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MULTIMINOR

The " Avo ™ (radition of pioneering
enterprise again finds expression in a
new multi-range meter of compact size,
robust construction, and thoroughly
sound design.

It is a rectifier/moving coil instrument,
imple 1o use, easy and quick to read.
A single rotary swilch selects any one
of the 19 ranges. One pair of connec-
tion sockets deals with any measure-
ment.  One scale is provided for cur-
rent and voltage readings und another

v
V. . . by . Leather Case
V. , . Pocket size : 5% « 3f x ¥ ins. i required 32/6
V. Weight: | 1b. approx.

v

for resistance. 0—1.000 cie,
G urrent
Sensitivity : 8_ 100uA
10.000 2/V on D.C. voltage ranges. Resistance O: I'or:‘nﬁ an G'I'eat
1,000 w AC " " 0—20,000 22 0— 100mA

Designed and Manufactured by Instrument

0—2 Mo 0— 1 A
Accuracy @ i rice : ]
‘ On D.C. 3% of full scale value. R 11131318
On AC. 4% .. .. .. . £ 9,
i complete with Test
‘ Leads and Clips. Telephone : ViCtoria 3404 (% lines)
| B AVOCET HOUSE -92-96 VAUXHALL BRIDGE RD.- LONDON -S.W.1

Build your own Aerials...

AERIAL g
1
I”, BAI\VD
Usefu) for
Constryey;
Quickly ung oOUT
l”_USU'aIing <

MARLBOROUGH, WILTS. Phone : 657/8
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w£W- e+ Completely up-to-date method of giving instruction in a
wide range of technical subjects specially designed and arranged for
self-study at home under the skilled guidance of our teachers.

”f”- «» Experimental outfits and lesson manuals sent on enrol-
ment remain the student's property. Tutor allotted to each student
for personal and individual tuition throughout the course.

Radio and television' courses, with which specially prepared compon-
ents are supplied, teach the basic electronic circuits (amplifiers,
oscillators, detectors, etc.) and lead, by easy stages, to the complete
design and servicing of modern radlo and T/V receivers.

If you are studymg for an examination, wanting a new hobby, com-
mencing a career in industi'y Or running your own part-time business,
these practical courses are ideal and may be yours for moderate cost.
Fill in the coupon to-day for a free Brochure. There is no obligation
whatsoever.

The only Home Study
College run by

a world-wide g8
Industrial
organisation

< EM.L
gt Factories
i-layes,

= Eng1and

STITUTES

=lart of His Masters Voice!

3-valve 3-waveband
superhet circuit

PRACTICAL TELEVISION 197

3
SUBJECTS {%%’ =

INCLUDE :—
RADIO - SHORT WAVE RADIO

TELEVISION - MECHANICS - GHEMISTRY
PHOTOGRAPHY-ELEGTRICITY - CARPENTRY
ELEGTRICAL WIRING - DRAUGHTSMANSHIP

ART, ETC.

COURSES FROM
15/- PER MONTH

ré M.I INSTITUTES, Dept.138x
LONDON, W.4

NAME............ eseneee AGE
(If under 21) CIAOPEK
ADDRESS. PLEASE

I am mterested in the followmg sublect(s) w.th/w:thout equip-
ment

DEC 57 (We shall not worry you Cwith personal ws:ts) tcas

{ arconiphone, etc, etc,
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TOP QUALITY
FULLY GUARANTEED VALVES

BELOW MANUFACTURERY’

PRICES

EXPRESS SERVICE ! !!
C.0.D. ORDERS RECEIVED BY 3.30 P.M. EITHER

FOR ONLY éd. EXTRA PER ORDER WE WILL
INSURE YOUR VALVES AGAINST DAMAGE IN

BY LETTER, PHONE OR WIRE, DESPATCHED
THE SAME AFTERNOON. ALL ORDERS RECEIVED [ERANSIEIACLERUNINS LRE DR CELS AN
BY FIRST POST DESPATCHED SAME DAY CUSTOMER'S RISK.

0z4 §/-16AQ5  7/6 6L6G  9/6 I2AHB 10/6 33A/I58M  CVBS  12/6 ECCI3 8/6/EZ35  6/6 PCF8O 12/6 UBC4| 816
1A3 3/- 6AT6  8/6/6L7TM 8/ 12AT6 10/6! 30/- CV271 i0/6,ECC35 8/6{EZ40  8/-| PCFB2 12/6| UBFBO 9/6
IAS 6/~ 6AU6 10/6 6L18  13/- 12AT7 8/6 35/51 126 Cv428 30/- ECC40 15/- EZ4l 10/6| PCLB2 12/6| UBF89 10/6°
A7 15/- 6B4G  6/6 6N7 8/- 12AU7 7/6/35A5 11/ DI 3/-|ECC8I 8/6/EZBO  8/6] PCL83 12/6| UCCSS 10/6
iD6  10/6 6B7 10/6.6Q7G 86 12AX7  9/-|35L6GT 10/-/D42  10/6|ECCB2  7/6}EZ81  10/-) PEN4ODD  UCH42 10/-
JHS  11/-6BBG  4/- 6Q7GT 9)- 12BA6  9/-135W4  8/6,D63 5/- ECC83 9/- GZ30 10/6 25/-; UCHS8I 11/6
1L4 6/6/6B8M 5. 687G 8/6/ 12BE6  10/-[35Z3 1076 D77 6/6/ECCB4 10/-/GZ32 12/6| PEN4S 19/6 UCLB2 13/6
ILDS  5-16BA6  7/6 6SATGT 8/6 12EI _ 30/-|35Z4GT 8/- DAC32 1i/-|ECCB5 9/6'GZ34 14/-| PEN46 7/6' UF4I 9/-
ILNS  5/-|6BE6  7/6 6SG7GT 7/6]12JSGT 4/6/35Z5GT 9/-'DAF9l 8/ ECCOl 5/6 H30 s/-| PLBI  15/6° UFB0 10/6
INS 11/ ,6BJ6 8/- 6SHT  6/- 12]7GT 10/6|4IMTL 8/- DAF96 10/-(ECFBO 12/6|H63  12/6 PLB2  9/6, UF8S  10/6
1RS 8/6'6BR7  11/6 65)7 8/- 12K7GT 7/6'50CS  12/6 DF33  1}/-/ECF82 12/6|HABCBO PL83  11/6] UF89  10/6
155 8- 6BW6  8/6|65K7GT 6/- 12KBGT SOL6GT 9/6 DF9I 7)-|ECH35  9/6 13/6 PM2B  12/6| UL4]  10/6
174 7/-|6BW7  9/-|65L7GT a/-’ 14/- 6/BT  15/- DF96  10/-|[ECH42 10/- HK90 IG/-1 PMI2 ~ 4/- UL46  I5/-
1US 7/-'6BX6  8/6|6SNTGT 76| 12Q7GT 7/6'6ISPT 15/ DH63  8/6 ECH8I  8/-|HL23 10/6' PMI2M 6/6| ULB4  11/6
2A3  12/6 6C4 7/-16SS7  T/6:125A7  8/6 T2 4/6|DH76  7/6|ECLBO 10/- HL4! 12/6 PYSO 9, UY4l  8/6
2A7 1076 6C5 6/6|6U4GT 14/-1125C7  7/6'77 8/-|DH77  8/6{ECL82 13/6/HLI33DD | PY8I 9/ UYBS  10/6
2C26  4/- 6C6 616/6USG  7/6/125G7  7/6 78 8/6|DK32  15/-1EF36 6| 12/6| PY82  9j- V1507 -
DI3C 76 6C8  12/6!6U7 8/6 125H7  5/6'80 9/-|DK91  8/6 EF37A  9/- HVR2 20/-| PYB3  9/6] VLS492A £3
2X2 4/6 6C9  12/6'6V6G_ 7/-'125]7  8/- B3V 9/.|DK92 1276/ EF39 6-|HVR2A 6/-| QP21  7/-1 VMP4G 15/-
3A4 7/-16C10  12/6]6V6GT 7/6 125K7  6/-|BSA2 15/ \DK96 10/- EF40  15/- KL35 ~ 8/6| QP25  i5/- VPX7) 12/6
3AS  12/6,6CHE  7/616X4 70- 125Q7  8/6/150B2 15/-,DL2  15/- EF4l 9/6/KT2 5)-1 QSI1S0/1S ! VP4(T) 15/-
387 &6 6D6 6/6,6X5GT 6/6[12SR7  8/6/807 7/6/DL33  9/6'EF42  12/6/KT33C 10/~ €| VPI3C  7)-
3D6 5.-|6ES 12/6,6Z4/84 12/6|12Y4  10/6 866A  13/6/DL92 8- EFSO(A) 7/- KT44  7- QVO47  [VP23  6/6
3Q4 9/-'6F1* " 15)-6Z5  12/6,14R7  10/6 956 3/-DL94  9/-/EFSO(E) §/-|KT63  6/6 15)- VP4l /6
3QSGT 916 6F6GT  8j-16/30L2 12/6!1457 14/-11203 7/--DL96 10/ EFS54 5/-|KTW61 6/6 RI2 12/6 VR105/30 9/-
354 8)- 6F8 12/6'7A7  12/6'19AQS 11/- 4033L 12/6|DLSIO 10/6[EF73  10/6|[KTW62 8/- SD6_ 12/7; VRI5030
3v4 9/ 6F12 9:- 7B7 8/- 19H1  10/-,5763  12/6:DM70  8'6|EFB0  8/6 [KTW63 8/-| SP4(7) 15/-| -
5U4 8/8'6FI3  13/-:7C5 8- 20D1  16/-'7193 S/-1EASO  2,-,EF8S  7/6|KTZ4l  &/-| SP4l 36/ VT6IA S/~
s5v4 126 6FI6 ~ 976 7C6 8/-|20L1 _13/617475 7/6 [EAT6 9/6|EF86  14/6/KTZ63 10/6| SP42  12/6| VTS0l 5
5x4  10/-'6FI7  12/6|7HT 8/-25L6GT 10/-/9002 5,6 EABC8O 7,6, EFB9  10/-|L63 6/-| SP6I 3/6! W76 8/6
5Y3G  8/-6F32  10/6:7Q7 9/-125Y5  10/6 9003 5/6EACOL  7/6|EFSI 9/-\MH4  7-[ TP22  5/-| X6I  12/6
SYIGT 8/6 6F33  7/6[7V7 8,6/25Y5G  9/6/9006 6/- EAF42 10/6'EF92  6/6|/MHL4  7/6| Ul6 12/-! X65  12/6
5Y4 10/- 6G6 6/6,7Y4 8/-,25Z4G 9,6 /AC6PEN 7/6'EB34  1/- EL32  $/6/MHLD6 126 U22 8/-, X66  12/6
573 11/6/6H6M  3/6,8D2 3/-125ZS  10/6|AC/HL/ IEB41  BJ6lEL4) 1L iMLe 1261025 136l X79 1276
574G 10/6 6|5G 5/-8D3 9/-12526G 96| DDD 15/- EB9I 6/6|EL42 11/-|ML6 6/6] L3N 9/6, XD(1.5) 4/-
6AB  10'- '6/SGTG 5/6 9D2 3/6 2807  7/-|AC/P4  8/-'EBC33  7/6|EL8I  I5/-|MUI4  B8/6 USO 8/- XFWIO 6/6
6AB7 8- 6)SGTM é/-10C|  15/-130 7/6| AP4 7/6 EBC4l 10/-|EL84  10/6|OAI0 12/6 US2 8/6! XFY12 6/6
6AB8  9,- 66 S/6/1OFI  15/-(30CI 12/6|ATP4  4/- EBFEO  9/6|EL9) 5.|OA70  5/- U76 8/-] XH(1.5) 4/
6ACT  6/6 6]7G 6/- I0F9 116 |30F5  12/6|AZ31 12/6 gBFBY  9/6|gm34 10/~ QA7) 5i-| L78 7/-1 XSG(1.5) 4/-
6AG5  6/6 6J7GT 10/6/10FI8 12/6|30FLI 12/6|B329 7/6 gcs2 si6|emao  10/619C72 30/-1 U251 15/-| Y63 7/6
6AG7 1/6 6K7G_ 5/- I0LD3 8/6 30L1  12/6/BL63  T/6:pley /61p6i 3/6, U404 10/6] Z63  10/6
6AIB 8-16KIGT 6 I0PI3 17/6/30P4  15../CK505 66 EC - EYS| \PABCS80 UABC80 | Z66 20/
6AKS  5/- 6KBG  B/-'I1E3  15/-130PI2 13/6 CK5S06 6/6[ECTO  12:6[(Small) 12/6 5/- 10/6| 277 9/-
6ALS  6/6°6K8GT,G  12A6  6/6 30PI6 10/6 CK523 6/6 ECC3I 15/- EYSI PCC84  8/-| UAF42 10/6| Z719 12/6
6AM6 9/ 11j-| 12AH7  8/- 31 7/6, CV63  10/6 ECC32 10/6 (Large) 12/6 PCC8S 12/6! UB4l 12/7) Z729 146

TERMS OF BUSINESS :—CASH WITH ORDER OR
C.O.D. ONLY. ORDERS VALUE £3 OR MORE SENT
POST/PACKING FREE. ORDERS BELOW £3 PLEASE
ADD éd PER VALVE C.O.D. ORDERS :—MINIMUM
FEE, INCLUDING POST AND PACKING, 3/-. WE
ARE OPEN FOR PERSONAL SHOPPERS. MON.-
FRI. 8.30-5.30. SATS. 8.30-1 p.m.

ALL VALVES NEW, BOXED, TAX PAID, AND
SUBJECT TO MAKERS' GUARANTEE. FIRST
GRADE GOODS ONLY, NO SECONDS OR RE-
JECTS. GOODS ARE ONLY SOLD SUBJECT TO
OUR TERMS OF BUSINESS. OBTAINABLE FREE
ON REQUEST. CATALOGUE OF OVER 1,000
DIFFERENT VALVES 3d.

We specialise in VALVES—of every kind and description-—serving the industry for years.
More than 2,000 different types in stock for IMMEDIATE DELIVERY —including hard-to-get
and discontinued numbers. All valves exhaustively tested in our fully equipped laboratories,
and re-tested at time of despatch. FULL NINETY DAY GUARANTEE. All valves individually

boxed.

BENTLEY ACOUSTIC CORPORATION LTD.

THE VALVE SPECIALISTS

38 CHALCOT ROAD, LONDON, N.W.I
PRImrose 9090 -

PLEASE ENQUIRE FOR ANY VALVE NOT LISTED.

3d. STAMP, PLEASE,

© 2 A e e

.
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OPEN TILL
6 P.M. SATURDAYS

Tube type 14 LPA £13.17.6 (inc. tax) pkg. & carr. I5/- extra.
e T e O S S Y TR

which gives complete SAFETY
to the constructor !

These Televisors use a double wound mains transformer
which gives you complete safety from contact with the
mains supply whean handling the chassis or coatrols.

% B.B.C. & I.T.A. DESIGN witn new

plus cost
of C.R.T.

Build in 5 easy stages. Full Construction details available.
Instruction Book, 3/5 Post Free.

Console Cabinets with full fength doors for 14in.,
17in. tubas. Price £14.14.0.

H.P. Terms : Deposit £7.7.6 and 9 monthly payments of 18/6.
Console Cabinets. Half door £12.12.0.

H.P. Terms : Deposit £6.5.0 and 8 month!y payments of 18/3.
On above cabinets add 21/- for pkg. and carr.

Turret Tuner may be built for £33 . 7 . I I

16in., and

The “Petite” PORTABLE

MAY BE BUILT FOR £ 7 . 7 o O

plus 3/- post & packinz.

* Size only Bin. x 8in. x 4}in.

* Weight, including batteries, 5! Ib.

¢ 4 valves of the economy type.

Y Medium and longwave
superhet circuit.

Y High Q frame aerials.

v High sensitivity on both

wavebands.

Y Prealigned IF trans-
formers.

Y Sin. speaker of the

latest type.
Automatic on/off switch
operated by lid.
Dasizned in our
faboratory.

vy Backed by an up-to-date
Technical Information
Department.

Y Components  available
separately if desired.

own

Batteries extra.

HT 10/- (Type BI28) or *Slmp!° to  construct,
equivalent. using norma! solidering
LT 1/6 (Type AD 35) or methods.

cquivalent. Y instruction Book 1/6.

Battery eliminator now available for 37/5.

| 8-WATT AMPLIFIER

This design includes 5 miniature
! Valves of the latest types, an
Ultralinear Qutput Trans-
former suitable for Speakers
of 3 and 15 ohms and a very
attractive  Perspex front panel
with gold lettering, complete
| set of parts, £3.8.0.

| Postage & Packing., 5/- extra,
Instruction Book |

B.S.R. TUS
3 speed record player

£3.19.6.

plus 2/6 postage &
packing.

WHY buy surplus or reconditioned tubes when these Fully
Guaranteed Wide Angle Tubes are available 7 The
latest type 17in. Rectangular Tube MW43/64 by Telefunken at£17
{inc. tax) post and packing 21/- extra. Also |4in. Rectangular

PRACTICAL TELEVISION

PREMIER RADIO CO.

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

(Dept P.1.12) 207, EDGWARE ROAD, LONDON, W.2

Build the NEW “ MAYFAIR ” TELEVISOR f ,

|
!
|
|
|
1
|
|
|
!

199

Telephone :
AMBASSADOR 403}
PADDINGTON 3271

The New
De-Luxe
TAPE RECORDER
TR3

for

DEPOSIT & = '3

8MONTHLY {i’: ,{V_,v

PAYMENTS

OF £5-17- 11 Write for
details of the

New PREMIER
TAPE RECORDER
KIT for £38.15.0.

OR CAsH 45 GNS.
plus 21/- post & pkg.

Case finished in Red and Cream with gilt styling and fittings.
Size 18lin. x 15in. x 9in. for A.C. Mains 200/250 v. 50 cycles.
TRADE ENQUIRIES WELCOMED

NEW F.M. TUNER

for the Home
Constructor

A new design using the latest
circuit  techniques.  Includes
4 valves plus magic eye tuning
’ indicator, permeability tuning
and an mtegral power supply. Two controls only, a gear driven
slow motion tuning control and an output volume control
with on/off switch. Suitable for fringe area reception.
All components may be purchased for lus postage
and packing 3,6 £8.15. 0 P g 8
OR less Mans Transformer & Rectifier £7.12.5, plus postage
and packing 3/-.
Power requirements H.T. 230 v. 50 mA., L.T. 63 v. I.5 A,
Dial size 3lin. x I1§in., overall size 1I1§in. fong, Slin. deep,
4%in. high. Instruction Book 1/6. )

A L, NN il el T T
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The Brimar 6BQ7A is a double triode.consisti'ng a \. T - [ HerMAR 6B07A
of two independent high slope sections with - n UL O EA];}-]L?%CJWOP
similar characteristics. The valve is particularly Y L
useful as a cascode R.F. amplifier for television s - R
receivers and also as a combined oscillator and N SRR ANNEEN 11
mixer for frequency modulation receivers. It H i 5 :
can, of course, be used wherever high slope e li M 2 ! I J
triodes are required, and features low 8 ll *“' Agguas ; 7

interaction  be- < ) N —t .

tween the L T He o

sections as an 3 ViR ARl e I

5 . T T T anooe ||

internal screen is 7 3 [DfssjpaTION 2w [T

provided which is A : - ]
et L : ;

brought out to a NARpanr4 L ; TR

. 180 20 200 400 SO0 800 kL x
separate base pin. UNODE VOLTAGE vOLTS

TYPICAL CHARACTERISTICS

Heater voltage..
Heater current...
(e ElEYdB0000aac000000008000000080000000060008000000069590600000AAEA0A00AE
Cathode bias MesiStOr...ocvuiiiiiiiiiiniiriiiiieieneiienieeneaeenenenerannn
Anode current..
Mutual conductance.
Amplification factor..
Anode resistance
Grid cut-off voltage (, —|0/1A) ................................. —10 volts approx.

Write to the Publicity Department for a data sheet.

5rmm’md Tok wltones amd Cablos Limired FOOTSCRAY SIDCUP KENT Footscray 3.333

MAKER’S SURPLUS
GUITAR AMPLIFIER ! | (oMpONENT BARGAINS

5-6 watts output. For use on A.C. Mains 200-250 v. WIDE ANGLE 38 mm.
q - 1

Complete with 4 valves, speaker, a.ll G, Line E.H.T. trans., Ferrox-
neon level indicator, gram and mike inputs. cube core, 9-16 kV............. 25-

A b ition b Scanning Coils, low imp.
Speaker in lid, but movable to any positi Y Fline andbrramea...s........._.... 25.-

. : i H errox-cube cored Scanning

g using lead supplied. In smart c?se wu:h.carrymg Coils and Line Output

handle, size closed 8lin. x 8lin. x [%in. jong. Trans., 10-15 kV. EY51

’ winding Line Trans. Com-

Brand new and unused. plete r‘v;'lit.h lclrcult. dia-

. Carr. & CranyAtoppalLy
' - Frame Qutput Tran

LASKY'S PRICE, zbsolutely comp.ete £I0 b I9 ':‘3 Sh- bca.nnmg Cglls low u;p Ilne
Available as Amplifier wirhout Case and Speaker, £6.19.6. ::arr &d has] ). ' r‘rinxgef or iiiié"'!;i'ciiiii"'i)'s'é Sl
NOTE : Can also be used as tape-recording amplifier (pre-amblifier and erase LFAnSfOrmer  ............. i
Focus Ma.gnet.s Ferrox-dure 19/6

P.M. Focus Magnets, Iron
Cored - 19/8

300 mia Smvoothing Chokes.. 18/°
Electromagnetic focus coil.
with combined scan coils... 25/ -

STANDARD 35 mm.

Line 0utput Transformers,

No EHT....ccooverruvnennnnnns 12/6
Line Output Transformers,

6.9 kV. EH.T. and 6.3-v,

TURRET TUNERS. a1 gpes in stock—

Valradio, Cyldon, Telente, etc. Wrire us make and
model of your Set : we will quote for the Tuner you
need. Prices from 79/6.

BAND Ill CONVERTERS .ih own power

supplies in attractive Cases. Leading makes from £5.19.6.

..%/ swindijng. Flerm)i—cubg ...... 19/6
N 3 canning coils. ow imp.
17in. C.R. TUBES. few coly. Brand new and 2%#::%0 - piine. and frape.. >
b inised i trap, 0.3 heater - Frame or line Of g
unusso fectanatlan alumlnlge or ton pLASKY'S ‘ AUTO-GHANG ER 9sculator transformer...... 4'8
ry ERICE Mixer Model RC.456, with Studio | miomeoutput transformer... 78
YS g12.199.6 | e pickeen.List €13/i77o Without Vernier. i
=iV LASKY'S PRICE, 3 ehIier: o
g Focus coils, Electromag...... !
ASK Carr. & Ins. 22/6. | Post 3/6. £8/ I 9/6 200 m/a Smoothing Chokes. .. !.IB.E
A DIO LASKY'S (IARKEOW ROAD) LTD.
R Open All Day Saturday. Early Closing Thurs. Mail Orders to Harrow Rd.

42, TOTTENIIAM COURT IROAD, W.1. 370, HARROW ROAD, PADDINGTON, W.9.
Telephone ; MUSeum 2605. LADbroke 4075 and CUNningham 1979,

o sl
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Phene : Temple Bar 4363,

Telegrams :  Newnes. Rand., London.
Registered at the G.I’.0. for trans-
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inctuding postage lor on: yzar
Inland - - - 19s. per annum
Abroad - - 17s. 6d, per annum
Cunada - - - 16s. per anium
CONTENTS :
Page
Editorial ... 201
A Switched TV/[. M Rucner 202
An Improved Band Il Con-
verter o207
BBC U.H. Trans-
missions ... . 210
Simpliticd Sound A
Recceivers . 211
Scanaing .md Svnchromsd-
tion 213
Flywheel Sym. ﬂn(l A G. (. 215
C.R.T. Tester L2
Simplified TV Servicing ... 225
Telenews ... L 229
Undcerneath the l):polc ... 233
Correspondence .. w. 237
Your Problems Solved Lo 24

The Editor will be pleased to consider
articles of a practical nature. suitable
Sfor pxblication > Practical Télevision.”
Such articles should be writien on one
side of the paper oniv, and shou!d con-
rain the namwe and address of the sender.

Whilst the Editor docs not hold himself

responsible lor manuscripts, every cffort
will be made to return them if a stamped
and ad.dressed envelope is enclosed.  All
correspondence intended for the Editor
should be addressed o : The Editor,
* Practical Television,”” George Newnes,

Lrd., Tower Hmm, Southampton Strecr,

Strand, W.C.2

Owing to me rapid progress in the
design of radio apparatus and 1o our
efloris to heep our readers in touch with
the latest developments, we give tio
warranty tha! apparatus described in
our columns is not the subject of lerters
pulent.

Copyright in all drawings. photo-
zraphs  ard  articles  published  in
* Practical Television™ is specificolls
reserved  throughont  the  couniries
:/g/vu!ory 1o the Berne Convention and
the U.S.A. Reproductions or imitationy
of any of thesc are therefore cxpressiy
Jorbidden.
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4 AUDIENCE RESEARCH
y HE BBC has admitted that its viewing audience is much
less than LT.V. It says that of the possible viewing
public, 28 per cent. look in to the BBC programmes and
72 per cent. to I.T.V.  The systems adopted by TAM and the
BBC in order to arrive at these figures are very dissimilar, yet
they seem to give somewhat comparable results. Under onc
such system, a gadget attached to the set atlords them a means
of measuring the time spent looking at I.T.V. or BBC and must
give a rcasonably accurate result.  The BBC, however, depend
upon interviewing what is considered to be a cross-section of
the public.  The director of BBC television, Mr. Gerald Beadle,
in a later statement, said that on the question of programme
ratings and preferences, the BBC's average audience in TV

T

j areas is greaics than that ot LT.V. He was possibly taking
} account here of the number of unconverted sets.
{ COLOUR TV TRANSMISSIONS

THE BBC started a further series of cxperimental colour

transmissions on October 7th, as a continuation of the
experiments for studying the problems ot producing, trans-
mitting and receiving TV pictures in colour.

The ftirst experimental transmission was in Octobar 1955.
They are being made in co-operation with the radio industry,
and in agreement with the Television Advisory Committee,
which is to report to the Postmaster General on the whole field
ol colour television.  The experiments do not mean that the
BBC is committed to the adoption of the system used in the
. experiments or of any other system of colour television. The
" decision rests with the Postmaster General.  The experiments

take place outside normal programme times and will continue for
¢ about six months, and arc transmitted from the Crystal
5 Palace station on Channel | (vision 45 mc’s, sound 41.5 mc/s).

. BBC 1TV COMIS OF AGE

{ T 2.30 p.m. on the afternoon on Monday, November 2nd,
< 1936, the first regular TV programme of the BBC went
¢ on the air.  Thus, this year, it celebrates its 21st birthday.

) We join with the Radio Industry in wishing it many happy
& returns of the day.

¢ PRACTICAL HOME MONEY MAKEF
"I‘HF third issue of our new companion ** practical ™
D Practica. HOME MONEY MAKER “—is now on sale,
and it bristles with money-making ideas for the home worker.
Our new companion monthly is performing work of national
importance, and | hope you will join its ranks.—F.J.C.

Our next issue dated January will be published on Decemnber 20th.
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A
JLCEIVER.

A COMBINED TV AND BAND I
SOUND RECEIVER

By R. Shatwell

(Continued from page 173 November
issue)

HE iuner is the heart of the

set and provides the F.M./

A.M. switching of the
detect.or as well as the station
selection.  Fig. 1 in last month's

issue gives the theoretical circuit
of the tuner and to cut down
variations to a minimum a point to point drawing
of the top plate with the precise location of every
item is given in Fig. 4b. The work involved
should be done in the following order:—

Make up the top plate (Fig. 4a), front pancl
(Fig. 5a) and two partitions (Fig. 5b).

2. Modify switch plates to take coil platforms
(Fig. 6a).

3. Make up coil platforms (Fig. 7).

4. Assemble switch wafers, platforms, front
panel and partitions (Fig. 7).

5. Make and fit fine tuner.

6. Wire top plate, check no shorts when in
position on switch assembly.

7. Insert Band I and II coils, wire to switch
plates, bolt to top plate and complete wiring
between the two.

The first stage is amply covered by the dia-
grams. The top plate is 18 s.w.g. aluminium.
The partitions can be 18 or 20 s.w.g. Note that
only one partition needs the cut-out to avoid
components, and this will also need coil platform
supporting holes drilling at a later stage. The

other partition has a hole for the bias lead to the
signal balancing switch plate.
Fig. 6A shows the modifications to the switch

( % Tuner Wofer
lodified for platforms
+ @nd coil connections,

A..Holes enlarged to
take cofl pigtforms

Fig. 6(a), (b) and (c).

() Tute Hester water
X..Contacts removed
B...Contacts linked and

i% Tube heater tag

rip.
C..Tube heater supply

Details of the switch
wafer modifications.
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WITCHED TV/EM.

(¢) Video and Time Base

e
T,

A view of th2 completed
combined rceeiver.

plates necessary to accommodate the coil plat-
forms, the existing small hole at “A ™ being
enlarged to 1/16in. square in an upward direction
on plate 1. downward on plate 3. symetrically on
plate 4. and alsc on plate 2. but in this case to
I/16in. X gin. to accommodate two platforms.
This latter operation calls for careful work and
a fretsaw was used by the author.

The coil platforms can be made up from the
details on Fig. 7. The supporting lugs are 1/ 16in.
wide and {in. long. Again a fretsaw is a useful
aid. The centres of the coil-former holes must
be not less than %in. from the centre. to avoid
the switch actuating bar touching the coils. One
8 BA bolt on the outer hole secures the coil
formers, as these are inserted through a’ 3in. hole
in the platforms. It is therefore a simplé matter
to remove any coil for modification even in the
completed set.

Assembly of the switch is the main work
involved. Fig 6a gives the wafer layout. and it
will be seen thati there are two fixed contacts
without soldering tabs and these do not normally
take any part in the switching. These are made
use of in the modified switch wafer 9. Although
nine wafers are used ten are necessary. as an

/

extra contact must be in-
X serted in  this modified
£ X wafer. The tuner incor-

porates seven of the nine,
and although switch special-

o L%ﬂ [ o Qj ists will no doubt make up
‘é-_ e G I~ lhe assembly to order. it
X°®°‘*-—-° °7~E can be made up for a few
\O_j-"‘x__\_Di_'__.-'h\\ shillings from two surplus
i x & switches as sold bv Messrs.

W. A. Benson. 136, Rath-
bone Road. Liverpool. This
firm sell a 1P 6W SB switch
at a very low price. and if
iwo are obtained then the
ten wafers arc obtained,
also the copper foil links,
and by careful use of the

Hester Wafer
X...Contacts removed
O Contact inserted
O and & contacts alf
linked and to tag strip,
G...Moving contacts.
Existing one repositioned
and extra one inserted.
F..6°3v. supply
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spacers very little modification o these is neces-
sary. The only difficulty is the short spindle, us
the fine tuner prevents the use of an ordinary
extension coupler.  The author used this swiich
and pinned and soldered a 2in. extension to the
spindle (Fig. 8). A precise horizontal joint can
be obtained by lying the pioned
joint in a picce of angle atumin
tum when soldering with a gas or
small blow lamp jet. A stect
shaft is used on the switch and
either spirit flux or the special
cored solder will be necessary.
After the joint is cleaned up it
should be protected with o sleeve
of in. 1D tube until the fine
tuner is fitted.

