
—ROWRIDGE (ISLE OF WIGHT).

Constructional envelope with fully fllustrated manual, full size
diagrams and operating instructions for hundln? on the ready-
drilled chassis with simple tools in 7 easy stages from guaranteed
new, as specified, components—a first-class 9in. or 12in. tube t,e‘;e-

Constructional enveiope for
mocifying to 16in. or 17in. big-picture tube, 3/6.

W.B, COMPONENTS.—WB200 Sound and Vision drilled chass!s
with all valveholde and grommets mounted, 18/8 : 'B101
Chassis Support. 6/- : WB102 Power Pack drilled chassis wlth all
valveholders mounted, 18/6 ; WBI103 Heater Transformer, 42/- ;
or WBIQ3A Hcauer-auto lmnsformer 52/8.; WBI04 Smoothing
Choke, 15/ : WB105 Specla!T\’ Pe Loudspeaker, 43¢ : WB106
Frame Transformer, 23/6 ; ne Output Transformer, 32/6 :
WB108 Scanning Coil. .;318 \\ 'B109/1 Focus Ring for C.R. Tubes,
except Mullard and Mazda, 92/6 ; WB109:2 Focus Rlng for Mullard
Tubes, 22/6 ;: WB109/3 Focus Ring for Mazda Tubes. 8216 : 110
Wideh Control, 7/8 ; WBI111 Boost Choke, 5/9 : WBI12 C.R. Tube
S 6 .. V Pre-amp chassis, 1716: 12in. Console
Wide Angle Components,—WB113 Line
WBl14 Frame Transformer, 23/6 : WBI15
WB116 Width Control, 7/8 ; WBI17 Linearity
WB118 Focus Ring, 22/8 : WBII9 Heat,er ‘Trans-

Scanning Coil. 42/- |
Control, 7/6 ;
former, 16/9

WEARIT COMPO I‘\'l s.—uomplete set of coils and tvpe LD
choke : Model * A,” 22/- : Model “ B.” 30/~ : Model

Model “-D,”* 30/- ; Model “ E.” 28/-. Pre—amp coils, all models.
‘4/- pair.

WESTINGHOUSE RECTIFIERS,—14A86, 20!4 Z MDSG.. 1147 5
EHTI00, 29/5 ; 36EHTI0, 17/8 : WX3. 3/9 . WX6. 3/9.

ALL OTHER PARTS AVAILABLE. VIEWMASTER LIST FREI‘
. ON APPLICATION.

Postage and packing extra on orders under £2.
Cata]ogue Na. &, post fre

Southern Radlo &Electrical Supphes
SORAD WORKS '
REDLYNCH : SALISBURY : WILTSHIRE
Telephone : ‘Downton 207

54-paze illustrated
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A REMINDER ..........

Since we pioneered wide-angle scanning for the Home-
Constructor several years ago, we hava become so well known
as manufacturers of reliable television components that some
of our standard lines are liable to be forgotten. i

&

Typical examples of these are : : e

465 kefs I.F. Transformers type 160 (Miniature), size lin. x
lin. x 2in. = Price 7/6 each.

465 kefs |LF. Transformers type 158 (Standard), size 1in. x
1§in. x 3}in, Price 9/6 each.

Tape-Deck Oscillator Coils, type 3l.  High impedance,
screened, each coil adjusted to 9 mH. Price 9/3 each.

From all Leading Stockists.

srce e ome « ALLEN “Tivirren

specified for the ** Teleking,” Super-

~— visor ”* and ** Magnaview.'’ Crown Works, Lower Richmond Rd., Richmond, Surrey
Conversion circuits . for 14in. and Telephone : Prospect 9013
17in. C.R. Tubes now available. Send 9d and S.A.E. for Wide-Angle Circuit Diagrams.
I3

[ Unrepeatable
TALLON VALVE BARGAINS

6K7IG 5- | EF38 6'- | MSPEN 5'- | R19 8/8
a4 gggg 8/6 | VU111l 5!/- | EF50 6i- | BAMS 6/6

8/6 | 125C7 5- | BEL32 6- | EF5t 4/6
. . . . 12ATT 8i- | 6AQS 8/9 | ACGPEN  5i- | VP23 by~
for television, radio and grams, polished, | 12BE6 69 | 6BWS 6/- | 6B4 58 | 7ST 6/-
BT led flat kits or | 503 6/6 | 6U5 /9 | 6V6G 7i- | 1246 56
ready for assembly in packe a its Kr741 ge 15AUT | §BAG g8 . 7
. - | 1me /3 | 6X4 !
factory assembled R3 8/6 | 6ATS 778 | 9BWS 6i-

TELE-KANG cabinets with space for radio or tape 1{"1]1\1)(1‘)[}11}( (jm. 6&501 T, P
A 2 ” ” ” » | SOL 4 A A )01, . LI K 5
recorder with or without doors, ford2”, 157, 16”7 0r 177 | 4 "0 0y AXLEY FOUR BANK, 36 1 6 BANK YAXERY, 2/3.
5 . ELECITROLYTICS—NEW SURPLUS: 8 mfd.. . 18
VIEW MASTER cabinets, console, or table, | g'mid, 500 v., 1’11 ; 16 mfd.. 30 v.. 2/6; 16 mfd.. 450 v., 316 ; 63
12 and 7in 350 v., 3/9 ; 16-18, 275 v., 4;- ; 8-16,450v.,4/3; % 50 v., 1/9.
: - POTS.—2 K., less. 1/9 ; 100 Kv. Midget (Short Spindle), 9d.: All :
P.W. 3-SPEED AUTO-GRAM CABINET. ochers,lz'& less ; 4/- with Switch ; Wirewound Pre-set 1000 to

0 K., 312
LYNX CABINET. 69 kV. EHT OSCILLATOR COILS, 15/-,

Few Only, GARRARD MAGNETIC PICK-UPS. High
ARGUS CABINET. Impedance, 24-. .

i COILS STOCKED : R.E,P,, Osmor, Denco, Wearite, Weymounth

RADIOGRAM, RADIO AND SPECIAL TIE MIDGEY M.A\d'rcmm;r,\m with' Reaction. including
> iagram Battery and Mains Receiver. 8- pair.

CAB' NETS TO CUSTOMERS DESIGNS. CHARGING TRANSFORMERS, Tapped 4 v., 9v.. 18v. for2v..

SUPER CABINETS FOR SOUNDMASTER, | {v..12v. Charging. 196 ; 1v.. 2V, 4v..6V.. 10V, 15 V.. 20v., 30 v..

4 amp. type, price 22.6.

MlN'-FoUR AND CRYSTAL DIODE €ases | Co-AXIAL CABLE, 9d.yd

., lin. diam. Stranded. 17/6 for 25 yas.

at 14/6 each, including postage. NEW BOXED GOODVIANS. 5in. Spkrs., 15/-
5in. M.E. 1,000 ¢ FIELD + S..
; : SILVER MICA'S,, 6d.; TUBULARS, 6d.
Consult your local dealer or write. {0 : F.C.C. 001, 6 V., Bi-: 001 12KV., 7/6 ; 001 15 KV.. 10/~ Q
(DEPT. P.T.L)

75 pf. and 2 pf. CERAMIC SHORT WAVE VARIABLES (Long
Spindle.) 2/6.

JAMES TALLON & SONS ETD. | iand sy b difiaditthi, ficsse: =0

Quotes, S.A.E. Surplus Booklet, 8d.
MANOR WORKS, MANOR ROAD Post d. up to 5-. 1'- up to £1, 1'6 to £2. C.0.D. (over £1).
RUGBY Telephone : RUGBY 2070 RADIO SERVICING CO. 82, S()ll;:l(}&'llji}x"‘.n\\;'(.;s.“m\b'
EALING 5737. _ Next (o Sputh Kaling Tube Station.
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I'he Editor does not necessarily agree with the oninions'exprcssed
by his correspondents. All letters nrust be accompanied by the

aame and address of the sender (not ily for publication)

NORTHERN POLY CLASSES
SIR,—Our new classes commence on September 27th,
1954, and will be of interest to your readers, and
1 should be most grateful if you could spare some
editorial space to announce them.

I have received the most generous material assis-
tance from all the manufacturers of Band II1 and
F.M. equipment, and the governing body of the
Northern Polytechnic are spending a considerable
sum on new test gear. :

" . There is no doubt that the future of Band 1II

television and F.M. broadcasting principally lies in
the hands of the installation and servicing engineers,
and it is with this in mind that we are trying to
encourage as many people as possible to study the
problems associated therewith.—JoHN GiLBERT (Head
of Departiments of Telecom. Enginecring, Northern
Polytechnic, N.7).

“H » VERSUS THE MULTI-ELEMENT ARRAY

IR,—I am, of coufse, aware of the published figures

of galactic noise in relation to wavelength, but I

disagree with Mr. Harkpett's interpretation of this
data.

To give a readily appreciated example, Mr.
Harknett would have us believe, if I understand him,
that the signal/noise ratio is determined entirely by
the magnitude of galactic noise. Thus by implication
it appears that a television receiver having, say, as a
first stage a mixer (i.e., no R.F. stage) connccted to a
conventional ** H”™ aerial, will give the same per-
formance, so far as noise is concerned, as one possess-
ing an effective R.F. stage connected to an efficient
directional aerial. That this is not the case is readily
demonstrable both practically and theoretically.

If I may venture a personal opinion, 1 feel that
Mr. Harknett has over-generalised his arguments in
pursuit of support for what was an original false
premisé, namely the superiority of an *“H ™ aerial
over a more claborate array.—SPENCER-WEST (Gt.
Yarmouth), <o

ARE M/cs NECESSARY ?

IR,—In the July issue of your magazine there

appeared an article entitled * Are the 3 Mc/s

Bars Necessary ?”’ 1 do not agree with the author’s

result of approximately 2.4 Mc/s bandwidth for equal

horizontal and vertical definition. = Similar results

have been obtained by authors in other technical
publications.

The author has obtained the figure of 96,700 cycles
of black and white elements in each complete picture,
but in multiplying this by 25 to obtain the frequency
in cycles per second he has overlooked the fact that
these 96,700 cycles must be resolved in less than
1/25th second. The frequency will be greater the
lower proportion of the total frame time the active
line elements occupy. For instance, if half the frame
time was occupied in transmitting pulses and black
levels, then the 96,700 cycles would have to be trans-
mitted in {/50th second and the maximum bandwidth
would be 96,700 X 50, or 4.835 Mc/s.

