JUNE
1963

STARTING NOW - « - New constructional series

]
—

THE HENLOW
0SCILLOSCOPE
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ii PRACTICAL TELEVISION June, 1963

MPROVED

Modern styling in light
grey with legible black
engraving.

Constructed to with-
stand adverse climatic
conditions.

Ever ready case, includ-
ing leads, prods and
clips.

Improved internai
assemblies.

Re-styled scale plate for
easy rapid reading.
2 basic scales, each
2.5 inches in length.

New standards of accur-
acy, usine an individual
calibrated scale plate:
d.c. ranges 2.25% f.s.d.
a.c. ranges 2.75°%, f.s.d.

Available accessories in-

clude a 2500V d.c. D.C.
multiplier and 5, 10 A.C.
and 25A shunts for b.c.
d.c. current mzaasure- D.C.

STANDARDS OF

AGGURAGY

AND

RELIABILITY

The Mk. 4 MULTIMINOR s an
entirely new version of this famous
Avo instrument and supersedes all
previous models. IUis styled on mod-
ern lines, with new high standards of’
accuracy, lmprmad internal assem-
blies. and incorporating panclimatic
propcrllu

The instrument is supplied in an autractive
black carrying case, which also houses a pair
of leads with |nlerchanbe‘|hlc prods and L|ID5,
and an instruction booklet. Itis packed in an
attractive display carton. Robust real leather
cases are available, it required. in two sizes,
one 1o take the instrument with leads. clips
and prods, and the other to house these and
also a high voltage multiplier and a d.c. shunt,

MULTIMINOR

Current: 100pA f.s.d. —IAfs.d.in 5 ranges.
Voltage: [0V fsd. —I,000fsd.in5ranges. SENSITIVITY: 10,0000V on d.c. Voltage ranges.
Voltage: 2.5V {s.d. —I,000fsd.in 6 ranges.
Millivolt range : 0 —I100mV. f.s.d

RESISTANCE: 0-2M(Q) in ranges, using 1.5V cell.

1,000¢) V on a.c. Voltage ranges.

ment. @ For full details of this great new pocket size instrument, write for descriptive leaflet.

< & =
A\y @ XX AVOCET HOUSE - 92-96 VAUXHALL BRIDGE ROAD - LONDON, SW.I - Tel.: ViCtoria 3404 i -
TCR

MMI17

FOR THE AMATEURS
RADIO STATION

Hlustrated

s inch detachable bit
soldering  instrument
List No. 70

Combined Protective Unit
with Wiper Abrasion Pad
and Solder Reel

List No. 700

Apply SALES & SERVICE

ADCOLP
(Regd. rade Mark )

ADCOLA HOUSE
GAUDEN ROAD
LONDON, S.\W.4

Telephones : British & loreign
MACauley 4272-3101 Patents. Registered
Telegrams:

“SOLJOINT, LONDON S.W.4" Dasigns. etc.

[ MS TELEVISION  TUBES
PROVED
° owe yith A refiability :-

PACK A GREATER PUNCH THAN EVER
TRY ONE NOW AND SEE THE DIFFERENCE'

I8 month guarantee with all our tubes

COST TO YOU WITH
ALLOWANCE ON

SIZE PRICE
RECEIPT OF OLD TUBE

I5, 16, 17in.  £5.15.0 £4.15.0

Carriage and Insurance 106 extra on all tubes

* BUY FROM ACTUAL MANUFACTURERS WHO
KNOW HOW TO REBUILD A TUBE

MARSHALL'S for TELEVISION LTD.

131 St. Ann’s Road, Tottenham, London, N.15
STAMFORD HILL 3267 & 5555
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June, 1963 PRACTICAL:
HIGHEST QUALITY—
,l 0s COMPARE OUR PRICES
Carr. & los 1206, GUARANTEED  NEW TYPES
MOST MULLARD. ] 8 Months 12 Months 2‘3’ ;“5"6
mazDa. COSSOR.| 12in,  £2. 0.0 £3. 0.0 "™
EMITRON. EMI- MW 36/24
SCOPE. BRIMAR i
sore bRmuag(14in.  £2.10.0 £3.10.0] £5.1%:
PR 15-17in.£3. 5.0 £4. 5.0{ cav 172
= MW 43/64
FACTORY 21in.  £3.15.0 £5.15.0] £6.0.0
SPECIAL TEMPORARY OFFER. TRANSISTOR RADIOS
Due to huge Bulk Spectnl Purehase p )
we are oftering MW 51 74 Tubes st Zime 0 e g
the nbirepeatable prae 0f 29f-, MW ‘»"-ul‘l“;"“.:‘“,V"t"""fl“""‘”' A 1""0"'6
86 U4 ditto, 39~ PO 12T The cuthe
ahove ute éuanu.m.ql sor u...mhL. “niv. £ ° °
P.M. SPBAKER3. 2  Tuy Makew | 100 RESISTORS 6/6
Nl 7/6 i;m.4 8/6 |\1r‘llr e, Nizes Lelfwatr,
Nili. Y . e
: - 1oo CONDENSERS 10/-
e Ceratnie atill Sibvor Mea
VALU E' opl ot 2000 pit. LIST
. VALUL OVER 5.
4 watt AMPLIFIERS | |12 PoTs. rfoputm vahies. 5K to
2 Me, U ninised, mised, pre- 4/6
excellent  amplilier with ~et, lomg Spe switehed, ere,
PrresaLl slage, CONDENSERS. 20 Mi Electroly i,
Y Many popular iz d 10/_
omplete Vahie £5. our e

in_ at 3
Tane controt.

negative feed-back, re dy

for immediate use, indivi-

Hually tested. Am

volume and clarity, ideal

[or gunitars, record playees,

in smal hal by
ms ete, Easily worth £,

"lll"\l)ll(l' v ~t

focks jast, Carr.