Fig. 7 gives the spacer lengths.
the critical dimensions being the
position of the partitions, und 1t i
essential  that these be cheched.
The wafers face to the rearand the moving corntuct
lug is at the top for wafers 1 to 6, and bottom

T4
7l
|
/
Iy hote |
|
2,
= 1%
|
b
3"
‘ 2%
\;2 ’
. ! ;I;' hole
g /% ——
Front Panc/ |
«—— 37 —— >
. 1 =,
# Eend forsvard along line R
B e T e et A
] |
Al I T Detted portion 2"
S B R cut away in I
KA ) Pertition |/ H
P ’ el \ 1
) R Y,
N A v
et 00 O A o
Eoop
# . 3is hote in Iz g -
< | "——{  partition 2only 7 2%
0 0"
/}4. hole \\ “5a hol2
% B
[} |/ v '
‘ 75 hHole
b ——— /" > / 2 |
Pzrtitions land 2 '
ez 3"- —
L Y

Fig. S(a) (ahove), details of the pancl. and S(h) (below),
the partitions, two of which are needod,
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for wafer 7, where the L.F. signal is taken ofl. The
front panel is secured onfy by the switch fixing
nut and the top plate. At least {in. of the actuat-
ing rod must protrude bevond wafer 7, for ganging
purposes. The copper foil links bridge the waters
and ensurc the ctlective clectrical return of the

This view shows the switch assembly

distance pieces to the chassis. The assembly
should then be positioned on the top plate and
the 8 B.A. holes drilled through from the top
plate into the front panel and partition Nanges.
The fine tuner hixed plate should now be fitted.
This is made up on a I4in. paxolin disc with a
countersunk  hole at the centre. This hole
should be made by using a 4in. drill to make a
countersink. but completing the breakthrough
with a pin, and it coincides with the in. dia.
centre of the clongated hole in the front panel.
Another 1/16in. dwa. holc is made to coincide
with the 5/16in. dia. centre. A piece of tinned
36 s.w.g. wire is threaded through one and back

Front Rane/ * Switch
27 z
Fi/—~————//e St

. ./5/8" !

=)

e

o 4 H Yy

1 /;4" —
Hole to
T suit bush
ol
: 4%’
% oe |
1 o) Tl ais L) el

N A . . 5

P B
S O
B T A L
4 3 n g3 l*'/g*L’
6 ) 4 :
F:liﬁ:i::‘},::::;:::-' =ty _'l TIIIfFIIILIRRTRTT
y Partition 2 v l' i //4

Fig. 4(a).—The top plate ﬂrihing data,
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through the other and twisted and soldered

behind, being left 2in. long. The countersink
on the front is filled with solder until a raised

Another view showing the switch unit,

1in dia. blob adheres to the wire (Fig. 9b). This
is filed to a flat raised disc, and the paxolin then
secured to the front panel by two 8 B.A. bolts. a
strip of springy brass 3/16in. wide being held by
one of these bolts to press against the moving

TELEVISION

and to avoid failures at a later date { w. are
specified wherever anything higher than bias volts
are involved. Leave about fin. of wire protrud-
ing at all points requiring con-
nection to Band III coils or
switch points. The test point is
for lining up the LF.s. Leave
the aerial input transformer con-
nections long on the top side of
the plate. Wire to the theoretical
diugram only, using Fig. 4b
as a guide to location of
components.

This completed and checked
try the switch assembly in posi-
tion and ensure there arc no
shorls between components and
this assembly. If not. the Band [
and 11 coils can be inserted and
wired to the switch On wafers 1, 2. 3 and 4
the soldering lugs are cut off the fixed contact
points, and connections are made to the contacts
at the level of the paxoline. Links are made at
the back of the wafers, and damping resistors,

December, 1957

plate.

The moving plate is shown in
Fig. 9a. Its capacity change is
obtained by the cam shape aug-
mented slightly by its closing air
gap. Maximum capacity should
be obtained in about 270° rota-

tion when the threads of the bush ve
and nut butt tightly. The tab ECreq
on the outer edge is bent down

to form a stop in the minimum

capacity position. The plate is

of 22 s.w.g. copper, soldered to c/o

a nut to suit the switch thread,
and this to an inch of 3in. 1.D.
copper tube into the end of
which is soldered a length of fin.
1.D. tube to form the fine tuner
shaft, the inner shaft to protrude
2in. beyond this. This soldering
operation is best done by tinning
all surfaces and then completing
the whole jointing in one opera-
tion with a small jet. Check
that the moving and fixed plates
cannot short at any position but
arrange them to be as close as
possible. :

63V,

Componcnts

The top plate can now be wired
and a small type iron is essential
for this. Use of the heavier
type %in. bit will almost certainly
damage some  components.
Ceramic tubular condensers are
used throughout and in no case
is there more than $in. of wire
from the condenser to its fixing
point and a pair of pointed-nosed
pliers should be used as a ™ heat
shunt.”  All resistances are § l——

C15; .

70 Ci17

RI0
cral") .
! J \0 £Earthing tag

insulating

S bush
?j‘ S

HT(S)

Earthing
tag

\ o T0 Input
Transtormer

watt unless otherwise specified,

Fig. 4(b).—Wiring diagram of the tuner.
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it used. can likewise be accommodated here. The
Band I1L coil L13 does not go 1o any anchor point
on the top plate and can be inscrted at this stage
the frec end passing through the small hole
alongside the contact; and tinned ready for C8

Paxolin |
] Sotder
y

4 |
70 Cl4 ., Front g:
and C/S" pf;%_l/ Fig. 9(a)
31’3 aig

1'_ . am—
Fig. 9(b) fF=—="

=2 U

Fig. 8 (above).—Madification to the fine tuner spindle.
Fig. 9(a) and (b).—Further fine tuncr details.

and Y to be connected. Note that no connection is
made to the Band 1 position. as this coincides
with all coils being in circuit.  Fig. 6a shows the
coil connections to the wafers. The top plate
and switch assembly can now be bolted together
and the necessary links made and Band 111 coils
inserted.  Those links consist of fine tuner to
wafer 1 and CI4, 15; L1Y from wafer 1 to V2.
pin 2; wafer 2 to V2 chassis return; C8, CY to
[ 13 as prepared; R6, €7 to wafer 3; L7 from

PRACTICAL TELEVISION

TUNER COILS BAND Il

Position  Position
1 2
L1 4T Link All coils clean 18 s.w.g.
1.7 54T D wound on .2in. former,
L13 4T " S removed and  opencd
L19 T ”» slightly.
BAND 1l
Position
4
L3 T 20 s.w.g. enam,
Lo st JIDSChililac {1 4din
Lis 5T ound-space former
o to fill .S inch '
L21 3T 20 s.w.g. enam.
Position S and 6 2T throughout, wound as

Band B coils. Sce text for oscillator links.,

BAND [
Chuanncl
Position Position
1 &2 3,4, &5
L6 7T 6T 32 s.w.g. Closewound.
Li12 ST} 7T)  Bifilar wound. spaced
Lig 8T 7T§ to il 6 in.—39 D.S.C.
L24 4T 3T 32 D.S.C.—to all lin.

Acrial input transformer—20T 32 D.S.C. PRI
1Y see. interwound carthy end.
1.25

8 turns 22 s.w.g. enam. Lin. diam.

205

wafer 3 to VI, pin 3; R4, RS to wafer 5; ClI
Ri. C2 to waier 4; LI from wafer 4 to VI, pin 6
Fit the acrial transformer on the top plate near
the grommet hole. with a two-way tag strip
ncarby and connect to prepared leads and wire
C19, C20 1o tag strip and T1. Connect a con-
venient length  of 70-80 ohm  coaxial suitably
terminated for aerial plug used.  Wafer S can
have all fixed contacts tahen to chassis at this
stage. Wafers 6 and 7 have the three TV posi-
tions linked and the three F. M. positions also
linked. This completes work on the tuner.

Coil Data

Coil data is given in sets for each coil position
as being more conyenient to usc. At this stage
the oscillator F.M. positions, 3, 4. 5 and 6 (wafer
1) can be linked at the back with a short piece
of 28 s.w.g. The intervalue coupling transformers
are best made up by anchoring two lengths of
3y sw.g. to the fixing holes in the Aladdin
formers and then laying the wires up opposite
sides of the former and taking two or three turns
of thread tightly around the former at the start
of the winding and tying sccurely.  Alter winding
bitilar fashion finish cach wire on the sume side
as it began and another two or three turns of
thread will anchor these, I necessary move the

———=7 e =
RTT — 9[ %
EZHE! L[
2 | |
AN ]

&= o UJ

Fig. 7.—Details of the main switching assembly,
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wires to ‘even out the spacing and
take a strip of Sellotape completely
around the former to protect the
winding. Free the wire from the
fixing holes and the coil is com-
plete.

Main Chassis

The main chassis can now be
made up. This is 9in. X 6in. X
23in. deep. This may be made up
from a shect of 18 s.w.g. aluminium.
Next month we will show details
of the wiring and chassis data.

(Te be continued)

Pin No.

PRACTICAL TELEVISION

Turns

I.F. COIL DATA
End of
winding
T=Top

B=Bottom

S.w.g.
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Another view of the underside of this

receiver.

Wire

spacing Qther data

i

=
-

9
9

28 DSC i

123

Sec. on PRI
Tissue interleave.

Close
wound

11
11

-

s
|
s
i

amzT» Ol'!!':_]:ib OmI >
E L FN

NN W B

!

16

unction of C47-48

15

28 DSC

=H® T =wE- | =Sww

1lin. between coils.

13}

28 DSC

Centre tapped

Aladdin former.

Lok A 7N

15
15

38 EW

To cover Bifilar wound
.45in.
”
”

Ll A2 NN

13}
13}

Close
Wound

13}
13}

%
|
!
!
%
}
%
|

NW=0h | Weh

- »”
All coils wound in same sense.

9

7+7

39DSC

”

=T | mEE | T-EES | ST

To cover -
.375in.  3/16in. between
Sin.. windings.
Interwound 1 turn with

Cl;)‘se top of primary. ,

108
108

209

38 enam.

’”

40 enam. ,

Formers 1lin. long, }in.
dia. paper tube. Start
- winding }in. from top of
I;qrmer. Winding length
gin. .

Former 1§in. x in. dia.
paper tube. Start wind-
ing 3/16in. from top.
Winding length 13/16in.

Close
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This Article is Written to Help
Readers Who are Having Diffi:
culty in Obtaining Satisfactory
Reception on Band Hl with
EF50 and EF80 Valves

By “ Diadem”

PRACTICAL TELEVISION

(Conrinued from page |54, November issue)

HE converted output is taken from the LI
transformer secondary in the anode of V2.
and alter switching is fed into the receiver.

Fhe 330pF dc,coupllng condensers were found
to be adequate. Larger ones up to 1.000pF were
tricd and can be used without affecting per-
formance.  All other condenser and  resistor
values must remain as stated.  Nothing is to be
gained by altering these. many combinations of
resistors and condensers were tried and 1hosu given

were found to be the best. Red ” Sylvania
F,l-'S(’)s were found to be much better than the
“silver 7 type and more stable. and gave betier

contact. especially the spigot which is ol different
metal and does not oxidise so rapidly.

Valveholder Troubles

Ceramic valveholders were used for low loss.
The sockets are silvered and turn black.  Some
ol this can be removed with carbon tetrachloride.
and a flat nail file very lightly passed up and

View of the underside of the unit,

down the sockets a few
Do not forget the centre spigot hole.
the spigot contacts together.
the sume way and make sure the aluminium ring
on the valve base which holds the spigot is making
good contact with the valve can, as both these
parts film over with age.

times removes the rest.
and pinch
Clean all valve pins

Use spring type ring rvetainers.  The worst,
type of retainer is the two coiled spring type
with the disc on top. although the spigot is
“earthed ™ the top of the valve can s
carthed through the dis¢ and the two expanding
springs. The disc and the top of the valve can
are ustally filmed over. the springs muke bad
contact at both ends and at V.H. frequencies it
plays havoc with stability. especially in the first
stage where it upsets alignment of 12, and the
gain drops considerably. I hope this explanation
will save much hair tearing by the constructor.

At the start all the stages were screened from
one another and screens were also placed across
the valveholders.  All this screening was removed
piece by piece and now only coils L1 and 1.4 are
“canned.” with no ill effect on performance.

The valveholder bolts are longer than usual
and through this bolt on top of the chassis passes
the valve retainer ring. the valveholder collar.
Then comes the chassis. and underneath the solder
tag. nut, Aladdin coil tormer. washer and nut
This cnables the coils to be as ncar as possible
to the valves. On coils L2, L3, 1.5, only onc bolt
was suthticient when the thick wirc was soldered in
place. No holes were drilled through the chassis
for the cores as these were not found to be neces-
sary. Coils L1, L4 were held by two bolts each
and screened to prevent BBC pick-up.

The formers are ‘m Aladdin with purple cores.
When the converter is working satisfactorily the
cores can be removed and a thin piece of elastic

inserted down the inside of the former and the
cores put back. This is necessary. especially if
cores L2. LS rock about

Wind the coils on %in. control spindle and press
on tormers ; as the tormers are slightly over 4in.
the coil makes a tight fit

The heater chokes are wound on a fat koitting
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ncedle (plastic); this needle is also used for trim-
ming purposes when filed to a screwdriver tip.

In weak signal areas increasec R9Y across 14
to 6 K2 or cut out altogether. It should be left
in wherever possible.

Putterning

BBC and L. T.A. co-ax cables running side by
side from the aerials have not been found to be
the cause of patterning on the LT.A. unless the
cables have been cut or joined or extended. |If
the BBC cable is cut or extended use a proper
cable joiner, not tape, as the cable inner must be
screened. The Band I co-ax must always be
shorted out when receiving the I.T.A., or pro-
nounced patterning will result.  Switching the
inner co-ax out of circuit or removing the plug
is not cffective.

Keep the output leads from the converter away
from A.C. wiring in the power pack and mains
wiring.

The filter coil L1 will overcome patterning from
the BBC being fed into the unit. If patterning is
cxperienced on the BBC fit switch in H.T. lead
from the converter power supply or in the mains
lcad. This is usually switched out automatically
when the band switch is operated.

Although an ordinary 3-pole 3-way band switch
was used without screening no trouble was
experienced through patterning it co-ax is used
liberally. Connect co-ax screening to ncarest pos-
sible points on chassis or solder them to the

Band I
Aerigl
. Socket

Band II]
@ Output
N Socket

Fig. §-—Wiring diagram of the converter.

<
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T HIFI75v

10pF

Output
2 //2 Turns

/ EF8BO
. -
SRR
=
=00
2
— Turns
1000
pE Z5KN
g § -
]
=500 < 1000
=n pF %
1 HT—
- .

Fig. 1.5\n alternative circuit.

metal pitlars on the switch framework. Tt the
writer's case the converter was fixed inside the
front of a console cabinet and the Band I co-ax
from the change-over switch was in one
continuous length to the back of the
cabinet, where it terminated in a Pyc socket
fixed to a square of paxolin, alongside the

Earthing
Tag

/nputg %
Sacket| O
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1.T.A. socket from which it was screened.

This is mentioned because il vou are contemplat-

ing fixng the Band 1 socket on the converter
chassis. unless the co-ax is taken right up to the

PRACTICAL TELEVISION 209

EF80 it works exceptionally well on low voltages
(Fig. €. About {0pF scemed about right for
matchthg in the aeral lead : a postage: stamp
trimmer was used. This matching was found to

COIll. DATA

Channel L1 [0 L3 L4
Pri. Sec.
1 1t 2 24 Ll )
2 10 2 24 10 3
3 9 2 2} Y 2
4 8 2 2k 8 2
5 7 2 23 7 2
Close  Space  Space  Close  Closc
wound' diam.  diam.  wound  wound
28 wire wire 28 28
s.w.g.  tapped 22 SW.E | SwW.g
S.C. +lurn - sowg SIGE stcs
carthy  cnamel spaced
end + from
22 primar
S.WLK.
enamel

din. Aladdin formers with purple cores.

be very important for this
valve, as the impedance ot
the valve is altered and

1.5 Lo L7 mismatching takes  place
when the acrial is taken to

S 10 10 the cathode. The EFS0

] 10 10 requires [L0OVpE acrial con-

) 10 10 denser. or vary to suit indi-

S 10 10 vidual requirements.

5 10 10 The band change switch
Close  Same  contacts were smeared with
wound as Vaseline. not  oil.  This

20 L6 prevents it getting * noisy
S.W.L. after a few months wear
cnamel and an additional refine-
sclf-sup- ment which [ have found to
porting be worth while to heep the

dust out and prevent losses
and delay any oxidisation
is to make a hole
lin. in the bottom of a
small polythene bag. diop

sochet and the socket screened. patterning will be
cyperienced on the T T.A.
Wiring

Keep it short. wire components right up to
the valveholder where possible, especially Vi
When “carthing ™ VI spigot. solder wire at the
hottom of the spigot tag nearest the valveholder,
keep R2 ofl the chassis at least Jin.

Alignment

Turn down gain control at least quarier ol the
way and leave alone. Switch on converter. place
Band [ acrial on grid of V2 mixer and tune L4
Tor maximum vision. Remove acrial. plug in
Band [11 aerial and sct €12 and cores ol LI. 1.2,
L3 all midway and LS on a level with the former
top. Tunc LS slowly and rock (12, Vision may
be reccived at two places on LS. but only one
where sound and vision is received together. this
is the correet one. Tune for maximum sound. tune
L2, this may be a little sharper than usual for
this position, and if the gain is set 100 near maxi-
mum the removal of this core or the aerial mavy
cause VI to oscillate with a bright plain raster.
and no signal will be received. Keep tuning 12
and LS, and when a signal is received tunce L3
for maximum vision. This tuncs rather broadly.
Now tune L4 for maximum vision. and turn core
slightly  towards the sound if necessary  and
increase gain with R3. Now tunc LI it pattern-
mg is experienced : this may not seem to have
much eclfect. as it tupes broadly. but it removes
BRC patterns. Finally set C12 oscillator trimmer
for maximum sound.

Fhe gain control was a 30012 W /W midget. as
it was to hand. but it can be 5002 or up to K.
but then R4 is omitted. the slider being taken
direct to chassis. I @ wirc-wound control is uscd
Vaseline the track. For those who like to experi-
ment. the circuit in Fig. £ with EFS0 valves. has
slightly less gain. L2 tunes rather flatter. Do not
omit the condenser in the aceial lead.  With the

the band switch in spindle

A view of the complete converter.
first. pull spindie through the hole and fix to

chassis in the usual way: bunch the top of the bag
together and hold rogether with Sellotape.

Chassis

Anv type of chassis will do provided i* is
rigid.  The chassis vsed was the two-vahve plat-
torm from the 3170A unit. “the tuner and band
swilch are under the chassis. buili on a smaller
platform so as to be npear the wiring.

“PRACTICAL TELEVISION CIRCUITS ™

288 pages, 156 illustrations
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BBC UHF. Transmissions

DETAILS OF THE LATEST EXPERIMENTS FOR TV

HIS month. November, the BBC will begin

a series of test transmissions on 654.25

Mc/s to collect propagation data relating

to the U.H.F. bands (Bands 1V and V) which

were allocated to television at the International

Radio Conference at Atlantic City, 1947, but are
not so far used for this purpose.

Following earlier laboratory work, the BBC
embarked on its first series of U.H.F. propagation
measurcments in 19SS, These were directed
towards the investigation of propagation on
frequencies between 470 and 960 Mc/s over dis-
tances representing a normal service area, and
over longer distances to obtain data necessary for
the evaluation of co-channel interference.  The
initial tests were for the latter purpose and
employed transmitters, modulated by square
waves. manufactured for the BBC by Mullard
Electronic Products Ltd. The transmitters were
installed at various television transmitting stations,
the aerials being erected high up on the television
masts. Regular field-strength measurements were
made over long periods at various locations.
some as far away as the Shetland Islands. These
transmissions are still in progress.

The long-distance tests were followed in 1956
by a series to determine propagation conditions
within a typical service area using a transmitter
at the Crystal Palace. working into a Yagi aerial
and radiating a peak power of 1kW over a
fairly narrow beam when modulated with square
waves; pulsc modulation was also used for some
of the tests. The bearing of the aerial. which
was at a height of 440ft., was changed from time
to time so that field-strengths could be measured
over the whole circle from Crystal Palace. These
measurements have been completed and the
resulting information concerning field-strength
contours and an assessment of shadow and echo
cffects are now being studied.

The information collected in this way was.
however. insufficient to determine fully the suit-
ability or otherwise of Bands IV and V for
television broadcasting. and at the request of the
Television Advisory Committee the BBC decided
carlier this year to embark on a more ambitious
series of experiments using a high-power trans-

mitter and radiating full television signals.
initially on 405 lines and later on 625 lines
(C.C.LLR. standards). These tests have been

planned by the BBC in co-operation with the
committee and the radio industry.

New Equipment

The BBC has installed at the Crystal Palace a
10kW peak-white U.H.F. vision transmitter and
a 24kW carrier power sound transmitter manu-
factured by E.M.L. Electronics Ltd., the vision
frequency being 654.25 Mc/s. The equipment is
low-power modulated on both sound and vision
channels and employs Eimac 3KS0000LF klystrons
in both audio and video final stages. These

klystrons use three external cavity resonators and
operate as linear amplifiers with a power gain of
approximately 100. They are driven by a modu-
lated amplifier stage operating with a cathode
modulated circuit. The output of the transmitters
is combined in a circuit of the filter bridge type
constructed in rectangular section waveguide. The
combined output is then conveyed to the aerial
by an elliptical waveguide having dimensions of
12in X 6in. The elliptical waveguide is made
of 99.5 per cent. aluminium in 12ft. lengths. At
the top of the television mast the waveguide is
transformed into a Sin. concentric feeder to take
power to the four driving points of the helical
aerial. the pole supporting the aerial being
arranged to form the outer of the concentric
fecder.

The helical aerial made of }in. diameter copper
rod comprises four bays. mounted one above the
other on the same vertical axis, each having a
lincar height of five wavelengths. Each bay is
fed at the centre. the helix being wound trom
the centre point of the bay in opposing directions
to cancel the vertical component of radiation. In
the four bays there is a total of 48 turns. each
turn being approximately two wavelengths long.
The aerial is mounted at the summit of the
Crystal Palace tower, the top of the 6%in. diameter
pole supporting the aerial being 707ft. above the
ground, while the centre line of the aerial is
691ft. above the ground. The aerial has a power
gain of 20 and after allowing for Josses in the
feeder and waveguide system, the effective
radiated power of the vision signal is of the
order of 125kW peak-white in the horizontal
plane. Provision is made for de-icing the aerial
by electrical heating.

When put into use, the transmitter will be in
usc for several hours a day radiating pictures
on the 405-line standard. The pictures will be the
same as those radiated by the Band I transmitter
installed in the same building. Later on. the
pictures on 625 lines will be produced at Lime
Grove from flying spot telecine equipment sup-
plied by Cinema-Television Ltd.. and sent over a
specially equipped coaxial cable to the Crystal
Palace.

Change in March, 1958

The tests on 405 lines will continue until about
March, 1958. when there will be an interval for
the transmitter to be adjusted to radiate on 625
lines. A second series of tests will then begin
and will continue for a period not yet decided.
For these latter tests, the programme will usually
be different from that being radiated by the
Band 1 transmitter. but at certain times duplicate
copies of films scanned on the two systems will be
radiated by the two transmitters simultaneously.

The BBC, the radio industry, the Post Offices
the DS.I.R.. and the LT.A. arc organising com-
prehensive studies of the received pictures. The
receivers themsclves will be of various types.
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Simplitied Sound TV Receivers

PICK UP SOUND ONLY ON THESE SIMPLE CiRCUITS

RECEIVER for the reception of the sound

signal only can be very casily made, and

can prove more useful than might at first
be supposed. A fair number of TV programmes.
such as orchestral items. arc satisfactory without
the visual component, and the improved reception
is worth while in arcas where the usual medium-
wave transmitters suller from interference and
where no F.M. recciver is avaitable. Other pro-
grammes remain intelligible and interesting with
sound only, though naturally a fair number

Heater

Anode
<P

| v -ifé,]’ "

i e ] 12

VR I35

Cathode Grid

Fig. 2.—Twin cap V.H.I-. triode.

depend so much on the visual clement that they
are not satisfactory for listening only.

If an amplifier is available, a single valve will
suffice in the sound receiver. Such an arrange-
ment (detector followed by two-stage amplifier)
has been found to give ample volume at some 40
miles from a transmitter, without any need for
a conventional TV type aerial. However, range
naturally depends upon local conditions.

The popular 954 V.H.F. acorn pentode operates
well on these frequencies, and pin connections
for it arc shown in Fig 1. The clongated end
carries the anode pin.  This valve has a 6.3V,
ASA. heater, and can be operated from the 6.3V.
supply of an amplifiecr. Maximum anode and
S.G. voltages are 250V. and 100V. respectively.

A ring holder, with clips, may be used for the

HT+

R/
Dipote l >
H.FC.§ *OF f

AF
Output

MAAMARA
VIVWYY

T

2 turns

Fig. 3.—The detectoy circuit.

By F. G. Rayer

valve, though these are not casy to obtain.
Soldered conncections can be made successfully,
but the iron must on no account be kept in
contact with the pins longer than nccessary. or
the glass seal may crack. Leads should also be
attached to the extreme ends of the pins, the
iron being removed immediately the joint is
made.

Anode

Suppressor
Heater Grid

Cathodae,
N

Screen
rid

Fig. 1.—Conncctions for 954 V.H.F. pentode.

/
Anode

Heater

The twin cap or “ horned " V.H.F. triode shown
in Fig. 2 also appears from time to time in
ex-Service valve lists, at very Jow cost. It can
be used instead of the 954 in detector circuits.

One-valve Receiver

This will operate phones. with a 90V. to 120V.
battery H.T. supply. and 6V. heater supply. Or
it can be cmployed to feed an amplifier. as
mentioned. The circuit is shown in Fig. 3.
Super-regenerative circuits are not recommended,
because they may so easily cause interference.
Nor should an ordinary regenerative detector be
operated at oscillation point for this reason. I
this is remembered. no interference can be caused.

A compact layout. with short wiring. is neces-
sary. and the circuit will readily tune from 40 to
70 Mc/s. or about 7.5 to 425 metres.  Other
transmitters (such as Amateurs) within the band
tuncd will. of course. be heard also. To reach
the higher frequencies stray capacity must be
kept very low, or a coil with fewer turns will be
required.

\ / Short Aerial Short Aerial
P
Grid Grid
4
=l _ _4
75005 2 7T500F
turns
s
Yato g == i =
turns = ==

Fig. 4.—Alternative aerial couplings.
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RI may be S0K. for a HT. line of 175V. to
200V. For 350V. supplies a larger value 1s
required, or a dropping resistor in the amplifier.
The 954 may be used as a triode by strapping

TELEVISION December, 1957

coupled to the receiver by either of the methods
shown in Fig. 4. Tight aerial couplings should
not be used, or adequate reaction will be impos-
sible. The aerial wire may be indoors (except in
metal buildings) and may be cut one }-wave long.

Aerial q q
Tuning Coils
Shug, tuned For continuous tuning with a 35pF to 75pF
Yol it variable condenser, a self-supporting coil such as
’ that shown in Fig. 5 will be satisfactory. A
b . length of wire is pulled out straight and wound
b g?aouge I Grid tightly on a suitable object. The coil is then
Air wire~_ =12 removed, and the turns pulled out slightly to
coned) o Earth separate them. Higher frequencies can be reached
Mwa—? . T by taking off a turn or two at each end of the
wire (o Peaction +—m=t £t coil.
b rﬁ If the receiver is to be left tuned to the sound
b s ——1 programme. and not employed for the reception
1 Resction of other V.H.F. AM. transmissions. then a slug-
i tuned coil can be used. The number of turns
T required will depend upon the station frequency
% Fig. 5.—Details of the coils. and receiver layout. As the coil is not rcquired
anode and scrcen grid, sup- HT+2001
pressor being returned to b6 4
cathode. Excessive anode =
voltages must be avoided, or 100kOE
reaction will be difiicult to =
control. i = s
A simple wire dipole, using WA
a few feet of conduclfor for -
each clement, is satisfactory. >
If circumstances result in poor "-II_E.Z
volume, signal strength can be S0pF
increased by cutting the dipole T
to suit the station, or by using =4
an improved form of acrial. o0 =
The distance between aerial :ra/ =E —— I5oF
coupling winding and tuned o /5/':. ’Oo;g
winding will considerably in- it o M
fluence results. With very 0
weak signals, reaction is also
quite critical. HIT—
In many areas a single ver-  .l—
tical wire a few feet long will = Fig. 6.—The R.F. stage.
be sufficient. This may be
= AW - to gang with other tuned circuits, modification
Dzbmfo HT+]250v ol the number of turns is a simple matter, until
" the station is found. Between four and cight
LS. turns on the tuned section will normally suffice
+ *OSuF ' with a #in. or similar former. Slightly fewer
Suf o turns are used on the reaction scction. The band
covered may also be modified by changing the
6Ve parallel capacity, and a pre-set can be used here.
AF
Input - - .
O— ———— Adding an R.F. Stage

AN

CEVLLEE LR AL A e

°5 M2

P T ITEAY

2500
Jel

.,

Earth (HT—)

Fig. 7.—A simple amplifier.

An R.F. stage will improve volume. and a
circuit for this is shown in Fig. 6. Slug tuning
will be simplest, to avoid two tuning condensers
or possible instability associated with continuous
tuning with a ganged condenser. If any difficulty
arises in aligning, the R.F. coil may be tempor-
arily disconnected, a H.F. choke or .25 megohm
grid load being provided. The detector coil can
then be tuned. as for the one-valve circuit. The
acrial coil can then be replaced in circuit, and
tuned
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4 —FRAME SCANNING CIRCUITS (2)

High-impedance Coils
N an attempt to dispense with an output
I transformer and its attendant disadvantages,
high-impedance coils have bcen used for the
frame scanning circuit. A simplified arrangement
used for the output stage is shown in Fig. 25.
An isolating capacitor C is necessary to prevent
dircct curient from flowing through coils Ry,

included in the anode circuit. A resistor R1 is
: oo
R/
=
Saiwtcoth
Input
[
Ry
T:
o 1 - fﬁTZ:D

Fig. 25.—Frame scanning output stage for high impedance
coiis.

connected between anode and H.1. rail and will
mnevitably absorb some of the output current and
result in a fairly low efliciency for the circuit.
The limiting factors for scan distortion will now
be the reactance of the coupling capacitor C and
value of the load resistance and it can be shown
that the percentage scan distortion produced by
the circuit is given by.
%, distortion— 1.9
C. (R ~Ry)

where R is the resistance of the parallel combina-
tion of R1 and the valve anode impedance Ra.

The value of Ry is governed by the practical
ditlicultics of winding a suitable deflection coil
and the most one can hope for is a figure of
around 2,00092. The resistance Ri cannot be too
large or the anode will *“ bottom ™ at the peak of
the sawtooth current swing. Let R be 6.800Q
using a valve of Ra=5.000¢, then Tor a maximum
of § per cent. distortion a capacity value of
about 80gxF is required.  This Is not an
unreasonable figure, although the cost of such a
capacitor—at a working potential of 200 (o 250
volts—together with the practical difficultics of
coil construction (a subject to which it is hoped
to return later in this series) will have to be
balanced against the cost of a transformer circuit.
A further point to consider is the power
dissipated in R1. 1In the example given abour
20 per cent. of that supplied by V will not reach
the scanning coils, and whilst this low eficiency

By G. K. Fairfield

may be tolcrated for the older 53 deg. scanning-
angle tubes. it would be difficult to justify for
the wide-angled tubes in use to-day.