The correct bandwidth required in our 405-line
system to give equal horizontal and vertical definition
will therefore be :

Total frame lines _ Total line acrial
TULVSRES 8 No. of actual lines ~ Actuallineacrial

405 _ 99 (approx.)
97,700 25 x 357 X & G 3,061,000c/s
or just over 3 Mc/s. S .
This may be checked from an accurate photograph
of Test Card C by ‘measuring the active time rate and
comparing with the frequency gratings. It will be seen
that the closest.comparison is given by the 3 Mc/s
grating.—W. RusseLL (Coventry). 3

. INTERLACING )
IR,—I have followed recent articles, on interlacing
etc., and have listencd 1o a number of club
members discussing this point;: but:l fail to see just
what all the fuss is'about. ] do not make receivers,
being content with a commercial‘model, and I do not
know whether this interlaces or.not. What does it
matter 7 The picture looks good, and when I have
been shown sets with a so-called bad interlace, they
look just as good—unless of course, the lines are
paired. After all, it was recently stated in the article
on 3 Mc/s definition that the correct distance for
viewing is where the lines just merge. Surely, then,
at such a distance the picture will look good with all
but the most atrocious interlacing. Another point is
this 3 Mc/s business. Surely, at the normal viewing
distance anything above 2 Mc/s looks all right, as
there are few details in the average ** telecast ** which
are fine cnough to be produced by 3 Mc/s and then,
as the article mentioned pointed out, you can't see
them if you are not sitting right on top of the set.
Aren’t we all getting too critical about the last detail
in various aspects of TV ? Surely, it is on a par with
sound broadcasting whete the * experts ” tell us that
the ordinary set is no good—you must have a Hi-Fi
with-twin speakers in acoustic cabinets and suchlike.
That is all very. well for the real fans, but over 90
per cent. of the listeners are satisfied with commercial
sets with Sin. speakers, superhet circuits and other -
aids to poor quality, and I think that a similar propor-
tion are satisfied-with non-interlaced, 14 to 2 Mc/s
tele sets.—G. BOrRDON (N.W.9). -~

SOUND QUALITY ]
IR,—I should like heartily to endorse. the remarks
made by K. S. Barr, in last month’s
correspondence column.

He pointed out that the sound track of a televised
film was of a poorer. quality to that of the sound
system of a cinema or the normal sound reception
of a television broadcast. I could not agree more
with him. I hale just returned from a business trip
to the: States and had many opportunitics to view
the American programmes. A large percentage of
these are of course ““ canned ” or, as we say, filmed
and the continuous use of these films meant con-
tinuous bad sound reception. So much so, that 1
eventually refused to watch any kind of TV pro-
gramme but the ““ live " kind. Not only is the sound
*crackly ™ but it is also very faint compared with
the background noisc that goes with it.

TV and the cinema must both keep their respective
places and play their own parts. Films for the
cinema and live transmissions for TV.—J. BARWELL
(Haywards Heath), = -~ :
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Line Linearity

HOW LINEARITY IS CONTROLLED ON THE HORIZONTAL SCAN AND

COMMON FAULTS EXPLAINED

AST month we dealt with the problemsof frafhe
linearity, as in our cxperience this is one of
the most troublesome faults in receivers. On

the line or horizontal side, however, the trouble is not
quitc so serious, occurring less or ‘being less notice-
able. On the frame side any non-linearity results in
figures being made grotesque—with either big heads
or small heads and big bodies. On the horizontal side,
however, any distortion results only in figures on one
side of the screen being disproportionate to those on
the other. In ¢ panning” shots this may be noticed
by a figure suddenly growing stouter or thinner as it
passes off the screen, or in lettering changing in'size,
but it is not nearly so troublesome and, in fact, in
many cases almost passes unnoticed. In other words
it is possiblc to use a screen and obtain worth-while
cnjoyment from it with distortion in the horizontal
direction, whereas it is not possible to tolerate it ina
vertical direction. Owing to the much higher fre-
quency at which the line or horizontal scanning
section operates it is possible to ‘obtain a much
better waveform, but many of the previous remarks
on the frame section still hold good. For instance,
the load resistor for the oscillator will still affect the
output from the oscitlator and the Jline output valve
witl still have to be adjusted to obtain a correction of
any distorted output. 7 :

Onc of the most common of lincarity controls met
with in older circuits consists of an R/C combination
across the scanning coils, and adjustment of either R
or C or both results in a correction of the waveform.

1t should be borne in mind at this stage that at the
high frequency of the horizontal scan there is genera-
ted a back E.M.F. or surge from the scanning coils
and this is, in fact, employed in modern reccivers for
the E.H.T. supply. This back E.M.F. exercises- a
correcting influence on the waveform of the line
circuits and simplifies to some extent the problems
arising from a non-linear scan.

Saw-tooth Waveform .

1t .will be remembered from last month's description
of the combined oscillator and output valve that the
oscillator delivers a distorted form of saw-tooth and
the output valve is made to deliver an output so dis-
torted that it acts as a corrective to the input wave and
thus delivers a straightened form of saw-tooth. One
way of effecting this in the modern horizontal timebase

is not to employ all of the saw-tooth output from the

oscillator, but to use only one half of it, and to arrange
for the output stage plus the recovery diode to add
the second half. The second half of the oscillator
output is usually * bent > whilst the first half of the
recovery circuit is bent, and thus by combining the
good portions of each a tolerable saw-tooth is deli-
vered to the scanning coils, It should again be empha-
sised that in order to avoid complications and make
it easicr for the beginner to follow these explanations
certain liberties are being taken, but the broad princi-
ples are covered for the purposes of following the
general arrangement,

‘using one of the latest types of iron core.

By W. J. Delaney

Auto-transformer =
Most modern line timebases make use of an auto-
transformer in which losses have been reduced by
These
are much smaller than older types of transformer
and actually give greater efficiency, with the added
advantage that linearity and width adjustments may be
made easily by varying the values of certain parts of
the transformer winding. This is usually accom-

plished by shunting a part of the winding by another .

coil with adjustablc core or using a series arrange-
ment of the same type of circuit. For the lincarity
control a very common arrangement, and onc which
is used in both the View Master and the Supervisor, is
shown in the accompanying illustration. -A diode is
connected between the

anode of the output valve
and the H.T. line, and this
is also included across
part of the winding of the
auto-transformer. To some

Typical line linearity circuit
as used in the View Master
and Supervisor.

it may appear that this pre-
venls H.T. from being
applicd to the output valve
as there is no apparent
direct connection to the
anode. Actually, of course,
H.T. passes through the di- !
ode at certain periods, and i :
this diode fulfils another function. From thc diagram
it Svilt be seen that an’ iron-cored inductance is in-
cluded between the diode anode and the H.T. linc and
on each side of this choke is a small condenser. This
wilt be recognised by most readers as a filter circait
such as is found in a normal H.T. supply and in fact
it functions in a very similar manner. The circuit is
rendered conducting over the major portion of the
saw-tooth and during. this period the condensers
charge up. When the diode is non-conducting they
discharge, and thus the anode of the output valve is
provided with H.T. when the diode is not conducting.
The surge or back E.M.F. from the scanning coils
is also fed to this part of the circuit and the additional
50 or so volts produced is added to the normal H.T.
line. The linearity adjustment operates in the follow-
ing manner : during the first half of the trace period
the voltage across one of the condensers rises due to
the rectified E.M.F. from the coils. During the second

“half of the tracc the voltage falls due to the drain of
the line output valve. From this it will be seen that .