Packing, ete. 36, 45/-
C0-AX. low |.,« e 25 wds.
1178, 50 yda. /. Tlan yae. 426,
Co-ax Pluds 173, Wall outlel boves 8/6

SILICON RECTS.

200V
ment.

13 CHANNEL TVs.

Table Modets. Famous Makes. Abse-
iutely Complete. Thewr sets are nne
equabled i value due Lo bige punchase
ditect rean ~outes. They are nbtested,
atd not umnumul to he in working

" $9.19.0 1y, £6.19.0

Ot A standared TV replaces
Tow quality 818 63 ior 24/-)

ALL WAY

VERD1 55. FULL 5
SENSITIVE SUPERHET.
high apuadits angsiermstie

cabiners, \ ampact. Wivelands
00, 7 i, tersite
thramw it aerial, st slow ot

High tix 4, speaker, AMAZING S.
FORMANCE. CLARITY. VOLUME. =t
mimature salves. Easiby serviced, a1

v Truly anmsial Salne
abwnlutely
with

VALVE SUPER-
teally attiactive
el and gald

ul

anmd L NRE-

71 Gns.

E RADIOS

Guaranteed 3 Months

[CETN
“nl
tuning.
. PER- ¢
atplart
atndaisd

tee and cirdint, .
VERDI 54, Ax abore hut e b amnd long wave anty. ]
VERDI 53, Awabionve hut medinim aint short wave ondsy. 63 GnS. vach.
) BBG/ITAlldm. TVs. T.V. CHASSI3
With CRM LA Pobes Atsabit el g Vs BREITAL Aleatutely
catuplete, tested for raster.  Famons Re. oD [ (s
n;xkle.nlulr.x.- gmn-lm.«« cladles hs o e L wther yithe and
oftet thenr a .
Carr. 12/, £4_19-0 tube, Tarr, b - 25/_
T RMERSOIOS TRANSISTORS
Fantastv- aner. 5 valves plhis 3
2 dindes,  Contemporary Cabinet. Guarauteed Top Quality
Tap qualily and lindi. A Huge revuctions,  Red Spot «fandard
ANCO Absnbutely comps £11 105 type now andy 1/6: White Spot 1:.0%
lete, Uhiarant eed 3 monthe, Mullard Matched Output Kits
1 and 2-00%1'-), 12/6.  Receiver
Kits, Q44 OC450h, sk,
cRM14 ¥ﬁ:" £5 Oeseh, N transi .
TV AERIALS. t'vubined hand 1 and | AF114  8/- 0C28 12/8‘0081 i
LI wall toanting ontdoar. Complete | AF115 - 7/6 0C38  14/-'0C81D  5/6
all nttings, dipode band £ 2 clement | AF118 - 9/6 0C44  5/6 0C170 3
Land 111, state channels. 39/-, Cart. 4,-. | AF117  7/- 0C45 8/-10C171  8/6
10N TRAPS, standant. 3/8. AF127 9/0 0c72 5/6/ XB104  5/6
e
TELEPHONE C.0.D. ORDERS LINE TRANS. enquities
DISPATCHED THE SAME DAY. LI QIANIYI, Hesh 29/-
makes at ooly

TELEVISION

*

385.

GUARANTEED

VALVES

by return of post
THE MOST ATTRACTIVE COMPETITIVE VALVE

LIST IN THE COUNTRY

*

All valves are new and unused unless otherwise advised

Post:

2 ibs. 2f«, 4 1. 2/6. 7 1bs. 3/6. 13 Ibs. 4=, ete. (L0 /- extra) ALL ITEMS LER3 3¢,

TECHNICAL TRADING CO.

AND FORT PREE IN DOZENS.