Sawtooth Currcnt Generators

The third class of scanning circuits mentioned
in the introductory article (part 1) were those
which gencrated a sawtooth current directly with-
out the need for first producing a controlling
sawtooth potential.  The inductive transitron
circuit to be described below is of this type and
is suitable for scanning a 12in. tube with an
applied EHT of 10kV. This circuit has scveral
points of difference with the Miller transitron
used for clectrostatic timebases and before
describing these it is as well briclly to run“over
the working of this latter circuit.

Referring to Fig. 26, the transitron can be
regarded as a means of periodically short-
circuiting the capacitor C between intervals of
slow charging via a large resistor R from the
H.T. supply. Thus it resembles the sawtooth
generators described in an carlier article (part 2)
although, in this case, the positive feedback neces-
sary for repetitive action is obtained between
screen and suppressor grid via coupling capacitor
Cl.

Consider the sawtooth cycle to commence with
C tully charged and with g3 at zero potential.
Screen-grid current Ig2 is at minimum and allows
the screen-grid voltage Vg2 to take up its maxi-
mum potential.  As C discharges linearly through
R the grid gl becomes less negative, allowing Ig2
to increase slightly; Vg2 falls gradually until the
““knee 7 of the pentode characteristic is reached,
when anode current ia begins to decrcase. This
causes a sharper reduction in Vg2 which is
communicated to g3, causmg this electrode to be
biased negatively and ia is now rapidly decrcased
until the anode current is cut oll. g3 is now
left with a large negative bias and g2 is drawing

-
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Sawtooth
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Fig. 26.—Miller transitron sawtooth voltage gencrator.
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all the cathode current. With no drop across RI
and the capacitor now almost completely dis-
charged. gl assumes a positive potential and C
is rapidly charged by grid current via R1. This
tends to increase g2 current and reduces vg2 still
further causing g3 to becomec yet more negalive.
When C is nearly fully charged, vgl becomes
nearly zero potential and g2 is reduced. Vg3
rises and allows anode current to flow once more.
The cycle then repeats with C discharging
gradually through R once more. This rather
complicated sequence of cvents will be made
clearer by reference to Fig. 27. which shows the
waveforms expericnced at the different clectrodes
during the sawtooth cycle.

The modified transitron circuit for EM scan-
ning is shown in Fig. 28. An output transformer
takes the place of R1 and low-impedance coils
are connected across the secondary circuit.
Correction for the distortion introduced by the
transformer is obtained by feedback from the
primary circuit to gl via C2R4, and R4 is made
variable to provide a linearity adjustment. Some
compression at the top of the picture may be
experienced and is due to the small inductive
component of the deflection coils. This may be
removed by suitable choice of RS inserted in
series with the charging capacitor C. Sawtooth
amrplitude is best adjusted by variation of total
H.T. supply, in order to have as little effect on
the operating frequency as possible. R6 achicves
this and is bypassed by a decoupling capacitor
C3.

The transformer used can follow the general
lines of that described in the previous article with
the turns ratio adjusted to:

primary: 3.900 turns .0092 en. copper wire

secondary: 420 turns .018 en. copper wire.

This will then be suitable for matching 262 coils

AX resistors
14 watt untess
otherwise stated|

2
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® " “ Sync Pulises
o

Fig. 28.—Inductive Miller traositron frame scanning
circuit.
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and later in this series will be described the
construction of a suitable set of coils.

90 Deg. Scanning

To complete this section on frame circuits let
us now consider the latest of frame scanning

problems: that of beam-deflection in the new
+
Va \
w| —
Voo
o g
Vg3
+
vg/
o-
_ | L—

Fig. 27.—Waveforms at the various valve electrodes
of the transitron circuit.

90 deg. scanning-angle tubes now appearing on
the British market.

As the cathode-ray tube neck diameter in these
new tubes is unchanged (35mm.) a decreasc in
the deflector coil sensitivity can be expected due
to the necessity to avoid beam cut-off or
“shadowing " eof thc picture. Even with an
unichanged sensitivity, a 20 per cent. increase in
scanning current will be required. so that the
design must be capable of delivering. say, 30 per
cent. more scanning current than a 70 deg. circuit.
Fortunately the increase in mean anode current

(Continued on page 238)
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Fig. 29.—Method of obtaining bias supply in a frame
scanning output stage.
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rLYWHEEL SYNC. & AG.C.

AN EXPLANATION OF THESE CIRCUITS, AND

THEM IN EXISTING RECEIVER CIRCUITS

WO blessings have been bestowed upon the
manufacturer by his designer to make his
set “elastic.” and these are “ Flywheel

Sync.” and “A.G.C.7°, and although these are
usually accorded separate paragraphs in the
manual they are almost Siamese twins in the set,
as engineers sometimes discover when things go
wrong. The purpose of these notes is to attempt
to break up the circuits physically and diagrain-
matically so that fault finding can be done in logical
progression.  In  addition suggestions  will be
made to help those who wish to remove ecither
or both, and details arc given to enable both types
of control to be fitted to receivers without theni.

In order to establish how the two systems are
linked Fig. 1 (a) is a block dingram and (b)
waveforms. They do not relate to any particular
set. but form the basis of most systems used.

Beginning at the left-hand side there is the
sync. separator, which is similar to the type
cmployed in non-flywheel reccivers. At its grid
therc is a composite video waveform which i3
inverted to feed the C.R.T. cathode. and ar its
anode there is available an amplified upright
(negative going) line sync. pulse.

This is passed on to the discriminating device.
but may be inverted or amplified-—or both on the
way. Here the sync pulses are compared with a
reference wavetform, usually derived trom the
line amplifier, and a resultant D.C. voltage. whose
amplitude and polarity is according to the dif-
ference. is used to vary the speed ol the line
timebasc bv means ol a control device.

The “ fiywheeling” of the line sync. system
‘s due to a smoothing device at the discriminator
output, shown as a box labelied ~ Time Constant.”
This ensures that the control only varies accord-
ing to the average of the difference between the
sync. and the reference pulse, and not to indivi
dual pulses.

METHODS OF INCLUDING OR ELIMINATING
By H. Peters

passed 1o the box marked “ gate,”” where the
short period of black level which follows the
line sync. pulse is measured and the output voltage
so derived is used as A.G.C. to control the gain
of the R.F. and L.F. valves. 1f everything from
the camera to the video detector is working right
this “ back porch ™ of black level corresponds to
the strength of the received signal and will pro-
duce an accurate control of gain regardless of
picture content. The last box in the bottom row
is labelled “ protection ™ and covers the devices
incorporated in the set to prevent overloading of
the video stage before the A.G.C. system warms
up. and at other odd times.

The bonds which link these two systems, and
which make servicing awkward at times. arc the
reference pulses which are derived from the hne
timebase stage, and which for manufacturing con-
venience can even be one and the same pulse.

The state of affairs can be better visualised by
a study of Fig. 1 (b). where the composite video
waveform (i) is shown in register with the idcal-
iscd wavelorms required to work the flywheel
sync. (i) and the A.G.C. ().

As far as the flywheel sync. is concerned the
middle of the line flyback (m) should come halt-
way between the end of the picture on one iinc
(e) and the beginning of the picture on the next
(b).  This centres the picture electrically in the
raster and prevents foldover. and as can be seen
in the drawing, the line (m) is to the right of
the centre of the sync. pulse itself. In actual prac-
tice slight variations from the ideal do occur, but
they do not materially affect the action of the
control.

The A.G.C. gating pulsc (iii) has to be posi-
tioned in the centre of the back porch, and 1t
can be seen that it also coincides with the ¢nd

Whilst all this is going on the inverted video Line Hold|
waveform at the sync. separator grid is quietly
----------- - prmmmnnen
i Optional | ‘_ ‘@ /
Sync i Sync | 7 {Gptional Control Linz Line
e Amplf me ] 2 3
Separator /D’Z'g 4 tg_" ; Discriminator Constant _’"’. Am,éz)).ls}ieri Device Oscillator Output
\Phase Spit) ; !
............ ¥ _ 1 Y
feeference and Gating Pu'ses Y
Y m |
Cermposite Video AGCT L)_ , Protec
1 Gate Amplifier -tion
!
I Lig
Ca/:tr.?sr(m This is a hlock diagram

AGC. Line

Fig. 1 (a).
P of a modern TV receiviz,
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of the flyback line, which provides the clue as to
why the two systems are sometimes fed with the
same pulse and how faults in one can affect the
other. Consider, for example, a fault in the Lne
timebase which causes the picture to move slightly
to the right; the gating pulse (iii) for the A.G.C.
will then occur at the end of the sync. pulse and

Fig. 1 (b).—The ideal waveforms to be expected in a
receiver.

no voltage will be developed at the output of the
gate. The set will then run at maximum gain
and probably produce a negative picture. If the
phase of the line oscﬂlator was such that the
picture shifted the other way, to the left. that is.
the gating pulse would sample the picture instead
of the back porch. and the voltage at the ouiput
of the gate would increase and thus black out
the picture.

These two cxamples serve to illustrate the
dependence of the A.G.C. on the line timebase,

TELEVISION 1957

and the two effects may be sometimes seen
together when hum gets into the line oscillator,
causing bent verticals.  Where the picture is
bent to the right it will brighten up. and where
it bends to the left it will darken. giving the
appearance of a hum bar. A \'anet) of interest-
ing faults can arise from this association. and in
order to set about them logically it is usually
desirable to disconnect the one whilst working
on the other. This can be done at various points
and these will come to light as the circuits are
analysed.

December,

Discriminator Flywheel Sync. System

The circuit in Fig. 2 (a) represents the commonest
type of flywheel timebase. It is by no means‘the
original in this country, where the honours go
to English Eleciric’'s Synchrophase. but is repre-
sentative of the systems used by Bush. Ekco,
Murphy. Pye. Philips, Philco and others. VI. the
sync. scparator. is a conventional pentode, cumu-
latively biased baek to cut off the negative-going
picture input and 1o amplify only the positive
ﬂomg sync. pulses. Hs anode load is the trans-
former T1. which may be augmented by a resistor
to develop a larger frame pulse. The secondary
of this transformer is centre tapped and feeds
equal and opposilc pulses of about 20 volis
amplitude to the rectifiers DI and D2, 'The
sense of these pulses is shown in the diagram. and
it will be scen that the two diodes conduct at the
same time. developing equal and opposite voltages
across R1 and R2. and leaving their junction,
from which the output is taken to V2. at zero.

The other ends of the two diodes are joined,
and at this point is fed a sawtooth waveform (3)
from the line output stage. This is an A.C.
waveform and therefore balances about its middle

(Continued on page 219)

Frame
Sync.

W

YWIVVYVVVY
~

\|
oA AAAAAAAAA

AAAAAAAAAA

\ VVYYVVVVYVY

O
Y

HT+

Line
Orive

AMAMAAAAA
YVVVYYVVVVVT

'-'1=

YYYVYVYVVVV

St AAAAA

)

AAAAAAAARAN
YYYVYVYVWYY

-
{

Fig. 2(a).—The diode discriminator. V1 is the sync.
separator, V2 a D.C. amplitier, and V3 the blocl\mg,
oscillator.

pr=p2 | o
. |c3
T-
-—
%m
N
>

-1

1 AN AMAAA " Line Amolifier

Chassis

tw

T e




December, 1957

PRACTICAL TELEVISION

217

BAND 3 TV CONVERTER
185 Mc/s—199 Mc/s

London, Birmingham, Northern
Scottish ITA Transmissions
Mk. 2 Model, aa illustrated. Latest Cascode circuit
uring FOUSi and EFS valves giving improved
senaitivity (12 db.) over standand circuits. built-in
Fower Supply A.C. 200-250 v. Dimecusions only
Giin. x Jin. Ht. 4in. Sunple and easy to fit—only
external plug-in connections. Wired, aligned aud
tested ready for use. State Channel Required. Guar.
Bargain Offer—good results or full refund, oaly

£3 . 19 . 6. Carr. & Pkg. 2/6.

Mk. 1 Mode). Using 2 8D3s or EF80s. Full con-
slruetor's Kit of Parts iucluding drilled ehas.
7ip. x 4in. x 2kin., blueprint, valves and atl cou
ponents, et c\olmlmg Power Supplies to modified
W/W design. Many 100's in satisfactory use. Bargain
Offer only 2 gos. P. & I 2/, Power Bupply Kit,
vowiplete, 20/-. . & 1'. 1/6. Band 1-Band 3 switch
Wit 6/6.

CONVERTER ACCESSORIES. Rund 1-Band 3
Crogs-over UTnit, 7/8. Var. Attenuators 6db-36dh,
8'8. RBC Pattern Fiiter, 8/6. Band 3 Aernln-—-ouuldc
gingle dipole with 4 yds, eoax.. 13/9. & eleient
Peam, 27/8. 5 eclement, 38/-, etc. el‘.

fuitable and

Volume Controls | 80 s COAX
Log. ratios, 10,000 ohts | ST ANDARD iin. diam.
2t Megohtns. Long I*ol¥thene insulated.
spindles. Year | GRADE A" NLY

gnarantee. Milget Edis-
wan type.
No, $w. 8.P. $w, D.P, Sw. 8d. Yd
3/- 4/ 4/ A
Li ni -ar Ralt io, 10,000 | SPECIAL —  Semi-air
ohrus — 2 Megohms zrl:-':';edc‘)m\rt}{:ueh ; [8110
H L o] . AX. 5 am.
Temaliwitchis/ Jieachy Stranded core. Losscs
Coax plugs, 1/2. Coax ot 50%
1”2 X 50%.
sockets, 1/ (uuplcrs ] gd. yd-

1/3. Outiet boxes, 4/8.  Ideal Band s
TWIN FEEDER, 80 ohms, 6d. yd. ; 300 chims, 8d. yd.
TWIN SCREEN FEEDER. 80 ohms. 1/3 yd.

50 OHM CABLE, 8d. per yd tin. dia.
TRIMMERS, Ceramic, 4 pi.-70 pf., 8d, 100 pf.,
150 pi., M3 200 pi., 1/6 60g x\l‘ 1/9. PHILIPS
Bechive Type—2 to 8 pl. or 3 to 20 pi., 1/~ each.
RESISTORS,—Pref, values 10 ohms 10 megohwms.

CARBOXN WIRE WOUND
5w. 23 ohms—1'3
]()\v. } 16,000 18
15w.

1
43,000
ohins

Sw.
ol

WIRE- WOUND POTS.
Pre-Set Min. T.V. Type
Iinurted Slotted Kuob,
All valiies 20 ohma to 30

K., 3/- 50 K.
Dittn  Carbon k.
o K. to 2 Meg., 3/-.

SOLO'{ SOLDERING IRONS (200-220v. or
Instrument 'I'ype,

25 watt
l('mnl Bit Type, 28/8

3w.LAB. COLVERN, etc.

Btandard Size Pots. 24in.
spindle.  High rade.
All Values, luU ohms to
50 K., 5/6 ; 100 K., 8/8.
W/W EXT. SPEAKER
CONTROL i0Q, 3/-
250/250
21/8: 65 watt
G3 watt Oval Rit Type,

95/.. Comprehcusive stock of Epares available.

SPEAKER FRET,
met:] 8 x §in., 2/3

12 5 16 in., B/-; 24 x 12
TYGAN FRET (Murphy 1
12 x 1840, 3/ 12x 24

panded DBronze anodised

8in.,3/~; 12x12in., 4/6;

?n., 9,-. ete.

witern) 12 |u X 12 ip., 2
in., 4/-, cte

nits’
1ed and
L, 78,

Ex Mirs',
All recond
Unit. Bayy
)P Trans. 96,

8” P.M., SPEAKER ( 3 ohms)
Rola, W.B.,

Celestion. ctc.
liteal Ext.

guaranteed.
Ditto with

Carr. 1/6.

ALL WAVE RADIOGRAM CEASSIS
4 WAVEBANDS 5 VALVES

8.W, 16 m.—50 . L. \IEST \HD(‘LT
M.W. 200 m.—330 m.
L.\W. 800 m.——2,000 1.
Brand new and gnar. A.C% 20
ew, Short-Medium-Long-Gram. 1" U. socket. Hizh
Q dust core eoils. Latest circuil technique, delayed
AVC undd neg. feedback. O/F 4 watts, Chassis
size, 134 x 54 x 24in. Dial 10in. x 4fin. Hor. or

th(lF
0 v. 4 pos. W/C.

vert. station names. Walnui or ivery Lknobs to
choice. Aligned amt calibrated rewdy ior use.
Sensitivity and Quality at Low Cost.

Double wound mains trans. BARGAIN Q1

Carr. and ins., PRICE fgns'

& or 1Vin. rjieaker to match, 20/- and 25/«

7 Valve De Luxe, push-pull EL4] version, 7 watt
output with H/Duty ‘Frans. £12.10.0. Carr. & ins.
5/

RECORD PLAYER BARGAINS

SINGLE PLAYERS.—3 &p. BSR (TU'8), 82/8

4 sp. BSR (latest nicdel, TUM. 89/8. 4 sp.

COLLARO, 5 gns, 4 sp. GARRARD (¢ 8.1"),

£7.10.0. Carr. & ins., 3/6.

AUTO CBANGERS. 4 sp. B8R (UA8)
£8.15.0. i sp. COLLARO £9/15/ . 4 8p-

GARRARD 9} ®ns. Carr. & ins., 4/6.

All above wodels Brand New and Guar.

Fitted batest style I'weight Xtal. I''U. with
turnover head and twin sapphire stylii.

SPECIAL OFFER.--GARRARD 6 v. Battery
operated single {3 r.p.m. Recond Player with

Iweight Xtal P.U. bleal unit fur Laltery
portable use.
BARGAIN . 19 q 6' Carr. & ins., 3/-.

RECORD PLAYER CABINETS
Conteriporary Btyle rexine covered cabinet in
mottled re:d with eream interior. Size 18} v 134 x ht.
81in., fitted with all accessories, including speaker
batfle hoarr] atl plastic fret. Space available for all
wodern amplhitiers and autochangers, etn.
record player mnum.m;; board 14 x 13iu. Cut wount-
ing buards available.

Cabinst Price, £3 3 0 Carr. and in. 3/6.

2 VALVE AMPLIFIER (to Iit abeve ecabinet),
modern girenit with EL84 oatpul, rdviy built, with
6in. speaker und output traustormer, £3.12.6,
carr. and ins. 2,6,

WEARITE “ P " TYPE COILS.—Al! ringes L to 7.
2/8 ex. Osmor Q series voily. 8lug tuned. All ranges
from 3/6. Med. & L.W. dual range coil with reaction,
trpe DRI2 wilh eircuits. 4f .

1.LF. TRANSFORMER—465 kc/s.
Brand new ex-manuizciurer’s m-dget 1.V.T.
wize 23in. X §in. x Jin. dust core tuning. Litz
wound ceils, High Q. Bargain offer, 7/8 pair.

Uneut |

CONDENSERS.—Mica or 8. Mica. All pref. values.
3p| to 680 pf., 8d. en. Ceramic {ypes, 2.2 pf. to 5.000
, 8d. each. Tubulars, 450 v., Hunts and T.C.C.
5. .001, 005, .01 aod 1. 330 v., 84, .02, 5,
Hunts, TCC 25 1unts. 8. & Hunrs,
1/9. 1,500 v, 1.C.C. (Rimnplex), 3/6. .00 6 kV.
| T.C.C. 5/6 001 20 kv. T.C.C., 9/8.
SILVER MICA CONDENSERS—
108, 5 pi. 1o 500 pi., 1/ . 608 pf. to 3,000 pf., 1/3.
19% 1.5 pf. to 500 pf.. 1.9. 515 pf. to 5,700 pf., 2/-.
SPEAKERS.—I'M o chin. 2{in. Elac, 18/8; 3jin.
5 bin. R 17/8 ; 6in. Celestion,
x 4 Goodmaus, 18/6; 8in. Elae, 20/-:
AL 25/ s 12in. 'lessey 35/-.
JASON F.M. TUNER UNIT (87 me/s-105 me'y).
As leseribed in Jhwlio Constructor. Designer
Approved Kit of parts to build this modern highty
successful unit, drilled chassis and superior type
ilfuminated glass dial, coils, cans and all quality
components etc., for anly § gns., post free. Set of
4 Npecified Miniature Valves, 30/-, post free.
THustrated handbook with full details, /-, post free.
2-DAY ALIGNMENT SERVICE NOW AVAILABLE.

soxe0 VALVES

| BOXED
‘ 1R5, 1T4 7/8 DAFO6  9/- ECL80

30uv.

ALL
GUARANTEED

10/6 PCLS3 12/8
10/8(PLAL
10/6/1PL82

135, 184 /8| D196 /- EF41
'S"H 3V 8- DK9G B Li80

11/8

9'8D196 9
88Uty 10/011' Fal
6/6/ 1ABCS0 9 8 L1
g6/EBYL 68 ELSS
8,6 EHCI] 1osmh1
8/6/ ECCS3 9,8/ KZ 40
12/ ;A
12/8/MU14
2 12,8/ PCCEL
S 10/8/PCHE0 10/8|UL4L 108
Y4 8/8 ECHSL 10/8 PCFt2 10,6'UY41 88
SPECIAL PRICE PER SET
1R3, 1T4, 185, 184 or 334 or 3V4 ., - 271
DFS6, DAFI6, DL . . 35/-
6K», GK7T, 607, 6V6, 521 or 6X5 35/~

| ELECTROLYTICS ALL TYPES NEW STOCK
Can. Types, Clips 34d. ea.
2/8

Tubular Wire Ends
23/25 v., 50/12 v. 19

/12 Bl430 .
b 2/~ | R 8/450 v, T.C.C. 4/8
25 ¥ f 2~ | 8- 18/450 v. Hunts 5/-
8/41) v. B.E.C. 2/3 | 16--16/450 v. T.C.C. 5;¢
8300 v. Dub, 2:9 ( 32/350 .
500 v, 4/8 +
+1 o4 5/-
16/430 v. B.E 38
18/300 ¥, Dnb 4/~ | 60/35
3 . 8/8 | 60
4/~ 1176
5/ 12/
.C. 6/8 0/ , 12/8
E . 5/8 3,000 mil. § v. 3/8
TRANSISTOR —Midget electrolytics, 2 mifd.,
¢ mid, 8 mfld, 6 v, 8/8. 6 mid., 10 mfd., 16 mid.,
3\,38 32 mid. 1;\.'16.
SENTERCEL RECTIF(ERS E.H.T. TYPE FLY-
LTAGES.—-K3, 5/-: K3/40

" K3$/30 4 kV.,

.]'

MAINS TRANSFORMERS ~—Made
Workshops to Top Grade spec. Fully interteaved

in onr

own

and  Tmpregnated. RADIO AND AMPLIFIER
TYPE.—250 v., 60 mA, F.W.sec. 5v.or8.3v. La.
rect. 6.3 v. 2.5 a. ser Htrs, 22/6, etc., C.R.T. HTR.
ISOLA’HON TYPE.—Low leshage with or without
» sec. booust voltage. Ratio 1 : 1 or 1.25, € v.,
10/8 4 v, 10/6; 6.3 v, 10/8: 1335, v, 10/8.
Ditto with mainﬁ primaries 2000230 v., 12/8.
SPECIAL TRANS.—Wound to your requirements.

TRANSISTORS
Mfr's, surplus PN Junvﬂon type.
Audio Type, 00 Ke's, 258 m.w., 96,

R.F. and L.O. Mixer Tyne. 2.0 Mn e, 19/8.
All tested and gunranteed.
Trnnsxstor Components. '\lldg(t 1.F. transf,
313 ke/s. /- ; Ferrite 8lab A {rlnal r.mge)

|| 18/8; M. and L.W. Ose, 1m| fat ¥ i
Push Pull inlerstage trausi., 88 lush
T'ali output transf.. 8-
M/Coil Earpiece, “im. diat 0 ohm, 49.
Bal Arm. Phone Inserts, 1 . 50 ohm, 3/9.

ist.

Listed above are only o few items from our very larze
stock. Send 3d. stamp today for Complete Barzain

Hours:9 a.m.—6 p.m,, |
Terms > C.TF.0. or C.0.D. Kiadly male cheyues, 1"0.3, elc., payable to T 1.8, Po

Buses 130A,

TRS RADIO COMPONENT SPECIALISTS (Est. 1946)
70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY

5C yards Thornton Heath Statjon,

(THO 2188)

133, 159, 166 & 190.

TRANSFORMER AND COIL/WINDING CAPACITY
AVAILABLE FOR PROTOTYPES AND SMALL RUNS

p.m. Wed,

s¢f Packing up to 414, 7d.,

OPEN ALL DAY SAT.

1. 1/1, 81y, 1/G, 5tb. 2/-, 15316, 3[3.
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i

Quality says
‘PLAYER’S’

You can buy your favourite PLAYER'S NAVY
CUT anywhere in attractive | oz. vacuum tins.
It comes to your pipe as fresh and full of flavour
as the day it leaves PLAYER'S, and stays that
way — to the very last shred — in the special air-
tight container.

ALL IN ONE OUNCE YACUUM SEALED TINS

| I O pravens
s NAVY CUT
*0 A\ ppmrEelr ) | 4 DE LUXE J
i

4/114d
PLAYER’S
NAVY CUT TOBACCOS

[NcT 1010]

December, 1957

COMMERCIAL TV

DON’'T GIVE UP BEFORE YOU HAVE
TRIED OUR BAND Il PRE-AMP

Separate coaxial in-
puts for Band | and lil
Aerial Downleads. No
changing of Aerial
leads. No Diplexor
required. Attractive
black crackle finished
case fitted with non-
scratch rubber feet.
Easily installed—just
plug in mains and
aerial leads.

A sensitive unit complete with built-in power
supply specially designed for use in ultra-fringe
areas. High signal to noise ratio. Will produce
excellent results in localities where the signal is
normally unusable.

Dimensions éin. x 4in. x 21in. Will fit inside most
receiver cabinets. 200-50 v. A.C.

PRICE £668. CW.O. OR C.OD.
(Fly Lead 3/6 extra.)

“ AIRVISION”

(Electronic Equipment Manufacturers)

14 Boulton Road, SOUTHSEA

BAND Il CONVERTOR

for ANY SET in ANY AREA

This unit has been widely used since LT.A. Transmissions
began to convert all types of sets, Superhet and T.R.F., to
receive on Band 1l

Unlike many other convertors this unit is small enough to
be fitted inside your cabinet, enabling the job to appear
finished and perfectly safe for ali to use.

The wiring is simple to follow, and alignment is not difficult.
* IT will convert any set, any age, T.R.F. or Superhet,
* IT inctudes station switching.
* IT provides pre-set contrast balancing.
* IT uses only one aerial input for both bands
% 1T provides manual tuning on Band Il
* 1T is totally screened.
* |IT completely rejects unwanted signals.
* T requires no additional power supply where either 6.3 v.
or .3 amp. heater line is available.

CONVERTOR wired and aligned with ﬁmnv

instructions £3 10 ¢
KIT complete in every detanl Iess knobs o £210 &
KNOBS each . 1o
CIRCUIT and mstructnons in deta.l ({ree wnth k»t) 1 &
KITS made up by customers checked and ahgned

including post 00 12 6

Yhen ordering please state present 8 B. C Stauon and LT.A,
Orders over £2 post free,

C. &. G. KITS
285, LOWER ADDISCOMBE ROAD,
ADDISCOMBE, CROYDON, SURREY

Phone : ADDiscombe 5262
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as scen in oscillogram (3). D2 conducts for the
portion ot the waveform ubove the line and DI
for the portion below the line: and although Rl
and R2 are charged up on alternate half cycles
the voltage at their junction over a period of
time averages zero.

Now provided that the sync. pulses are fed in
at the same time as the sawtooth waveform passes
across the zero line the voltage at the junction of
RI and R2 will still be zero. Such a moment
oceurs halfway through the flyback period and
as we saw in Fig. 1 (b) this is just when we want
it to be. I the svne. pulses arrive at that instant
the line oscillator is running at the right speed
and all is well.

What if the line oscillator trics to go fast? The
flyback period will have passed by the time the
two balanced sync. pulses get to the diodes and

(I
U

Voltage at
D! Anode

Volts Jt—-:U
02 Cathooe

Flyback

Line Pufse
locked < 4 \

+
'

- /\ \/\\

1
|
i
0
'
'
'
'
t
|
|
‘
’

Slow

i
'
1
'
'
¢
i
'
y

Fig. 2 (b).—Waveforms out of sync. and lecked.

the sawtooth waveform will be causing D2 to
conduct heavily and at the same time lift the
cathode of DI positive, cutting it well off. Thus
the negative going sync. pulse to D2 adds itself
to the current passing through the diode and
makes the charge at the bottom end of R2 inore
positive. (It you find this confusing, remember
that a negative voltage applicd to the cathode
of a diode causes conduction just as much as a
positive one applied at the anode))

At DI conditions are rather dificrent ; the diode
is biased beyond cut-off by the positive pulse at
its cathodc. and because the amplitude of the
positive sync. pulse is less in value it cannot
overcome this bias and DI remains cut off. So
the voltage at the top end of Rl becomes less
negative than before.

[t follows from this that the voltage at their
junction—which hitherto was zero—will now be
positive by an amount cqual to half the voltage
at the bortom end of R2, and will ultimately be
used to control the line speed.

The reverse happens il the timebasc runs slow.
in this instance the sync. pulse arrives before the
fiyback period, and D1 will be approaching the
peak of its conduction. Thus the positive pulse
applied 1o D1 anode will cause the diode to con-
duct all the more and build up a greater negative
charge at the top of Ri. D2 will this time be
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cut off and the negative sync. pulse, being of less
amplitude than the cut-off voltage. is inelfective.
So the bottom of R2 remains at zero and the
junction voltage is now negative by an amount
equal to half the voltage at the top of RI.

We now have available a control voltage which
is positive when the timebase runs fast. and
negative when the timebase runs slow. It is still
responsive to random noise and interference. but
can casily be smoothed out to present a reason-
ably clean D.C. This is done by €3, R4 and C4.
with R3 thrown in to provide a fixed delay time.
and this section corresponds to the box in Fig. |
marked © Time Constant.”

Horizontal Hold Control

We jump ahead a bit to the blocking oscitlator
V3, which generates the line scan, and which is
conventional except tor the horizontal hold con-
trol. 1t is common practice to use a potentiometer
across the H.T. supply to perform this function,
the higher the voltage on the slider the faster the
timebase and vice versa. This cnables RY to be
a high stability type, for it is the valuc of this
resistor and CS which determines the repetition
frequency of the scanning voltage. In our casc
RY is made variable. and the potential divider
across the H.T. supply comprises 3 fixed resisiors,
R0, R7. R8. If the voltage at the ‘junction -of
R7, R8 was to rise, the timebase would run faster.
and this could be done by applying the DiC.
which is available at the end of R4.7but unfor-
tunately it is of the wrong polarity. V2, the
D.C. amplifier, js therefore interposed between
the two, and this not only inverts the sense of
the control voltage, but amplifies it as well, thus
increasing the ““pull-in™ range. R6 not only
happens to be the top resistor in the blocking
oscillator potential divider, but is also the anode
load for V2.

Variations on the above circuit are manifold.
Pye and Bush use a multivibrator line oscillator
and dispense  with the D.C. amplifier, and
although this would be c¢xpected to reduce the
pull-in range. it does not in practice appear to do
so. This is partly because of the greater stability
of the multivibrator as a sawtooth oscillator and
partly duc to greater control voltages being made
available from the discriminator.

In some instances the sense of the control
voltage is reversed by inverting the applied saw-
tooth, and it is instructive to permute the possible
combinations available by inverting the sync.
pulses, reversing the sense of the diodes, applying
the sawtooth at the other side of them.