the rise and fall across the filter wilt be in the form of
a ripple voltage at the samc frequency as the saw-
tooth. This ripple voltage will be present on the H.T.
supply to the line output valve, and by adjusting the
phase of (he ripple (by varying the value of the induc-
tance) the linearity may be modificd
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N ' ) : | Used Mazda C.R.M. 123 cathode heater short aluminized.
Complete with rubber mask Elac P.M. focus unit, scan coils,
low line, low frame and frame o.p. trans., £5.10.0. P. & P. 7/6.
N Used Mazda 12in. C.R. Tubc 121. 121A heater cathode short.
- £3.7.6 P. & P. 7/6 Guaranteed 3 months. |
Used Mazda gin. C.R, Tube, heater cathode short, C.R.M. 91,
7 92 & 92A. Guaranteed 3 months, 37/6. & P.1/6.
Most of the above 9in with jon burn 27/6 P & P. 6.
USED Mullard 12in. with ion burn 50/-, P. & P. 7/6.
Line and EJH.T. Transformer, 9KV A using ferocart core complete
2 with built-in line and width control. Mounted on All-chassls.
4 QOverall size 43in. x 1iin.. E\’51 Rec. winding, P. & “P. 2/6, 2718
Scan coils. low line, low frame. complete with frame o.p. trans. to
match above line and E.H.T.. 27/8. P. & P,
Heater Transformer, Pri. 230250 v. 6 v, 14 amp., 6/- ¢ 2v. 2} amp.
5/-. P. & P, each 1/-. 0
¢ . Completely builtl. Signat
Gencrator, Coverage
129 Kc/s-32) Kefs.. 300 Kc/s-
; Kcis., 900 Kels.-2.75
- Mec/s, . 2.75 Mcls.-8.5 Mc/s.,
u Icore 8.5 Mcls.-25 Mc's., 11 Mc/s.<
50  Mcls. 255 Mels.-
75 Mcfs. Metal case 10 x
3 63 x 4iin. Size of scale
* 6F x 3iin., 2 valves and
o R rectifier. A.C. mains 230-
250 v. Internal modulation
. of 400 c.p.s. to a depth of
g 30 per cent.. modulated
or unmodulated. R.F. out-
pat continuously variable -
100 milli volts. C.W. and
b mod. switch, variable A.F.
. ERSIN MULTICORE SOLDER i} § UL Al s B o
~~ makes every clectrical connection in Ul crackle finished case and white panel. £4. 19 8, or 34!- deposit and
yourcqcmprr'fnl a sgund permancnt LI CORRo 4 3 monthly payments 25/-. P. & P. 4/- extra.
v
I i Y Pattern Gencrator, 40-T0Mojs. direct callbration, cheoks fxitlame
< ; and liné time base. frequency and linearity, vision channel align-
carton. And, because ERSIN MULTICORE Size1 | o0t "sound channel and sound rejection circuits. and vision
gontains 3 cores of extra-active, non-corrosive Ersin Carton channel, band width. Silver plated coils, black crackle finished
‘Flux 10 prevent oxidation, :dry’ and H.R. joints, it solders instantly, case, 10X 61 x 42 in. and white front panel. A.C. mains 200/250 volts.
wn;houl trouble, waste or extra flux. . Get a carton today, [ This instrument will align any T.V. recefver. Cash price £3.18.6
MULTICORE SOLDERS LTD. - or 29/ deposit and 3 monthly payments of £1. P. & P. 4/- extra.
TIW Converter for the new commercfal stations complete with
MULTIGORE WORKS, HEMEL HEMPSTEAD, HERTS *» BOXMOOR 3636. | 2 valves.’ Freguency : can be set to any channel wlthin}t),he 186-196
VA Mc/s. band. 1.R. will work into any existing. V. receiver
designed to work between 42-68 Mc/s. Sensitivity 10 Mu/v with any
° o ., normal T.V. set. Input : arranged for 300 ohm feeder. 80.chm
{eeder can be used with sllght reduc(,lon in R.F. gain. Circuit EF80
H A N N EY of BATH . Oﬁe rs s____ | as local oscillator. ECC81 as R.F. amplifier and mixer. The gain
LR ’ L] of the ﬁrst’,1 st.afggdogrognded gzx;id % F, gmpkﬁéar koo%ba Reqluirmé
2 = power supply 0O v, at 25 mA., v, E:3 mp. Inpu
cPél‘I‘;');xclf la(s.l‘-y“'\-ré‘gr';:lof‘\ﬁfé-aﬁg:!;g‘%‘{.}l“";‘ ll'sl_%ir‘"?r E&t%?]rtlzdmﬁhg filter ensurlng complete freedom from vnwanted signals. 2 simple
trans. to specification, 32/- : Denco 16 x 8 x 2iin. chassis. 11/, adjustments only. £2.10.0. P. & P. 26
etc.. ete. Priced parts list available on application. L;ngl& E.H. 1{ (rm}:{ormor. lSI?I(V.df?i_rocart: cct)re.tEtlY Slfheatcr
FPREQUENCY MODULATION. For Wrotham high fdelity | Winding, complete with scan colls and frame output transformer,
“?15";355"?"3‘ %EN%? tech"%calbbl{gfun g;;j&g thé%un a,i,g and llne and width control. P & P. 3/-. £2.5.0. -
poin point wiring agram for bui ng an eeder un " 7.
116 We have’ all components avallable Priced parts list on applica- i llllcr in hght,ly ginted perspex size 13¢ x 11 x 3/16in.. '4/6.
1, HiO Metal reo(lﬂ«-r 250 v. 250 mA.. 12/8. Used metal rectifier 2;)0 v.
Wi, STENTORIAN, HIeh, pldcliy Speators, rRcio. $06 ;| 160 mA. 86
H 7l- or
o . . R. and A.T.V. onorglwd in. Speaker, field cofl 175 ohms.
: ‘é‘()l?g 14‘121'§ Pick-ups. HGP 20-1 std. or LP 68/8. Heads only std. Requir‘es mlnlmum 150 mA to&energl‘ec maximum current 250 mA
COILPACKS. DENCO, CP 4/L.and CP 4/M, 33[4 - CP 3/870 pf. Bh (nbEl
and CP 3/500 pf., 42/8. .OSMOR *‘ Q ""HO 48/- M, 40/ Batt., | Valve llomcrs. mouldcd octal Mazda. and loctal. 7d. each. Paxolin
50/- : TRF. 401‘ HF stage for HO pack. 20/- ETA 4-Station | octal. Mazda and loctal. 4d. each. Moulded B7G. BBA and B9A, 7d.
. %ack 4%/81 We st,g(:}}({ g%ILs by Weymouth, Osmor, Wearite, | €ach. B79 moulded w:th ssreening can, 1/6 each.
enco. Teletron an Combined 12in. Mask and Escuteheon in lightly tinted perspex.
ELSTONE Mains Trans. for the SIMPLEX TV, 48/-. New aspect, edged in brown. Fits on frogt of cabinet, 12/6
z’]l(l"“"\(l:ASTlTR. :’\'l{l)F t,:\‘}'(xl £V ll'l\V\lAlS I‘FRVFO\\ I-tlb As above for 13in, tube, 17/8. R
SION: Complete set of parts for converting existing Viewmaster | y . . .
to W.A.. less valves, tube and mask £14/18/6. W.A. Conversion Frame Oscillator Blocking Trans., 4/6.
jnstructions; 3/ WBI1I3, 48/6 : WBIl4, 23[6 CWBI115, 42/- ;| Smoothing Choke, 250 mA. 5 henry. 8/6 ; 250mA 10 henry. 10/8 ;
3i8 116“;';};1;12}‘1?(1);;. 7’&’88'3“ :h wm%}%ﬁ’%&ﬂ ‘\{B/ PI%(Q (;szx 250 mA..  henry. 8/6.
8 b . Westinghouse 36! . 17/-. Plus condensers
Sl resistors a3 pix our gunorl 1t 20 Foous Yale o tny .31, s excent aats . i
MULLARD ¢ UNIVERSAL . LARGE SCREEN A.C./D. C T roc!
TELEVISOR. Denco drilled chassis with ol TnSOhanionl PATE Xff"'ﬁé@g’:ﬁ{?%ﬁ 1716, Wide' Angie PUM. Focus Units Vernicr
53/ ; FDI2/4 duomag focaliser.’ 37/6 ; 14A/342 rectifiers. 37/2 :
gﬁ;ds&?‘n dg)ppers Dlés 16. q 8/9 DX‘(J 1I . 7/6. VAL008 varite res.. Lnorgiscd Focal C()il 1ow rcsistance mount!ng bracket. 17/6
5 BIEHE PEEL P B9 LIk fon T for’ Mullard tish Electric t: B
o catas ¢t g\él'o'\' i s.‘ a6t Yo, Tam?lcl‘{f,"g e To\.: (r:?»:‘l: nl;ou;‘dedr ro‘i-rm}igg iy o \fsﬁias':o? iivﬂ?,'&ng
- ; Coflsets uper-Visor 5 . .
21- i DCI0C.. 39/6 ; FC. 302 31/- 1 GLIG& I8, /g each : SC.a12 | Byii? D /6 e I 8 Gl 1/- cach ; 2 {ron-cores Ali-can,
.21/~ ;. AT.310, 30/- : OP.17, §- : BT 314, 15/- : DENCO' Chasis .
Magnavicw. 37/8 : Chassis, Super-V:son 51/6 : Coilsets, Magna- Dihilier 011 10kV. workmg 3/6
fa view, 41/2 T WA/DCAL, 43/- ; WA/FCAL. 31/- ;” WA/LCL and WCL, | Cyldon 5 chanhel T.V. tuner 12/6 post paid. -
- 716 cach; WA/FMAL 21/-: WAJLOTL, 42/-:¢ WA/FBTI. 16!-. Whete cost ‘and packing chdrge'ts ot statedl. please add 16 up 1o 10/
..Send 6. stamps for our General List of components for View- | o). Y Tes
mascer‘Soundmu';her Williamson Amnlifiér. Teleking, Magnaview 2)< up to £1 and 2/6 up to £2: :AH enquiries S:A.E. Llsls 5d. each.
{JBr:ma;;]?z l(?,:li:gllslé %lectr!c éaﬁge sg}ffen T\;’) Super-x}r)llsor Mnal(liarld . . D C o H E N
niver: ose tolerance Silver Micas. £tc., éwc. case add 1/- |. .
postage to orders under £1. i K 5
. _' - L F HAN N EY N v RADIO.  AND TELEVISION COMPONENTS .
s . . |-+ .23, HIGH STREET, -ACTON, W.3.. .- _
77 LOWER BR'STOL ROAD BATH D (Om)oﬂtc Grandda Cinema) e
. "Tel.i 3811 ! . —
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TS Bol— TV INTERFERENCE
mf ELIMINATED IN SECONDS!
£5 Tv Tu BES GUARATN"TSEE Announcing the latest PLUG-IN

MAZDA CRMI121-A-B, and a few other types and makes. || HIGH-PASS FILTER for TV Receivers

Picture shown to callers. Not Ex-W.D. Carriage and insurance
15/6 extra. No catch. Special offer of tubes with burns for
testing and spares at 30/- each,

SALVAGYE VALVE CLEARANCE SALE

108 89 6’9 59 3'9
PL8L EF9l EF92 DL84 6ABT
PYS8l Z77 154 3v4 b1
EBF80 6BEG 185 KTWwW61 UM4(M.eve)
12AT7 6BWE 6K7 OZ4AA SP2(5pin)
ECC81 6BAG EL91 E1435 D1
- PL 6V6G 6AMS 77 CV6
PYS82 6BR7 ur4 210VPT  1LN5S
12Y4 1LD5 ™

Postage on Valves 1/- up to 6.

SPOTLIGITS.—8'9 Butlers, new but ex-W.D. 7%in. dia. 64in.

deep. These lights are similar to those sold for £3—£5. but

%ni‘:h?% Black. The lamp fitting is of the pre-locus tvpe.
oSt

RULBS.—For above now in stock. 6 volt, 36 watt, 12 volt, 48

watt, 4/8 each. R N,

SIDELIGIITS.—1/9. Infrared glass. Ideal tail lamps. New ]{ Removes interference from nearby Transmitting

ex-W.D. Post 9d. . Stations {on 30
INFERFERENCE & NOISE SUPPRESSOR.—59.  Cuts ( llleiego (omtp.

out frig.. hair drier. etc.. interference. Post T NO SOLDERING—ATTACHED IN SECONDS.
RECTIFIERS Does not even require back to be removed from set.

Selenium type. 180 volt at 40 m’A.. 3/9. Metal recs.. 200 v. i i ~axi i H
St (i, B0 TOlb o o Sl G0k hsCiEr I, B1Y 0 Suitable for any set using co-axial aerial input.

300 v. 200 m'A., 12 9. P. & P. onrec., 1'-. PRICE 30/" Retail from your local stockist.
P.M. 127 10". SPEAKERS 8" 6.

Loin. Truvox, 476 10in., 2509 : 8in. sfe 6iin., 14/9 ; || In case of difficulty write to :
5in., 13/9. All3 ohms. Best makes. P. &

21)1 52(])15,(;;(!1:1511;11 11‘)1;3\” for outdoor sports viewing., 6/9. L""ge"" (C([]]]b]‘i(lge) L(d.
STAMP ONLY FOR 1951 CATALOGUE. WILLOW PLACE, CAMBRIDGE Tel. 2494—2 lines
r Y

\ POST THE COUPON TODAY FOR OUR

ﬂ' 8 _VYBROCHURE ON THE LATEST METHODS
' OF HOME TRAINING FOR OVER
150 CAREERS & HOBBIES

PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME

City and Guilds Grouped Certificates in Telecommunications: AM. Brit. LRE.

