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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

\

PL38 PYSO EF9I EF9I EFYY EF9I EFY  EFYY
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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.
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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 s