RETAIL sSHOP

350-352 FRATTON ROAD, PORTSMOUTH

MAIL ORDER ONLY

DEYONIAN COURT,

POST 3 MONTHS |FREE TRANSIT IN-
GUARANTEE SURANCE. 8ativfaction
1 Valve 6d.. 2-11, 1/-. or Maney back (iuaran-
FREE for 12 or more | In writing with | tee on Gacdds if returned
valves. every valve. withen 14 davs.
024 4/6 6K7 5/9120D1 8/9|DL82 8/-1EZ40 é/g1ug2 - /8
TATGT 9/6'6K7G 2/{- 20F2 8/6/DL82 5/- EZ41 4/9'024 12/6
1C5GT /8 6KVGT 4/6 20L1 18/-|DLS4 8/t EZ80 5/9°U25 10/8
1Ds /- 6K8G 5/- 20P1 8/6 DL86 "IJ EzZ81 b/- u2é 8/6
LY 9/9 6K8GT 8/3 20P3  12/6/EA50 ‘FW41500 - Ulil Tl-
1H5GT  4/9 6K25 8$/6 20P4 17/-'EABC80 tilﬂ GTIC 12/8 Us3 14/«
1L4 8/~ L1 8/6 20P5 5/«|EACI1  4/-|GZ32 6. U35 12/4
1LD5 43 L8 T16 25A6G  8/-|[EAF42 8/3/GZ34 11/6 U3T 26/«
1LN§ 4/6 BLBG 6/6 25L6GT 7/9'EB34 1/3 HK80  8/6 U50 4/9
INSGT  5/9 BLI: 7/9.25Y5G  8/-'EB41 5/-|HL41DD 8/8 Us2 49
1R5 5/6,8L19 12/6/2624G  7/-|EB91 3/3|HN309 18/- UT6 5/6
1Us 5/3 BLD 182525 8/- EBCJB 4/9/HVR2  9/- U78 4/8
184 /8 BNT 716 25Z8G BC41 7/9|KT32 6/9'U107 12/8
185 4/(5‘31’1 9/6/275U 17/8 EBCBI 7/8|KT33C 4/- U181 11/8
174 31-'6P25 8/6130C1L 6/8)EBF80 7/8KT38 14/- U281 9/6
2D 5/6 6P28 9/9 30C15 11/6'EBF83 9/6 KT44 6/- U282 15/«
3A4 4/- 6Q7 5/6/30F5 6/- EBF89 7/9 KT45 8/6/U301 126
3AH 8/916Q7GT 8/-]30FL1 9/8'EBL21 9/9| KT61 8/6 U309 6/6
3D86 4/- 8R7G 9/-'30L1 6/8 EBL31 17/6 KT63 4/6 U329 9/6
3Q4 7/~ BSAT 5/9,30L15 SIQ;ECSZ 4/9 KTG& 13/6 U339  11/6
384 5/-188C7 4/9 30P4 8/6'ECO1 4/6 KT76 8/8 U404 6/=
3v4e 6/6 68G7 4/9 '30P12  7/6 ECO2 8/8 KTWBI 5/9 UB01 19/-
5R4GY 8/8 6SHY 3/- 30P19 13/4 ECC31 :/6 KTwW82 6/6 UABC80 7/~
T4 8/- 88)7 5/-,30PL1 9/3\150032 ‘KTWG:} 5/9 UAF42 7,9
504G 4/9 6SK7 5/- 30PL13 9/6/ECC33 4/6 KTZ63 11/- UB41 Y=
5V4G %16 6SLYGT 5/9 85C5 8/6 ECC34 ‘Ltﬁl 3/- UBC41 7/8
5Y3G 4/9|6SN7GT 4/6[35LBGT 8/-|ECC35 5/9 LN152 6/6 UBCBl 7/9
5Y3GT 5/6'65Q7 5/9 35W4 6/-|[ECC40  €/6IMUI4 7/- UBF80 7/9
5Y46 8/6 6887 3/6 35Z4GT b/6 ECC8L  4/9 N37 10/8 UBF89 /6
524 9/- BUAGT §/6 35Z5GT 7/-|[ECC82  4/9|N7! 13/- UBL21 12/~
5Z4G /- BV 4/6 41 6/6|ECC83  6/-'N108 13/-‘U092 8/6
524G 9/6 6V6GT ¢/- 42 §/6 ECC84  7/6 N152 8/3 UCC84 12/
6/30L2  9/- X4 4/6!50B5 7/8 ECC85  7/6 P4l 3/6 UCC8s 773
BAB 219 6X5G 5/-‘5005 8/6 ECC88 11/6 P61 2/9 UCF80 13,3
GAT 9/- 6X5GF 5/6 50LBGT 7/86 ECF80 8/3PABC80 8/- UCH21 9.8
6A8G /Y 6Y6G 716 33K U 9/8 ECF82 8/3 PC8E 11/6|UCH42 7/3
B8A8GT 12/6‘786 /-'61BT  17/6/ECH21 IIIG‘PCQT 9/6 UCH81 7.9
GACY 3-'7B? 5/19161SPT 11/~ ECH35 7/6 PCC84  6/6 UCL82 8/3
8AGS 2/9 7C5 /3 82BT .1/3 ECH42 8/8 PCC85 7/9.UCL83 12/
GAGY 8/9 7C8 5 5/6|ECHSL 7/ 76
5 5/-1THT 73178 5/-'ECH83 8/6/PCC89 8/6 UF42 5/8
8/9180 5/6 ECLSO 6/6/PCC189 13/6 UF&0 Tl
5/-183 8/6 ECL82  8/- iPCFSO G/E‘UFBS 8
oy 5/-1185BT 19/6 ECL83 10/6 PCF82  7/- UF8 14/8
5/- 8D3 3/-1185BTA IDIG‘ECLIZS 10/3 PCF84 12/~ UF89 il-
3/~ 10C1  11/8 807A) 5/- E 7i- PCF86 11/- UL4l -
5/9 10C2  14/6|807E AIB‘EFSG 3/3/PCL82  T/3 UL44 14/~
8/¢'10F1 4/9 813 49/- EF37A  7/- PCL83  9/- UL48 9/9
:ll- 10F9 10/6 832 14/- EF39 4/6 PCL84  7/3 UL84 G-
5/6, 10/- lSGBA 12/6 EF40 lll-‘PCLS.’) 10/- UMBO  9/8
5/6 UJLl)ll 14/81954 ‘EF‘H 8/-IPCL86 10/6 UR1C 718
16/- 10P13  8/6 855 2/J EF42 6¢/9 PEN25  3/9 UUS 12/-
6/- 10P14 9/6 958 £/{- EF50-BR1/6 PEN45 8/6 UU7 9/8
GBJG 5/9 10P13 7/-‘1625 5/6 EF50(A) 2IG‘PEN4H 4/6 UUS 13/8
8BR7 8/L 12A8 273 5763 T/8'EF54 3/3'PL33 9/6 UYIN 11/«
6BR8 0/6 12AH8  9/- 8001 3/6 EF80 4/6 PL36 /g UY21 9/8
6BWE  6/9 12AT 6/6 9002 4/91EF85 8/-‘PL38 15/8 UY4l 6/
6BW7T 5/- 12AT7 5/619003 5/9 EFg86 718 PL8 8/3 UY85 6/-
8C4 2/3 12AU8  9/-'ATP4 2/6 EF89 6/9 PL82 6/6 VP4B 9/=
8C5 5/6 IZ2AU7  6/- AZ31 /6 EF91 3/- PL83 6/6 VP23 2/9
6C6 76 12AV6  6/9|AZ41 - EF92 3/-'PL84 %18 VP4l 5/8
6ce 11/- 12AX7  6/6 B36 6/9 EF183 9/9 PL820 8/3 VR105 5/8
6Ch66 15/ 12BA8  7/- C1C 8/- EF184 8/6:PM84 9/6 VR150 5/~
6CHY 6/6 12BE8  6/6 CCH35 13/6 EK32 7/ PX4 12/6 W76 4,9
602 3/3 12BH7  8/9 CL33 9/- EL32  3/9 PX25 9/- W81 7/3
$D3 9/8 1208 5/8 CY31 7/8 EL33 ¥/~ PY: 8/- X61M 11/-
606 3/- 12E1 176/ D77 3/3 EL34 11/8 PY32 10/- X63 8/8
6F1 4/9'12H6 1/9|DA30 11/8 EL3s 6/- PY33  11/- X85 11/-
6F6 /6 12J5GT 3/3 DAC32 9/9 EL38 12/8 PYS0 8/6 X66 kik]
8F6G 4/6112J7GT  8/-| DAFIL 4/8‘EL41 8/- PY81 6/3 X76M 11/
H6F13 4/8'12K7GT 4/6|DAF98 7/3'EL42 "IQ‘PYS 5/9 X78 21/-
8F14 9/8 12K8 819 DF33 8/8 EL81 8/9 PY83 8/9 X789 21/«
D/ﬂ 12K8GT 9[6\0!’91 3/- EL84 6/6 PY88 9/- X81M  9/-
‘IZQTGT 4/6/DF96 %/3 EL85 8/9 PY800  9/-'Y63 6/=
4/9 128AT /- DF97 76 ELSL 3/8 P230 9/6 763 4/9
4{- 128G7 4/6 DHE3 5/6 EL9S 8/6 R18 8/6 266 8/8
1/6/128H7 3/6 DH76  4/6{EM34 8/9 RL18  11/-|
615 4/3 12837 5/8 DK82 8/6 EM80 716 SP41 2{3
835G 3/- 12SK7 4/6 DK91 5/ EM81 8/6 SP61 2/-
8J5GT  4/3|12SN7GT 6/9| DK92 7/- EM84  8/9 SU25 16/-} 100'a
8J8 3/61128Q7 /8! K96 TI3IEM85 9/6 SU2150 4/6 TYPES
8J7 £/6/13D3 5/6/DL33 76 EN31  16/- T41 6/9 NOT
6% 4/9)1487 14/6 DL35 716 EY51 7/6 TDD4  8/6| LISTED
8J7GT 7/6/19AQ5 /8 |DLE3 - /31014 8 S.A.E.
6K6GT 6/-119BG6 14/-/DL75 8/- EY88 9/8 U18 :IG‘ ENQS.