Examination, Radio Amalaur's Licence, Rawdo and Television Servicing Certificates,
General Radio and Television Courses, Radar, Sound Recording, ete. Also Courses in
all other branches of Engineering and Commerce.

The advantages of EM.I. trammg % Tha teaching methods are
planned to meet modern industrial requirements. * We offer training in
all subjects which provide lucrative jobs or interesting hobbies. % A tutor ts

BEESC T L ~1 personally allotted by name to ensure private and individual tuition. % Fre=
i LEARN THE t advice covering all aspects of training is given to students before and after
| N E wﬁr\‘C“C?L WAY, : enrolling with us. .
ith many of our courses - = - -
: we supply actual equipment thus com- | r pasr -'rllls callPa” TODAY
bining theory and practice in the correct |
: educational sequence. Courseblnclu:e ( courses from | Send without obligation you;agEEE book.
i Radloﬁ Telg«mon Electpl’:ntlcs ) ;;uua:‘s‘; I ) h | E-M.L INSTITUTES, Dept.
manship, Carpentry. otography. m nt | 43 Grove Park Road, London, W.4,
! Commercial Art, etc, | £1 per 0 | Phone Chiseick 4417/8.
e o — —— —— T i —————— T ——

Theonly Postal College whichispart @7 [ consm0a0reammompmo0saBBo0a00aa0aR00000nd050869005 005000000000000

a world-wide Industrial Organisation. l il‘nglEClT(S) OF INTEREST
5

1 gmswyﬂ'@ﬂ"ﬁ'sl o Ty ;
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YO!

the screen phosphors, and in this case, of course,
nothing at all can be done to enhance the brightness.

FAULTY TUBE ?
My Baird television receiver portable T164 has

y developed a fault, and T hope you can help me.
/ If T advance the contrast contro! to obtain a good

oy Whilst we arecalways pleased 10 assist readers with picture the Wh“.es tail off to the l'.lght,‘ giving a fuzzy
g' ‘. their technical difficulties, we regret that we are unable appearance ; this happens also when brightness control.
. {0 s';ppl,v diagrams oz, provide instru]rlinnx for modij)'in]y is advanced. It seems very much like flaring, but I

A surplus equipment. We cannot supply alternative details . : . : .
Jor_constructional articles which appear in these pages. an." not quite certain. 1 have a circuit diagram of
WE CANNOT UNDERTAKE TO ANSWER QUERIES this set.—G. Taylor (E.6). '

OVER THE TELEPHONE. The coupon froni’ p. 143 Thee H o
must  be “attached to all Queries, and if a” postal Since you mention that the symptom .can be

reply is required a -stamped and addressed envelopz provoked by advancing the brightness control as well
must be enclosed.  * : as by advancing the contrast control, we feel that a
o - fault may exist either in the E.H.T. section or in the
: tube itself. Your remarks indicate, of course, that
TUNING CIRCUIT ALIGNMENT a form of instability occurs when the tube beam
I have a Vidor TV CN369A, four years old. My current increascs beyond a certain figure. This may
trouble first started with sound on vision 18 months originate in the E.H.T. circuit when called upon to
ago. The set has been out for repair twice since then provide more power ; suspect the E.H.T. trans-
. with the same trouble. The last time it had not been former and E.H.T. rectifier. On the other hand, an
* on 10 minutes when both sound and vision cut out. On illusive tube defect sometimes gives rise to a similar
inspection I found it was the aerial trimmer faunlty, Y symptom. T
mgggci% todget a new one with the same capdacity
pF) and fixed it in. Now all is well if T could get . .
a little more volume. 1 think the service engineer INTERACTION OR HUM ?
must have cut down the sound to minimum in one of T am building the Beginner’s Timebase as described
the cores to stop sound on vision when the faulty in *‘ Practical Television >’ at the end of last year,
trimmer was in. Could you please give me instructions I am having trouble with the frame circuit, and I would
to identify same ?—J. D. Staniland (Gillingham). be much obliged if you could help me.
" The only real solution to this problem lies in  With V6and V7 inserted and the frame hold at almost
having the receiver realigned. It is not possible for Maximum value I get on the screen two vertical lines
“us to advise on_the adjustment of a tuned circuit, that are straight at one end and appear to come
which_will provide an increase in sound scnsitivity together and then move about 1iin. apart. In the
- withoit upsetting the balance of the circuit generally. middle they cross and then take the form of an *‘ S
. at the other end. At most other settings of the frame
. g . . hold there appears a mass of similar lines moving
; . BOOST FOR TUBE . rapidly, the S >’ part moving down the screen. At
Recently 1 fitted a 25 per cent. boost transformer to nearly minimum setting of the frame hold three lines
the C.R.T. (CRM92A) of my Baird portable. The appear reasonably steady and similar to those mentioned
= resulting picture is definitcly an improvement, and I before. . . . . . .
-told my friends. . If I change the frame coupling” to the tube from
As one of them has a similar tube in his set (an C11 and C10 to C8 and C9 (disconnecting the line) .
Ekco TS105) and which is giving a rather-dim picture, and obtain a horizontal line from the frame, 1 get
he was intercsted in making the same improvement, so exactly the same effect as before.
T got him one of these little transformers. : I do not think the proximity of the transformers and
He complained that in his case his picturc was the choke can be the cause, because turning the tube
worse with the boost, and was emphatic that he had round slightly makes no difference to the distortion
4 niade the right connections. Thinking there might have of the lines.—J. Cartwright (Horley). :
been something wrong with the transformer, I took it 1t is possible for the fault to be in the paraphase
home and replaced my own with it. I can find nothing valve V7 or the oscillator itself. - This point can be
wrong with it. .. checked by working with V6 while V7 is out of circuit.
I suggested a bad soldered joint or the use of too if the wavy line persists, then the trouble is likely to
long leads of thing gauge wire was the reason of my be jn the flyback circuit, and may not aflect the raster
g friend’s disappointment, so he had another try, mount- when the picture is received. Check Cl4, 12, 15
.ing the transformer as close as he could (he said) to for Jeakage and the components around this part
the tube base and using stout flexes. The result was of the circuit. .

again a dull picture which was slightly improved only Some VCR97 tubes are more sensitive to external

. when the transformer was discarded in disgust. influence than others and you may be picking up
P Can you give us some idea why this boost trans- some hum. If you find the edge of the raster is
5 former should have such opposite effects on two curved like an elongated **S,” then hum is getting
similar tubes ?—J. W. Day (N.1). into the timebase from the E.H.T. network. Try the

The success of the treatment. described depends effect of connecting 'an'.0.3 nF2.5 Kv between the
upon a number of factors which the experimenter cathode of the C.R.T. and chassis. *
cannot check, and it is a hit-and-miss operation from  "If the edge is like a double “ S ™ {one on top of
the practical aspect. 1In the case cited we feel that the the other), then-hum is getting through from the main
tube emission might well be up to standard, but that power supply and the smoothing arrangements must
the dim picture may be caused by deterioration of be checked. . .
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INTERMITTENT (’I.-H. SHORT

1 have an Echo tclevision set Model T141.

For two and a half years I have had cxcellent results,
until recently. :

. The picture now becomes slightly misty and flickers
to an extent that it burts the cyes to view it even for a
short time. g

I can obviate this by turning the contrast control :
the picture then appears to be perfect ; this lasts for
a short time until I get double lines. 1 again adjust the
contrast control.

I have also noticed that the changing of cameras
at the studio affects my picture, or this is a coincidence ?
—Thomas Gibbs (I.16). -

From the clues you have given ‘1o us we feel that
the trouble may be due to an intermittent .heater to
cathode shog in the picture-tube itself. 1 the first
place, therefore, you should have the tube tested in
this respect.
and if the emiission of the tube warrants it, a low-loss
tube heater isolating transformer could be employed
to obtain a further lcasc of life from the dcfective
tube. Secc * Operating With a Heater to-Cathods

“Short,” PrRACTICAL TELEVISION, May, 1953.

SOUND REJECTOR CIRCUIT, CHANNEL 3
Would you please let me know the correct values

for C1 and C2, also the number of turns of wire, as

enclosed, for *“ L.’ on former lin. outsidc diamcter

- tuned by 0-B.A, cither brass or iron dust core slug

(whichever ycu prefer) 2—O. W. Kingsley (Hove).
You desire the circuit illustrated to resonate at
53.25 Mc/s——assuming, of coursc, that thc recciver
1o which it is to be included is of the T.R.F. typt.
It would be a simplc matter for us to computc an
inductance valuc in the form of so many turns, and
then work out the valuc of capacitancc necded: to
produce a circuit that would tunc to 53.25 Mc/s.
Thi§ would be of littic assistance ‘to you, though,
for it is essential to takc into consideration the

" capacitive clemients of the general circuit’in order to

discover the precisc C.R. valdes of - the rcjector
circuit. il

These, of course, depend on the total 'value of valve,
wiring. and circuit capacitances existing at the point
at which the rejector circuit is to be instalied.  The
way thc associated valves arc operiting, and thus
the Miller cfiect, will also have a ‘governing factor
on the precise values.

Generally speaking, a high ©* Q " circuit is desirable
for the sound rcjector.  With this in mind, therefore,
it may be desirable to form the inductor with six turns
of 18 S.W.G. tinncd copper wirc—making it sclf
supporting, and bringing it into resonance with a
30 picofarad air-dielectric trimmer. . So far as the
experimenter is concerned, this method of rejector
circuit design is “to be preferred. See “* Sound
Rejection,” PracticaL TELEvisioN, June, 1952, and
“TV For the Beginncr—Coil Winding,” PRACTICAL
TeLEVISION, December, 1953. :

TUBE FLASHOVER -

1 would he pleased if you could assist me in locating
a fault which has Ceveloped in my home-constructed
television set.  The model in question is the one
advertised by the Elcctronic Precision Equipment Co.
in your journal, using the Cossor 85K 15in. tubc. I
enclosc circuit diagram for vour guidance.