Fault-finding

Faults in the flywheel system are usually diffi-
cult to locate because thev seldom stop the sct
from working altogether. Drift in the oscillator
will not show itself until it exceeds the pull-out
range of the discriminator or until the transmis-
sion breaks momentarily. when sync. is lost and
the horizontal hold has to be reset.  Unfortun-
ately similar symptoms can arise if the pull-in
range is low due to a fault in the control device
or discriminator. To settle which half of the
circuit is at fault, the line oscillator can be made
free running by disconnecting the “ fiywhecl.”
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A suitable way in Fig. 2 (a) is to ground the grid
of V2. or disconnect its anode from the junction
of R6, R7.

In the case of multivibrators, or where no D.C.
amplifier is used. it is better to disconnect right
back at the discriminator at the points marked X.
In strong signal areas where conventional sync.
is quite adequate this can then be fitted and, if
desired. left permanently in the circuit. In Fig. 2 (a)
this would be done by connecting a 5p¥F con-
denser between the anode of V1 and the anode
of V3. A similar link can be fitted from the
same point to other types of timebasc. In the
case of multivibrators it is best to try it on both
anodes and grids in turn, as although the sync.
pulse will lock 1he osciHator almost anywhere,
it can, if applied at the wrong electrode, give

HT+

Contro/ to
Line Oscillator

b

AMAAAAACRA S
VYVYYYVVVY

Syne input . A
[
Line
Outout
) Valve
Fig. 3.—A pentode coincidence detector. The screen

is tied down to the line output valve cathode.

rise to false lock when the sef warms up (ie.,
blanking pulse appears down the centre of tube).

The time constant section can give rise to short
pull-in or erratic behaviour. C3 is usually in the
order of 1.0xF (paper) and is likely to leak, and
although this will not have much effect in the
circuit as shown, il its bottom ¢nd is returned to
a positive potential, as in the Pye, it can cause
intermittent oscillator drift.

Il C3 loses its capacity, ragged edges may result.
or ¢ven “ hunting,” which is a continual over-
correction of the system and which produces
oscillating verticals and a corrugated picture.

Bent verticals normally indicate mains hum in
the timebase, and in Fig. 2 (a) will usually be picked
up in the grid of V2. perhaps on R4. A hint
here is to reverse the polarity of the mains supply.
If the verticals bend the other way the cause is
due to mains; it they do not, the frame timebasce
should be suspected.

Trouble in the discriminator can be caused if
the diodes have unequal emission. If this is the
case., and the unbalance due to it is within the
pull-in range ot the system, it will be corrected
automatically, but will result in the free-running
speed of the oscillator being offset from normal
by an amount due to the voltage required to
correct the discriminator’s unbalance. The symp-
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toms to the -user are that the horizontal hold
control is over to one end and the picture often
warms up out -of sync. This sort of trouble is
more likely to crop up where semi-conductors
are uscd, and fortunately these can be checled
by an ohms test both ways round.

The Coincidence Detector (Fig. 3)

This circuit, which is about the simplest type
of flywheel sync., is centred around a valve. usually
a pentode. which is biased beyond cut-off on two
electrodes, in our case on the control and screen
grids. Positive going sync. pulses are fed to the
grid at an amplitude suflicient to lift it above
cut-off on the peaks and positive line flyback
pulses are fed to the screen, which in turn raise
it to sufficient a potentia) to enable the valve 1o
conduct.

It can be seen that the valve will only pass
current when the grid pulses and screen pulses
arrive at the same time, and that the amount of
current passed will be greatest when they overlap
exactly. At this point the anodc voltage will be
at i's lowest and it is this " dip " which is used
to control the line timebase speed. A disadvan-
tage of this system is that if the timchasc runs
cither fast or slow it will cause the anode voltage
to rise. and so the pull-in only works one way. For
this rcason the free-running speed of the time-
base is offset from the correct one. usually on
the high side. so that the circuit is held on lock

when the pulses only partly coincide. By this
means the device can pull-in both wavs. Another
disadvantage is that the pull-in range is small

compared with the previous system. and this can
lead to the hold control requiring resetting every
time the receiver is switched on.  This can be
overcome by designing the line oscillator to warm
up slowly and pass through 10,125 c.ps. on its
way to its slightly ofl'set free running speed. Pro-
vided it does so sloaer than the time constant
circuits can smooth out its cifect the coincidence
detector will “ latch on 7 to the timebase and hold

its speed steady. (To he continued.)

PRACTICAL WIRELESS DEC. ISSUE '
NOW ON SALE PRICE 1s. 3d.
A small push-pull 3-stage Gramophone Amplifier

for A.C. mains operation is the main constructional
feature in the December issue of our companion
paper PRACTICAL WIRELESS which is now on
sale.

There is also an article on making a Coil and
Transformer winder which is invaluable to the kecn
experimenter.

The Applications of the OCP71 deals with the
Phototransistor, whilst the article which forms the
sulject of this month’s stage in the Beginner’s
Constructional Course deals with the addition of a
transistor and of a Long Wave winding for the
coils.

Other articles deal with the Tape Recorder
Dictation Switch, Transistors in Practice, a
Transistorised Pulse Generator, Component Faults
and Testing, Microphones and further notes on
the conversion of the Command Receiver. The usual
featurves on Transmission, Programme Notes, etc.,
complete the issue.
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A CRT.Cester

A HANDY UNIT FOR THE SERVICE
WORKSHOP AND THE KEEN EXPERIMENTER

By J. Hillman

N TV servicing one of the great
I problems is whether the tube is

at fault or whether the fault lies
in the video circuit.  In most cases
it s ditlicult to decide which is the
troublec, and cxtensive testing is
necessary before a definite conclusion
can be reached. This, of course, tukes
time and adds to the cost of anv
repairs. so this tester was designed
to overcome these ditticulties.  With
this tester the tube can be tested at its
correct heater voltages and its emission checked.
any leahage between cathode and heater. cathode
and anode. grid and anode being located.  All
ihese tests can be carricd out withouwt removing
the tube or having the set on. and, of course, this
can be done at a customer’s home. Another
advantage is that new tubes can be tested without

tahing them out of their cartons and thus time
is saved. {or it has been known for new tubes to
be faulty and the fault only becomes apparent
when it has becn fitted to a sei. The operauon of
the tester is quite simple and consists ol applying
a low H.T. voltage between cathode and grid
and checking the reading on a meter. The right
heater voltage is selected by

| S3 Positions
' ! Emission
[ 2 Cathooe—Hester leak
3 Cathode—Al leak
%4 | F 1 l 4 Grid— Al lesk
[ g §-3
3 2 o8 OJ
63 oFF 1245 |
‘ P S/a & R/ _:g—‘i\
ey
| i i 6Q 8w
! HKegter Switch e Q9
|
e —
FL/SQ i U I A”/S(/} 3 P N \w—-/
L CFF IZ-OI
29 a
q == 40 ge3
63 ‘
50
o-Joma. —_—
N~ | . TN 2
56 K2 (4 ) O]~
mee mer WO LN = 4°" a
£ Serector °
27KO0=
W § Switch e
% )
__ 250 T / Oy
‘ 538 ol
Fiz. }.—Theoretical circait of the unit. 4 |
—d

means of a switch and the
test is sclected by means of
another switch. Adaptors
are used to suit the particu-
lar tube to be tested and
thus any make of tube can
be tested.  The reason for
using a low H.T. voltage is
to avoid breaking down the
insulation  between  clec-
trodes and thus creating
faults. The tester can also
be used to rejuvenate old
tubes by applying the H.T.
between the cathode and
grid and gradually increas-
tng the heater voltage by

means ol the  variable
resistor and  heater switch
until the emission current

rises as tar as possible.

Construction

First mark ofl on a sheet
of aluminium as in Fig. 6
and cut oft the shaded por-
tions, then bend up the Lin.
sides. Note that the one
edge has no {in. side and
this is the bottom of the
front panel. Next mark ofl
as in Fig. 2 and drill and
file holes as shown, the
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hole marked A is first dritlled $in. and then filed
larger to suit the size of toggle switch used. The
hole marked B may be }in. or }in. according to
the type of variable resistor used. Now mark off
and cut out the chassis, as Fig. 3 .and bend up the
4in sides and mark out and drill as Fig. 4. The
front panel and chassis may now be placed
together, and by marking through the centre %in.
hotle and drilling through the chassis the panel can
bz secured temporarily with a 6BA screw whilst
the other two holes are then drilled and secured
with 6BA screws. Now fit the mains transformer,
using 4BA screws, then the rectifier, twin fuse-
holder, 3 switches, resistor and meter. In fitting
the meter place it in the hole and get it level and
then mark through the holes on to the panel and
drill in. holes securing with 6BA screws. Make
up the bracket as in Fig. § and bend the two
ends at right angles so that it appears as in

Fig. 7. It will be secn that one end of the
_F y 7 )
N yoooo '
: ‘ — 9" :
M )
» o i
o r :
| <i'Bend siong - ) b4
7/’5 B dotf,e-d'lmes . )
, ifu a f_-'ro-nt_ Panel :
- -
i :
; f
' :
iR N i

Fig. 8.—The front pancl details.

bracket is secured to a bracket on the mains
transformer whilst the other end is fastened to
the front pancl with 4BA serews. The object of
this bracket is first to strengthen the support of
the panel and second to provide a position for a
dial bulb bracket. The cover can now be made
as Fig. 6, bending the two 7in. sides first, then
the iin. sides and finally the remaining 7in. side.
Now drill holes marked A in Fig. 6 and secure
with 6 BA screws. Next mount the valveholder
by means of two suitable brackets, as Fig. 10 in
position as Fig. 7. Place cover in position and
mark and drill a 3/32in. hole in the centre of the

| /

3 8% ;

| i

= a

i i

: P iy
o 5% 55’
4 i

i . Chassis

' Bend along
H dotted lines
~.

Fig. 3.—Details of the top of chassis.
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top and secure with a self tapping screw, 6BA.
Then get cover to fit properly and drill one hole
at a time, sccuring with a self tap screw each time.

&
5" .
27§ dis. hole
for Meter 2/!
2
‘__/}4:". ;4_-/’{;%
- Q_ — I ?_
//“d_ A 52
ia.
* see text)
7" Small
Y fixing holes Y ,
4‘_,g_,§ are 12" oig ! Z%hﬁﬁ_‘,}z_»‘
S i A
; Hia%
% d"’-! (see text) | ' | 7% da
| | |? l
g ] i
-$- ¢+ v ¢+

Fig. 2.—Drilling dctails for the panel.

The holes in the bottom of the cover where they
go through the chassis are secured with: 6BA
screws. Finally remove cover and mark off-posi-
tion of a suitable hole to allow access to the
valveholder and cut out the hole.

Wiring

Wire up the heaters, first using 20 s.w.g. T.C.
wire and cover with sleeving. It may happen that
the mains transformer heater windings are phased
differently from that shown in Fig. 1; if so. then
the circuit will be as Fig. 11. A check should be

MRI~MR2 i =
ot fiar Iigins Trens for/mer
= V4
4 o
=Y

| 5 Pin
“ ~ Vatvehoider
ped

1
| PN

&3
g—.'-r‘m [ Meter

I e
Selector Switch HMeater Switch

Fig. 7.—The layout.

made with an A.C. voltmeter across the two
windings in series and if the voltage is about
13 volts then the two windings are phased cor-
rectly. 1f, on the other hand, the voltage is very
low, then they are out of phase and the connec-
tions will need to be altered. Now complete the
rest of the wiring, taking notc of the correct
polarity on the rectifiers and on the meter. The
adaptors are made up, using an old valve 5-pin
type with the glass envelope removed and the wires
unsoldered from the pins and 7/33 coloured flex
used to make a lcad 3ft. long. Three adaptors
are sufficient to cover most C.R.T.s. one with a

o

- Ay




. tube after first removing its holder.
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B12 valveholder. the other two a Mazda and an
International octal valveholder. These are wired
up as in Fig. 9.

N
£

/%/%

Testing

Before testing C.R.T.s check all the voltages at
the adaptors with diflerent settings of the switches
and RI1. The voltages should be as follows:
H.T. volts off load between cathode and grid
90 volts. and on load 15 volts: H.T. current off
load is 3.5mA : the heater voltage on 12.6 position
of S1 off load will be about 14 volts: on load vol-
tage on 6.3v. range with resistor R1 at max. volts
is 6.5v. and with resistor at min. volts is 4.75v.:
on the 8 volt range resistor at max volts is 8.4v.
and at min. volts at 6.5v. Having made sure that
all the voltages and adaptors are correct a C.R.I.
may now be tested. First put S2 to off, next

Fig. 11.—Alternative switch circuit.

-

8

Al small fixing hotes are 5/3"2 dia.

“

et o 2 e 7] Hole for
o ; Fectifier
_/ ) i ‘ \\7\ ; :— N a 5 ’
Hotes for 4
Holes o : [ 4
@ L7 Mains o 1%
for « 2 % | Trans former ’ \

Wd{%i—wl "\P‘ /f’

Fig. 4.—Drilling details for the chassis.

sclect the correct heater voltage to suit the tube
to be tested, plug on the adaptor to suit the
Now plug
in to the mains and allow the heater to warm up.
and then with S3 in position 1 switch on S2 and
read off the value on the meter. This should be
around ISmA for a new tube and will be below
SmA for a tube that has lost its emission, whilst
for a complete loss of emission the meter will
read zero. Having read the emission the switch
S3 is put to position 2 and the cathode/heater
leakage will be shown if the meter reads at all.
A good tube will have a zero reading. Similarly,

PRACTICAL TELEVISION 223

on position. 3 the cathode/A1 leakage is checked.
and on this it is quite in order for the mecter to
read slightly, providing it does not rcad more
than the first division of the meter. Finally, on
position 4 the grid/Al leakage is read. and this
should be zero for a good tube.

Rejuvenation

This is carried out by first running the tube at
its correct heater voltage and then putting R1 to
min. volts position (i.e.. with all resistance in
circuit) and switching SI to the next highest
heater range and gradually increasing the heater
voltage by means of R1 until the meter reading
will not increase any more or until it reads 1SmA.

- To take an example. say a 6.3v. C.R.T. First

switch St to 6.3v. and advance R1 to max. volts
and allow C.R.T. to heat up. then put R1 to min.
volts and switch St to 8v., allow C.R.T. to heat

A view of the layout and wiring.

AY
up and watch meter until current will not rise
any more. Then advance RI until current rises
again. leave until current stops rising. and then
increase Rl again and continue like this until

8124 Socket MO 24 1042

8r

Blue

d
\//
85 Pin Plugs

Coflour Code for Leads
Heater=Green Griod=Red Al=Blue Cathode=_B8rown

Fig. 9.—Tube base connections.
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current ccases or meter reaches [SmA. Not all
tubes will respond to this treatment, but a good
proportion will have their vselul life ‘eatended.

PRACTICAL TELEVISION
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CRMI2TA. CRMI21B.
alt call for the Mazda

CRMO2A,  CRMI121.
CRMI23 and CRMISH
Octal base.

Tube Data

It is a good idea to type out a
list of the tubes covered by the
adaptors and to give their heater
voltages. and then to glue this
to the top cover of the tester.
This will avoid the danger of
putting the wrong voltage on a
C.R.T. when checking at custo-
mer's house, and no data is
available normally.

An  cxamination of  the
various tube makers” catalogues
will show that various tubes
come under the different cale-
gories of bases. For instance,
the majority of 6.3 volt tubes.

with the exception of certain
G.E.C. models, have the duo-
decal base and will therefore
call for the BI2A adaptor. The
G.E.C. tubes 6501, 6502. 6304.
6504A. 6506A. 6703A. 6705A.
6802A, 680!A, T710tA and

60102A. although having 6.3 volt
heaters. utilise the International
Octal base. The Ferranti 8v.

—n

w3

tubes. types TI12,71U0. T12/81U
and T12/82U also requirc the
Octal base.

A front view of the panel,

The Mazda tubes C9A, C12A. CRM91, CRMYZ, : | h :

| " Radio-telegraph Reception
|-/ —> e -ng >-4———3'4 - . . . ..
0} - N telecommunications circles it is well known
/ Lend L u Beng: that errors can occur in messages transmitted
2 e S Y5y dia. holes e by radio-telegraphy.  Consequently, some mes-
L - = - : sages, or parts of them. have to be re-transmitted
Fig. 5.~ Bracket for buth. so that the errors can be eliminated before the
. . message is delivered.
j= 3 e el In a new technigue, developed by the G.P.O.,
T = frequency-shilt keying is still used. but whereas
{15 l Berd vs in conventional equipment used for the reception
52 = i of such signals a limiter and discriminator are
B3 ket employed. the new method makes use of the
Fig. 10.—Valvchelder brackets (two needed) fact that all the signalling intelhigence 1s
= impressed both on the marking
2 s Se ° °o 1 o o and spacing frequencics, In
| ‘ of other words. the information
i : : Hote "'O in the mark-channet duplicates
| ] : Cover H o suit that in the space-channel.
g | i i CEREEE Conscquently. if all the avail-
N ' ] .| able intelligence s derived
L.g ; 4 4 Bend slong dotte lives 4 4 4 independently from each
ry o e tede < } frequency and then combined,
I | y I a double-diversity arrangement
-4 i ) 4t | is obtained.  Frequency selec-
‘ b 5{?”3;/ f’*gfghw‘s : tive fading conditions often
) CE : | cause trouble on R.-T. circuits.
7 ; but using the new arrangement
| they can be turned to advan-
le 8 i 5 : - 5 o) tage—if  the signal on the
| : marking frequency has faded.
| L$ K there is a second chance of
] ~%L o ¥ "o o f obtaining the required infor-
RS mation  from  the

Fig. 6.

Details of the chassis cover,

spacing
frequency.
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SIMPLIFIED TV SE RV][C][N G

3.—SETS USING RF. OSCILLATORS FOR EHT

(Carmmwd frum pam 160 Novemhor issuz)

LTHOUGH lhc, general practice nov\aday
is to provide EHI by the  line flyback
method. there are still many sets. of about

the time T.V. broadcasting restarted, which use
the R.F. oscillator method for obtammg EHT
for the picture tube. In present-day sets it will
only be found in projection models where about
25Kv is required -on the tube. Fig. Y gives a
circuit showing a typical R.F, oscillator. Fig. 10
shows a line output stage used with it. It will
be noticed that with this type of set the failure of
the line output stage does not stop the EHT
so that it is necessary in a set where the linc fails
to keep the brilliance control well down. other-
wise damage will be caused to the C.R.T. In
the larger projection sets this is covered by elec-
tronic circuits which disconnect the EHT from
the C.R.T. should either the line or frame circuits
fail. This is very necessary in these sets owing to
the very hlgh EHT provided. The oscnllatlon
frequency varies according to make and will be
between 85 Kc/s and 300 Kc/s.” The oscillator
valve is gencrally a beam tetrode. Troubles that
can arise here are mostly cither faulty valves or

shorting or arcing across the coil.  Replacements

arc about thz only solution.

Sets With EHT Supplied from Muains
Transformer

which is the earliest type of
television set of which there are still some in
use. used a mains transformer for supplying
EHT. The C.RTs were necarly all electro-
static and a circuit is given in Fig. 1. The main

AMAAMAAAAAA

This type of sct.

trouble on this section of these sets was generally
the FHT secondary of the transformer going
O.C. or shorting to the core. Valve trouble was
not so common. As replacement transformers are
very diflicult to obtain it is best, if the job is
required to be done. to have them rewound. The
AuF EHT smoothing condensers should always |
be checked. Be careful to short them out before

L HT+
= —
= = Frame
. V/geo 2 o e Line
mplifier /-‘ geparator
Video
Demod.
g 3

Fig. 12.—Simple sync scparator.

cheching. They can retain a very hefty charge for
quite a time.

VYWYV YVYVYY

\/\NVW;W_\_r__/\

ALY,

Qscitigtor

AMAAAARAAAAA
YYYYYVYVYYYY

Set With
Faules
The sync separator stage is

between the video system and

the horizontal and vertical
timebases.  Any fault in this
section  will nearly always
caus¢ both the frame and
line timebases to fall out of

e Synchronising

e

’% _

HIT+

————

o
+ Jo Line
= Derlection

E Coils

f———————

Line
Amplifier

4

Fig. 10.—A line output stage

. po—
Fig. 9.—A typical R.F. oscillator EHT supply.

i for use with Fig. 9.
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sync.  The fault will be shown as a continnally
rolling picture (frame) or a torn-up picture (line).
Sometimes 1t will be found thar one can lock
the picture but it will soon fall out of sync
again.  With only a meter to assist vou here. it is
diihicult to trace a fault. but after valve checking
the following should be carried out. Fig. 12 shows
a simple svne separator.

AMAAAAAAAL A

TELEVISION

Fig. 13 shows another

1O

1957

If the video amplifier circuit becomes com-
pletely inoperative, there will, of course, be no
picture on the screen. but #f there are any faults
i1n this stage they will be indicated by the picture
shown. The following faults mayv occur. A
faulty low frequency network, a faulty high fre
quency network or incorrect voltages on the valve
clectrodes. Should the first occur, a “smeary ~
picture will be noticed. In
this case check coupling and

December

condensers, grid

VYWYV v —» bypass
1 nl L é 702,?0, resistors. It could also bc
= = Anoge due to overloading the video
W = = amplifier.  Check  the grid
== = /45' = lecak. The second fault will
\ 4 B appear as ghost lines after
EHT = any sharply defined linc and
Rectifier Centring = cSpcma‘H) noticeable on test
s Cortrols = card. Check the peaking coils -
A = in anode circuit of video
e e 1 amplifier and especially any
. ) ST = resistors  paralleled  across
, Ivote: v ~ Focus T {hem.
A goes to one » Vot = £
horizontal deffection T 7o Focus
B'to g,/fete;wt,-ca, %5— Anode  gors W :th Two-stage Video
_?;f“;;g plertt; , I Amplifiers J
QUX fuentics: L = Many of present-day scis
%Ze’c’?fé?%??es 8””"?"“% ——r are now _using two-stage
. I 7o cor video amplifiers.  Some of
=3 = Cathooe thesc utilise the cathode
= ‘T follower technique.  There
2 arc no more troubles to be
W./; capected here than from an
Fig. 11.—An A.C. mains-fed EHT supply. ordinary  video  amplifier
stage. If npecessary the
type. Condensers and resistors from the sync.  cathode follower could be isolated it trouble is

separator to the line and frame circuits should be
carcfully checked. In the case of condensers,
replacement is the best method. but be careful to
use the correct value, as given in the service
sheet. Do not forget to take voltages on the sync
separator valve electrodes. It should be realised

met.

A circuit ol a fypical cathode follower stage
and some further details will be given in our next
issue.

(To be continuzd)

that faulty synchronisation
of f{rame and line time-
bases dovs not necessarily
mean that the trouble lies

AARMAAAAA
VYYVYYYYY

in the sync stage.  Check
the timcbase circuits first.
1f. having checked the time-
basc circuits and the sync
stage, trouble is still appar-
ent, then it can possibly be
due to compression or limit-
ing of the sync. pulses. This
can be caused by a fault in
the set anywhere in front of
the sync. stage. A faulty
valve, a defective A.G.C.
system, too strong a signal
or any change in component
values can be responsible.

Video
Amp.

AAMAAARALA
YYYYYYYYVY

AAAAAAMAR
VYV

Sync.

Separator
ﬂ;m

Sets With Fauley or Poor
Picture
Faults of this description
can be in many cases duc
to the video amplifier cir-

AMARA

o

_-I}—_m?en of
>\

I l Timebase

HT+ HT+
wdea
A Video
" Demod.

Video
Line Output Amplitier

Vahke
(S elf. Oscilla t’or)

AMAAAAAAAAR
YYVYVVVVVVYY

]

To First Grid of Catrode
Multivibrator

Frame

o AMAARAAAAA

ARRARARAAR
VREYVYYVYYY | YWYV Y

YYYVYYYYYYYY

e AAAAA AR AR A

cuit.  Fig. 14 gives a typical
video amplifier stage.

Fig. 13.—Another type of sync separator.  Fig. 44.—A\ typical vidco output stage.
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DON'T STUMBLE IN
THE DARK

CECECLCLLLCLOLLLLLLLLEECECECLLLLLLLLLELLLELLLLLLSELPLLLPLEPCLLLLPLLLBLLEPLPLDBLELLDLLEEL LI

Install 2-wayv switches,
Qur outfit comprises :
Multi-core  cable, two  2-way
switches, two wood blocks. Full
instructions. 18:6 each (post and
insurance 2/6).

3} yavds

MAINS-MINI

Uses high-efficiency coils, covers
long and medium wavebands and
fits into the neat white or brown
bakelite cabinet—limited quantity
only. All the parts, includine
cabinet, valves, in fact everything,
£4.10.0, plus 46 post & ins. Con-
structional data free with the
parts, or available separately 1:6.

DON'T BE CAUGHT LIKE THIS

CAR STARTER CHARGERKIT

All parts to build 6- and 12-volt
charger which can be connected
toa ' fiat ' battery and will enabtle
the car to be started instantiy.
Kit comprising the following :

Mains transformer. 226
5-amp. rectifier ..... 176
Regulator Stud Switch 36
Resistance ire... 2=
Resistance Former 28
Mains on/off Switch 28
0-5 amp. Moving Coil Meter 12/8
Construction .. L8

or if bought all together price is
52'8, plus 3'6 post and packing.

Waterproof I.V.C. covered
Heating Lllement, 16 ohms
per foot. 1/~ per vard

lBUILD THIS IN AN EVENING

Undoubtedly the most up-to-date televisol for the
home constructor. You can build it in an evening
and the set when finished will be equal to a factory-
made equivalent. What other constructor T.V. has
all these features ?

No technical knowledge requirel.

All minjature valves.

Metal rectifier.

Turret Tuner.

12-channel circuitry.

Multi-vibrator time bases,

Ferruxcube, E.H.T. and scan coils,

34,38 Mc/s LF.

Suitable for any modern 12, 14 or 17" tube.

The building cost (less tube) is only £28.10.0, plus 10/-
rarriage and insurance. or £16 deposit & 12 monthly

payments of 27'-.  All parts guaranteed 12 months.
Full information and data. price 3/6,

% % % % % %% %

THIS MONTH'’S SNIP

TAPE DECK.—Made by the famous Truvox
Company. This contains exactly the same
essentials as the current model. Only the styling
is different. 1t also takes the stereophonic head.
speelfication : 3 B.T.H. shaded pole motors with
silent, friction drive eliminating wow and flutter.
Push-button controls, electrically and mechan-
ically interlocked. Patented electric type push-
hutton controlled brake. Tape loading on the
drop-in principle, accommodation for reels of 7°
diameter. TrackingsensetoBritishand American
standards. Playing times : up to 3 hours with
1..P. Tape or 2 hours with Standard Tapes. Two
tracks side by side with safety gap. Positive
Azimuth adjustment of Record/Plaver head.
High lmpedance Heads. Overall size 14} x 121~
x 5" apbrox. 120 onlv of these fine decks offered at
non-repeatable price of £17.10.0 or £3.10.0 down
and eight monthly payments of £2. Non-callers
add 10/- carriage and insurance.

MULLARD AMPLIFIER 510"
YOURS FOR 30/-
DOWN

A Quality Amplifier de
signed by Mullard. Power
output exceeds 10 watts.

Frequency response al-
most flat  from 10 teo
20,000 C.P.S. For use
with the Acos “Hi G"

and_ other good pick-ups,
$:1

pay-
ments of £1.10.0, plus
10,- carriage and insurance.

MULLARD PRE-AMPLIFIER

For extragain and fidelity this unit gives ideal results.
ft js arranged to plug into the amplifier and has two
switchts 10 provide compensation of radio, micro-
phone, L.P., and 78 records. Complete with valve,
made up ready to work, £4. Post and insurance 3,6,
or 1¢;- deposit and eight monthly payments of 10/-.

OUR 19/6 COLUM
T ——

s |

THE SKYSEARCHER

This is a 2-valve plus-metal receiver
set useful as an educational set [or
beginners. also makes a fine second
set for the bedroom, workshop. etc.
All parts, less cabinet, chassis and
speaker, 19/6. Post and ins. 26.
Data free with parts or available
separately 1/6. 3-valve bat(ery
version also avallable at the same
price,

ALL-MAINS AMPLIFIER

) three-valve
amplifier ideal for dances, parties,
etc. Complete less chassis, cabinet
and speaker (available If required)—

Powerful Mains

data 1/6 (free with parts). Price
19:8, plus 2/6 post and insurance.

CHIMELTE ()

- — It Is a hall light as
- ~ wellasadoublechime
/WIS and you can make it
q inacoupleofevenings

for the total cost of
J] ": only 18/6 including

instructions, post 2/-
—data avallable sep-
arately price 2.,

Transistor Kit

Makes ideal bedroom
radio. uses one tran-
sistor and one crystal
diode. Complete less
case 19'6. case 5 -
‘ﬂ"f/’étm' post and ins.,

A.C./D.C. Multimeter Kit
Measures A.C./D.C.
voltsand ohms.All
the essential parts
including metal
case, 2in. moving P
coil meter. selec- Pl

ted resistors, v ¥
wire for o oy
shunts, range il Py [
seleector. £
switches, cali- @'
brated scale -
and full in- e
structions, n-{.-ﬁ-"é
price 19/6 plus Wi
19 post and
insurance.

Simplex

ELECTRONIC PRECISION EQUIPMENT, LTD.

Post orders should be addressed to E.P.E., Ltd., Dept. 5, 66, Grove Road, Eastbourns.

266. London Road,
Croyd

Phone : CRO 6558
Half day, Wednesday .

Personal shoppers to one of these addresses. please.

42-468, Windmilt 11ill,
Ruislin, Middx.
Thone : RUISLIP 5780
Half day, Wednesday.

152-3. Eleel Street,

5.0C.4,
Phone : FLEet 2833
Half day. Saturday.

Roail.
Finshury Park. N.4.