Send 6d. for list of 1,000 :nlpl.

PARK CRESCENT PLACE, BRIGHTON 7, SUSSEX.
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Your s fully

@® [N BUSINESS

EMPLOYMENT .
PARTNERSHIP -

INSURANCE - INVESTMENT
TAX - CONTRACTS - BANKRUPTCY

IN PERSONAL AFFAIRS

BUYING AND SELLING - LEASES
ACCIDENTS - MARRIAGE - SEPAR-
ATION, DIVORCE - SLANDER - HP
AND CREDIT SALE - NEIGHBOURS
WILLS - FREE LEGAL AID

STUDY IT

Written in Everyday Language by
leading Barristers and Solicitors

Everything in Law——Land ownership, Leases.
Tenancy Agreements, Repairs. Sub-letting. Rent-
control. Parents and Children. Changing your
name. Negligence. Blackmail. Misrepresentation.
Pensions. IOUs. Libel, Slander. Damages. Town
and Country Planning. Provocation. Trespass.
Nuisance from noise. Factories Act. Cheques.
Road Traffic Laws. Rights of a finder. Neigh-
bours. Investments. Annuities. Insurances. Wills.
Law on Clubs, Gaming, Lotteries. Fishing Laws.
FREE LEGAL AID explained . . . And much
more besides.