The set has given reasonabic reproduction for scveral

Should a short prove to be the case, -

- except for the EH.T. section.

months, but has now developed the following fault : —

On switching on, after the usual warming-up period
a sharp crack is heard, similar to that heard on tic
discharge of a large condenscr, at the same time a
spark can be scen inside the tube, but not apparently
on the tube face. The discharge (?) can be brought
about at will by advancing brilliance control and also
occurs on switching off when the raster. collapses.
The flash seen is of a pinkish hue and is sometimes

accompanied by faint fluorescence of the screen.—

R. Dodson (Mexhorough).

We fecel that this symptom is caused by a fault
inside the picture-tube itself. Sometimes the inner
aquadag coating flakes, a section of which reduces
the flashover distance between the final anode and a
lower potential clectrode. : ‘

FAULTY OSCILLATOR WAVEFORM

Could you please help me with a fault 1 have in my ~

Yiew Master ?

The trouble is almost non existent E.H.T. with the
consequencc that the tubc doesn’t light up. The voltage
at the anode of V10 is only “approximately 240 v.

1 have nil volts at anodcs of V9 and V11, Also no hboost
< volts across CS51 and neon lamp doesn’t light up. i

Voltage at the mains choke is O.K. Also all valves
have been Slcckcd. C51, C53, C54, all O.K. C55 was
found to be dud and was renewed with no results.
MR4 was also changed but without success.
Sound is quitc O.K.—W. J. Banner (Bromsgrove).
You have not given sufficient information to
enable us (o advise you with any accuracy, but from

“your description it is qguitc evident that thyratron

V9 is not producing a sawtooth voltage for driving
V10 and we suggest that you closely cxamine the
wiring and components of thc V9 stage -and the
input to V10. ) .

E.H.T. RECTIFIER FAULTY. 2 -

1 would welcome your advice regarding trouble 1
am having with my Vidor model 391, 9in. receiver.
The trouble is in the E.H.T. section and causes the
E.H.T. rectifier (EYSI) to arc as soon as the line
whistle is audible.

1 have had the EL38 checked and have replaced odd -

resistors and electrolytics in this scction also the EYS51
itself. : o 3

Outward appearance of the line transformer appears
quitc good with no signs of meclted wax, ctc. "As.a
reader of your commendable journal since number one,
I referred to issu¢ No. 16, where you give the circuit
of Vidor CN4207, which is very similar to my set,
However, are the
values quoted (resistance) for the scanning coils, etc.,

the same as in the CN391 ? Hoping you will be able to .
.assist me in this direction. Thanking you in anticipa- . .

tion.—D. G. Mathew (Birmingham).

This system is almost ccrtainly caused by a detcrior-
ation of insulation in -thc heatcr circuit—E.H.T.
line—of the EYS51 valve. Disconnect the EH.T,

fecd wire from the valve and switch on the set. If .

the flashover continues, suspect a short-circuit
tetween the heater winding in the line output trans-
former. 1f, on the other hand, the flashover ceases,
check. the E.H.T. smootlhing capacitor and picturec-
tubce anode for a short to chassis. Check by removing
from circuit each component in turn,

There arc slight deviations of the-resistance values
of inductive clements between the different Vidor
models, :
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August,. 1954 Practicai Television Classified Advertisemenis - 1141
BOOKLETS : “How to use ex-GovV., I"RATES : = “VIEWMASTER ” Valves, exact to
Lenses and Prisms.”  Nos. 1 an? 2, }},ﬁ‘,lcf;sr' 'm.c‘l,{am"g"',c "i‘ﬂﬁ,ds‘";o Yont 1 | specification; guaranteed new and ¢
price 2/8, ;Ex-Gov Optical” lists free mininum 2 lines. Box No. 1/- extra, boxed. set of 12, £5/15/-; * Tele-
for s.a.e. ! H. ENGLISH. Rayleigh Advertisements must He  prepaid King ' 17in. Receiver, complete set
Rd., Hutton Brentwood, Essex. :‘I;M mlrlrcs:;z,(l |‘¢I) .;\(l}lvr]-tneicmcnl 2‘3-8 17/6\'al\'es exacéFto specification,

. Manager, ractica clevision, /19 6AM6. 'EF91. 6F12. 277,
:!”FG Ug;Tg,6 ’11;)/%5 Z%rzthgﬂg.ezﬁ ;‘rg 4‘0\\1:3 ]llouw Southamnton EB91, 6ALS. .6AMS5, EL91, -any 8 for
original cartons. E.W.S. CO.. 69 e2tuend JEoudom REC:2; 50/-, post 1/6; 1.4v. mzniatures. 185,
Church Rd.. Moseley. Birmingham. IR5 1T4. 3V4. 3Q4, N18. 354, 1S4,

AMERICAN MAGAZINES.—One-year
* Audio Englneerlng," 28/6. specimen
copy, 3/-; ‘' High Fidelity.”” 50/,
specimen copy, 4/6; - **Popular
Science,” 28/6. Free bhooklet quoting
others. WILLEN LTD, (Dept. 23),
101. Fleet Street, London, E.C4

ALL YOUR T/V COMPONENTS,
Valves, Books and Transformer Re-
winds can now be obtained from one
source. Send 8d. stamps for new
‘‘Rep.acement and Rewind Manual.”
“ DIRECT T/V REPLACEMENTS.”
134-136, Lewisham Way, New Cross,
S.E.14, (Tideway 3696. 2330.)

* ELECTRONIC COMPONENTS. Send

stamp for-interesting comprehensive
.. bargain list. A. 8. MCMILLAN,
5, Oakfield Rd.. Bristol,

" LOUDSPEAKERS vepaired promptly.
‘MODEL LOUDSPEAKER SERVICE,
- Bullingdon Rd., Oxford.

STORAGE BATTERIES, 12v, 75AH
... heavy duty, 19 plates, separate cells
in hardwood cases;’ finest possible
1specification, £5/17/6, 9/6 delivery;
12v. 22AH, almost similar specifica-
tion, surpnsnwly powerful, £2/t4/-,
delivery 5/6; Bv, 90 AH, 15- plates.
hard rubber Cells. also suitable for
cars, tractors. lorries, etc., £3/7/86,
dehvery 7/6; 6v. 150 AH, exira heavy

duty, 25 plates separate cells in

hardwood cases, £5/7/6. dchvcry 8/6.
"TED! NG ON E GINEERING CO..

© C.” High St., Teddmg-
~rion, Middx, (KINgston 1193-4.)

J'SERVIGCE *SHEETS for Radio and
Television, over 2,000 models. S.A.E.
cnquiries. W, ILBERT, 24. Frith-
vilie Gardens, London, W.12.

NVIEWMASTER Sound/Vision -Chassis,
‘assembled, aligned and tested, with
specified parts, £7/18/6; with alter-
* natives, £5/17/G. and a still cheaper

'., version.,  £4/12/6; amazing value,
fully guaranteced; send for details.
I*Complete Viewmaster  Kit. less
speaker, only £23/17/6, with free
allgnmcnt service for sound/vision
‘t chassis, MASSEY, 58, Wakefield
‘v Ave.. Hull. o
TELEVISION : Coilsets for all PT
Television; rgus  Simplex  21/-,
Supervisor Lynx, AC/DC, 63/-; #in.

IFP cans! tagged, with cores, 1/3 ca.;
unwonnd Lynx Coil Kit, 11 pieces,

16/68; #in. X 31in.. Paxolin Tube, 1/-
1t.; }‘in Poly Formers 8/- doz.. iin.
[:YER BEL, Marlborough Yard

-Archway. London, N.1

MAKE YOUR own TV ch-Ampnﬁer
Kit of all parts, 32/6. Sprayed Metal
box, 9in. X 4in. x 3in. punched all
_ holés, transformer. condenser, recti-

" fier, mains lead, sub-chassis (wired)
with wound coils and new EF80
vealve: wiring diagram included,

Building your own Aluminium Alloy
Aerial ? Wall mounting single di-
* pole with 18in. stand-off, 12/6;
““H " Aerial, complete set parts,
22/6; 3-clement folded Dipole Kit,
. basically as Mr. Symonds’ design in
June, 1953, issue, comprising boom
drilled all holes, element hdlders,
elements, junction box screws. bolts,
cast mounting bracket. 10ft. pole
(2in.) and chimney lashings: £5 the
lot, carr. pd! GLADSTONE RADIO,
Gladston Place, . Newton, Abbot,
, Devon.

ARGUS TV. Holme Moss,
“good reception. Offers over
/Box No. 171,

Enlarger;
£16.

- 5.W.19.

EHT TRANSFORMERS for VCR97,
brand new ;. madec to specification:
2.5kV, 2v.0-2v. 2v-0-2v, 39/6, post paid
per return post. ‘Seléctor Unit type

.10K/13045, relay operated on 6 or 12

volts. with rotary
twin-contacts:

wheel action with
ideal for model enthu-

siasts, 3/9, post paid. W. B. SUP.
PLIES, 100, Oldham Si., Manches-
ter, %

PREMIER Consol T.V., Complete,

Less Vision unit, Doncaster District.

Box No. 172.

BARGAINS, Transforr . all stan-
dard mains input 50c. (i) EHT 2.0kV.
S5ma, 2v. 2a. 25/-; (ii) 350-0-350v.
150ma. 5v. 3a. 25/-; (iii) 6.3v. 5a
& 6.3v. 10a. 20/-; (iv) 250-0-250v. 70ma.
6.3v. 3a. 4v. 2a. 10/6; (v) 350-0-

350v. 120ma. 6.3v. 4a. 4v. 2a. 16/-; (Vi)
600v. HW. 6.3v, 4a. 4v. 2a, 12/-; (vii)

345-0-345v. 200ma. 6.3v. 5a. S5v. 2a.
30/-; (viii) 14 or 20v. 15-20a. 30/-;
(ix) Intervalve, 240v. input gives
1200v. output, 7/6; (x) 244v. 1npus

g.ves 75-0-15v. 15m&. 7/6; Chokes; 9H
100ma: 7/6; 9H 200ma. 8/6; 8H 50ma.
6/6; EHT Condensers; 0.1mfd 2.5KV.
met. tub. 3/6; 0.1 1.5kV. small block
3/-; 0.25 2.5kV. larger hlock 3/6; 0.02
4.5kV. met. tub. 2/.; Mica resistance
strips. 800, .2a. with- 2 taps 1/6.
IFTs., new, canned, 10/13mcs. 1/-;
R1355 (7mecs)} Diode box, 2/-.
age extra;-ou,large transformers 2/-;
smaller & chokes, 1/-. . S.AE.
for list/enquiries. Immediate des-
pateh. Cash with  order. W. A.
BENSON, 308 Rathboné Rd.,
Liverpool, 13.