29, Stroud Green

Phone : ARChway 1049
Half day, Thursday.

|
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FOR TUT 9- 121 1086 UBbFso 12 - | VRe VP23 6/8
X . TRT 96 | 13/8 TCH2 10/- | (4P61) 3/- | va70 8-
w / &) 8. 13’6 11 6 | VR65A V52
\ 75 118 118 10/- | (8P41) 3/-| (KL3?) 6/8
T[ALPHE A 1 95 el Gan e | v o
ey () i (P61) VU3
-~ N GUAR#E;.FEEI? ALL 30 be 9, 88 | VRej [ ofu1201
/m\ D2 29| 9545 9 3
BEFOREDESPATCH} (0 3'9 | 2526GT 98
H001 56| 30F5 128
074 5/6 | GAKS | BKBGT 7| G 56 | s0FL1 12/
o UalasY o.|kic 8t 56| 30Ps  T5-
1ASGT @/- | 6ALS  6/8 | OKT 7l-| 56| S5L6CGT 9,6
AT 12| 0AMG  9/- | 69| ¢ 56[35W4 86 i ]
i 96| 64Q7 78 9- 2’4 § 35Z1G7T 8/8 | E 745 15 | vR115 i 10
1I5CGT 108 | 6ATG 88 96 49| 357> - | EI Uisl 128 (BBC3) 76 | v RS X79 11,8
1L 66 6AUG 106 9| 38| 50C5 11/8 UAF{2 11,8 | VR56 | VRI36  8/. | ygy 8/~
105 3,8 6B4 5/- | 76 12 6 | GOL6CGT 818 i 4 1206 | UBSI - B8 | (1156) 8- | VRI37T 56| 7300 11/8
1N5 108 | 6BRG 4/ 18| 226 6/8 | 142BT 38| EMI4 10/~ | PLEL 138 | UBCAL 10. | VRi7 VR0 30 | 736y 11/
8. | iBas 78 7.-| 12448 11/8 | 210DDT 48 | KM80  10/8  PLS2 10 -' UBC42 11- | (EK:2) 8'- | 8. Z759  11/8
10.8 8/ 18/ | 12aT6 10/8 l 2I0VPT 3/6 | EM8L 118 | TRANNISTORS RED NPOT 10 - each. YELLOW AND GREEN
7.8 9/- 8- { 12AT7  8:8 | ACH/PEN a1 11/8 | SPOTR 10 each. YELLOW AND RED SPOTS 21/~ cach.
78 11/8 8- 78 88 12/« | PACKING AND POSTAGE 6d. per vaive. SAME DAY SERVICE.
2/8 13/ | 6 7/8 | 8/ ATP: 36 8/ \Y SER
4/ B g“l Rl 105 || OUR "1957/58 ILLUSTRATED CATALOGUE 15
Z‘l: 7‘: 6, - 6! DHTAM 9/~ 8- | AVAILABLE NOW. Send I/-in stamps for your copy.
98 6/6 8. - | DKus . 98 | Ei148  2/-| g -
9'8 5i- | 8. | 12 - DL 9/8 | FCI3 10/ | PUBLICATIONS
8.6 7 93} 1z 81 DM70 88 FW1s00 | No. 183 HOW TO MAKE  Reprint No. 5TV FAULT
o e 18- /8 | EABCRO | 10- | AERIALSFOR TV (Bands Land | FINDING Protusely  illn-
3:° 1376 | 63 s,sl L 10/~ [ G732 11/8 | 3) and V.H.F. (Band 2). Data | trated with Photographs taken
8 76| 8 B8 2 - | EACOt 7/8 | H3v 5- | for all Chappels. Ten different irom a Televisor Mcreen, §. - each.
9/8 78 | 6U 88 8/6 | EAF42 12/8 | HL23DD | designs for local and fringe | No, 128—PRACTICAL TRAN-
8/ | 14/- [ 6V5G T 1287 28 BBIL S i e 13 81 arcas, &6 cach. SISTORS AND TRANSISTOR
/- 5/6 | 6V6GT 78| I129GT  7'6 | KRC4L 10, | LY | 140 TELEV ¢ SERVIC- 1 . *How to Make
ol M| Xe 6| LT S 6| KRFSO 12/6 | NNt 138 N o nt e SIONIBRRFIC I o O Tramsistars. — *43
L /8| 6X35G  7/8 96| K - i '8 ex pages, each,
i:?' S8 %G 7 10/- | KBeu2 g | Pages of tnformation, 47§ ench. (P80 4 SN ¢ v cIr-
Sl GisG 8- | 6/30L2 12,6 98| KF35 8/6| MULLARD- HIGH QUALITY ~ CUITS AND FAULT FIND-
10/~ | sur 5/ | TR 8i8 | E 8/- | KLL32 8/6 | BOUND REPRODUCTION. Tn- | ING GUIDE. *Many interest-
8/8 | 65N 8/8 | TCH 8- I ECIr8o 128 | KT24 4/ cludes U0-watt Amplifier, F.M. ing Circuita included. 4/8 cach.
5/8 | 616 8- ! C8 8- ‘ ECF82 12/6 | K12 5. Tuner. Pre-Awmplifiers, etc., 3,8 | Wearite Manual oi the Tape Deck.
/6| 657G 8- | THY 9/~ | ECH35 11/8 [ KT33C 10/- | each. 3/8 each

-
103 LEEDS TERRACE
WINTOUN STREET

TERMS : Cash with order or C.O.D. Postage and Packing
charges extra, as follows : Orders value 10/~ add 1/-; 20/
add 1/6+ 40/- add 2/-; £5 add 3/- unless otherwise stated.
Minimum C.0.D, fee and postage 3/-. Allsingle valves postage
éd. Personal shoppers Monday-Friday 9 am. to 5 p.m.

LEEDS 7

Saturdays 9 am. to | p.m.

MAINS FLUCTUATION OF
150 — 300 V '

will have no observable cffect on the performance

matic A,.C. Mains Regulator is fitted. At the
same time, the complete elimination of surges
will greatly lengthen the lif2 of all components,
especizlly of tube and valves.

Price £11,15.3. Write now for illustrated tech-
nical leaflet. giving full specifications.

MERCIA ENTERPRISES LTD,
Godiva House * Allesley O!d Road® Coventry

of your TV set if this revolutionary new Auto- |

" ARTHURS HAVE IT!

LARGE STOCKS OF VALVES and C.R.T.s:
METERS, Avo, Advance, Taylor and Philips
Service Pattern Generators. Oscilloscopes,
Cossor and Philips. AMPLIFIERS, Leak, Trix
& Quad. GRAM UNITS, Garrard & Collaro.
LOUDSPEAKERS, Goodmans, Wharfedale, WB,
Tannoy and leading makes. PICK-UPS and
STYLI of most makes. TAPE RECORDERS,
Grundig, Philips, Truvox, Playtime & Ferrograph.

LATEST VALVE MANUALS
Multard 10/6, Osram Revised 7/6, Brimar No.7 é/-.
Philips meters, ask for Lists.

POST AND PACKING 9d. EACH.
CASH WITH ORDER.

Est.
1?19

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

TEMple Bar 5833/4 ond 4765

TELEGRAMS..-*' TELEGRAY, WESTCENT, LONCON.”

e CABLES—' TELEGRAY,"”” LONDON.
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Television Receiving Licences
HE following statement shows

the approximate number of

Television Receiving Licences in
force at the end of September,
1957, in respect of receiving
stations situated within the various
Postal Regions of England, Wales,
Scotland and Northern Ireland.
Region Total

London Postal | 1,516,535
Home Counties 889,325
Midland oo 1,212,406
North Eastern ... 1,179,338
North Western . 1,048,311
South Western ... 548,611
Wales and Border Counties 415.574
Total England and Wales 6.801,097
Scotland 526,015
Northern Ireland 71.073
Grand Total 7,398,185

Television Really Comes of Age
\NH[LE definite figures will

not be available until
after we go to Press. it is now
pretty certain that the number
of combined sound and TV-
Wircless licences now  exceeds
that for sound radio only.

In 1935 when the figure for
sound receiving licences reached
74  million—approximately the
same as the number of licences
for combined sound and tele-
vision now issued
licence for television. Intro-
duced on June Ist. 1946. for the
post-war opening of the service

from Alexandra Palace. there
were then only 1343 TV
licences.

In little over 11 years. how-

ever, users of both sound and
television have caught up with
sound-only enthusiasts. who took
13 years—1922 to 1935—to reach
the 74 million figure.

Chillerton Down, Isle of Wight
HILLERTON DOWN. on the
isle of Wight. LT.A.
station will operate on Channel

* October.

H. and the precise frequencics
will  be: vision 204.75 Mc/s.
sound 201.25 Mec/s. Signals will
be vertically polarised.

This station will serve an area
roughly semi-circular in shape
strctching along its base from
Weymouth through Ventnor to
Brlghton and reaching to New-
bury in the north. l_\lnn in the
service area will be Hampshire
and the Isle of Wight. almost
thc  whole of Dorset. West
Sussex. the south-eastern part
of Wiltshire and the south-
western part of Surrey. The
Independent Television Authority
hopes to bring the station into
service next summer.

An approach road to the site
is now under construction and
the Authority
plans to  begin
work on the
building in

I.T.A. in the
West
FROM Septem-

ber 2nd

onwards low
power test signals
have becn radi-
ated  from  the
site of the
Independent  Tele-
vision Authority’s

new  transmitting
station at St
Hilary in
(i 1 a morganshire.
The purpose of

these test signals
is to cnable
viewers to have

their scts adjusted

reception of Independent Tele-
viston programmes which are
planned to start before Christ-
mas. Lying in the arca which
will be served by St. Hilary when
it is operating on full power will
be the South of Pembrokeshire,
the South of Carmarthenshire,
Glamorganshire, Monmouthshire,
the South of Gloucestershire.
Somerset and the North of
Devenshire.

Construction work on the
permancnt station is proceeding
extremely rapidly, The mast has
been compléted and transmission

equipment is now being
installed.
The St. Hilary transmitting

station will be the sixth to be
opened by the Independent
Television Authority and  test
transmission have commenced.

and Channel 10
aerials fitted in
time for the

This picture of a J. Beam Aerials operative making
aerials was exhibited at the exhibition of professional
photographers recently.
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Transmissions from Bluck Till
SINCE the start of high power
test transmissions {rom the
1. T.As Black Hill station, it has
been found that in  some
localities outside the primary
service area a strong hori-
zontally polarised signal has
been received. In consequence.
some dealers have been able to
secure better pictures by mount-
ing aerials horizontally instead
of vertically.
The cause of this unforescen

TELEVISION TIMES

date  originally
December 17th.
This delay is due to unfore-
seen technical defects in  the
acrial system which would lead
to inferior reception ip some
arcas so that the general
technical quality of the service
would not be good enough.

announced  as

Hungary Makes O.B. TV Unit

TYUNGARY’'S first outside
broadcast television unit
has been completed in the Postal

The producer and his staft watching a rehearsal for an advertising TV
systein which has been recently introduced.

development = is  now  being
investigated and it is hoped that
the trouble can soon be cor-
rected in order that a uniform
vertically polarised signal will be
available throughout the service
area.

In these circumstances dealers
arc strongly advised to proceed
with their installation work in
the normal way, mounting all
aerials vertically. and deferring
installation where the vertical
signal is not at present suflicient
for reasonable reception.

I.T.A. Qpening Delay
HE Independent Television
Authority regrets to  an-
nounce that the opening of its
transmissions in  South Walces
and the West must be postponcd
to a date now cxpected to be
between the middle of January
and the middle of February.
1958, involving a delay of four
to eight weeks in the opening

Research Institute.  Plans were
drawn up by IS5 young engincers
who experi-
mented until
every piece of
the unit was
made in  Hun-
gary. <
An institute
spokesman  told
the newspaper
Népakarat:
* After trial tests
the unit is g
operating to per-
fection and sur-
passes the one
bought from
Britain last vyear
from many
points of view. [
The Hungarian- §
made cameras §
proved to be
faultless.” {
The television
car is cquipped
with a telephone [

But hurry

OVERSEAS
U.S. §2.50.

suvre that first copies arrive in time for Christmas.
Stmply send your friends’ names and addresses,
together with your own, and remittance® to
cover cach subscription to Subscription Manager
(G.2), George Newnes, Ltd., Tower House,
Southampton Street, Strand, London, W.C.2.
An attractive Christmas Greetings Card will be
sent in your name to announce each gift.

*RATES (INCLUDING POSTAGE) FOR
ONE YEAR (12 ISSUES):

December, 1957

to link it with studios in various
parts of Budapest. It can also
be used for long-distance calls
to the studios from outside of
the capital.

Orkney

Petevborough  and

Stations
EW BBC tclevision stations
arc¢ to be built, with the
approval of the Postmaster-
General. ncar Peterborough and
in Orkney. The Orkney station
will in addition carry sound
broadcasts on V.H.F.

The Peterborough station will
serve about 11,000 people and
the Orkney station 30.000. No
“dates can yet be given for the
completion of the stations.

Delay at Black Hill

HIGH power test transmissions
from the Black Hill (Central

Scotland) transmitting station of

the Independent Television

Authority were delayed.

Duc to weather conditions,
difficulties occurred in making
the final adjustments to the
transmitting aerial.

Radio Show, 1958
HE RADIO INDUSTRY
COUNCIL announces that
the 25th National Radie and
Television Exhibition will be
held at Earls Court. London,
from Wednesday, August 27th,
to Saturday, September 6th. with
a preview on Tuesday, August
26th.

(S 7 RS S I IS S B
LAST-MINUTE CHRISTMAS

GIFTS

There's still time to send your friends who
ave TV enthusiasts the ideal Christmas gift . . .
a year’s subscription for PRACTICAL TELE-
VISION. All through the year your gift will
bring them repeated plcasure . .
issue, reminding them of your good wishes.

. oevery new

I You must send now to make g
L
/,

U.K. 19s5. 0d.,
6d., CANADA 16s. 0d.,

229

17s.
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C.R.T. ISOLATION TRANSFORMER
Type A. Low leakage windinga. Ratio 1:1,25
giving a 259 boost un secondary.

2 v, 10/8 Y. , 10/8; 6.3 v, 10/6, 10.8 v,
10/8; 13. iv., 10/8.

Dito with llmiml primaries, 12/6 each.

Type B. Mains input 220/240 volts,  Multi
Output 2, 4, 6.3, 7.3, 10 and 13 volts. Input
has two taps which increase output volts hy
25°%, and J0Y, respeetively. Jlow ¢ ci
suitahle for most Cathode Ray Tubes, 21/
Ditto for 6 v. C.R. Tuhes anly, 17/8.

Type . Low capacity wound transformer for
nse with 2 valt Tubes with falling emi
Input 220,240 volte, Outpat 2-2
volts at 2 amps. With Tag Panel, -
NOTE.—It i essential to use rmiains primary
types with T.V. receivers having sevies-
connected heaters,

TRIMMERS, Ceram;

CHAMPION VHF (FM) TUNER,
88-96 me/s.

5 Mullard valves and superhet tuning heart,

non aml cream receiver satyied cabinet

x Bin, Peatnres : This is a seli-powered

v. AL, VHFE (FM) Adaptor with

1 ansd servicing data and a screened
i ck-itp sockets of any

rwlio, 1wiio-gram, or amplifier,

“Brand gew with 12 monthe’ guerantee.  List

price, 16 gne. Qur pice, 10 gns,’ can. 4 6.

1¢57 RADIOGRAM "CHASSIS v | c t I 80 ohm conx
THREE WAVEBANDS. FIVE VALVES olume Lontrols - CABLE
15 . TERT MULLARD 4 ~|nn.nw: Guaran- | Semi-air  spaced  Poly-
M SF41, BBC4I ear. ulget | thene insulated. lin. dia.
El4l, Ez40. m () .,l..m to 2 Meg, | Rtranded core. 9d
T o Mo Nw. % Psw, DLP.swL | Losses cut 500,

.m

month grarantee.

3 ol 3-  4- 49 | Fringe Quality '
156 pi., 1/8; 250 pi., 1/8 ; pf.. pr.. -way Bwitch @ Short-Medinme- . Nadr 4 A
RESISTORS. Preferred values. w",""“ V.0 and Negative feedhack Linear or Log Tiacks. Air Srace, 1/6 yd .
iw.4d.:w.,4d.; Tw.,6d 0 11w, 8d. 2w, 1 N E o 2lin. dlaes Dial COAX PLUGS ... 1,- DOUBLE SOCKET 13
HIGH STABILITY. & w., 1%, 2/-. Freforred \nlnen 21 or veriical availuble. SOCKETS ... 1- OUTLET BOXES .. 46
106 ohmy to 10 meg. Ditto, 10°,, 8d. d < ur Knobs, Walout or Ivory. BALANCED TWIN FEEDER yd. 8d. 801 or 30t ohms.
o owatt WIRE-WOUND RESISTORS 13 ed and calilaated.  Chawis isoluted fram DITTO SCREENBD per yd. 1 -, t0 ohuus only.
}(l watt 25 ahms—19,000 ohs ..., 1,6 main«. WIRE-WOUND POTS. 3 WATT. Pre-Set Min.
5 watt U q . - T.N. Type. Al values 25 ohms to %0 K., 3,- ea
13,000 ohms—350,000 ohms, 5 w., 1’9 10 w., 2:3, 1 8"3- Carre & e 45, g - i"’., .n-;.-r.r:.:s‘:fﬂx. ;uol :::H a“. ' fe @
'| l‘H\H bepoit £5.5.0 and «iv monthly WIRE-WOUND 4 WATT. Pots 2}in.  Npindle.
12/6 PURETONE RECORDING TAPE MATCHED SPSE]AKIZRS Iy Values, 100 ohms to 50 K., 5/8 ; 100 K., 8'6..
o . N ks 000 mid, 7 kY.
1,200 ft. on standard 7 Metal reels Rin., 17 6 3 Inin., 25 - : 12in.. 50'-. g-‘_)‘l.v_cf\'s,f?s“mn'cé‘” k“;i_‘”s Or htd II;' o 500 pi.
8pools 5” metal, 1/6, 7”7 metal, 2/3- e Micas 6d. ; Tubular 500 v. 001 to .01 mfil., 8d.
s RECOMM D FOR i1 l, FUSTS S S . ;.9 ‘9 8
FERROVOIGE 1,200i. Plastic Tape 25/- g HebelloD) =8 FLIMIG & :’“::,;, ot )8 R v (X%
on Plastic Spools. * C6I ) CERAMIC CONDS. 500 v., .3 pf. to .01 mid., 10d.

O/F TRANSFORMEER. Weavs Dty 0 4. 18, L RS LAY A\ATe o r STLVER MICA CONDENSERS. 10% 5 pf. (o 0t
Multiratia, push-pull. 7,8, Miniature, 1x4, cte, 4,68, | | HIGH-FIDELITY AUTOCHANGER pi., 1,- 2 500 pf. 10 3,000 pf., 3| (Close tolerance
. Ditto, 19 36 pF.

L.F. CHOKES 13-10 u 60/65 mA,, 5-; 10 H. 1957 Model 1RC456 . 1 pP) L5 pF. to 17 pF., 1
80 mA., 8/8; 10 H. mA,, 12/ 7in., 10in., 12in. R(-Nnr(h to 815 pF., 1)8 5 1,000 pF. to 5,000 pF., /-

MAINS TRANS. i, 80 mA., 16, 33, 45, 78 r. A

RO P v SN 4 STEEDS—10 R I.F. TRANSFORMERS 7/6.pair
Bargain $00-0-300 63 mA., 6 v. 4 a., 4 A With Studio ** G piel k-up 465 Kc.s Siug funing Miniatore Can. 2}in. x
HEATER TBANS Tapped prini., 200,250 v. 6.3 v. BRAND NEW IN M/ IS BONES ln, z lin. High Q end good bandwidth
13 amp., 7,8 ; \p])(‘d sec. 2, 4 1} amp., 8/6 ; £9 15 o By Pye Radio. Data sheet supplied.

i v.os 3y, GUR PRICE £3.13.U post free ; - i
ALADDIN FORMERS anl cure, | in. 8. tn, 104 ] rERMS @ Deposit £5.5.0 and  six Wearie TO7 ° AW Kebs B0 per b
ouf"',,,.ﬂm},?mqfsfﬁ?,/‘s ‘g"lfl“’“?l‘{‘lg{, sfme & X N monthly llmi'zlil(-nls "1r91£1' o NEW ELECTROLYTICS. FAMOUS MAKES

M e Ire o 9 Space required 0, X 124in. 5in. TUBULAR = TUBULAR CAN TYPES
TYANA. —Midget Soldering lion. 200/220 v. or mm\'vandain.h(-luw.CutOutl;oard,G/-. 1 2.1025v. 2 .l 8+16 540 v. 5

2301250 v., 16/9. Solon Instrument Iron, 2

uAmg DROPPERSB. 3in. x 1fin. Adj. sliders, 3 GARRARD 4 - SPEED REGORD 234500 v. 4,8 lﬁ*l,ﬂ 300 v & 6
amp. 730 ohmig, 4/3. 2 amp., 1,000 nhum 4,3, '
LINE CORD. 'mp 60 GhINE per foot, .9 amp. g"ANGERS Rﬂlzolﬂi ‘9571'2“005#8 ie
ohms per foot, 2-way rand new and lully kuaranteed months, fov 2
LOUDSPEAKER, P.M. 3 OHM. ~square. 17/8. = . —— . -
Bin. Goodmans, 17'8.  7in. x din. Goodmans, 21/, i AUDIO PERFECTION I :;/0 AI‘:J](TJ';::(I“Z();‘\'- 11’e

2”-'1 mni“"i(_] l‘.‘:"si":" ?;%/? Desixned 1o ptay 16. 33, 45, 78 r.n.mw. Recorde.

8. 12in. Plessey, 30'-, 7in,, 10in., 12in. Lightw cigkt Xtal pick-up,

3lin. =quare, Klac
fiiin. Goodwang, 1
THL Tweeter, L8H7S, 8

3
1864 350 v, 5/6 12,
1EH00 12 v, 311,000+ 1,000/6 v.
2 -8+ 16 450 v. §/- [.XJ)

8i 1. ki field, tapped O.P. transt., 24'8. turnover kead, two separate sapphire styli,
I.n ohb.‘.. Pleasey 10 (M lt)lm. with Twc:“,r, 97/8. tor Standard srd L.P., 2ch rlays £.000 recosds SENTERCEL RECTIFIE] E H.T. TYPE fLy.
CRYSTAL DIODE €.E.(".. 2/-. GEX34, 4-. Voltare 260 £L0 A.C. BACK VOLTAGES, K
i

KV., 7= Kids, :
BIGH RESISTANCE PHONES. 1.0 obiox, 10/6 vr- | | oun pRice £10.15.0 each. post Free. || Kiiiwit. 16, bhoino voltage, 40, of bove,
SWITCH CLEANER Finid, equint sioul, 43 tin. | | Terms : Deposit £6 and 6 monthly payments | | MAINS TEPE CONTACT COOLED 2i0'y. ol')mA .8 6:
TWIN GANG TUNING CONDENSERS. ' 363 nf. || of £1. Space required Iin. x 124in. Sip. || 200 v %3 mA. salret_(;%lx‘,s‘“‘e::;f Rl u:r‘e.e"i.
miniature lin. x 1§in. x 1{in., 10; 1005 Standard above end 3in. below. (ut Out beanl, 6, 15 dge 3N1 7 e P"
with trimmers, 97- ; leutrm <, § midget, 7/6; 4 -, AN ranges, 'RON. L. & Med
aingle, 50 pF., 2/8; 100 pF.,, 7/-: 150 pF., 8/6. AMPLJFIER—RECORD PLAYER CABINETS. \vlth reactinn, 3/6 FEB,R!TE ROD AERXALSM A

foli dielectric 100, ",(m 36 pF., 318, tabinet size I8} x 15} ¢ IIt. Klin., with 89; M. & L.,120. T.R.F. COILS A HF, 7'-} '
SPEAKER FRET E\'[uunled Metal Rilver, 15%in. motor board L x 12)in., £3,3.0, jost 3/ geF CHOEKES 2;6. FERRITE ROD 8 iu. x 3, 8in. dia.,
x 9tin., 2, euch ALUMINIUM CHASSIS. 1R sacp. nmliidel. !
17in. 5 2in., 5; . x 3300, 10'-. S ke I
SoLD ﬁﬁo'f,f‘n e O/ LRI i wand Tattice fivivg JASON F.M. TUNER COIL SET. 26-. H.F.
e VALVES T .‘ - P4 i 59 coil, aetial evil, Oseillater coil, two LF. tr-
X SO, (] uaraotee 6 A 141 11in., 10 6; foriners 1.7 Me s, Detector transformer and
glg ::t? lg/g Fm'n gr’g EiTis T8 5 s i, 16,6, heater choke. Cirenit book nsing four 6AME,
LG ‘8| LBy HARCKY D6 Mers 2/-. J.B. Chassig and Dial, 18 6
; fion TRAN:ISTORS. Awdio, 10,-. R.F. 2.6 Mc's, - .
e HaREEh T frvrea g | [ Bl Mulad 0071, 20 -, ,\\”;;Illv‘li)‘:fr‘),lﬁs;:ﬁgr st oS0
8 6(0867  8/8[ECCSS 12/8MUTE 106 SUPERHET COIL PACK. 276 Winiature — . —

8/6|6VEG 7/8| ECF&0 1076| P61 68:6 size 24in.

. in. x Mine JHMGH Q7 Dust FULL WAVE BRIDGE SELENIUM RECT[FXERS
8/8|GVAUT  8/8|BUFAR2 10/6|POCRA 12/ cored lmls

short, Medium, lLong, m 2,60t 12v. 1} amp., 89 2 e 113; 4a.,178.

8,66 7/6| BCHA42 10/8| PCFS0 1078 Switching.  Ringle hole ﬁ\lmz with :(n:nm CHARGER TRANQFORHERS Tapped input 2007
10/8 7'8|ECL80  8/8{PC'FR2 10/8 tinn diagram and irenit, 465 Ke s 1LF. v. for charging at 2, 6 or 12 v, 11 amp., 15/8 ;
8/8 7/8|KCLR2 12/8| PC LA' 10/8 y p— 2 amp.. IT 61 4 amp., 22 6,

58 10 8| BF39 =16 8 C.(.)LLA.RO. . +-speed Vlj-'ur ~lIu| Iumlah_le VALVE and T.V. TUBE equivalent hooks, 5!-,

7 EFIL 1076 sl et aoilih Ge A ‘8 { | TOGGLE SWITCHES. =.P.2 -.1.F.5 6. D.P.D.T.4"-

6 : .
10/8|12AU7 EF30 5/6 ropa records,  2HR250 v, ALC, Alr) WAVECHANGE SWITCHES.

106
1076
16| 12AX7 10°8] Baquip. HIGH FIDELITY Lightweight Pivk-up Acos
8”6 12BE6 108 H~‘-‘;:," 5C Xtal turnover head, separate Napphire styli g: g_::; %}‘;?xzﬂwls‘;tgﬂ:glrl:dsl:mdle g/d
‘N6 10/9|I2RHT 10/6|5ete.  B/6|NPG or L. und stadurdvecords. - SPECIAL || 5 1 ¢ qay 4 1. 2way 47, G-way long spindie 36
606 7/6|12K7  8/6/EFx0 10 6[UB(41 8§/ OFFER, THE TWO! = £4.12.8, jost 20 || 350" 4 gay, 1 p. 12-way, long spindle .. 38
K6 7/8[12Q7  8/8[EF92 5/6/UCHr g6 | | Cut Ont Buanl, 14 x 12in., 6 -, VALVEHOLDERS. Pay. Int. Oct., 4d. EF50, EA50,

SUITABLE AMPLIFIER-PLAYER CABINET. || gg ‘Bi2A, CRT. 1'3. Eas, sod Amer. 4, 5, 6, 7, snd

6H6 3613574 10/8|EL32  5/8/UFL 8/8 | | 700t ont for above, &

635 88|y, ELS84 UL i 9 pin, J -. MOULDED Mazda and Int. Oct. - Gd.
a1 76|00 !:/: Fﬁl igi: e ze CRYSTAL MIKE INSERT Iy Acos precicion | | B7G, BSA, BSG. BA, 9d., B7G with can,

637 8/6|7" el ol o0 | engintered. Size only 1} x %/1¢in.  Rargain VCR97, 26, B9S with can, 2,6. CERAMIC EF50
6Ka 6/6|EA30  1'6{EZ40  10,8|U22 10/8 Price 6.6, No transfurmer tequired. B7G, B9A. Int. Oct., 1i-. B7G with can, 1.8
6K7 5/6|1KABCR0 8,6 EZ81  11/8'X7YH 10/6 ELACK CRACKLE PAINT, &air drying, 3,- tin

A MERRY CHRISTMAS TO ALL READERS OF PRACTICAL TELEVISION
Please post Christmas orders by Wednesday 17th Dsc mber, 337 W'"TEHORSE Rn WEST CROYDON
.y

RAD I o COM PON ENT SPEC I AI_ I STS Shop closed 25th, 26th, 27th December.

OPEN ALL DAY (Wed. 1 p.m.) Catalogue éd.
Tel. THO 1665. Buses [33 or 63 pass door. 48-hour posta’ szrvics, P.&P. | -, osar £2 post free. {Export Extra.) C.0.D. Service 1/6
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MULLARD

COSSOR
EMITRON
MULLARD.

MAZDA ...
CATHODEON

HIGH STREET

Teiephone :

8l,

12in. £6.10.0
12in. £6.10.0
12in. £6.10.0

12in. now 6 weeks delivery.

TELEVISION TUBES

14in. £7.0.0
14in. £6.10.0
14in. £7.0.0

17in. £8.10.0
I7in. £8.10.0
17in. £8.10.0

All qther types ex-stock.

MONTHLY CLEARANCE REDUCTIONS
14in. £5.10.0
14in. £6.0.0

17in. £7.0.0
17in. £7.0.0

All Tubes plus 12/6 carriage and insurance.

SIX- MONTHS’ GUARANTEE

Terms to the Trade.

RE-VIEW (LONDON) LTD.

. MERTON S.w.19

CHERRYWOOD 3255

VALVES * USERVICE

All Guaranteed New and Boxed

1.4v. midget, 1R5, lgg 91;1‘4 3S4, DAFS1, DF91, DK91, DL92, DK92,

ANY 1 for 27/6.

IATGT 12/66L18 ~ 12'6 OL33  1¢/p EFi2  10/6°CL82 10/
1C5GT 15/8/6Q7GT 9.8 DI EFs), CL83  9/8
1H3GT 11/-|6SNTGT 7/6 | D77 8- YL 8 6|PENi6  6/6
INSGT 11-l6USGT 11 DACIZ 11 Bk 55 L 88 PL3 29/
1R5 8-(6V6G 7. DAF 86| EFd0  8.118l 126
155 7/6/6V6GT  7/8 DEmT e |[Eves  7ePLE2 Bl
1T4 7/3/6X4 7-Dro6  '88/EFSs 116PLE 106
3Q1 8-/6X5GT 6/6 DHI6  76|/EF8Y 9/6/PY80 !
3Q5GT  9/8/TBT 8/~ DH 8-{EF91 /- PY8l 8-
as4 7/6/7C5 8- DKi2 126EF® 58 PYs2 i-
3V4 8.17C8 8- DKoz 8- EL32  56[PY83 6
504G 8- 7HT 8-|DK9% 9.6 EL38  22/- PZ30 18-
5V4G 1191787 9-|DL33 96 EL4l1  9/-SP4l 8
Y3GT 78[7Y4 -/DL3 158 ELi2  10/G/SP6L /6
7iG  9/8[12AH8 - DL9%6_ 86/ELS:  9-U% 128
ABS8  ©/8/12AT7 8- EABCs0 79 EM3i 10-U% 128
AK5  4/6/12AU7  7/¢ EAF42 106 EM8) 10 -U50 76
AL5  6-|12AX - EBY 6- EY51  0/9(U76 8
AM5  5-12BA6 "8 EBC33 7'¢EYss 108U 9
GAM6  6-12YIGT 106 EBC41 96 EZ%0 7/9[UABCS0 96
6AQ5  7/8/12KIGT 7'6 EBF8) 86| EZil  9/6 UAF42 10/6
6AT6  8-{12K8GT 14'- EBF8Y 8- EZ8)  76/UBCil 8/8
GBAE  /8|127GT 76 ECC8I  8-|BZ81_ 96 UBF80 9
6BE6  7/8(12Z3 *'6/ECC82 7.8, FW4500 ~ |UCH12 8-
BJ6 7/-195L6GT 9-ECC83 8- -136/UF4l 8-
6BRT  88[2324G_ 96 ECC84 106/GZ32 11 6UF8Y 10
BW6  7/8/25Z6GT 9/8 ECCS5 9/8 KT33C 86UI4l 86
BW 9/8/35L6GT 9/6 ECF80 10,6_1§T41 6.8/ UILA¢ 9/~
CLG 7/-|3923 9'8 ECF82 11'-/KT63 G 6/LY21 15/
F1 15/-(3524GT 7 6 ECH2l 14 911\1‘\\ 61 6-UY4l 76
FEC 68 BZ5GT 9. |BCHI 96 MH 8-uyss 7
Fl2 S oLcor 58 Bonn BoNB | BovRel T
6F13 s 8 VIR -
6F15 112‘9 8/8 ECl.a0  8/8/NT78 11 BIX_{”éSZl 2’71’6
6J6 5/8|AC'TP 20/- EF37A 86 PCCB4 8- W7 i
6K7G  4/6/Az3l 11/ EF39  6- PCF80 8,6 W7 5/6
6KiGT  6/-/B3% 20/~ EFil 9.6 PCF82 10- Y63 6/-
6KEG  7/8] Postage 6d. per valve extra. e -

Any Parcel Insured Against Damage ln Transit 6d. Extra.