HANDSOME DURABLE BINDING
WITH CONTEMPORARY DESIGN

UL BT H AR T

THIS IS THE FIRST
ILLUSTRATED FAMILY LAWYER

DUDLEY PERKINS clarifies points of
law with 250 special illustrations—the
modern way to explain simply! Send
now and see this practical new Home
Lawyer for a week without cost.

IIIIIIIIIHIIIIIIIIIIIIIIIIHIIIIIIHIIIIIIIHIIlIIIIIIIIIIIIIIIIIF

[T I

SRR

PRACTICAL TELEVISION

NEWNES GOMPLETE

LAWYER

SALE OF GOODS
STARTING A BUSINESS
PATENTS - COPYRIGHT - TRADE UNIONS

June, 1963

ned

2MNHINIHIN,
EDITED

Dudley
Perkins

Known to millions for his
popular BBC broadcasts on
legal matters ;
AN TR THUTETITI

FREE FOR 7 DAYS

In this complex age of do’s and don’ts, rules and regulations, laws
and liabilities, the need for an understanding home legal guide is
urgent. You know that ignorance of the law is no excuse—yet you
are burdened by complicated language which only a legal mind can
fathom! Here at last is the answer—NEWNES FAMILY LAWYER
which explains your rights and privileges and liabilities in all your
personal, family and business affairs. It will save you annoyance
and anxiety . . . and prevent you from taking risks. Study it free

for a week without obligation to buy! )
| Post loday

BN S

§ To: GEORGE NEWNES LTD., 15-17 LONG ACRE, LONDON, W.C.2. I
| Please send NEWNES FAMILY LAWYER without obligation to l
purchase. [ will return it in 8 days or send only 5/- deposit 8 days after
l delivery, then ten monthly payments of 10/-, paying 105/- in all. Cash in l
] i,ld"’s £5. Name and Address in Block Letters please 1

M
: ersss |
ress
l Add :
Tick ¥ where applicable
i
The address on left is — l
1 Occupation My Property ]
l Rented
i Signature Parents’ Home ]
Mr. Furnished Accom. ]
1 PATENE'S e e ecsts s e <onins o1 e Mrs. i
Signature if you are under 21. (FL)539/2|5 Temporary Address
g gy |
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Editorial and Advertisement
ffices:

PRACTICAL TELEVISION

George Newnes Ltd.,, Tower House
Southampton Street, W.C.2.

© George Led.,, 1963
Phone: Temple Bar 4363.

Newnes

Telegrams: Newnes, Rand, London.

Registered at the G.P.O. for trans-
mission by Canadian Magazine Post

SUBSCRIPTION RATES
including post for one year

Inland = - - ~ £1.8.0 per annum
Abroad = - - - £1.6.6 per annum
Canada -~ - - - £1.5.0 per annum
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... 408
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Your Problems Solved ...
Test Case
Letters to the Edltor

The Editor will be pieased to consider
articies of a practical nature suitubdle
Jor publication in ' Practical Television™'.
Such articles showld be writien on one
side of the paper only, and should con-
tuin the nume and address of the sender.
Whilst the Edilor does not hvld himselr
responsible for the manuscripts, every efiort
will be made to return them 4 « stamped
and addressed envelopy s enelused. Al
.correspondence intended [ar ‘the Fdl(ur
should be addressed to FEditor,
Practical Television™. Georde Newnes
Ltd,, Tower house Solllllarllplan Street,
London, W.C.2.

Ouing to the rapid progress in the
design of radio and television apparatus
and to our eforts to Kkeep cur readers
in touch with the latest devcelopments
we gwe no warranty that apparatus
described in our columns ls not {he sub-
ject of letters putent.

Copuright in  all drawings. photo-
gruphs  and arm‘les putlished in
“Practicul  Television™ is  specifically
reserved  throughoul  the countries
signatory to the Berne Convention and
the U.S.A. Reproductions or imitations
of any of these are therefore eipressly
Jorbidden.,
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Practical Television

AND TELEVISION TIMES
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Progress of CCTV

HE possibilities of closed circuit television have, of course,
been recognised for many years, but now what was once a
novelty is becoming fairly commonplace. In medicine,

in industry, in teaching, CCTYV is playing an ever-important role.

When one begins to consider the possible applications, or
even of the applications today accepted as quite ordinary, the
prospect is quite staggering. In the Space Age, CCTV must
inevitably prove even miore spectacular.

But apart from the obvious serious uses, CCTV is now finding
contact with the public. For instance, a large store can televise
live fashion shows on a number of monitor receivers placed at
strategic positions throughout the building. And more humble
shops can, with guite modest outlay, devise customer-attracting
displays using modern compact equipment. The potentialitics
are legion.

With the advances in design and reductions in costs, yets
another prospect opens out, and one, moreover, highly pertinent
to readers of PracTicaL TELEvViSiON. This is the exciting possi-
bility of CCTYV as pure entertainment—CCTV in the home.