12in.
VCR.511. Tried and tested on T.V
Gives Blue-Yellow picture vcry
simijlar to a commercial tube. Change
your 6in. VCR.97 for a 12in. and
enjoy -large pictures without even
changing the tube Lase. Price
£4/17/6; carriage 10/6 extra. -If vou
are not on our mailing list send
stamp for new list to-day. "SERVIO
RADIO 156/8 Merton Rd., Wimbledon,
LIBerty -6525.

SIMPLEX T.V. 18 swg. Chassis with
screens and valve punched 17/6, post

ELECTROSTATIC TUBES Type‘_

DK$2, uny 4 for 27/6, post 1/-; all
gudranteed new and boxed. For indi-
vidual prices and other types se¢ dis-
played advert., p. 144. READERS
RADIO. 24, Colberg Place, Stamford
Hill, London, N.16. (STA 4587.)

PREMIER (S.C.) 9in. CRT. pre-amp.
modified vision Strip; all data: suit
beginner.  Offers? WATSON, 68,
Lansdown Rd., Gloucester. .

" RADIO UNLIMITED ** offer: Coil-
, L.. M., and Short, with circ..
V/master Coils. cplete. set,
choke 17/6; Iso Trans. 25%
boost for 2v. 4v. or 6v. 6/9; Heater
Trans., 230/240v O/put 2v-3v in iv
steps at 2 amps, 16/-; Pre-set W. W.
Cntrls. 2/9; 5K and 25K 3-watt W W.
Cntris. 3/6; Metal Recs.. RMI1, 3/6;
RM2. 4/3; RM3. 5/-; RM4, 15/-;
Dubilier, 8 x 8-500v, 3/6; 16 x
16-500v, 4/6; 32-500v, 4/3, Carbon
Cntrls, all values, 2/9; SP/sw. 4/-;
Xtal Diodes. 1/6. Valves: 6AMS6, 6/-;
ECLS80, 8/-; EF80, 10/-; 6V6, 6F6. EL32.
6/9; 6L6G, 8/8. Over 13,000 valves
in  stock. Free list, RADIO UN-
LIMITED. Elm Road, London,
tKEY. 4813.)

-

WANTED

NEW .VALVES WANTED, small or
large quantities. PLS81, EY51 KT61.
524G, 5R4. 5U4. 3Q5, all Lelevxsxon,

prompt cash. WM., CARVIS LTD,
103, North St.,, Leeds, T. 2
EDUCATIONAL

FREE ! Brochure 'giving, detalls of
Home Study Training M Radio, Tele-
vision. and all branches of Elec-
tronies. Courses for the hobby
enthusiast, or for those aiming. at
the A.M.Brit.I.R.E, City and Guilds
Telecommunications, R.T.E.B.,
ather professional examinations.
Train with the college operated by
Britain's largest electronic organisa-
tion: moderate fees. Writc to E.M.I.
INSTITUTES, Postal Division, Dept.
PT28, 43. Grove Park Road, London
W.4. (Associated with H.M.V.) |

I.P.R.E. Data for constructing TV
Acrial-strength  Meter. 7/6; 5.500

and,

1/6; fully-wound Coil Sets 15/-, pOst | Aljgnment Peaks for superhets. 5/8;
1/-:t }" e wour‘xld Coil dSeTtS '125/-- sample copy * Practical Radio Engin-
post 1/- Super-Visor and Tele-King | sor* " 2/, Membership-cxamination
80‘1 ~e}§5 13‘7/6 Spgﬂ ‘%‘ din. t:qu‘;?g particulars, 1/-, Syllabus of seven
ans. Former, Side Wires, e postal courses. free and post free.
cagiy Ehamhe B T;ggss‘%{)“lf’i SECRETARY, LP.R.E, 20, Fairficld
27/6, pos b o . 3 h g e\ " i U

SON. Healey Lanec. Batley. Yorks. Road. London, N.8.

WINWOOD FOR _VALUE.—Valves: SITUATIONS VACANT
gD2, 8D2, 4D1. EF36, CV54, 954, | THE ENGLISH ELECTRIC VALVE CO.,
CV136, 6F33, 6K7, all at 3/6 each: | LTD., CHELMSFORD. requires the fo)low-
Red, EF50, 6/6; 807, 7/-; G/mans |ing tcchmca stafl for their Camera Tube
4in. P.M. 14/6; F)l/tr'ms 200/240v. ?1\4'5,‘0’: i S i

6.3v at 1.5a, 5/6; Coilpacks, 3-wave. | (3) Test Room Supervisor.

band, 23/6; ‘T.R.P. Coils, M, and L..
5/6 pr.; .Twin-gang .0005, 4/6;
C/diodes, 1/6; Wey-Rad 465Kcs LF.s,
9/- pr.; Rev Counters, ex-GPO 9999,
3/9. Full list, stamp, -* WINWOOD,
12, Carnarvon Road, Leyton, E.10.
(Mail . only.)

H.M.V. gin. R’idlo/Televlslon Console,
not wor}.mg £13 3, ank Ave.
Barnet. (Tel.: 193 4.)

TELEKING c/w new tube; R1355 ¢/w
R.F. unit 24. built in~ P.P. audio
stage, R.F. unit 26, IF. unit 3515
with Magnaview video stage,

working -order: various oddments:
ownes going abroad; offers?
MELLORS, Woodland Upper Colwall

nr. Ma.vern:

all in:

(b} Test Camera Operator .
. Apnplicants should have H.N.C. {n Radlo

Enginecering or its equivalent, and some

- oxperience would be desirable.
{c) lNSPECTOR

Experience of *Valve

Assembly and process detail s necessary
and :1 science dcgrcc would be a con-

able advantag
(@) ’I’ECHMCAL ASSISTANT
necessary for
with

H.N.C.

. Chemical processin
(¢) CIRCUIT MAIN'I’ENANCD ENGINEER.

is
ihis vacancy. together
some’ knowlcdgc of * Vacuum/

- Some.experience in this fleld is highly
desirable. together with suitable tech-

nical qualifications.
. N CERTAIN CASES HOUSING
ASSISTANCF MAY BE PROVIDED

Write with full details of qualifications

and experience and quoting
vasancy and -ref. S A52, to Dept
336/7, Strangd, W.C.2 .

retevant
C

E.17.
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FOR YOUR SIMPLEX TV

1 MFD. 2.5 l\\' CONDEN . I l,l,l,l). 3‘ in. x 1tin.
o'd. BRAND NEW., 'R 415 I‘;'.f\( 1. 5 FOR £1. Hunts

.025+.025 mfd.. 7 Kv. wkg. Condcnsers. Block type. 3/8 cach,
3 for 10/-. 03 mrd 2.5 Kv. wke. at 28 each. .25 mfd.. 1,500 v. at 2!6
cach, . 1 200 V. wkg. at 1/9 cach
INDICA I‘OI . FYPL 233, Co'nnlcce with VCR97 C.R.T..
3-VRI1 (EF50). 8 VR.Sa (SPBI) 2-VRI2 (EA50) Valves, Resistors.
Condcnsers, (including .1 mfd., 2-5 Kv.). Pots., ctc. Price 49'6
plus §5/- carr. in transit cascs.

M)l( ATOR UNTT. ’I'\'l‘li 157. Ha': samc line-up as I\I)ILA-
TOR UNIT. IVPE 62. viz. . V 7 C.R.T.. Mask and Mu Screen,
16-5P61, 2-EB3d, -FASO Valvos 15 Potcntiometers, Resistors,
Condensms, Muirhcad S.M. Dial. ete. BRAND NEW, IN
,TRANSIT CASY. Price £3M!s plus 7'6 carr.

‘R.F. UNITS, TYPE 28. Covering 50 to 65 Mc/s. Complete with
all valves. Brand New indartons. Price 35'- plus 2/6 post. Also
R.F, UNITS, TYPE 24. Complete with all valves.  Slightly
soiled on outside. Price 14/ cach, plus 2/6 post.

194 LI, STR1P. The well-known I.F, Strip for TV conversion.
Complete with 6-VRS3. 1-VR92 (EA50), EF39 Valves. Afcwonly
available at 35/- each, plus 2/6 post.
RURBER ’\IASI\Q for 12in, C.IR, TU I!Lb Modern type which
fixes to cabi 3!6 cach, plus 1/- pos

TRANSLU " PROJECTION SC. Rl L\b (Size 153in. x 12In.)
as used in Projection Television and Epidiascopes. Price 7/8 each.
MU METAL SCREENS for VCR97. VCR317 C.R. Tubes, ctc.
Price 8/6 cach, plus post.

COIL FORMERS. Manufacturing tvpe. {in. with Iron Dust
Cores. Wound to TV frcquencics, 2/6 doz.

VALVES. VRS5 (SP61), EASQ, all at 2/8 cach. EF30 at 5/- cach.
(_iI,-]Ré\lANIUM CRYSTAL DIODES, Wirc-ended- 1/8 ° each.

8 doz.
10N TRAPS. Type IT6 ff;r 35mm. Tubes. 2/6 cach, post paid.

SPEAKER TRANSFORMIRS. Multt-ratio, 80:1, 32:1, 55 :1.
L3

rand New at 3/9 each plus 94. post.

0 10K 16 Henrjes, 60 mA. 2lin. x 1iin. x 2in. Ideal for
small receivers, etc. 4/6 cach, plus 9d. post.

C. MARKS AND CO.,
90, COMMERCIAL ST., NEWPORT, MON.

Telephone : Newporl 4711,
. Also at 23, “'\';\‘!)IIAM ARCADE, CARDIFF,
ALL MAIL ORDERS AND EIA:ISIK:J}\TS{EES TO NEWPORT BRANCH,

R

QUALlTY TELEVISION COMPONENTS

SCANNING COILS
6/10 kV. R.F.,, E.H.T. UNITS
E.H.T. and OUTPUT TRANSFORMERS
LINE FLY-BACK E.H.T. UNITS

erte for illustrated list (Pubhcatlon 75)

HAYNES HAI]II] Lid.,

Here is “ CONSTRUCTOR’S CORNER *’

A by-return service for the amatcur radio constructor.
GRAMOPHONE 3 SPELD INDICATORS, Made in high grade
l\'oriinc“s;grc‘)lboscgmac for A, Cl mains, will give an exact check o(

r.p.m
R]'SISTOR COLOUR C ()])L CALCULATORS, All movinx
parts made of high-grade ivorinc and sized to slip into the pocket.
Gives exact values and tolerances of all colour coded resistors.

1e.