READERS RADIO

24, COLBERG PLACE,

LONDON, N.16 STA. 4587

STAMFORD HILL,

SAME DAY |

|

e

JASON
FM SWITCHED TUNERS

All BBC Programmes at the turn of a switch

| MERCURY KiT. Includes front-end unit already
built and aligned. £9.19.0 Post Free.

Credit Terms: Deposit £1.10.0 and seven monthly
payments of £1.7.0.

Instruction Book 2/3 post free.
Fully detailed price list free.
PREFECT TUMER. A ready-built unit. Less
power supply. £15.12.6. Credit Terms: Deposit
£2.4.6 and seven monthly payments of £2.2.0.
Illustrated leaflet free.

Both these tuners incorporate a good A.F.C.
system which ensures freedom from drift.
NEW AVO
MULTIMINOR
A brand new test instrument at a very attractive
| price. A.C.and D.C. Volts. D.C. Current. Two
ohms ranges. Movement is 100 microamps (10,000
ohms per volt). £9.10.0. Credit Terms: Deposit
£1.8.0 and seven monthly payments of £1.6.0.
lflustrated leafiet available.
WATTS RADIO (Mail Orders), LTD.,
54, Church Street, Weybridge, Surrey.
Telephone : Weybridge 4556.

i PLEASE NOTE : Post orders only to this address.

Included in kit,
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RIVERSIDE LIGHTING
THE fine new lighting equip-

ment at the BBC's Riverside
studios has been admired by all
the LT.A. engineers, especially
the new lightweight 1,000 watt
lighting units by G.E.C., which
weigh only 56ib. each as com-
pared with the more normal
weight of about 84lb. The case
with which these lights can be
manipulated mechanically has
surprised everyone. The amount
of capital invested by the BBC in
TV premises and equipment must
be cnormous. The LT.A. com-
panies now have plenty of
moncy coming in, and both their
producers and engineers look
with envy at the plushy BBC
facilities. Let us hope that this
envy doesnt lead to rashness.
Pounds can be profitably inves-
ted in Personalitiecs as “well as
Premises.

THE DISTORTION DRUG
HESE Hi-Fi demonstrations
of sound radio and records
do bring you down to earth and
make you recalise the shortcom-
ings of your sound radio. Time
marches on and valves get tired,
but so slowly that onec does not
notice the slow deterioration in
quality. In fact, one becomes
drugged to accept quite serious
distortion. The same applies to
TV reproduction, wunless one
makes rcgular use of the trans-
mitted test cards. The BBC clock
is a constant reminder of hori-
zontal or vertical egg-shaped dis-
tortions, but even these tend to
become accepted. When 1 visit
friends® houscs and sce their TV
in operation, I am often shocked
by the obvious distortions which
are quite happily tolerated. Con-
stant fiddling with the” controls
—“meggling,” they call it in
Lancashire—is apt to annoy one’s
family. But they should be
trained to accept at least part of
one evening a month for devot-
ing to a routine check up.
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“THE PIER”

B.C.’s Armchair Theatre has

* not had a very even run of
plays up to now, but surely the
most creaky armchair it has
ever turned out was The Pier.
The producer and writer of this
play tried to put over a story
abouf Teddy boys (and girls)

with a background of a scaside -

resort and its pier. presented
with a new style of production
technique. Breaking almost every

rule of theatrical. film and
television conventions. the con-
tinuity of The Pier jerked

inconsequentially from scene to
scene. scattering close-ups with-
out meaning amidst a farrago
of partially inaudible dialogue. If

Behind the scenes at a TV broadcast.

TELEVISION PICK-UPS AND REFLECTIONS
By Iconos

pretentious nonsense of this kind
qualifies for recognition as
*new art,” then I will be proud
to call myself a Philistine! Still,
A.B.C.-television deserves a pat
on the back for daring to
experiment. Even the best of
experimental rockets sometimes
turns out to be a damp squib.

THOSE
MEN
HAVE an idea that AB.C.-

television intended The

Pier 1o be another offering in

the idiom of the angry young

men. who are the current
symptoms of indigestion in
modern art. 1 suppose that

ANGRY YOUNG

1957 will go down in history as

Note the microphone arrange-

ments, and the orchestra being directed by Eric Robinson who follows the
singer through headphones.
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the year when the Russian
satellite and the angry young
men of the British theatre both
started bleeping. John Osborne
set the ball rolling with his
provocative play. lLook Back in
Anger, which achieved a great
deal of success through the
shock effect of its wild attacks
upon conventions, traditions and
constitutions. Anger being con-
tagious amongst authors, especi-
ally when it pays off well, there
has been something of a spate
of angry young men frantically
looking for targets to aim at in
their plays for theatre. television
and films. Come to think of it.
Gilbert  Harding must  really
have started the ‘“anger” cult,
with Malcolm Muggeridge fol-

)

lowing him up with his own
special style of attack. Both
achieved immediate public

attention when their anger was
assisted by the combined sound-
and-sight impact of television.
Fortunately, tclevision has a
way of dealing with such repeti-
tions of exhibitionism.  The
wiser ones, like Gilbert Harding.
modify or vary their techniques
before the television viewing
public gets too angry. 1 may be
wrong, but | have formed the
opinion that the mass audience
television now commands has
no real liking for irresponsible
intellectuals. The advertisers on
1.T.A. certainly don’t love them!

COMMERCIALS
WEST

IT was a good idea to invite

potential advertisers on the
T.W.W. channel to a preview of
various types of filmed com-
mercial, local and national,
which will be transmitted from
the I.T.A. station at St. Hilary
Down. With a probable viewing
public of three million, the
T.W.W. organisation claims that
the relative prices to be charged
for advertising space are lower
than any other ILT.A. pro-
gramme contractor. But a friend
who was present at the preview.
which was held at a local
cinema. tell me that the ideas
and exccution of many of the
local advertising commercials
was poor and amateurish. not in
the same street” as some of the
nationally advertised products.
Still, the local men will soon
settle down to work, first to
acquire expericnce in the diffi-
cult art of animation draughts-

IN THE
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manship .and then to find the
ideas which catch public atten-
tion. Have you noticed the
growing importance of
* character ” voices in television
advertising? 1 think it was the
husky cockney voice of the
“one for the—er—pot” tea
advertisement which started this
craze.

TECHNAMATION
THE latest gadget for putting
over animated diagrams
clearly. simply and cheaply (it
is claimed) is the Technamation
system, recently imported from
America. This is a mechanical
device in which several layers
of clear plastic material can be
moved separately. Each plastic
sheet  carries a  part of  the
diagram to be animated. The
mechanical movements can be
pre-set.  Apparently Technama-
tion scored a big success on the
Columbia Broadcasting system
when it was used with great
effect to demonstrate the work-
ing of an automobile suspension
system. It sounds to me to be
a wonderful toy, with immense
possibilitiecs in the specialised
ficlds of machinery demonstra-
tions or any kind of repetitive
movement.  Makers of com-
mercials might find this uscful.

MAGNETIC PICTURE RE-

CORDING
ROGRESS continues to be
made in -US.A. with the

recording of television pictures
on magnetic tape. which is now
known as “ Vidco Tape Record-

ing " or V.T.R. V.T.R.
machines have been in regular
operation  on  the Columbia
Broadcasting system since
November, 1956. Valuable

experience has been gained in
their operation, which. to date.
has shown little or no economy
as compared with telerccording
or. as they call it in USA.
Kinescoping. The Ampex video
tape recorders scan the tape with
four heads, and sixteen television

lines are recorded for cach
sweep of a head across the tape.
Since the scanning lines are
interlaced, a total of 32 linecs

per picture field arc alfected
when one head or its associated
amplifiers goes out of adjust-
ment. It has been found almost
essential to reserve the particu-
lar set of heads used for a
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recording until that recording is
reproduced. Otherwise, the wear
on the heads (if used for other
recordings in the meantime) will
change the characteristic of the
pick-up and give bad distortion
when the tape is played off.
[f the V.T.R. recording is sent
elsewhere, the magnetic heads
have to go with it. The tape
has to be very carefully coated
to standards infinitely higher
than those which are quite satis-
factory for sound recording.
Nevertheless.  steady  improve-
ments  are  being made and
already some excellent results
have been obtained by Columbia
i their regular programme
schedules.  The V.T.R. system
is used for the time dclav
of a programme for different
time zones from coast to
coast. and there is no doubt
that it will eventually supersede
the telefilm recording methods,
when used within the same
organisation. For picture record-
ings to be exchanged between
networks. or exported abroad,
telefilm recording is likely to be
used for many years to coine.

SOUND QUALITY
N many occasions I have
mentioned the question of
poor sound quality on televison

plays. the 1I1T.A. companies
being the principal offenders.

Plays or spectaculars from the
television theatres. such as the
Wood Green Empire (A-T.V)
or the Palace, Chelsea (Granada),
often suffer on the sound side
when the local loudspeakers for
the audience in the auditorium
are turned up slightly too high.
on the wverge of oscillation
through feed back. This is a
casc where an acoustic sound
delay  system such as that
developed by B.T.H. would help
matters. both for the trans-
mitted sound quality and for the
intelligibility on the auditorium
loudspeakers.  An' acoustic or
clectronic  delay  system s
adjusted critically so that the
sound on the local loudspeaker
synchronises with the arrival of
the same sound through the air
from the stage. In a very large
theatre this delay might be haltf
a second for some distant loud-
speakers, or cven more for a
Cathedral. The resultant im-
provement in intelligibility is
quite remarkable.
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ELEVISION TUBES

RECTANGULAR
T.V. TUBES

12 MONTHS’ GUARANTEE
17" £7.10.0. 14" £5.10.0

6 months full replacement, 6 months progressive. Made possible by the high quality
of our tubes. Ins. carr. 15/6.

SPECIAL OFFER of 147, 157, 16~ Round T.V. Tubes at £5. 3 months' guarantse, CONVERT YOUR 97, 10", 12° to these larger sizes.
Details on how to Do-it-Yourself in our free catalogue. 12° T.V. TUBES £6. 3 months’ guarantee. 15,8 Carr. & Ins. on all tubes.

177 T.V. CHASSIS £19.19.6

Latest improved circuits. Higher E.H.T. (brilliant picture). Improved sensitivity (forgreater
range). Chassis easily adapted te any cabinet. 17in. rectangular tube on adapted chassis .
All channels. TURRET TUNER 50/~ extra. Valve line-up (5 valves) : 6SN7G. 6V6, EY51,
2 6D25. Others : 6118, EL38, 7 6F1s. Chassis size 11iin. x 14}in. x 1lin. 12 MONTHS’
GUARANTEE on tube, 3 months' guarantee on valves and chassts. Less valves, With 5
valves, £21.19.8. With all valves, £25.19.6. Ins. carr. 25/- (incl. tube), State B.B.C. channel
(and I.T.A. if turret tuner required).

14”7 T.V. CHASSIS, TUBE AND SPEAKER £13.19.6

As above with round type tube. Less valves. 3 months’ guarantee. With 5 valves, £15.19.6.
With all valves, £19.18.6. Ins. carr. 25/- (incl. tube). Turret Tuner, 50/- extra.

MIDGET EverREADY BATRYMAX, /9 SUPER CHASSIS, £4.19.6
“ B type battery. 22} v. No. B155. Ideal for Midget 5-valve superhet chassis including an 8in. Speaker. 4 control
or Personal Radlo, Hearing Aid and P]otou](\phy knobs (Tone, Volume, Tuning). W.C. switch | 4 waveband, with
Flash. Size iin. x 2in. position for Gram. P.U. and for extension speaker A.C./D.C.
lfor 19. gostgg. P.&. P. 506.
6 for 7'-. ost 6d. = EXTENSION SPEAKERS. 299. Com-
12 for 12/-. Post 9d. plete, fitted with 8in. P.M. Speaker. “W.B.”

CONSTRUCTOR T.V. CHASSIS or *“Goodmans,”’ of the highest quality.

: Standard matching to any receiver (2-5
SOUND & VISION STRIP, 25/8. Tested working. Complete | ohms). Flex and switch included. nre
vision strip. LESS valves. LF.s 16-19.5 Mc/s. Drawings FREE | peatable at this price. Money refunded lf
with order. P. & P. 2/6. Size 18Lin. x 4}in. x 4Lin. not completely satisfied. Ins. carr. 3.6.

TIMEBASE, 15/6. Complete with focus unit, etc. Tested | 8in, P.M. SPEAKERS, 8/ Let the lady of the house listen
working. LESS valves. Size : 9iin. x 6in. x Tin. Drawings | to that T.V. or radio prog?amme Complyer,e with O.P. trans.
free with order. P. & P. 10/-. P. & P.28.
POWER PACK. 29/6. R F E.H.T. 7-9 kV. Amplifier stage— | p v, SPEAKERS. 12/9, EI Good) High 1it
6V6 with O.P. transformer 3 chms matching. Smoothed HT. | o 5 chms. AiD ac or Goodmans. High quality.
350 v 52250 MA. 6.8 v, at,Samp 52 v. 8t 3 amp.. 6.3 V. at 4 amp 2-5 oh.ms. Complete with O.P. trans.. 14 -. P. & P. 2/9.
and 4 v. centre-tapped. Size 14iin.x 8in.x 7in. Tested wor kmg 12in. T.V, CIIASSIS & SPEAKIIR. 58'8. These chassis can be
Drawings FREE with order. Ins carr. 5/6. ?gapted to b;lkre léin o lsi}rzx Fgr m{‘l ’Il‘ubes Comp{;t&e chassis by
. mous manufacturer .F. E.H.T. unit included. also 8in.
1{"0,‘1\1";";(}::;d131/9' Sﬁrﬁglelgg;l P.M. Speaker. Chassis is in 3 separate units (power, s/vision and
F Q at, | O pension on radio, | timebase Inter-connected). These chassis can easily be fitted
e‘é‘émi,s S,; ) xtensionomn b ilnztoaeédsltipgg (ignlsgosl‘eﬁa?,aine%s. lLess valves and tube.  Channels
. -2, 8-5, LF.s 16-19.5 Mc/s. o
CANDELABRUNM, 199, 3-light | Ins. carr. 10/6. b DTy GRIRn(iat (0 e, el
lounge fitting, with flex, and lamp-
gljoldeyl;szaqnd 3 shades of plastic.

ELECTRIC CONVECTOR HEATER, 99/6.
Cleaner, cheaper, safer than paraffin. A.C./
D.C. Switched for 1 or 2 k/W. Illuminated
grille. Ins. carr.. 10/6.

ELECTRIC FIRES. 17/6, Hammered finish.
A.C./D.C. 200-250 volt 1 K/watt. Post 3/6.

PORTABLE ELE(TRIC FIRES, 29/6.

Pencil element. 1 k/W. beautiful finish.

Reﬂector type. carrying handie. A.C./
D.C. 200-250 volt. Post 3/6.

SELF-FEED SOLDERING TOOL. 19/6.
6-12 volt, 110-125 volt. Made for the
American market, Car battery or mains.
Export quality. Complete in light carry-
ing case. Reel of solder and spare parts.
P& A few of the ahove In
6-12 volt, 200-240 volt. 35.6

MAINS TRANSFORMERS

V. RIALS, 25/8. For _all
17.A.  and F.M. ctannels. For
outdoox or loft. 3-element. Post
2.6

¢ \R AERIALS, 69. Whip an-
tennae, 50in. lonk. cn]lamm" to
11in., one-hole fixing. Post 1.-
MIDGET RADIO, 996, 5-
valv:—CCH35. EF39, EBC33,
CL33, 35Z4, or metal rec., 3
control knobs. Switched tor
gram. In attractive brown
plastic cabinet. 15in. x 7!in. x
9in. Ins. carr. 4/6.

POPULAR RADIO OR
R/IGRAM CIHASSIS, 398,

350-0-350 v. 80 m'a., 4 v.-4 v. heaters. 200-230 v. Prim. .. 3/9
3 w band and gram Superhet. 5-valve. mg %Y/ % rmn/a ' éZv _';4 vﬁ%“ 2?0'250 A0 Pr!m %ﬁ%

International. ~Octal. Ideal table | (i o through. half shrouded.) All above 2/3 post

® gram, but still giving high quality -
output.  4-knob control. 8in. P.M. 425-0-425v.at 250 m a. 5v.6a.-6.3. 12a-63 6a. 2002:050re.ene]d. e

Speaker, 7/9 extra. Set of knobs 2. prlmary P. & P.2/6
Chassis size : 12in. x6in. x9in. Less | CYLDON 5-CHANNEL TUNER, 9 9. Ideal to convert to I.T. V.-
valves. Ins. carr. 4/8. B.B.C. converter. Post 1/3.

Liverpool St.—Manor Park—10 minutes. Terms available (over £4).
SEND FOR OUR FREE 1958 CATALOGUE.
OPEN SATURDAY
DUKE & CO. {Dept. 2), 621/3 Romford Rd., Manor Park, E.12. Te/: iF 6201-3.  ALL DAY.
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S|GNAL GENERATOR

{C.8 ¢ 5
2.75 I\‘[(‘/<-8 5 Mc =
16 Ma)s-56

‘2 5'\{(/%
8 Mels-2  Mels.
Mc's. 24 Moe's-81 Me's. )
case 10in. x 81in. - o
Size of scale, 64tn. x 3lin., 2
valves and rectifier, A

matns  230-250 v, Internal
modulation of 400 c.p.s. to a
depth of 30 per cent.. modu-
Inted or unmodulated R.F,
output continunusly variable
190 milli-volts. C.W. and
mod. switeh, variable A.F. output and moving coil output meter.
Grev hamme finished case and white panel. Accuracy plus or
minus 24 % £4.13.6 or 34- deposit and 3 mouthly payinents 25.-
CeXLTa,

SIGNAL & PATTERN
GENERATOR

Coverage 7 M'cs-210 Mic's
in five bands. all on funda-
mentals. slow-motion tun-
ing, audio output, 8 vertical
and horirontal bars, logzing
sgale. In grey hammer
finished case with carrving
handle. Acouracy

A.C. mains 200-250 v.

(‘l)\l\ll‘l-( l \L TELEVISION CONVERTER SUITABLE
AN (Except Philips

ES OF J1.T.A
TITTE LI CHANNE
LTE I{A’I 10NS TO'S
Complete with built-in power supply.
230-270 v. A.C. mains. Crackie finish
5iin long. 3in. wide, 44in. high,
rngorporabjng gain control and band
vitch. Ilus, with cover removed.

£3 . 19 . 6 Plus P. & P. 256,

3 clement folded dipole L.T.A. loft AERIAL, 15/-,
Co-ax cable, 84, yard,
H.P. TERMS AVAILABLL

AC/DC
MULTI-METER KIT

Comprising 2in. moving coil

scale calibrated in ACDC ";?,ﬁ%;
ohms and milli-amps. Voltage range
AC/DC 0-10, 0-100 and 0-500, Ml]ﬂ -4amps
0-10. 0-100.  Ohms 0-1,000 and 0-10,000.
Front panel. range switch, wire.
wound pot (for ohms zero setting)
two toggle switches, resistors and
metal rectifier. in grgy hamnier-

finish case.
19/6 o o'
Point to point wiring diagram 1/-, free}withkit.

Or&2 c'..cp.nsit and 4 mth]y. pymts
of 2V 6, P. & P. 56

P.&D. 2

TRANSISTORS

JUNCTION TYPE P-N-P

(British Manufacture)

Rl D-SPOT 800 kc's Audlo Frequeney.................. 10/-
BLUE-SPOT 1.6 Mc's Mixer and Frequency Changer 15/-
WHITE-SPO l‘25Mc<; R.F. and LF. Amp. 20/-

All Transistors are Tested and Guarantced.
N.IB. The Red Spot is similar {0 Mullard OC71.

The New
“TRANSISTOR-—-8"

£11/10/-.

Thig Portable 8 Transistor Superhet is tunable for both
Medium and Long Waves and is comparable in performance
to any equivalent Commercial Transistor Set

Simplified construction enahles this set to be built easily
and guickly into an attructive lichtwelght cabinet supplied.

Push-Pull Portable Superhet
Can he bnilt for

TEN STAR FEATURES Wo can supply alt

* 8 Specially Selected Transistors these items includ-
% 250 MHliwatts Output Push-Pull ing Cabmet tor
* Medium and Long Waves
% Internal Ferrite Rod Aerial All parts 'sold
* 7 x4 Elliptical High Reslqtdnce Sp'\a' er separately.
% Drilled Pl'\stlctCh;lassxs 8% )é —
ing a ae ©; -
h f;‘vnt;to Loy G n ” a gend for t_lrcult i
% Economical. Powered by 7} v. batter lagram
% Highly sensitive ¥ |sembly d-dt& 1'105-
% Attractive lishtweight contcmporary ftrations and fin-
45e structions, and
N.B. Pair of Matehed OC72's or equiv. | full shopping list.
Supplied at additional cost of 40-, /6.

Call and hear demongtration model.

“EAVESDROPPER"”

TII LY. TRANSISTOR! POCKET RADIO
{No Aerial or Barth reguired)

Varlable Tuning. Total cost.
Transformers, Coils, Conden
and plastic cace,
All {tems sold separately
With single phone. 82/,
Hearing Ald 92/6.

; specified including Transistors,
s and Battery ete. with ctrcuit

77/6 POST FREE
With Acos Mike, 90/-. With Min.

MINI-TWO

TWO-TRANSISTOR MINIATURE POCKET RADIO
The smallest Transistor set offered on the market. Variable
Tuning, Drilled Chassis, Piastic Case slze 3in. x 2in. X in., Minia-
ture Hearing Aid, 2 Transistors and all components meludmg
1) volt Batiery, Circaits and lull practical tayout diagrams.

Total Cost Complete

4 VALVE ALL-DRY SUPERHET
PORTABLE KIT

incorporating Ferriterodaerial
Medium and long waves. In grev
leatherette. Size 9in. x 7in.x 6in.
Valve line-up : 1T4. JR5. 185,
3V4., Complete kit of barts (fess
batteries).

£5.19.

COMPLETELY BUILT PORTABLE AMPLIFIER
approx. size 6{in. x 2}n. incorporating 2 valves, cont.u,ct—cooled
metal rectifier, bass and treble lift controls39/

and double wound mams t,ramformer 230-250 P& P 3/6
5in. "M, SPEAKER & YANSFORMER, if purchased
with the above. 18/6. Plus P & l" 1/8.

COLLARO 4-SPEED AUTOMATIC CHANGER

Plus Post &
Packing 3.8

Model 456 (suitable for use with above amplifier). A.C. mains.
200-250 v., turnover crystal head. Plus
Brand new, fully guaranteed. 0 0 P & P. 5/-.

01 £3 deposit plus P. & I’. 5~- and 8 mthly. payments of £1.4.0.

RADIO & T.V. COMPONENTS (Acton) LTD.

23, HIGH STREET, ACTON, LONDON, W3
GOODS NOT DESPATCHED OUTSIDE U.K.

TOR SIGNAL
TRACER
Complete Kit with 2 Tean-
sistors, Components,
rhones, with Circuit and

plastic case, 42 6,

TRANS

“ MOMELIGHT
2-TRANSISTOR
PERSONAL  PORTABLE

. Vartable Tuning
Wecansupply allcomponents
including 2 Transistors
Diode. Resistors, Condensers
and Miniature Hearing Aid
and Plastic Case size 4} x 2}
TIRANSISTORR SOUARE X liin. and 1} v. Battery.

WAVE GEVERATOR 2/6
Complete Kit with 2 Tran-
sistory, Componcnts  Cir-

5.
All items sold separately.

cuit and plastic case, 25/-,
AL A P R 6 v. VIBRATOR PACKS

Output 120 v. 40 mA.. 12/6.
Brand new.
QUARTZ
CRYSTALS R.F2i. 10- RF.2. 12/8.
R.F.26 25/-, Brand new with

5/- eaeh
Send for Lists. valves. carr. 2/6.

| SENT 8. STAMPS FOIRR NIV 1958 28-PAGE CATALGGUE
OPEN MONDAY to SAT. 9-6. THURS. 1 o'clock.

HENRY’S RADIOLTD.

5 HARROW ROAD, EDGWARE, ROAD, LONDON, W.2
TEL.:. PADDINGTON 1608-?
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The Edltor does not necessarily agree with
the opinions expressed by his correspon-
dents. All letters must be accompanied by
the mame and address of the

SIMPLIFIED SERVICING

SIR,—Articles on testing without elaborate test

gear are always interesting, and there is one
part of a modern receiver which 1 think gives
rise to more troubles than any other. 1 refer
to the sync. separator so far as it is tied up with
the frame timebase. We often hear of bad inter-
lacing. or failurc to interlace. but how many
amateurs can tell whether the set is interlacing
or not? My picture looks as good as most others.
yet a friend who comes to see me from time to
time always tells me the set is not interlacing.
When I ask him how he

(uot necessarily for publication).

radio at a well-known institute, was a signals
officer in the R.A.F. at a fairly high rank during
the war, and consider I am fairly well up in most
techniques in modern radio and television. Yet.
when 1 wrote to a well-known firm recently for a
service manual for my own set, not one I was
servicing for someone else and for which I might
have been accused of doing a service man out
of a job, I was told that I couldn’t have it—in
spitc of having listed my qualifications. 1 agree
with the amateur who suggested that manufac-
turers treat those who ask tor a service manual
as though they were

can tell. all he can say is
“You get to know. [
can just see that it isn't.”
and he can’t tell me how
1 can tell. What is the
secret, and if it is pos-
sible to tell others. how
can one really check it

and make improvements apparatus.

SPECIAL NOTE

Will readers please note that we are unable sile.
to supply Service Sheets or Circuits of ex- about a set, anyway?
government apparatus, E
! makes of commercial receivers.
: that we are also unable to publish letters from
readers seeking a source of supply of such

asking for a working
drawing of a guided mis-
What is so sccret

or of propnetary

The circuit can be traccd
“We regret

out by anyone with the
slightest knowledge and
one’s own circdit pre-
pared, but why have to

poe,

without a ‘scope or
something equally unintelligible to the amateur?
Perhaps one of your more experienced readers
will lend a helping hand to those of us, and I am
sure there are literally hundreds. who are lost in
this particular wilderness—J. Y. Timanns (Ken-
sington).

SOME USEFUL AERIAL DEVICES
blR ’Vlay [, with all due respect, submit a
correction to the article by J. Brown—"" Some
Useful Aerial Devices ”—in your August issue.
The Star Delta Theorem used to find the value of
resistor for equally dividing the output of a TV acrial
between any number of receivers is as follows :
=7
R =7Za—— p
where Za is the impedance of feedcr,
n is the number of outlets.
For 75£2 and 3 outlets :

=175 ><~2 = 3712 approximately.

4
For 750 and 2 outlets :
75 o
R = 3 = 250

The cireuit would be then as shown.
It is seen quite simply that the impedance presented
to us at A, B or Cis 750,

0. )
s 20 2”5"»’

These notes should also apply to the splitter/com-
biner unit in Fig. 3 of the same article—D. C.
EMMERsON (Northampton).

DABBLERS
SlR.—Thc recent remarks on ‘“ dabblers ” were
most interesting, especially as 1 am what
might be classed as onc. I am a lecturer on

go to all this trouble
when you have spent £60 to £80 on the set? |
would venture to suggest that in many cases
manufacturers arc ashamed of some of the
arrangements. not jealous that someone will steal
their ideas. 1 remember, before the war, one
judged the quality of a radio set by the size
of the service department it had. The bigger
the service section. the worse the sets. I think
I am correct in saying that one of the big firms
had no service section at all—the number of
faults was so small that local men could put them
right and thcy did not have to go back 'to the
makers. Let us hope that the correspondence
and remarks which have been made under this
heading will give the manufacturers food for
thought and maybe these manuals will be more
frcely available. even if a slight charge is made
for printing, ctc.—G. P. Ranton (Manchester).

SlR.-I-'am 100 per cent. in agreement with
the letter from R. Purdey, of Brighton, in
your November issuc.

When, as an clectrical engineer in a position
of responsibility. T have installed complex equip-
ment. a wiring diagram, etc., has bcen asked for
and readily obtained.

Indeed. why not for TV sets. as this writer
remarks? . £100 spent surely merits full informa-
tion, if only for the usc of the serviceman calted
in.

I submit that if you must buy, before you buy
demand a service sheet. If not given, don’t buy
and try elsewhere.

I recall a * superior ” serviceman attending to
my own vacuum cleaner, and impressively grind-
ing out on a megger to prove the said vacuum
cleaner was finished. He gleefully anticipated
commission on the sale of a new one.

He didn’t notice. as I did, a little blue spark
busily buzzing brightly to frame. He left sadly as

i)
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I refused to buy a new one. The old vacuum
cleancr is still singing soothingly.—E, B. DouGiiry
(Bearsden).

SIR,— 1. too. would like 1o add a note or {wo
on “dabblers.”

~ Being a dabbler mysclf. T have done quite a
few jobs on TV sets which have been returned
from incompetent radio dealers with small shops
and radio service departments. Many of thesc
so-called dealers seem quite unable to diagnose
tube faults as such, and when a customer calls
him in he blithely tclls the customer his tube
is done, while all the time all that is required is
a new H.T. valve. 1 do think that the radio
dealer should try to be fair in his dealings with
a very gullible public, and, to further my argu-
ment, I enclose a copy of a letter from an old
man of 82 years of age who had similar dealings
with a “service engincer ~ on “the make.” This
same old man is a cripple with only a pension.
I did the job free of charge.

MULTUM IN PARVO

I'he other day, with much regret, they took my
television set.

Not for lack of payment—no!
But just the darned thing wouldnt go.

Some weeks ago it lost its sound, “a new valve
needed ” the expert found.

As he twiddled knobs and scanned the view he
said, “Is this the best the set will do?

“ Your screen should be just twice as bright. a
new tube’s wanted here. all right.

“T fix the lot for 20 quid and make it just
like new. no kid.”

With gleaming cyes he grabbed the set; a voice
within me said not yet.

This man thinks you arc a boob, I'm sure it
doesn’t necd a tube.

I said “1I think I'll let it stay and send for you
another day.”

And so, fearing that the set would burst, another
expert called, to do his worst.

Then to my extreme delight, he found another
valve won't light. o

And upon replacement was found. to wit, it
worked like new, yes. every bit.

The valve cost six and twenty bob, T guess that
expert knew lus job.

The moral of this I hope you'il take.
Be sure your man’s not on the muke.

R. E. WoobnaiL (FHove).

USING A CONVERTER

SIR.-—I would like to pass on a little hint which
I think may not be familiar to many
viewers. It concerns the addition of a converter
which gives rise to patterning on the set, not on
those of neighbours. In trying to overconte this
trouble 1 was told of an arrangement which in
my case and those of scveral of my {riends
really worked. Round an ordinary lead pencil
wind 10 tums of the coaxial normally used. A
piece of Sellotape will keep the turns together
and then the ends are cut to reach from the
normal aerial terminal to the set. The position
of thc converter should be such that there are
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Yin. or 2in. left between the coil and the con-
verter and set.  In other words. the connection
between the converter and the set consists of a
short length of coaxial. 10 turns, and then another
short picce. This acts as a sort of wavetrap and,
as already mentioned. works very effectively —
G. H. Ransomt (Woolwich),

PECULIAR FAULTS

SIR,— -With reference to recent notes on peculiar

faults, T thought vou would be interested to
see the attached newspaper cutting relating to the
new  transmissions in Scotland. 1 think it is
extremely  cute. No doubt some of your
“expert” readers would be able to explain it!
—G. Forsyut (Edinburgh).