Modern equipment is sensitive enough to operate in normal
room lighting, eliminating the nced for expensive lighting
instattations. The cameras need only the minimum of skill to
operate and the controls are no more difficult to use than those
of a normal domestic TV receiver. And although monitor
units are necessary for more than one outlet, the ordinary home
TV set can be used for a single display.

Bearing these things in mind, and taking into account the
innumerable uses that come to mind, CCTV could develop into
a major feature of home entertainment. And, of course, CCTV
is ‘attractive to those with more serious interests and is ideal
for such things as TV microscopy.

We have been watching the rise in interest in home constructed
CCTV for some time and have been accumulating data. We
have also been active in the practical sense, too, and prototype
equipment ‘suitable for the home constructor is now being built
in our laboratory.

Results are encouraging and we hope soon to begin a series
of constructional articles dealing with this equipment, once we
are completely satistied that any possible sources of difficulty,
both electrical and constructional, have been eliminated. We
want to ensure that the maximum number of readers will be
able to construct this equipment.

There are also a number of other interesting constructional
items lined up for your future issues and we are particularly
pleased to be able to present, in this issue, the Henlow oscillo-
scope. This is not Just another oscilloscope. 1t is a specialtly
designed piece of equipment for TV work, and a study of the
specification given on page 391 will show that it is an instrument
worthy of serious consideration for TV experimenters.

UHHNEHA ST

Our next issue dated July, will be published on June 2Ist.
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MICROSCOPE/TV
CAMERA FOR
SPACE CAPSULE

]{ECENTLY at the Royal
VYV Microscopical  Society in
London, members witnessed a

‘

demonstration of a “ mini-micro-
scope ” connected to a closed-
circuit television camera which
might one day be used to examine
closely minute specimens picked
up from the surface of another
planet. The microscope has been
designed to be compact and light
enough to be included in a space
capsule that would deliver such a
load. :

The TV camera which is of
specially rugged construction, is
marketed in the UK by the Rank
Kalee Division of the Rank
Organisation, and is at present
being used in some American
missiles. A major problem still
to be overcome, however, is the
need for suitable apparatus to
transmit the pictures over such
vast distances, but this cannot
remain an insurmountable
problem for long.

A specially designed microscope
fitted to a TV camera.

New Station at Forfar

T has been announced by the BBC that plans are going ahead
: to provide a new transmitting station near Forfar, Angus,
which will serve the southern half of the county and parts of Kin-
cardine, Perth and Fife. This station will improve and extend
the coverage of BBC television and v.h.f. sound in these areas and
a contract for the supply and erection of the 500ft mast has already
been placed.

The station is expected to be complete early next year, and a
separate TV relay station is to be built to serve Dundee.

TV EQUIPMENT
ON NEW TANKER

SUNDERLAND firm of shipbuilders

A

engaged in the construction

Norwegian shipping line, which when complete, will be equipped

New Mast for
Welsh Programme

NLY 160ft away from the
existing television mast at
Wenvoe, near Cardiff, is the site
of a new BBC mast, planned to
transmit  the future Welsh
National Programme. The BBC

is at the moment
of an 80,000 ton tanker for a

with closed-circuit TV equipment as an aid to its navigation.
The equipment consists of remote-controlled cameras, mounted
on platforms fore and aft, and connected to a monitor in the wheel-
house. It is anticipated thar this equipment—which has been
developed by the Kalee Division of the Rank Organisation—will
greatly facilitate navigating the ship through docks and harbours.

|
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has already placed an order, with
the British Insulated Callender’s
Construction Company Ltd. for
the supply and erection of the
mast, which will, rise to a height
of 620ft.
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CCTV for

\IICROSCOPIC inspection of
“" minute electronic components
is more convenient if the image
from the microscope can be re-
produced on a screen, and at the

TELEVISION TIMES

Microscopic

Mullard research laboratories at
Great Baddow, near Chelmsford,
a closed-circuit camera channel is
being used to present enlarged
images of micro-miniature com-

389

Inspection

ponents on a 14in. monitor. This
process enables such components
as transistors to be shown to more
than one person simultaneously
and recently planar transistors
have been subjected to this kind
of inspection for mechanical
faults, etc.

The transistors are manu-
factured on a slice of silicon by a
photolithographic  process, and
therefore, any slice may con-
veniently be mounted under the
microscope. The camera is
mountzd above the instrument
with the eyepiece removed, and
the image can then be focused
simply by use of the camera con-
trols. The final image displayed
on the monitor screen is a
magnification of the transistors
(which are, in fact, only six
thousandths of an inch square) of
approximately 300 times.

A camera mounted over a micro-
scope magnifies planar transistors
300 times.

X-RAY IMAGE INTENSIFIER
TUBES TO

TRACE
BY

in their Hands ”
ulcers using this equipment.

TV IN THE
SCIENCE MUSEUM
ECTURERS at South Kens-

ington’s Science Museum will
soon have the use of closed-circuit

television to aid them when
delivering lectures. EMI  Elec-
tronics Ltd. is to supply the
equipment, which will be in-

stalled in the Museum’s lecture
theatre, and which will transmit
close-up  pictures  from  the
lecturer’s bench to two 23in.
receivers placed towards the rear
of .the theatre.

This will enable people sitting
at the back of the theatre to see
clearly any small specimens with
which the lecturer may choose to
illustrate his talk.