* BIB * TIIE NFAV WIRE CUTTER AND STRIPIPER. Cuts
wire and st,rﬁps insulation without nicking. Adjustable to dlrrcrcm.

ne little tool, 3/6.
SSOLON * O INSTRU IMENT SOLDERING IRON No. 625.
220240 v. 2awat,t.s Overall length, 9ln, Detachable pencil bit. ideal
for all radio and TV. work. Supplied complete with flex and
only 19/8. post paid.
ALUMINIUM PANELS. 101n. X 8In., /- ; 12in. x91n.. 4/2 ; 14in.
'x loin., 5/3.
Cash with order or C.0.D. Plcase add postage under £1. Bloek
]cm.crs please. Callers very welcome.

HOME R_ADIO OF MITCHA

MIT 3282.

Queensway, Enfield,
Middlesex. *

187. London Read.
Mitecham, Surrcy.

Open Every Pay Until 6.30 p.m. (Weds. 1.0 p.m.)

—Just Published

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-
fessionalqualification or learn Servicing
and Theory. Let us show you how !

s FREE GUIDE--+-=21

17The New Free Guide contains 132
pages of information .of the greatest
importance to those secking such
success compelling qualifications as
A.M.Brit.).R.E., City and Guilds
Final Radio, 0 P.M.G. Radio
Amateurs' Exams., Gen. Cert.
of Educ., London B.Sc. (Eng.),
A.M.I.P.E., AM.IMech.E.,
Draughtsmanship (all branches),
etc., together with particulars of
our remarkable Guarantce 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
=eeew 150,000 SUCCESSES. ncoe’

NATIONAL INSTITUTE OF
ENGINEERING

(Dept. 46‘2). 148, HOLBORN,
N E.C.I.

’-.-...-----....-..,-
meGssssssccamnasanmasnnaanss

PRACTICAL TELEVISION
CIRGUITS

by F."J. Camm
Photographs, Wiring Diagrams and
Constructional  Details for Cheap
and Efficicnt Home-Built TV. Re-
ceivers, with additional chapters on
Pre-Amplifiers, E.H.T. Generators,
Pattern Generators, Test Gear, elc.
15s. 0d. Postage 6d.
The Oscilloscope at Work. by A. Haas
and R. W. Hallows. 15s. €d.
Postage 6d.
Television™ Circuit Refinements., by
C. H. Banthorpe. Ss. 0d. Postage 3d.
Television Engincers® Pocket Book,
cdited by E. Molloy and J. P.
Hawker. 10s. 6d. Postage 6d.
Crystal Rectifiers and Transistors.
edited by M. G. Say. 2Is. 0d.
Postage 6d.
“Practical Wireless ' Cireuits. by
Y. Camm. 10s. 6 Postage 4d.
Tllc Radio Amn(curs Hnndbook by
thc‘ ARR.L.” 30s. 0d.

THE HODERN BODK CO.

BRITAIN'S LARGEST STOCKISTS
OF BRITISH AND AMERICAN
TECHNICAL BOOKS
19-23 PRAED STREET
(Dept. T.8)
LONDON, W.2.

Picase write or call for our ciua!oguc.
'Phone : PADdington 4185
Open all day Saturday.

Posmcc

MAST HEAD
UNITS

(Gain approximately (5dBs. Noise
factor approximately 2dBs.}

Bcautifully designed and engineered.

Incorporating a Cascode connected

amplifier and suitable for use with all

types of acrials. Supplied complete with

Power supply unit and mounting

bracket as illustrated. Descriptive
leafler on request.

Pricc complete with 40ft,

of special low loss feeder. . £19 o 0

(sent carriage and packmg free or
available from your Dealer).

SPENCER - WEST

Quay Works, Gt Yarmouith

S L/

s
é §
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News from

T.C.C. CATALOGUE

AN-impressive new catalogue has besn produced
by the makers of the well-known T.C.C. con-
densers, and this is finished in six colours each dealing
with a separate type. Paper, Electrolytic, Mica,
Ceramic,
scparately colour-identified and the art paper pages
give all the relative data concerning each type. Of the
loose-leaf type this handsome 108-page production,
in quarto size, is well worth study.—The Telegraph
Condenser Co., Ltd., North Acton, London, W.3.

THE RADAR

‘405>’ DUAL-BAND SIGNAL
" GENERATOR ’

-:’THE Radar Television Signal Generator Type 405

is a portable signal source intended mainly for
use in the service department and by outside service
enginecrs in the absence of transmissions.. The
instrument provides both sound and vision R.F.
signals for injection into the aerial socket of a receiver
and the complete Video signal is available for con-
nection to the video stage. The generator covers all
channels in Bands I and 111 and tuning is continuously
variable over each band. Sound and vision carriers
are independently tuned and may be used simultane-
ously. The output of the combined signals is con-

tinuously adjustable by a variable output attenuator- - -

over the range of 10 microvolts to 10 millivelts.

The Video modulation allows a choicc of patterns
affording facilities for the rapid checking and adjust-
ment of line and frame hold, picture width and
;height, linearity and contrast gradation. Fine
vertical rulings with a short rise-time allow * ring-
ing 7 'and ‘overshoot to be checked. A plain raster
with correct blanking is available at peak white or
black level, enabling the interlace to be readily
inspected. The raster may also be inspected for
.bum or sound-on-vision very easily.

The synchronising waveform is strictly to BBC
standards with correctly interlaced frame sync.
The half-line pulses and the correct front and back

The sound R.F. carrier is internally modulated at
750 c.p.s. to a depth of 30 per cent. and the level is
10 dB below peak vision carrier at all settings of the
attenuator. )

The generator employs 16 double valves of the new
“ World Series ”’ type apart from the rectifier, and the
complete equipment is built into a case measuring only
12in. x 9in. x 64in. and weighing only 18 Ibs. A use-
ful featurc is the provision of internal storage of
leads, etc.  The instrument is for use on A.C. mains
200 to 250 volts, 50 cycles.

The price is £52 nett trade (not subject to
P.T.) and delivery is through normal wholesalers or
from the manufacturers, Waveforms, Ltd., Radar
Works, Truro Road, London, N.22.

NERA MODELS CP48, CP40 AND CP30

THIS new large-screen receiver has been designed
for accommodation in the smaller sized room.

An ingenious folded beam arrangement reduces the

Plastic film and special , purpose are .

the Trade

distance normally required between projector and
scfeen by about 2ft. The small veneered cabinet of
‘contemporary  design presents “an  attractive
appearance.

This model is intended for projecting the picture
on to a wall screen, and in operation the lid is raised,
automatically switching on the receiver and adjusted
to position the picture at the height required.

A single 8-in. speaker, mounted below the lid of the
cabinet, gives full-quality, non-directional sound
reproduction.  With this exception, the receiver
embodies all the outstanding refinements of other
Nera models, giving a picture of outstanding quality
and definition. It employs interchangeable chassis -

The Radar 405"
signal generator.

for the R.F., time base, and power supply units, a
method which facilitates rapid servicing, since a com-
plete chassis may be changed in a matter of minutes
should a fault occur. The standard Nera remote

‘control panel is fitted, giving complete control over

brilliance, contrast, focus and sound volume. This
remote control is normally supplied to operate at
any distance up to 20ft. from the receiver, but this
distance may be extended to order, as required.
Model CP48, picture size 4ft. x 3ft. Price, £146 10s.,
less screen, tax free. Model CP40 and CP30, picture
sizes, 40in. x 30in., and 30in. x 22}in., respectively.
Price, £197 15s. 6d., less screen, including tax.
Dimensions, 28in. wide, 25in. high, 19in. deep.—
Nera of England Ltd., Jefferies Passage, High Street,
Guildford. 0 i

{ QUERIES COUPON

t
1
his coupon is available until Auvgust 2lst, 1954, and l
I must accompany all Queries. I
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TUHIS MONTITS VALVE SPUHCIALS.—
CV138 equiv. EF‘O[ 6AMS6. Z77. PRICE 7/6

SOLDERING {RON
Complete with detachable

3

144 PRACTICAL TELEVISION August, 1954
Gl T O QIR W B KSR D S
LYONS RADIO Introducing the : — i
LTD. . . NA T lEi 1954-5
) TYANA TRIP
3, GOLDHAWK ROAD, Dept._. M.T. < I
SHEPHERDS BUSH, LONDON, W.12. IHHEE i CA‘ i lALOGUE
Telephone : SHEpherds -Bush 1729 . MAKE SOLDERING i
3.y, CONDENSENS,—As speelficd for tho A PLEASURE | .
‘Slmplcv May * P.T.” 0.1 mfd. 1.5 Kv. SMALL l JUST RELEASED
i
|

each. Typc 866A. PRICE 12/6 cach. VRG5A
(SP61 4v. Htr. ) PRICI: 2/8 cach. post 6d.

for 6/- . or 6 for 10/-. All as new and
guamnteed .

ANOTHER SPECIAL BARGAIN TIIS
MONTEHL—L.F.F. Units, less valves and
retays, fitted with mica. metal cased and
variable condenscrs, resistors. valve holders,
ctc. Most important : a rotary converter
for 12 v. D.C. input and having an output of

480 v. at 40 mA. A gear box is attached to

the converter with 3 separate driving shafts
reducing speed of rotation to approx. 2),
5and 10r.p.m. Ovcrall sizc of complete unit
12x 12 x 8in. In good clcan condition. A tip
top buy for model maker and cxperiment-
allst PRICE ONLY 9/8. carrlage 5-. 8
or more carriage free.

THERMOMETERS.—Consist of a circular
glass f{ronted dlal 2in. dia. with metal
temperature detection stem  protruding
5in. at right angles from back of dial. The
temp. Is clearly calibrated on the dial's
face from —70 deg. C. to +50 der. C. and is
indicated by a roLat,lng pointer. - PRICE
108, post 9d.

AERTAL MASTS.—Conslst of two sections
of stout all-weather reslsung -paxolin
tubing, each 7ft. long x 3'16in. wall and
respcchivc dials of 14 and 2in. The sections
plug Into _each other by mcans of mectal
ferrules. Guy ropcs, ctc.. are not provided.
%‘Igtal welght only 51b. PRICE 14/6. carrlage

[OPPORTUNITIES IN||

Telcvision offers unlimited
scope to the technically
qualificd.  Details of the
casicst way to study for
A.M.Brit.LR.E., RT.E.B.
Cert., City and Guilds,
Telcvision, Television
Servicing, Sound Film
Projection, Radio
Diploma Courses, etc.,
are given in our 14d- pagn
Handbook ‘** ENGINEE]
ING OPPORTUNITIES
which also explains the
benetits of our Appoint-
ments Dept.