[The cutting related that during the experimen-
tal tests on the new Baud 11 station dealers
erected aerials for viewers in a vertical position
instead of horizontal, with the result that the
pictures which were reccived were lying on their
side. When the compluints started coming in, the
acrials were turned to suit horizontal polarisation,
and the pictures were then the right way up!—ED.]

PROJECTION SCREEN

S[R,—»I have a small cinema screen which has

a beaded surface apparently painted on.
This works very well and | would like to paint
a4 similar screen for myv projection receiver. [
have been unable to find any firm who can supply
a suitable paint and wondered il any reader could
help me in this direction.—-G. M. WORTHINGTON
(Burslem).

SCANNING AND SYNCHRONISATION
(Continued from page 214)

required for the output valve will be within the
maximum ratings for the type of valve found in
70 deg. practice, c.g.. N329, PL82, ete, and the
additional scanning current can be obtained with
the type of circuit described in part 3 of this
series, merely by increasing the H.T. potential to
the output stage.

With the low-voltage line obtained with direct
halt-wave rectification of the supply mains this
cannot casily be done and a usetul way of pro-
viding an overall increase in anode-cathode
potential for the output valve is shown in Fig. S.
The cathode bias required for this valve is
normally of about 12 to 16 volts. If this could
be apphed separately as negative grid bias then
an cffective increase in H.T. potential would be
realised. This is obtained in Fig. § by rectifying
the sawtooth potential across the transformer
secondary and applyving this as negative bias to
the grid. As cxtremely little grid current flows
a point-contact germanium diode can be used. A
large capacitor C is necessary to smooth the bias
supply, which if insufficiently smoothed will cause
a pronounced modulation of the sawtooth wave-
form.

(To be continued)
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Industry & Commerce offer their best posts to those with the
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necessary qualifications—such posts that will bring personal satisfaction, happiness,
good money and security. As part of 2 modern industrial organisation, we have skilled
knowledge of what is required in industry to-day and the best means of training per-
sonnel for its present day and future requirements. We specialise also in teaching for
hobbies, new interests or part-time occupations in any of the subjects listed below.
Make your own choice and write to us to-day for further information. There is no
obligation of any kind.

PERSONAL & INDIVIDUAL TRAINING IN—

Accountancy
Advertising
Aeronautical Eng,
A.R.B, Licences
Art (Fashion, llus-
trating,Humorous)
Automobile Eng.
Banking
Book-keeping
Building
Business
Management
Carpentry
Chemistry
City & Guilds
Exams
Civil Service
Cammercial
Subjects
Commercial
Art & Drawing

Customs Officer

Languages
Ma

Draugh h
Economics
Electrical Eng.
Elecerical
Installations
Electronics
Efectronic
Draughtsmanship
Eng. Drawing
Export
Heating &
Ventilation Eng.
High Speed
Oil Engines
Industrial Admin,
Jig & Tool Design
Journatism

Maintenance Eng.

Mathematics
M.C.A. Licences
Mechanical Eng.
Mecallurgy
Motor Eng.
Painting &

Decorating
Phetography
P.M.G. Certs,
Police
Production Eng.
Praduction

Planning

Radar

Radio Amateurs

{(C&G) Licence
Radio & Tele-

vision Servicing

Refrigeration
Sales Management
Sanitary
Engineering
Salesmanship
Secretaryship
Shorthand & Typing
Short Story Weiting
Short Wave Radio
Sound Recording
& Reproduction
Telecommuni-
cations
Television
Time & Motion
Study
Tracing
Welding
Workshop Practice
Works M'gement
and many others

Also courses for GENERAL CERTIFICATE OF EDUCATION, AM.ILH.&V.E,,
A.M.S.E, AM.Brit..R.E., A.M.Il.Mech.E., A M.ILED, AM.ILM.L, A.F.RAeS,
AMLPE, AMLLA, ACC.A, AC.LS, AC.CS, A.CW.A, City & Guilds
‘Emaminations, R.T.E.B. Serv. Cert., R.S.A, Certificates, otc.

éourses with
PRACTICAL EQUIPMENT

in RADIO * TELEVISION : MECHANICS [W 'é

CHEMISTRY - ELECTRICITY et
DRAUGHTSMANSHIP - PHOTOGRAPHY ctc., etc.

COURSES FROM 15/- PER MONTH FR_ y,

POST THIS TODAY
i E.M.L INSTITUTES. Dopt. 138K, Londan, W.4
NAME. i MGE ®
I {if under 21)
| Aocoress - —
| ~3J
|
| .
|

The E.M.1, Factor.es at Mayes, England.
The only Home Study College
operated by a world-wide

manufacturing organisation

i |

§u5iect(s) with/vﬁt‘ﬁ?ﬁ( e&hipmcr;;

INSTITUTES

PLEASE
~lart of His Maoteris Voice! Mavconcphone; etc. etc.

OEC.57
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ALL with 12 months’ guarantce (B.V.A. valves, 3 mont
For all I.T.A. stations and all sets except Philips
(sce next colunu).

Pattern rcjector fitted. Al fully wired, aligned
and ready for use.  All with power pack, kuobs,

acrial switching, metal rectifier and 2 valves ECCS84.
| Direct switching from
tuning on front.

B.B.C. to LT.A.
State B.B.C.

£4.7.6

B Fine
No drifi.

With mctal cabinet
as illustrated. Stove
enamel grey hammer

finish.

Or Walnut cabinet

£4.17.6. Lizard Rexine, £4.12.6

Or chassis, i.e., less cabinet, £3.17. 6 (p & p. 2/6).

Vuriuble attenu: ator, 7/6 (p. & p.1/-)

Aerial Splitter, 8/- (p & p. 1/

Band 111 Aerials, mast mounting : Cayr. Paid
3-clement, 27/- ; 5-clement, 35/- : &-element, 55/-.

Our aerials arc suitable for loft motunting.

Low-loss Co-axial, 8d. vard.

External Crossover unit. 76 (post 1/6).

Belling Lee 6-clement Loft Band 1 aerial, 30 -,

POST ORDBERS TO CAMBERLEY PLEASE.

BAND 3 T.V. CONVERTERS BY RETURN OF POST

hs’ guarantee). Al 3/- cach, extra postage. All2/- C.O.D.

HIGHLY SUCCESSIFUL 13-
CHANNEL CONVERTER
Designed and made by a
world-famous organisation
regardless of expense. Tun-
able over the whole of
Band I and Band 111 to give £5-5-0
onc Band I and two Band I11

stations at the turn of the switch. Acts as Two-valve Pre-
amplifier on Band I. Valves PCC84 and PCF.80. No
drift. In Moulded Bakelite Cabinet, 83in, x 44in, x 6in. |
high. With full operating mstrucuons Built-in Power
l];ackcadded by us. Separate gain controls for I.T.A. and

.B.C.

CONVERTER available for Philips’ receivers, ro above
specification complete with built-in power pack, at £5.5.0.

AUTOMATIC RECORD
CHANGERS arc in short

supply. Collaro  RC456

Studio  turnover  crystal

pick-up. 4-speed mixer.

A.C. mains 200-250 v., sce

illus. ALSO Collaro single

player AC3/554, 3-speed,

turnover  crystal  pick-up

with T’ head, £6/16/6 AN

(3/6 p. & p.. £8/16/6 (5/- p. & p.).

GLADSTONE RADIO

3, CHURCH RD., REDFIELD, BRISTOL and 82B, HIGH ST., CAMBERLEY, SURREY

> 1957 EBITION
TV FAULT FINDING

New, enlarged and completely revised
edition, covering both BBC and ITA.
} Data Publication.
P

Postage 6d.
> RAPID TV REPAIR. By G. W.
Heath. 23/-. Postage 1/-.

TELEVISION RECEIVING EQUIP-
MENT. By W. T. Cocking. 30/-.
Postage 1/6.

TELEVISION EXPLAINED. By
W. E. Miller and revised by E. AL W.
Spreadbury. 12/6. Postage 1/-.

F.M. RADIO SERVICING HAND-
BOOK By G.{. King. 25/-. Postage

CUITS. By N. H. Crowhurst 23/-.
Postage |/

THE OSCILLOSCOPE AT WORK.
By A. Haas and R. W. Hallows. 15/-.
Fostage 9d.

RADIO VALVE DATA. Compiled

|2
§ " §/-. Postage 9d.
Erne MODERN BOOK CO.

p
;UNDERSTANDING HI-FI CIR-

BRITAIN'S LARGEST STOCKISTS
of British and American Technical Books
{9-23 PRAED STREET
LONDON, W.2
Complete catalogue 6d.

Phone : Paddington 4185.

Open 6 days 9-6 p.m.

[OPPORTUNITIES IN

14 j;;?/»’ﬂ?
42 Me/\e\!
‘Television offers unlimited
scope to the technically
qualified. Details of the
easiest way to study for
A.M.Brit.I.LR.E,, R.T.E.B.
Cert.,, City and Guilds,
Television, Television
Servicing, Sound Film
Projection, Radio
Diploma Courses, ectc.,
are given in our 148-page
Handbook ** ENGINEER-
ING OPPORTUNITIES”
which also explains the
benefits of our Appoint-
ments Dept.

We Guarantee
“NO PAS3—NO FEE”
If you are earning less than
£18 a week you must read

. this enlighteniny book.
Send for yvour copy NOW—FREE and
without obligation.

WRITE TO-DAY!

British Institute of Engineering Technolozy
237, College House,
29-31, Wright’s Lane.

Kensington, W.8.

IIIPIPIFIRI 398999999

COVENTRY
RADIO

Component Specialists
since 1925

e@e@a‘@@@@@c@@;é@@@@@e@@@@éwe¢®®Q®®®®®®®®®®®®

We have now trebled the
size of our premises in
order to supply a
range of Components, Amp-

lifiers and Hi-Fi Equipment

larger

Send your enquiries to:
189-191 Dunstable Road,
Luton, Beds.

New Telephone No.:
LUTON 7388-9

QIVVIVDIVLDIDVIVPVDVID IV DD DIDDODIIIIDDIOVIVD

PIPIIPIVFPIVIGTHIIPIIP
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Whilst we are always pleased 1o assist readers with
their technical difficulties, we regret that we are unable
to supply diagrams or provide instructions for modifving
surplus equipment. We cannot supply alternative details
Jor construciional articles which appear in these pages.
WE CANNOT UNDERTAKE TO ANSWER QUERIES
OVER THE TELFEPHONE. The coupon from p. 245
must be attached to all Queries, and if a postal
reply is required a stamped and addressed envelope
must be enclosed.

FERRANTI! 17K3

For about 12 months, the operation of width
control, on marrowing of the picture, produces a
“ wickerwork > pattern at the top of the tube face.
Further operation of this control produces
multiple images; by returning the width control
to almost fully clochwise a good picture can be
obtained, except that the picture seems to * blow ”
slightiy and clips detail at the sides. Height and
frame hold work correctly.

Operating the line hold away from fully anti-
clockwise results in a complete break up of the
picture, and one position of the line hoid pro-
duces loss of line scan, i.c., a ragged vertical line
only. Could this be a faulty potentiometer.—
D. T. White (Ely).

We would advise you to change the 1MQ
horizontal hold control. and also to check the
parallel 100K and 150K which arc wired in series
with it.

R.G.D. 1755T

This set has been in vse for about 12 montbs.
Th~ set had not been in use for a week due to
holidays. On returning back home 1 tricd the
set and it appeared to be O.K. The following
duy the set appeared to have developed a fault,
i.e., the raster was O.K. and slight hum from the
speaker, but no sound or picture. 1 suspected
the F.C. stage as the most likely suspect. A
friend fitted a umew PCC84; the set then secmed
to function. The line linearity and width controls
woeee also adjusted.  The trouble appears from
here on.  The aerial is a dipole. The picture
now appears slightly blurred. The focus control
used to make the picture sharp but it is not as
good now. The white content of the picture at
times appears as a glare, turning down the bril-
liance makes the black content lifcless and devoid
of detail.

I find that by advancing the brilliance slightly
the picture is flat, just as though the interference
limiter had been adjusted. The interfercnce
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limiter is turned out as far as possible so as not
to limit the maximum whites.—K. Holding
(Liverpool).

We are rather inclined to suspect the PL81 line
output valve of failing, but the symptoms
described could be misleading. The V12 ECLRO
sig. cathode follower/A.P.C. output valve could he
at fault or the 39K1 (MR2) A.P.C. rectifier could
be defective. If the contrast cannot be controlled
properly this would appear to be extremely likely.

PHILIPS MODEL 1115U

Linc hold is very unstable, the slightest drop
in volts on the mains causes the picture to slip
from the right. This takes place every day, and
has been so ever since | bought the set. The
engineer put all the blame on the mains, but [
could not help thinking that it was a case of
50-50. Last week the supply company fitted an
extra  transformer on to the supply; this has
made a big difference to the supply; we now
only get about 5V. drop on peak load, but the
line hold still slips.

The ECL80 line oscillator has been changed
with other ECL80s in the sct, but makes no
difference. This change over took place in the
first week when the valves were new. The set is
now three ycars old and has given no other
trouble. The frame only slips when there is a
big drop on the mains, by that time the picture
is not worth looking at. 1 have service sheet
for this model.—J. Blake (Bridgwater).

We would advise you to change the 220K
(ted. red. yellow.) load resistor of the 2nd line
sync clipper. Rcduce the value to 1S0KQ if
necessary.

FERGUSON 306T

The set is six months old. In that time I have
had to replace E.ILT. rectifier (EY86) four times.
Can you please tell me where to look for the
trouble? T have a “ Avominor” test instrument
and service sheet.—J. Ford (Willenhall).

The EY86 hcater connections should be
examined to ensurc that the 4.7Q resistor. which
should be wired in serics wth the heater. is
actually included in the circuit. If no resistor is
found vour dealer should be consulted. If the
resistor is in the circuit it may be necessary to
increase its value to prevent overrunning the EY86
heater.

P.T. BAND III CONVERTER

I wonder if you will be good enough to kindly
advise me on the following:

L. Can it be comnccted to my set, Philips
1100U, by simply plugging the output into the
aerial input?

2. My channels are: Band I Channel 5 and
Band HE Channel 16. Will the coils as shown
be 0.K.?

3. Is there sufficient H.T. and L.T. available
to cnergise it from my sct? Can the converter
heaters he linked into the set chain?  Where
will I take my 200V. H.T. from?

4. This set, as you know, is fed with a
balanced twin feeder. Can twin feeder and its
sockets be used in place of the coax and its
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fittings on the converter?—G. G. D. Evans
(Swansea).
1. Although your recciver uses a  balanced

acrial input circuit, provided the signal due to the
local Band 1 station is not unduly high in your
area. a short length of coaxial feeder can be
used successtully to conncet the converter to the
receiver in the usual manner. If the Band 1
signal is high, however. trouble will be experi-
enced with Band [ breakthrough.

2. L7 should be wound with e¢ight turns of wire
of the kind indicated. 1.6 may also require
alteration by incrcasing the turns spacing or
winding with four turns ol wire, instcad of 4%
turns.

3. A separate powcer pack should be used in
yvour case.

4. Yes. Sce 1 above.

PYIE LV51 5

The picture keeps twmbling around and only
halis for short periods, even with the contro!
(frame hold) at its maximum. 1 also note that
the position is worsened when an clectric fire
is switched on.—W. M. Thompson (Radicit).

We would advise you to replace the 470K
resistor (yellow. violet. vellow) which is wired in
series with the centre tag of the frame held
control.

FERRANTI MODEIL T1325

My problem is that, on switching on in the
evening, the picture is perfect but the briltiance
control is almost fully retarded. After about
two hours’ viewing the brilliance has increased
to such & degree that 1 cannot reduce it on the
cortrol any further and, although the picture itself
is perfect, flyback lines are clearly visibie and, of
course, it is most uncomiortable to watch. If
the set is switched oftf for about three or four
hours it then becomes normal for a time but
gradually the brilliance increases again,

Can you advise me what to look for? 1
suspect a resistor is working aboyve load and
gradually altering in value. 1 have no service
shect for this set.—H. 1. Toms (Banbury).

Since the picture quality remains good. the
increasing brilliance must be due to a rise in
potential applicd to the grid of the C.R'T. This
could well be due to leakage through the .1uF
capacitor connected from pin 5 ol the C.RT. to
the H.T. line. This cznacitor should be changed
and the associated 470k resistor (vellow, violet,
yellow) checked.

BUSH DAC9S0A

My Bush has devcloped o hum which is getting
unbearable when trying fo listen to a4 progranume.
Dircetly 1 switch on, the set bums and keeps on
all the time it is switched on. ! have looked to
sec if any comiections {0 earth buve cone
vnsoldered but there does net seem te be any-
thing wrong. I am enly a novice so perhaps
with  vou: valuabhle knowledge »you could
eniighten e where else to look Yor the frouble.
The sei is four years old—A. Pring (Kew).

I{ the hum is present when the volume control
ic turned right down then the trouble is probably
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caused by a  defective electrolytic  smoothing
capacitor. A dual 32-+16,F unit is used in your
model. and both scctions should be tested or
substituted with a part hnown to be in good
order.  Also check the condition of the CL33
output valve.

ULTRA V7116

I would like to know if this mode! is suitable
for conversion to Band IH, if so what would be
the best to fit, a converter or a channel tuner?—
Norman Dewey (Bourne).

Since the oscillator in this model is working
below the signal frequency. giving a sound LF.
of 16 Mc/s and a vision LF. of 19.5 Mc/s, it is
not possible to employ a turrct converter as these
are made only for sets using an oscillator working
above the signal frequency.

A simple add-on type Band HI converter will
need to be used in your casc. therefore, such as
the Spencer West Type 80 unit.

REPLACING A TUBE

1 have replaced a burned out tube, G.E.C.
6706A, with a Mazda CRM122, which the dealer
said would fit in. The picture is quite bright, but
there is very little contrast, and the raster cannot
be cut off with the brightness control at minimum.

Is this a sign of a faulty tube, or is it somic-
thing in the set which dees not agree with the
(ube ratings?—R. Bailey (Beeston).

Is the tube base coniected correctly? The base
connections of the G.E.C. tube do not conform
with the conncctions of the Mazda tube. The
connections on the Mazda tube are as follows:
pins 1 and 8. heater; pin 3, cathode; pin 5, grid;

while the connections on the G.E.C. tube
arc: pins 2 and 7, heater; pin 5, grid:
pin &, cathode. If the base conncections are

correct. uncontrollable brightness may be caused
by a defect in the tube.

RAYMOND 14in.

The vision went completely off, the sound
being O.K. At the same time smoke came from
the rear of the set. On iuspection I found that
the smohe was coming from the 1K resistor
situated in the E.H.T. scction. The resistor is
R72 o the service sheet which I have.

The 10 Kc¢/s whistle is present and the E.H.T.
rectifier T had tested and found O.K.

1 would be very grateful if you could help me
locate the trouble. I do not have any test
equipment.—R, M. Ball (Wallasey).

This trouble is almost certainly caused cither
by a fault in the line deflector coils or in the line
output transformer.

PYE MODEL TIR&

I am trying to modify my Pye to a 14in. 1
have got a CRM142 tube which has the same size
neck as the 9in. tube had (the latter had become
auite worn out, hence the idea of trying to adapt
a Hdin. instead of buying another 9in. tube). I
have altered the base connections and fitted a
12 volt fitament transformer, raised the {ube
suppori and focusing coils and fitted the tube.

(Continued on page 245)
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SETS & COMPONENTS

TEST SETS: 74A with 10 valves. '

VCR, 139a and 50-cycle power pack:
fair condition, 50/- (carr. 8/6).
Transformers : Pri. 50v. 50c. to
10/15/20 25,30/50v, 2A, 7/6 (post
2/6) ""C " core: 230v. in: outputs:
“315-0-315v. 60 mA, 5v. 2a, 6.3v. 1l.5a,
25/- (p.p. 3/6). Input 200/250v. Out-
puts: 12v.. 3a, and 5v., 3A, 12/6;
3C0-0-300v. 200mA, and 4v. twice,

17/6. Indicator Units, new. with
VCRY7, 3/VR91. 2/CVI18. 2/VR54, 24/.
(carr. 7/-),' Responser ZC8931, 160/

180 mecs., with valves, 15/- lcarr.
7/6). Brand new RF.26, 27, 25/-
tpost 3/-1; RF25. 10/6. Metal Recti-
fiers: 240v. 100mA, 4/-; 240v, 30 mA,
3/0, 1.000v., 30 mA, 7/6. Chokes,

LF 10H, ‘120 mA. screened, 7/6;
10H. 50 maA, §/6; 5H, 200 mA, 4/6.
List and enquxrles s.a.e., please!
Terms. c.w.o. Postage extra. Imme-
diate despatch. W. A. BENSON
(PT), 136, Rathbone Road, Liver-
pool. 15

GUARANTEED TELEVISION, 12in.
5-Channel models, first-class picture.
£25 each. carriage paid. THE
GRAMOPHONE SHOP, 19-21, Brock-
ley Rise, London, S.E.23.

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

I.T.v. CONVERTERS from £3/19/6
HAPY

self-contained, guaranteed.
without fuss. Aerials from 14/6
Trade enquiries invited. G.

STRANGE, Dept. P., North Wraxa.ll
Chippenham, Wilts.

TELEVISIONS, 9in. models £7/10/.,
12in. models £13/10/-, 12in. 5-Channel
models £19/10/- each; all working;
carriage paid. Send _ for list.
TOMLINS. 1"7 Brockley Rise, Forest
Hill S.E.23. (FOR 5497.)

Elstone Transformers from M. FOY.

BUILD YOUR 1.T.A. AERIAL f{from
our machined p'lrts Supplied with
folded dipole already made with in-
sulator fitted, and cranked arm with
clamp for any size of existing mast.
or wall bracket. (State which when
ordering.) Only a screwdriver needed
to complete a rigid. waterproof array.
3 Element, 32/6; 5 Element, 42/6; 8
Element. 55/- post free. Lashing
Kit if requ1red 15/- extra.

Special Offers.—F.M. Indoor Dipole.
complete on mast and base. 12/6.

4 B.A Steel Screws, §in, or {in. long
and 6 B.A. Steel Screws, 7/16in. long,
all at 1/9 gross, post paxd
Polythene Insulators for gin, rods.
4/- each, post paid.

Illustrated lists of all Aerial Fittings,
with Technical Data for Aerial Con-
struction, all bands, 1/- P.O. Al
goods post free. Write for details.
SKYLINE WORKS, Burnsall Rd.,
Coventry. (Tel.: 60418.)

DO YOU EVER repair Radios and
T V.s ? Then you require a Service
Sheet. We have 1,000s and 1.000s of
the actual ones used by the Trade,
for sate or hire; s.a.e. with enquiry.
You also require our new, larger
Catalogue, packed with exact re-
placement and servicing components,
price 1/-. M. FOY, 6, Wykebeck
Gardens, Leeds. 9.

lher(-m‘, .a\crago five words to line,
mipimum 2 lines. Box No. 1/- extra.
A

Strand, London, W.C.2.

TRANSISTOR Kl'l', ete, §
TR \\NIQT()RS, tested

Mixer and F.C. (Blue Spot). 14/9‘ R.F. and
S 17/6. P./P.

I.
MULLARD Germanium Dmde 0.
P./P. 6d. l‘hl' RADAR KIL OVOLTE ll
3-30 . Measures E.H.T. volts.
53/15/0, post/xm 2/6, The famous BRAY-
AD 12-Channel Turret Tuner.
set make and model No. £8/19/6, post/ins.
Send 3d. stamp for lists,
WESTWAY RADIO
5 Westward Way, Harrow, Middx.

Replacement Components from M, FOY

TION. 9in.-10in. models £4/10/- each.
i . each. 15in. models
immediate despatch;
carriage paid. B‘\RKERS 3"5 Brock:
ley Ro.td S.E4.

TELEVISION TUBES.

as supplied to
throughout the Brmsh Isles;

fm ma carrmve 15'/-

Parade. Rye Lane, Peckham, S.E.15.
: New Cross 4551.1

TUBES as new;
6 months straight guar-
12in. £5, ldin. £5/10/,
: carriage and insurance 12/6.
U.K. Free delivery Greater London
VIDIO REPLACE‘}/IIENT Co..

(Tideway 4506.)

T/V TUBES

All Types and Sizes in Stock.
First-class picture guaranteed.
All Sizes, £6 each.

With 6 months’ Full Guarantee.
Terms C.W.O. or C.O.D.
All orders dispatched within

GRANTS
{04 Church Rd.,, Tranmere

out of order, £5; working
5-channel, £15; 14in.
Auto/Rndloamms

O. K £1IJ, 12in.,

herds Bush Rd., London,

TRANSFORMERS, built to specifica-
i ; singly or quanti-

0 NOTTINGHAM TRANS-
FORMER SERVICE, 179. Wollaton St,,

ﬁeW, Larger Catalogue from M. FOY.

5-CHANNEL TELEVISIONS : 12in.
screen Ferguson 988, Ekco 161, etc..
£22 each. A good selection of 12in.
T/Vs (London), 100% condition,
from £12; 9in. from £7, also 12in.
T/Vs, slight faults, from £5; 9in.
from £3. TYLER TELEVISION. 63,
Lee High Rd., Lewisham, S.E.13.
(LEE 5979.)

TELEVISIONS, 12in.. 5 channel, £14;

hawk Rd., W.12. (SHE 4379J Catlers

all sizes and channels,
at lowest prices ever! Also a few tubes.
Trade supplied.

UNREPEATABLE OFFER.—12in.. 5
channel T.V.. £15; l4in., £22; good
working order. C, EDWARDS. 1070.
Harrow Rd., London, N.W.10.
{Phone: LADbroke 1734)

13-CHANNEL 12in. turret-tuned Sets.
suitable any transmitter, £25, plus
carriage; 14in., £30; many others
from £8. C.c.W.. 12 Dockhead,
S.E.1. (BER 3756.)

“ TELEVISIONS,” 12in., 5 channel,
tunable anywhere, models from
£19/10/- each; carriage paid; satis-
faction guaranteed. RYAN ELEC-
TRICS, 134, Acre Iane. Brixton.
London, S.W.2. (BRI 4533

CATHODE RAY TUBES, used, but
in good working order, and with
3 months’ guarantee. All 12in. to
17in. Mazda, Mullard and Emitron
tvpes at £4/10/- each, plus 13.6

‘carriage. Orders and enquiries by

letter onlv to: BHP DISTRIBUTORS,
379. Staines Road, Hounslow, M fid-
dlesex.

R.F. UNITS. Types 27 or 26. 22/-;
25 or 24, 9/-; brand new, with valves:
post, .,/- EW.S. CO.. 69, Church
Rd.. Moseley, Birmingham.

DIPOLE INSULATORS, 1lin. boom,
tin. elements, suitable T.V. or F.M.
Dipoles, 5/-. P.O. with order.
C. & H., 2a, Mona Street, Liver-
pool, 7.

NEW AND USED VALVES and Coni-
ponents at low prices; all guaranteed;
s.a.e. lists. Service Sheets. s.a.e.
enquiries. Reconditioned Radios and
T.V.s from £2, for callers. J. PALMER
fPTH, 32, Neasden Lane, N.W.10.

MAKING YOUR OWN ? Telescopes,
Enlargers, Binoculars. Microscopes.
Projectors. or, in fact. anything
that needs lensecs. Then get our
booklets ‘How to Use ex-Gov.
Lenses & Prisms,” Nos. 1 & 2, price
2/6 ea. Also our stereo book, * 3-D
Without Viewers,”” price 7/6, Com-
prehensive list of lenses, optical,
radio and scientific gear free for
s.a.e. H. W. ENGLISH, Rayleigh
Road, Hutton, Brentwood, Essex.

ELECTRADIO.—Dual Wave Coil 2/6
with circuit, ditto, plus Reaction 4/-,
Tuning Condenser 3/1, Crystal
Diode 1/6 tested 4 Transistor Set
Circuit, 1/3. All Transistor Com-
ponents stocked. Post free. 18,
Broadlands Av., Keynsham, Somerset.
PCF80s, 5/6, post paid: sorry no
other types: all first class: mail
cnly posted Sats. Please don’t: cross

EDWARDS (PT1), 38, Craw-
rord Street, W.1.

FOR SALE

AERIAL CURRENT METERS, read-
ing in micro-amps , render decibels
obsolete. HOBLEY, 109, The Drive,
Wellingborough.

VALVE CARTONS meatures 10/G,

*GT's 12/- #47- per 100,
plus 2/- p. . RHS 155, Swan
Arcade. Bradford. 1. Lists free.

T.V. CONSOLE CABINET, 43/64 tube.
megger, etc.; all brand new. half-
price. S.A.E. Box No. 196, c/o
PracTiCAL TELEVISION.

SUPERTONIC SUNLAMPS, listed
£7/10/-; 80/.. S.A.E. SCIENTIFIC
PRODUCTS CO.. Cleveleys, Lancs.

SITUATIONS VACANT
PART TIME  Television Service

Engineer; Essex area; own trans-
port regquired. CHA. 8493.
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SERVICE SHEETS

TELEVISION and Radio Sheets for
sale; mnot reprints; going chean.
Box No. 188, c¢/o PracricaL Turr
VISION.

SERVICE SHEETS FROM M. FOY.

SERVICE MANUALS/Sheels Tel/Radio
for hire. Sale and wanted  Mixed
Manuals and Sheets. 12 for 10/-;
s.a.e. enquiries W. GILBERT
P.T.1, 24, PFrithville Cd'lS, London.
W.12

WANTED o

VALVES WANTED. EY5!.
PCF80, PL81, 5Z4G., U25. or
Prompt cash. RHS,
Bradford. 1

EY86.
what have you?
155, Swan Arcade,

WANTED VALVES

All types {or prompt cash. Must be

new, State quantity,

WILLIAM CARVIS LTD.
103, North Strzet, Leeds, 7.

ALL TYPES QF VALVES REQUIRED
for cash. State quantity and con-
dition. RADIO FACILITIES LTD.
38. Chalcot Road. N.W.1.

9090.)

WANTED, reconditioned Catiicde
Rav T/V. Tubes. Please state muakes.
sizes  and prices. Box No 197
¢ 0 PRrRACTICAL TELEVISION.

'EDUGCATIONAL

FREE ! Brochure giving details of
Home Study Training in Radio, Tele-
vision and all branches of Elecironics
Courses for the HobLy Enthusiast or
for those aiming at
I.R.E. City and Guilds. RT.E.B.
and other professional examinations.
Train with  college operated by
Britain's largest elecironics organi
sation. Moderate fees. Wrile Lo
E.M.I. INSTITUTES. Dept. PT28,
London. W.4.

A.M.L.P.R.E. -For dectails of suitable
study courses ion.y a limited number

of students acceptedy send for free
Syliabus of Instructional!  Text.
1.P.R.E. Conditions of membership
booklet 1/-.  The Practical Radio
Engineer. journal, sample copy.
2/3; 6.000 alignment peaks  for
Superhets. 6/-. All post [ree from
SECRETARY. I.P.R.E., 20, Fairfield
Road. London. N.8.

BUILD YOUR OWN T/V and lcarn
aheout its operation. maintenance and
servicing. Qualified engineer-tulor
available while you are learning and
building. Free Brochure from E.M.1.
INSTITUTES. Dept. P158. London
W.4. (Associatcd with HM.V

i1
EXAMINATION.
Write for FREE 20-page GUIDE and
Test, stating age of child to:. 'THE
REGISTRAR Dept. M7y, Mercer's
Correspondence College, 69, Wimpolc
St.. London, W.lL.