ULCERS!

coupling a television camera directly to a Mullard X-ray
image intensifier tube, viewers of the BBC series ™ Your Life
were recently able to see how doctors trace gastric

The image intensifier tube
tracks the path taken by a barium
meal, which is swallowed by the
patient, so that the location of the
ulcer may be revealed by an X-
ray examination. Normally the
image intensifier tube is linked to
a closed-circuit system, which is
a great improvement on previous
mzthods  of recording X-ray
images.

93rd SMPTE
Convention

gCIENTISTS and television
b technicians from all over the
U.S.A. and many other countries
converged on Atlantic City, New
Jersey, during April, to attend the
93rd semi-annual Convention of
the Society of Motion Picture
and Television Engineers.
During the five days of the
Convention, every different aspect
of television was covered by films,
lectures and exhibits. Many dis-
tinguished engineers gave lectures
on subjects ranging from tran-
sistor camera circuits to educ-
tional TV; from Telstar to studio
programme production.

Outside

Broadcast

Unit for Hungary

N

1950, Magyar Televizo, the Hungarian broadcasting authority,
ordered an outside broadcast unit from EMI Electronics Lid.

Recently they have ordered a second unit, of identical design to the

first.

The vehicle is to be equipped with four image orthicon cameras

and a zoom lens.

Like the first unit, the new vehicle will be

built on to a 7 ton Bedford chassis, and will be used to televise
outdoor events from all over Hungary. =
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Part
One

circuits it is almost mandatory to possess an

oscilloscope of reasonably high quality. Just
how good it needs to be is not too difficult to estab-
l:sh and this will be dealt with later.

However, the demands of any television system
are known to be somewhat severe and it must be
expected that the simpler types of instrument will
be inadequate except for the more rudimentary
aspects of testing. The present design is intended
o put within the reach’of the amateur a high-grade
cicilloscope capable of undertaking both more
elementary and more advanced work and at the
same time be inexpensive and relatively easy to
gonstruct both mechanically and electrically.

The Display Tube

To begin with, the design is centred on the old
cathode ray tube VCR97. This was at one time a
favourite tube for experimenial television receivers
and proved to be a good picture tube of its kind.
It is still available, as a look rhrough the advertise-
rments in this journal will show, and is cheap.
However, there are few serious experimenters who
do not have one laid aside somewhere.

There is, of course, no harm and indeed con-
siderable benefit in using a more modern tube if
desired. In any case a 5 or 6in. tube is recom-
mended. Although much good work can be done
with tubes as small as even lin. diameter, the
convenience of a 6in. display is such that the
average constructor will be convinced at first sight.

Oddly enough, the present British 405-line
system presents the severest condition in displaying
line synchronising pulses. The r.f. picture wave-
‘form 1s seldom if ever required for display except
for its primary purpose of producing a picture. In

IN any serious developmenz work with television
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wide-band
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A high quality instrument specially
developed for television application

designed and describe3 by

D. R. BOWMAN
%

this system the rise time is less than 0-25usec, while
in the 625-line system a rise time of 0-256usec is
specified. The difference is not great, however.

Rise Time

The rise time is usually given as the time taken
for the edge of a pulse to rise (or fall) from
10% to 909 of its extreme values. The
frequency response corresponding to this is given
by the expression:

rise time in microseconds=07 to 0:9

bandwidth in Mc/s.

‘Thus a conservatively estiinated bandwidth for
the 405-line pulses would be 3Mc/s, which is, of
course, the allotted bandwidth transmitted.

If, however, an oscilloscope is used whose Y-
amplifier bandwidth is 3Mc/s the Y-amplifier is
also contributing an error: this amplifier would, of
course, display an instantaneous pulse as one whose
rise time was 0-25usec.

If a pulse of actual rise time 0-25ustc were dis-
played it would appear as if it had a rise time of
0-35ysec—an error of some magnitude. While this
would hardly matter in routine receiver servicing,
development work calls for something better in
order of magnitude.

In the instrument here described the Y-amplifier
is arranged to have a bandwidth of 20Mc/s.
Although this bandwidth can be achieved by con-
ventional amplifiers, here a “distributed ” ampli-
fier is used as it has several practical advantages,
especially in its relative simplicitv and stability; in
addition the use of such an amplifier overcomes the
difficulty of arranging an output stage capable of
developing 80V or more to divide the Y-deflection
plates of the cathode ray tube. The design details
will be discussed later.

The Timebase

The timebase generator is of the familiar Miller-
transition type, modified to obtain extremely fast
flyback.

Provision is not made in this circuit for flyback
blanking of the cathode ray tube display, although
it can be incorporated, if desired, by a simple
addition to the circuit. The reason for this
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The Henlow Wide-band Oscilloscope
SPECIFICATION

Power Supplies Y-Amplifier
200-250V; 40-60 c/s; a.c. only; consumption hDeﬂection sensitivity: 100mV/cm at |,600V
120 wv. e.h.t.

Display Tube

VCR97: electrostatically focused and de-
flected. 6in. diameter screen, medium-persis-
tence green phosphor.

Alternative types: any modern 5in. or 6in.
tube of similar character, not requiring high
p.d.a. voltage.

E.H.T.: 1,600V, reducing to 1,450 for best
astigmatism control setting.