©  We Guarantee
“NO PASS—NO FEE"”
If you are carning 'less than
5115 a week you must read

is enlightening book.
Send for your copy NOW—FREE and
without obligation.

WRITE TODAY!

British Institute of Enxmeerml Technoloxv
237, College House
2931, Wright's Lane.

BENCH STAND 19/6
The smallest high-power l
soldering iron. Length
only 8% adlustablc long l
bit dia. 3/|6 mains volt-'
ages 100/l 10, 2001220,
230/250.
The “STANDARD"
Popular Soldering Iron
now reduced to  14/I1. l
Replacement Elements ond
Bits for both types always
S available.
KENROY LIMITED §
152/297 UPPER ST, '
ISLINGTO#, LONDON,
1

e, Desian Telephone : i
N6.867804  Canonbury 4905-4663

HIGH GRADE
TRANSFORMERS

FOR ALL PURPOSES
SINGLY OR IN QUANTITIES
TO YOUR SPECIFICATION

VARNISH IMPREGNATED

BAKED WINDINGS
WITH OR WITHOUT TAG PANELS

. GOOD DELIVERIES

Our rewind dept. will handle your
repairs promptly and efficiently.

S.A.E. with enquirics pleasc.

P. HOWORTH

(Dept. P.T.)
51 POLLARD LANE BRADFORD

: 37030 mee——

Television, Radio,
Record CABINETS
MADE TO ORDER

ANY SIZE OR FINISH °®

CALL OR SEND DRAWINGS
FOR QUOTATION

B. KOSKIE

(DEPT. B)
7276 Lecather Lane,

Holhorn, E.C1
Phone : CHAuncery 6791[2

Kensington, W.8.

When replying to advertisers’
afinouncements please mention
“ Practical Television,”

% 60 PAGES

% 2000 COMPONENT.
| ~ TYPES

% 500 ILLUSTRATIONS
PRICE 1/-

COVENTRY- RADIO

189, DUNSTABLE ROAD,
LUTON
Tel : Luton 2677 !

COMPONENT SPFC ALISTS
SINCE 1925

GUARANTEED NEW

BOXED VALVES {

Same Day Service ]

1ATGT _ [6LD20 98|3.321CT EM34 11/~ }
15/-|6P2%5 -t 8/6|EY6l 12/~
ICoGT 7/916Q1GT 9' 3525GT  |EZ40 ~ §/-
6SNTGT g/6|EZ41  9i-
_ 12!— 9/-|50L6GT _ (C232 15/~
INGGT [6U4GT 8/6{HVR2A [
T120- 17/-180 86 6/9, [
1IR3 '7/86V6G “TiBlgyy  gigikTIIC 12/
184 - 16/6VEGT 7ji 1AZ31 10‘. T63 7/6
155 /6i6X4 76 0% MUl4 88
IT4  7/86X5GT 6/9!CY3L 12-IN7R ~ 15/ r
304 76[TB7  7:6{DAC32 o1 |PL38 18/8
3Q5GT 1G5 T 12'- P18l 11/-
/6(7C3  7/6|DF33 12/-/PL82 11/~
3s4 " 7/8[TH7  7/6|DHTT 8/6,PY80 9/6
3V4 /6(7S7  7/6{DK32 15/-{PY81 10/6
5Y3GT 7/9|7Y4  8'6|DKI2 < 7/6|PY82 ~8/6
524G~ 8/6/10C1 12/6{DL33 12/6/PZ30 17/-.
6A7  10/6{10C2 12/6|D135 “2/8{R19 13/6
6ABG ~ 9/-|10F1 10'6|EACHL 9/-|SP11 “3ig
6AL5 6/9]10F9 10/6|EAF42  |SP61  4/6
6AM5 7/9[10LDI1i 6|02 %16
6AM6 8l 10'-/EBI1 “¢/8|U25 1316
SATE 8/6|10P13 10/6/EBC33 7/8/US0 ~7/9
GBA6  7/6112A6 " 7/6|EBCi110/-|U78  8/8
BE6 7/6/12AT7 9/-[EBFe0 . |U404  9/-
6BHE 7/6{12AU710/6 12/6{UB41 978
6BJ6  7/6{12AX7 7/6|ECC81  9/-|UBCi1
6BWs 7/6/12K7GT 9/-(ECCI1 12!~ 10/~
6CH6 8/6/12K8GT [ECH4210!-|UBFe0
6Ct 7 10/6|ECL80 1216
6C3 10/612Q7GT 10/6|UCH42
6F1 10! 9/-|EF39 ~ 7/- 10/6
6F6G ~7/6(20D1 8/8,EF4l 9'-|UF41 10/-
6F12 6/9|2516GT |EF50 7/6|/UF42 13i8
6r15 10/ 8/6/EF54 @-{UL4l 9/-
6J6 1812524G  §/-|EFS80 10/6|UL44 18/6
6JIGT 7/6|25Z5 8/6{EF9 6/8{UUB 17/-
6KTG  @-|25Z6GT _|EF92 5/@jUUI ~9/-
6KIGT «- 8/6/EL38 22/6|UY4d1  9/-
GK8G  9/-I35L6GT_ |BELAL 10-{W77  5/8
GK8GT / 8/6/ELIL  79IZiT  6/9

Postagc 4d. per vai-: extra.
Sce special offer In classified advert. .
page 141,
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HOME BUILT TV LINEE. H. T
Full HP Facilities @ Return Post Service ] TRANSFORMERS

SIMPLEX REWOUND
e e e PROMPTLY

~ All items available separately. Send for list.

Our 30 years’ experience of winding and wave-
@ : . winding enables, us to provide the finest service in
the * Country for all types of TELEVISION

VIEW MASTER Y COMPONENTS:

We have fully detailed lists available for ali ver- -
sions of the View Master. -Any of these will
be sent free upon request.

INSTRUCTION MANUALS

Standard set. For 9in, or 12in. tube, 7/6. Wide
Angle Conversion, 16in. and I7in. tube, 3/6.

We repair or manufacture transformers singly or
in quantity, and welcome your enquiries,

Catalogue on request.

» ) .. . )
WATTS RADIO (Weybridgey L. |||| H. W. FORREST,
8, Baker Street, Weybridge, Surrey 349, HASLUCKS GREEN ROAD,
Phone : Weybridge 2542 SHIRLEY. BIRMINGHAM.

__ WOLF CUB.
= .

ELECTRIC DRILL

The basic item in an outfit
for the Home Constructor
costing £16.17/6 complete
{excluding fretsaw) or41:3
monthly pay- Deposit & 8 monthly pay-
ments of the mentsof4l:3. Sends.a.e.
same amount for leaflet giving details of

. COVENTRY TECHNICAL COLLEGE

Session 1954-55

ELECTRONIC ENGINEERING

] Applications invited for entry -to 3 year full-time
. course commencing September, 1954, from those
requiring comprehensive training to advanced
level’ in ELECTRONIC ENGINEERING, qualifying
for technical -posts in radio, telecommunications,
television and industrial electronics. Syllabus
will cover requirements of C. & G., Brit.L.R.E,
p and I.E.E. examinations. Entry age 16 or over. (£5/19/6. cash) Wolf equipment.
Application forms and further information from

Principal, Technical Coliege, The Butts, LAFco GOMPOUNDS LTD. (DESK

Coventry. . -3 CORBETTS PASSAGE, ROTHERHITHE NEW RD. S.E6.
: BERMONDSEY 4343,

- . BENTLEY ACOUSTIC CORP. LTD. - B
I . 38. Chaleot Road, NAV.L. mrose 9090, _I[lEvlslnN CUMPUN[NIS
ALUMINIUM, LIGHT ALLOYS, | [2p2L &6 | 26 7l- | ACT23 106
BRASS COPPER o BRON ZE B 574 3816 1071 10'6. | EF39 gIIG . zlways in stock for the
s ) ’ cAMG g6 [lorl 1008 | By & P.TLYNX, TELE-KING ‘
IN ROD. BAR, SHEET, TUBE, STRIp, | |$BAS T~ | 12880 76 | BFa0 1006 P.T. SUPER-VISOR

WIRE, ANGLE, CHANNEL, TEE 6BJ6 718 | 20¥2 8/6 | ELS1 - THE E.E. TELEVISOR

f** : 6BWS 76 | 2001 1206 | N78 11/6
S 6 6 | 807 7

— '6 |" PL33  -20/- AND VIEWMASTER
3000 STANDARD STOCK SIZES 5763 9/ PZ30 12"6 Viewmaster wide angle conversion

33 9.6 | - &
Post 6d. extra. 24 hr. C.0.D. Service.

0 Refund Guarantee. S.A.E. for full List, instructions 3/6d. List available.
H. ROLLET & C€O., LTD. — e -
: RADIO AND TELEVISION SOUND’' MASTER and
6, CHESHAM PLACE,LONDON,S.W.1. OMPONENTS > CORONET FOUR
s . StOanc 3463 COMPONENTS . \}. i ¢
. All parts in stock for : . components also in stock
Works: VIEWMASTER, SOUNDMASTER, SR
36, ROSEBERY AVE., LONDON, E.C.1. Ea:YEli'chLNsGAyE?;act;le Separate price lists available on'request.
‘Branches at Liverpool, Manchester, Stamp- for list; NOT S.AE. d- . T. FIL‘MER,
_ Birmingham, Leeds. JsAM_ES H_. MARTIN & CO. Maypole E:tate,  Bexiey, - KenU
“No Quantity teo Small” Finsthwaite, Newby EBridge, iTel. s Bexleyhecth 7267
“a Ulverston, Lancs. — °
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b

The ENGLISH

National Radio
' Exhibition

Earls Court

‘On Stand 85 the -interests of the amateur set
builder have not been overlooked. A scction RS
~with expert personnel in attendance is devoted

to .sh(»\\'ing the ‘knglish Electric” Recondition- ey
able Metal/Glass C.R. tube. " The tubes, for
which full line and frame scamning information
and construction notes -are supplied, together
with exa\mplos of complete reccivers buile by
amateurs, are presented for examination and
discussion.’

Lxtract from the Official Catalogue.

Come along and sce us on Stand 85 or write for information tog

¢

iLISH ELECTRIC

ELLCTR'E  Compane  Ltd., Television Depactinent, Quemns  Hous:, Kingsway, London, W.C.:

o
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