OSMOR CONVERTERS

ALL CHANNFLS

Simple, eflicient for all TV (including
TRF). Guaranteed no break-throush of
Band I or re-radiation. Approx. 1 hr. to

build. \\\llconvertanyBdnd[IILhannel
toany Band I channel, A.C.orA.C./D.C,
Kit. £3.5.0. Ready wired, £4 0 0. Post
free. Terms: C.W.0. Post orders cnlv.
THE ELECTRONIC SUPPLY €0,

29 Leigh Rd., Highlrary, London, N5

{PRImrose |
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R T . R e R T L N B T o R
A WONDERFUL MONEY-SAVING OPPORTUNITY
FOR READERS OF PRACTICAL TELEVISION !

FULL LENGTH
FULL SIZE

The  Scientific Book
Club is owned and con-
tratled by Foyles, the
world-famous booksellers.

LOOK AT THESE
GREAT TITLES!

Recent and forthcominz
selections include :

iNSIDE THE ATOM
By lsaac Asimon
Fublished at 12s. 4d
4s5. TO MEMBERS

AUTOMATION : ITS
PURPOSE & FUTURE
By Magnus Pyke
fublished at 16s.
4s. TO MEMBERS

WINDOW IN THE SEA
By Ralph Nading-Hili
Fublished at 18s,
4s. TO MEMBERS
SCIENCE UNFOLDS3
THE FUTURE
By ). G. Crowther
Published at 18s.

s - TO MEMBERS

Now’s the time to join the

SCIENTIFIC
BOOK

You BUY Books published at

CLUR

10/6, 12]6 and more—for
ONLY 4/-

Each month, the Scientific Book Club brings
to :ts members the fascinating story of the march
ol modern science, told in thoroughly depend-
able books by the front-rank scientific writers
ol our time——vivid, vital, constructive contribu-
tions to Man’s unceasing struggie to solve the
problems of the Universe. And although the
ordinary editions of these books aie sold to the
general public at 10/6, 12/6 15/-, or more, THE
PRICE TO MEMBERS OF THE SCIENTIFIC
BOOK CLUB IS ONLY 4/-, Remember, too,
that Scientific Book Club selections ure full-
length and unabridged. They are printed on good
quality paper, well bound, with an attractive
picture jacket. These are, we say with certainty,
books that you will be glad to read, proud io
own. The Scientific Beok Club brings these great
books to you cach month ; heiping vou to build
up, at remark:tbly low cost, a first-ciass colicction
of scientitic books. Now is the time to join!

F " E ’,“ You cun obtain the

fimous CONCISE
OXFORD DICTIONARY (published at 18s.)
FREE if you enrol a friend in the Club. Send
vour fricnd’s name and addrsss with Ss.
(4s. plus Is. postage) for first book, mentioning
this otler, and your git't will be sent to you.

e

L N ey Sl i ad el  a ¥ VN

—rmmmme—— e EILL IN THIS ENROLMENT FORM TO-DAY !« mm e rme oo o
To The Scientific Boolk Club, 121 Chariag Cross Road, London, W.C.2
I wish 1o join the Scientific Book Club, and azree t0 purchase the book issued each

manth to members at

a cost of 4s. (postage 1s.).

| agree to continuz my member-

snip tor a minimum of six books and thereatier until countermanded.

FPrac. Televisiva!Dec, '57.

41 will pay for selections on receipt.

Or if you wich 10

an advance subscription,
(Strike out amount not applicable.)

* | cnclese 30s,/60s.

* Plice 4/ in the space above,

NANMFE
(Block letiers, please)

ADDRESS

Opverseas carvlments (pnces as for ml.md) should
Le

accompanied by

Lave time, restaece anu rostal order costs you may send
6 months 30s, ; 12 months 60s.

as reuuired.

an  advance subscription.
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When 1 tried it out the sound is still 0.K. and
all the valves appear to light up O.K.—that is
the glass omes—but all 1 get on the tube is a
bright horizontal band about 3in. wide which
is unaltered by any of the controls. Only move-
ment of the ion trap cither widens or narrows
it within limits. The pcople who supplied the
tube did warn me that I might need more E.H.T.
Do vou think this is what is wrong? The E.H.T.
that is fitted is a cylindrical affair with a Paxolin
tube that slides up and down which gives a very
slight adjustment to the picture—or rather did do
—and two leads—a long one to the C.R.T. and
a short one to the top cap of a PL38 valve.—
S. L. F. Scares (Letchworth).

Modern wide-angle picture tubes require greater
scanning power, E.H.T. voltage and video drive
than your 9in. chassis is capable of supplying.
Some form of picture should be obtained, how-
ever, and from your description of the symptom
we feel that a fault has developed in the frame
timebase circuits. Make sure that you have not
damaged or disconnected any wires or windings
associated with the scanning coils.

EKCO TC185N

My set was converted for Band III, using a
Clydon Turret Tuner. My trouble on the set is
a varying white line or edging on the bottom of
the picture. Adjustment on the frame lincarity
and height controls, plus the C.R.T. adjustments,
removes it to some extent, but still leaves me a
gap at the bottom. On some occasions the line
scems to disappear on its own accord.

A month ago I had trouble with the picture
width but a new 20L1 valve rectified it. Checking
over recently I found that on switching on
occasionally the U801 H.T. rectifier would flash
a little or show a blue tint.

Could this valve or the frame oscillator have
any effect with the white line? Also on one
occasion I heard a gentle plop in the set and
wondered if you could explain this to me.—S.
Flox (Leeds).

The flashes around the U801 (and the
“plops 7 probably) -are due to small emissive
particles flaking off the cathode. One day one of
these will lodge between cathode and anode and
the valve will need replacing. Your foldover
could be duc to a low emission frame output
valve, which is a 6LI8 in some sets and a 10P13
in others. Failing this check the 4.700pF feed-
back condenser from the anode of the output
valve to the linearity control.

MURPHY V114 9in. TV

The lower half of the picture is marred by
black or white lines (horizontal) and these usually
start at the very bottom and run up to half way
and then disappear. Picture quality is excellent.
Close investigation of the picture was made and
it appears that the spot misses some six or more
horizontal traces and then carries on normally
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until it repeats itself. This causes this part of
the picture to *jump up and down” because of
the displacement. Sometimes the trace piles up
on itself, causing a white line. Frame hold and
other frame controls will not correct this.

Frame output valve (Pend45) checked O.K.
Thyratron oscillator (T41) interchanged with line
timebase valve. No change. Sync sep. (DD41)
interchanged with sound section valve. No change.
Frame output transformer windings checked with
ohmeter. 0.K. Video output valve replaced
with new valve (6F12). No change. C52 (324F)
electrolytic shows signs of “bulging” on its
end but “kicks” the meter O.K. H.T. voltage
0.K. Various resistors assoeciated with frame
timebase valves and controls checked and appear
to be 0.K.—D. Goodey (Farnborough).

The trouble you are having could cither be
oscillation of the frame output valve or a break-
down in the frame output transformer. As neither
of these troubles would show on a tester the only
sure way to check is to replace.

A fairly large cored audio transformer will do
as a makeshift frame output transformer. It
almost certainly will not match, or produce a
full linear scan. but it should suffice to enable
you to check the original.

MASTERADIO T@G?7T

The trouble is that, after the set has been
switched on, ihe picture always comes on in
broken horizontal lines, with a vertical line down
the centre, and dull, and turnirg up the brightness
control does not make much difference. By
turning the line hold control I can get two or
more dull pictures side by side, and after
manipulating the controls for some time the
screen will brighten suddenly,.and by turning the
line hold control 1 can get a picture which will
immediately go dull and break up again. After
about half an hour 1 may finally get a steady
picture which may last half to one hour when
it will break into two pictures with a wide
vertical black band in the middle. Sometimes the
picture can be restored by turning the line hold
or it may right itself, and may last for an hour
or two. The frame hold and eontrast controls
seem to work all right. I have fitted a new line
output valve, S0CD6G, but it did not cure the
trouble.—P. F. Wilson (Walthamstow).

Make sure that the aerial is supplying a good
signal to the receiver. 1f all is well here. suspect
trouble in the line sync circuits. Change the
capacitor between pins 1 and 6 on V11 for one
valued 22pF. This will improve the line lock.
Line drift may be caused by trouble in VIt
itself. and this is best checked by substitution.

QUERIES (COUPON |

This coupon is available until DECEMBER 2!st, 1957, and I
must accompany all Queries sent in accord with the

notice on page 24i. '
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| BATTERY SET CONVERTER KIT v1ogma, 63v7a 5v3a 9/9

R.S.C. TRANSFORMERS

Fully Guaranteed,
teaved and Impregnate
~ 200-230-250 v 50 ¢fs =ers
SHROUDED DROEP TITROU
260-0-260 v 70 ma, 63v2a . 5v2a ..
~ 80ma.63v2a,5v2a ...

50 v 100 ma, 86.3v4a.5v3a ..

-350 v 100 ma, 63v4a 5v3a ..
-0-350 v 150 ma,6.3vda,5v3a ..
l-ULL\ SHROUDED UPRIGUT
250-0-250 v 60 ma 63 v 2a S5 v 2a

Mldgel: type 23-3-3in..
250-0-250 v 100 ™A, 6.3 v 4 a
250-0-259 v 100 ma, 6.3 v t: a, 5 v

for R1335 Conversion .

300-0-300 v 100 ma. 6.3 v 485, 5v3a
350—0350v100mas via, 5v3a
350-0-350 v 150 ma. 6.3 v 4 a. 0-4-5 v3a..
425-0-425 v 200 ma. 6.3 v4 8, C.T.6.3 v

4a,C.T.5v3a .. !
FILAMENT TR \\\I"()I(\lhlt\
All with 200-250 v 50 ¢/s Primaries : 6.
15&.59 63v2u.76: 0-4-83v24, 79;
12vila 1:63v3a,811;:63v6a, 179, |
TRANSFORMLRS
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All parts for converting any normal type
of Battery Receiver to A.C. mains 200-250 v
50 ¢ s. Supplies 120 v, 90 v or 60 v at 40 ma.
Fully smoothed and fully smoothed 1.7, |
of2vat0.4atola Pricetncluding circuit
49°'3. Or reedy for use, 9/9 extra.

ALE DRY RECEIVER BATTERY
ELIMINATOR KIT.—AIl parts for the
construction of a unit (metal-case
54-4!-2in.) to supply Battery Portable
receivers requiring 90 v and 1.5 v. Fully
smoothed. From 200-250 v 50 ¢/$ mains.
Price. inc, point-ot-point wiring dia-
grams, 39/9. Or ready for use. 46/3.

EX-GOVT. DOUBLE WOUND STLP
Ul P DOWN  TRANSFORMIERS
10-0-100-200-220-240 v to 5-0-75-115-135 v
or REVERSE. 80/100 watts. Only 11/9.
plus 29 post.  10-0-100-200-220-240 v’ to
9.0-110-122-136-148 v or REVERSE. 200
watts, 35 9. plus 7/6 carr. Both 50 c.p.s.

LN-GOVT. CASES. Well ventilated black |
crackle finished, undrilled cover. Size 14
DEAL FOR BATTERY

EX-GOVT. SMOOTHING CHORKES—
80 ma IOhL)Oohma o .. 3/11
100 ma 5 h 100 ohms ’I‘roplcallsed 311
100 ma 8-10 h lwohms Parmeko 6 -
120 ma 12 h 100 ohm: o 99
150 ma 6-10 h 150 ohms Trop. . 69
150, ma 10 h 150 ohms ... 11/9
250 mn 5 h 50 ohms 12/9
300 m - 19/9

20 h 200 ohm:

[ D) H 'l SMOOTI I(Q
.02 m ,000 v Cans (ex-Govt.). 2/11.
BATTERY CHARGER KI'Ts.—Conslst-
ing of attractive Blue Hammer Case.
Transformer, F.W. Rectifier. Fuse, Fuse-
holder. Tag Strip Grommets and Circuits.
For mains input 200-230-250 v50¢c's. 6v2a,

/9:6vorl2v2a.316: 6vorlzviai
53 9. Any type asscmbled and tested for
6/9 extra.

SNC, 6 v, 0r 12 v, 4 a.
BATTERY CITARGER
For normal A.C. mains
input 200-230-250 v 50 ¢/s
Sejector panel for 6 v or
12 v charging. Variable
charge rate of up to 4

2002.)0v0910v1‘a ‘9 :09-15v3a, ‘9 : N
0-9-15v5a.19/9 : 0- 1115v 6a, 229, 189 | OR™ ¢OvER COULD BE TUSED ROk, | AMDS. Fuse, and with

OUFPUT TRANSFORMERS AMPLIFIER. Only 9/9. plus 29 postage. | Meter. Well ventilated

Standard Pentode ,000 to 3 ohms ... 49 ¢ Stre 13 x 8! x 6!in. with undrilted perfor case  with attractive

Small Pentode to 3 ohms 3.9 | ated cover finished stoved grey enamel hammer finish. Guaran-

sM(ml‘ul\u CHOKES 7 9, plus 2,9 post. £95‘?“ Cf°r . 162 months.

250 ma 5 h50 ohms 119 | 79/~ Carr.3/6.

100 ma, 10 h 250 ohme . . 89 - BATTERY CHARGERS.-—For mains
80 ma 10 h 350 ohms 586 EX-GOVT. VALVES (NEW) 200-250 v 50 ¢’s. Qutput for charging 6 v or
60 ma 10 h 400 ohms 411 S N i 12 v at 1 amp. In strong metal case. Only
SELENIUM  MITTAL RECTIFIERS | 174 79 8KIG 39 | GATS 79 27 9. Above can aiso be used for electric

3.E.C.300v250ma. 12/9 :120v 0ma. 39 | 185 79 6X5GT 79| EBIL 8/9 train power supply.

,12 viaF.W. 411 240 v50ma, 411 : | 254 g g | 6L6G 119 | EX80 89 D.C. SUPPIPLY KIT.—Suitable for Elec-
612v2aF.Ww. 80] 612v4a, 149 250V | grye 99 7 7/9 | EF35 49 | tric Trains. Consists of mains trans.
80ma. 79 612v6aF.W.,.199; 612v 6S70GT 6.9 12A86 79 | g1.32 33 200-250 v 50 c.p.s. A.C., 12 v 1 a. Selenium
108,259 6121 15a. 35'9 - 24+ 2'a, 14.9. i 15D2 49 ELOL F.W. Bridge Rectifier. 2 F useholders, 2
co- ‘ANXIAL CABLE (in. | Efug 592574 g/9 | BLIL 83 | Fuses. Change Direction Switch. Variable
75 ohms 14 38 8. yd. | BVEGT 7.8 3374 89! KT66 118 | Speed Regulator. Partially 29/9
Twin-scieened Feeder 1ld. v, GJSG 39 MH4 4:9 | SP61 29 drilled Steel Case. and Clrcuit,

A SPENGCER-WEST
BAND 1!l CONVERTER

FOR £6.5.0

The Type 80 with printed circuits,
panel controls for Band switch and
fine tuning and a performance which
ensures enthusiastic  satisfaction.
Handsomely designed and finished
to stand on your receiver with its
self-contained power supply it just
plugs straight in.

Full descriptive leaflet on request.
Available from all good dealers or
post free direct from the manu-
facturers if any difficulty.

SPENCER-WEST LTD.,
Quay Works, Great Yarmouth,

Norfolk.
Phones : Works 4794 ; Sales 3009
Grams : Spencer-West, Great Yarmouth. |

| dial,

Air-spaeced Coaxial Cable, 75/80 ohms, new,
9d. per vd., 70/- per 100 yds. Meters. 5
microamps. F.S.D.. marked 15600 v.. 2in.
15 -, 12in. Plessey P Speakers,
new, 27 8. Television \vrnh‘. Band III
Lhaunelsa 9/10, 3-element. 28/ . 5-element.
38/6 . 8-clement, 58 6 : Band Lall channels.
4'8. Combined Aevials |
from 25- Why non send S.A.E. with your
aerial enguiry and we will reply by return.
\Wwe only stock the well-known guaranteed
made aerials. thereby giving hetter value
for money. Pifco All-in-one Radiometer,
A.C.D.C. ranges 0-6-240 volts, 0-30m a, also
(,onunuiw and valve nlament tester. 32:8
M. Feeder Cable, new. standard 300 ohms.

le per yd. Velume Controls. special offer
4 meg. S/P. Long spmd] 3-.  Volume
Controls. D'P. 56 : L/S. 3/6 ; Dre-set. 4 -.
RM1, 46 R.M.2, 56: HMS3, 76:
R.M4 .16 6: R.M5 25, fon-Trap
Tagnets, 5 - Chrome Car \erial. 37 8.

r idelity 4-~|wml Autoehange Awmplified
Record Plavers. new and guaranteed.
18 xns. Pifco Electrical Blankets, new,
. Single, 67'6 ; Double. 87/6.
GUARANTEID VALVES
0Z1 5.-6K8 9/-(B36  19:5/PCC81
1AD 3:-16Q7 9-EB31 5 - 128
11.N3 3. -6AT6 8-EL84 10'8/UBC4l 86
2X2 4/-6AQ5 8/6/ECL8) UCEHZ 36
3D 2 6/65L7 8- 12/6/UL4L 10 -
4D1 3'8/6A7  10:.- EY5: 126 WBL 138
574 9 6/6BWE 5 Wi6 106
509 9/~ GBGSG |P\8 8-3) 128
6U7 6'8 19/8/PY8) 9/-/ECCHl 98
MAIL, ORDER ONLY.
NO.CALLERS.
Terms : C.W.C. or C.O.D. Minimum C.0.D.
charge 36, Postagﬂ and packing per valve
8d. Under £2, 1/9 : £i. 23, All Aerials 2 §
carriage.

ELECTRO-SERVICES & Co. ‘

221 BATTERSEA PARK ROAD,
LONDON, S.W.11.

FIRST-CLASS
TELEVISION and
RADIO COURSES

GET A CERTIFICATE!

After bricf, intensely interesting study
~—undertaken at home in your spare
time—YOU can secure your pro-
fessional qualification or learn Servicing
and Theory. Let us show you how !

=== FREE GUIDE-==+=

? The New Free Guide contains 132
» pages of information of the greatest
' importance to those seeking such
« Success compelling qualifications as
» A.M.Brit..R.E,, City and Guilds
: Final Radio, P.M.G. Radio
« Amateurs’ Exams,, Gen, Cert.
s of Educ., London B.Sc. (Eng.),
:AM .P.E., A.M.L.Mech.E,
. Draughtsmanshlp(allbranche,)
« ctc., together with particulars of
: our remarkable Guarantee of

0
.
.
.
.
.
.
.
-

SUCCESS OR NO FEE

Write now for your copy of this
invaluable publication. It may well
prove to be the turning point in your
carcer,
FOUNDED 1835—OVER
»aee.l50,000 SUCCESSES cvu. ot

NATIONAL INSTITUTE OF
ENGINEERING

(Dept. 462), 148, HOLBORN,
LONDON, E.C.I.

|
MAC 8155 | I
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This powerful 4-element, pre-assembled, wide-
spaced Band Ill beam Aerial by a leading manufac-
turer. Supplied complete with cranked pole and
wall fixing bracket can also be loft mounted.
Listed at 55/6. OUR PRICE, BRAND NEW, in
maker's sealed carton, 39/6.

AMAZING OFFER IN COMMERCIAL TELEVISION AERIALS

4 element Aerials, array only, for mounting
to llin. mast. .

LIMITED NUMBER only 25/-.

Double 4 element Aerials, array only,
complete with Cross-over-unit. Matching
Stubs wired to folded dipoles. Few only
79/6.

Co-axial Plugs 71d.

Cellular ‘Polythene Co-axial Cable at 8d.
per yard.

Aluminium Masts 11" diam. 10" long 30/-.

Double lashing kit for same 30/-. Spare
Parts for Band [ll Aerials, elements, etc.

Terms : Cash with order or C.O.D. Carriage
on aerials 2/6 extra.

MAIL ORDER ONLY.

¥

G.C.EQUIPMENT CO. LTD., 2, Park Row, Leeds, I.

EDDY’S (Nottm.) LTD.

(DEPT. P.T.)

172, ALFRETON ROAD, NOTTINGHAM

THIS MONTH’S SPECIAL OFFERS

RECORDING TAPE. 1,200ft. reels 9/11 each, post, etc. |/--
extra.

GERMANIUM DIODES. New and Guaranteed |/- each.
10/- a dozen, post extra 3d.

MIDGET BATTERY ELIMINATORS. To convert all
low consumption portables for mains operation. Mains output
220/240 v. A.C. H.T. Output 85 v. 10 mA. L.T. output 1.3 v.
125 mA. Size 3.7in. x 2.5in. Actually smaller than H.T.
battery alone ! Amazing price of 55/-, plus 2/6 extra post and
packing. ALL NEW AND GUARANTEED.

Any parcel

insured against iURPLUS- New VA L v E S Packing 6d.

Postage and

damage in Guaranteed per Valve
transic ALL TESTED BEFORE DESPATCH. extra. Over
&d. extra. £2 Free.
" 7,’8i 6Q7G 8'3)35A5 11'6|ECC8L 8/- EZ80 8-
7.16Q7GT 8 11[35L6GT 811 ECCB2 8 - EZ81 9'6
iT4 7-1604GT 13/11|3524GT 8 -|ECCB3  8.6'GZ32 126
a4 9-]8V6GT 5 1135W4 76ECC84 911|GZ34 13-
Eat ] 8 -16X4 6 6|80 8 8/ ECC85 9 3|/MU14 86
e 8 -16X5GT 6 €[807 6'6/ECH35 96PCCa 711
v3GT  7817B7 A - (954 1 6/ECHI2 96 PCF80 911
#BBG  311l7C5 £ -1955 46ECHBl 86'PYB0 83
iBAG 6.6,7C6 E -|956 2 6|ECCB0 8 11 PY8L 8 -
6BJ6 35 THY k -|958 3 11|EF41 9 -1?\'32 86
iF1 13/6 787 f-|DF96 9.6{EF80 8 3/1U25 126
arls 14 - Y4 7 11{DK¢ 9 6|RF86 12,8/UBC41 88
6J5GT 3 11,10F1 12 6)DL96 9. 8/EF8% 9/11 UBF80 9.6
6K7G 211 10F9 11 8|DM70 7 11|EF91 611 UCH42 8-
6KBG 79 1457 13 B|EABC80 76|EL32 311 UF4l 8-
8L6G 7 11|25L6GT 9-EBJL 6 6,14-pin) Tl4al 811
ePz8 15 -'2524G 9-'EBC41 9.3'EL8{ 811 UY4l 78

NO LISTS. FRADE ENQUIRIES INVITED. ¢.0.D.
COW.0. ONLY.

TELEVISION TUBES

GUARANTEED FOR THREE MONTHS.
EX-CHASSIS AND PICTURE TESTED.
MAZDA, EMISCOPE, G.E.C., FERRANTI,
COSSOR, EMITRON, BRIMAR, MULLARD
12" £6-0-0 14" £5-5-0
15" £7-5-0 17" £7-5-0

USED VALVES

Ex-chassis, tested, all types for television sets.
5/6

SPECIAL :
MAZDA REBUILT 12" £9-0-0
Guaranteed for six months.

Cash with order for prompt delivery : write

E.B. ELECTRONICS (TUBE DEPT.T.)
.28 PEMBRIDGE ROAD,
LONDON, W.iI
or phone BAY 9262.
All prices include post and packing.
We Regret No Personal Callers for Next 3 Months




PRACTICAL TELEVISION December, 1957

—| TELEVISION TUBES |— |

RECLAIMED GUARANTEED:
12"—£6  14°—£5 17"—£7.10.0

FULLY GUARANTEED HIGH QUALITY QUALITY TELEVISION COMPONENTS

REBUILT : SCANNING COILS, 6/10 kV. and 13/I5 kV., R.F.,
127=£9 14 —£11.10.0  15'—£12  17°—£13.10.0 fiﬁér'n%ixrcsk EHLT. and OUTPUT TRANSFORMERS,
H.T. UNITS.
CARRIAGE AND INSURANCE 15/6 EACH TUBE COIL KITS FOR “P.T" BAND /il CONVERTERS

alallh CRLeIE (LY I Write for illustrated list (Publication 75)

R rrontoan . ||| HAYNES RADIO Ui, <z

36 QUEENSDALE ROAD, W.il. Middlesex.

60 PAGES OF SPARES|
VVVVVVVVeVve IN NEW CATALOGUE ALUMINIUM, LIGHT ALLOYS,

81 exact replacement V/Cs. 37 Mains BRASS' GOPPER' BRONZE'

POy ” droppers. Line output transformetrs,
Condensers._ Resistors, Tools. Everything IN ROD, BAR, SHEET, TUBE, STRIP
for the engineer or amateur. Price - WIRE, ANGLE CHANNEL TEE
M. FOY

3000 STANDAR
5, Wykebeck Gdns., Leeds, 9. 00 ARD STOCK SIZES

Printed Circuit Converter H. ROLLET & CO.. LTD.
No Patterning HES/ CAP. BRIDGE p.isp[-l’ﬁ A N e LOBPON. 5. .1

Checks all types of resistors and

or Breakthrough e CAVE L
g Easy to Build Up Easy to Use 36, ROSEBERY AVE., LONDON, E.G.1.
| READY CALIBRATED . 1 Branches at Liverpool, Manchester,
We can supply the com- | {Stamp for details of this and other kits. Birmingham, Leeds.

RADIO. MAIL (Dept. Z)
Raleigh Mews, Raleigh Street, Nottingham | |

" No Quantity too Small.*’

plete kit of parts inciud-

ing valves, £5.0.0. | :
fend for detailed list TELEVISION COMPONENT CERAMIC

of this kit and others, SERVICE
POST FREE. Replacement components available for CAPAC|TORS
the popular home constructor designs. . . . X
Set of coils for conver- Catalogue available on request. Non-inductive Hi-k mldget tubular

ic, 500 v. d.c. wkg. Ideal

J. T.FILMER *5.0 0| o2
receiver, £1.0.0. Tel.: Dartford 4057 for T.V., etc. :—.0005.F, .00[.F,
.0015.F, .0024F, .003uF, 10ld.

PLEASE NOTE NEW ADDRESS RADIO AND TELEVISION each ; .005.F and .0 «F, /- each.

AU D I 0 LTD | COMPONENTS Minimum postage 9d. on orders
o All parts in stock for: under £3.

162 Gray's Inn Rd., London, W.C.1 | Viewmester, Soundmaster, Teleking. etc. | gQUTHERN RADIO §&

Telephone TERminus 0228-9. 3d. stamp (only) for Catalogue ELEGTRIGAL SUPPL'ES
AMES H. MARTIN & CO. SORAD WORKS
AAAAAALAAA| JAMESH MAE :
L - | "'-‘51‘(!‘,f\;‘lb!,‘k;.i.{}_\k,‘}“‘;‘\.('fj_‘“"-' - | REDLYNCH, SALISBURY
RECTANGU LAR TV TUBES, 12 MONTH Guarantee. 14in. I_ ! M E Q u T P u T

£4'15- . 17in., £6 15 - Carr. & ins.,

RED SPOT TRANSISTORS up to 800 ke's. 7/~
WIITE SPOT TRANSISTORS up 10 2.5 me/s, 14/-. [ I R A N s F o R M E R s

sion of Viewmaster

GERMANIUM XTAL DIODES, 9d., 8- doz.

mstructions, mlakgrs‘ sealeg césdes, no ¥
extra coils required, easily adapted most > H -
CONVERTERS ¢ set-. heautiful Bakelite cabinet or internal Number of Recciver when ordering.

CX TG S, TOh EgEe S.A4.E. pleasc with all engquiries.
ATTRACUNE 1ain TABLE TA. CARINETS. Size 17inx
tin. x 16in. mask, glass, X ront speaker baflle, ,~, DOSL 4

S.A.E FREE LIST 400 AMAZING SNIPS HOWORTH

fneluding . EF50. 2/6 ; EFL 7- 1 W.A. Focus Megnets, 9/- ; G

Srftr;e‘énledgsmgged Alladin Coils.’,sf- doz. Et.g?uestc. =ik 51 POLLARD LANE9 BRADFORD, 29 YORKS
10,000 OTHER BARGAINS TO CALLERS AT — Tel. 37030

350/352 FRATTON ROAD, PORTSMOUTH

IS'CHANNEL ' Unrepeatable opportunity. complete. MOSt types available. State Make and Model.
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TV TUBES

All types

Seen working

. Guaranteed

. £5-£7

Plus 10/- carriage

26 BRISTOL ROAD,
BRIGHTON Tel. 28440

ADCOLR

(Regd. Trade Mart)

SOLDERING EQUIPMENT

f‘i“‘ﬂ

ILLUSTRATED

3, Detachable

bit type (List
No. 64)

British and
Foreign Pats,

Reg. Desigos,
Protective Shield efc.

(List No. 63)

Catalogues sent
FREE ADCOLA
PRODUCTS
LTD.

Gauden Road,

Clapham High

St., London,
S.w.4

Telephones :
MAGCaulay 4272 ¢
& 3101

Head Office, Sales:

PRACTICAL TELEVISION i

fTRANSlSTOR

| TRANSFORMERS

<o two examples—a Driver and an Output type—irom
| our mintature hightweight range.

150 mW Runge Size Weight Frequency Price
\ Driver 111 327x13167x13/16”  loz.  120¢/s-17 Ke's 13/-
’ Output do. do. do. do 100 ¢/s-17 K¢/s 86

250 mW Runge

Driver L34 21 16" .1 8 loz. S0c¢ s-16 Keos 14/t

Output du. Jdo. do. du. She s-16 Ke/'s CTR

. The NERA R.F. EH.T. UN

.. .designed 10 provide a safe and reliuble source
of D.C. high voltage for all C.R.T.’s including
the new wide angle aluminised types.

Outpug
is continuously between  8-12 KV
at approximately 500 uA. Power suppljes
necessary are 6.3 v, at | amp., and 250/350 v.
at 40 mA.
uand interference to broudcust receivers.

variable

Ample shielding prevents radiation

(One of the group of companies associated with
k4 ) 14

Southern Areas Electric Corporarion Litd.)

Price © £7 . 10,

Coil and rectifier ussembly onlv . £4 . 10 .

MERROW - GUILDFORD
‘ SURREY
[} [}
i Tel. Guildford 2211

IT

the
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PERFORMANCE ASSURANCE WITH

3 o COSSOR

i
[z

PRINTED CIRCUITS

AN INSTRUMENT RANGE
IN KIT FORM

Q. Why has Cossor Instruments
decided upon this innevation?

A. To makc available a range ol
first-class  mcasuring  instru-
ments at a considerable saving
in cost to the Buyer.

Q. Are Kir instruments inferior in §
performance to their Factory- ¢
built equivalents ?

A. Certainly not. If assembled
and wired exactly in accordance
with the Manual of Instruc-
tions.

Q. A certain skill must, surely, be
required 1o build these instru-
nents?

A. None beyond the ability to use
a small soldering iron.

Q. HHow cana performance specifi-

cation be maintained  without

setting up with test equipment?

Largely by theuscol PRINTED

CIRCUITS which allow no

interference with the layout of

critical parts ol the circuit.

Maodel 1071 K Double Beam Kii Oscilloscope. Q. How many Kit instruments are

List Price £69-0-(). at present avaiiahle?

Hire Purchase Facilities. A. Three. Two Oscilloscopes, a

Trade terms on application Single-Beam and . Double-

Beam, and a Valve Voltmeter.
Oshers will follow shortly.

Q. Could [ have more information
on these interesiing instruments?

a. With the greatest of pleasure.

Just write to:

CﬂSSOR INSTRUMENTS LIMITED

The Instrument Company of the Cossor Group
COSSOR HOUSE - HIGHBURY GROVE - LONDON, N.5.

Tcelephone: CANonbury 1234 (32 lines) Telegrams: Cossor. © Norphone,” Londoen Cables: Cossor. Londom

5