Graticule: removable, rotatable, and with-
out illumination. 6in. dia., engraved lines fcm.
apart vertically and horizontally.

Spot diameter: 0-5mm. maximum at 1,600V
e.h.t.

Shifts

X-shift: 1009, of maximum deflection.
Y-shift: 5009, of maximum deflection. (Both
direct-coupled.)

Timebase Output
40V p.p. into 1,000Q shunted by 50pF.

Timebases

Ranges: tess than 30cm/sec to 10cm/usec in
I} ranges, under unexpanded conditions. With
expansion, up to 50cm/usec. Free running.

Calibration: calibration scales not provided
as intensity-modulated markers are available on
all ranges.

Linearity: up to 20c/s—109, increasing to
2-59,. 20c/s upwards—39, or better.

Trace expansion: up to Bx normal except
on highest ranges, where it decreases to 5x
normal expansion from centre of trace. Con-
tinuously variable.

Sync: external or internal.

Jitter: not measurable with 100n sec rise-time
pulse.

Impedance: IMQ shunted by 12pF.

Response: [2c/s to 20Mc/s.

Attenuator: frequency independent up to
20Mc/s.

Sag: not measurable at 50c/s.

Linearity: |-59, of full deflection.

Gain control: stepped attenuator giving
+1,2, 4,8, l6.

Accuracy: 19.

Compensation: not necessary.

Mains Surges

Y deflection—2cm
% deflection—0-3em }for 59, sudden change.
Vaive and Semiconductor Complement
Sync amplifier—EF95.
Timebase generator—EF9l,
4 EB9I, ECC82.
Sweep amplifier—ECCB84.
Fulse amplifier—EF95.
Marker oscillator—ECCS8I.
Y-input—EC91.
Pre-amplifier—EF9I.
Distributed amplifier—EF(84 x 3.
E.H.T. rectifier—EYS5I.
Eias supply and marker clamp OA8I x 2,
Fower supplies: silicon diodes 500mA,
1,000V p.i.v. types (2).
Neon indicator—any miniature
mounting type.
Limiting Fuse—motor side-lamp 6V 0-5A.
Cathode ray tube—VCRY97.

EAS0 or

panel~

Dimensions

164in.x7in.x 1 5in. (174in.deep over projecting
knebs, 16Lin. high over carrying handle).

Weight
19 [b.
Cooling

Natural.

apparent omission is that while at low speeds of
scan the flyback pulse falls accurately on the fly-
back, at high speeds delay occurs in charging up
the stray capacitances through the stray inductances
of the circuit, and the flyback pulse is a fraction
of a microsecond late in arriving at the cathode
ray tube.

Thus the first part of the trace is lost and maybe
with it part of the pulse which ought to be dis-
played. Also, the time of flyback is not clearly
defined, and so in measurements involving time or
frequency, errors may occur because one or more

cycles of the displayed waveform are Jost in the
flyback.

In this instrument the brilliance can be advanced
to show the flyback trace and any part of the
display so *lost” can be accounted for.

At the highest speads the flyback trace takes an
appreciable fraction of the scan.time and is visible
at all but the lowest brilliance set-up. When being
used on the first ten ranges, however, flyback is
extiemely rapid and although visible in a darkened
room at fairly high brilliance set-up is hardly
noticeable at all in use.
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Synchronisation

The timebase generator is synchronised either
from an external source or by switching the
Y-amplifier output to the sync amplifier. This
consists of a pentode valve operated with a low
and variable screen voltage. By this means the
grid base is much shortened, so causing the valve
to operate as a slicer. The actual grid base is
determined by d.c. control of the screen voltage,
which enables the signal to be kept out of long
leads and also provides a measure of automatic
synchronisation.

TELEVISION June, 1963

need cause no surprise. With triodes, relatively
high values of anode resistor, relative to the anode
impedance of the valve, must be employed 1o
achieve acceptable linearity of scan.

For this reason the ECCS84 is used in this
position: the anode impedance is low, even when
the effects of the 2:2kQ cathode resistors—which
introduce current negative feedback—are taken
into account.

The loss of bandwidth is not severe and in fact
the trace is exceptionally linear except that on the
highest ranges the corners of the sawtooth are

rounded off, causing a little
cramping in the first and last in.

Ext of the trace; the main part of the
XT. H N H
Sync. Timebase a?v\?ﬁigter CRT % and X2 trace is still very linear.
Sy amplifier generator push— deflector plates .
Tine Y™ Grehepulyl PR X-Expansion
L ) Since the timebase voltage is
Timebase output ample, the provision for X-
expansion is readily provided.
The trace can be expanded on all
- - ranges 10 at least eight times the
— screen diameter, and expansion is
ERELISr generator gfid from the centre of the trace,
which proves to be most con-
venient in practice. The differen-
tial X-amplifier also allows of
very ready X shift by varying the
grid voltage and hence the dif-
Y-input ?;tlzaii' Distributed ferential anode voltages.
[ I Attenuator amplifier o
Y impedance (single —ended; CRT Y}
: transformer defiector Marker Generator
[ late .
g P The screen pulse of the Miller
H valve, on flyback, is used to
H ve control the operation of the time-
Lo aﬁ::ag;r Fia. |—Block di marker oscillator. The direct pulse is of the wrong
ig. | —Block diagram polarity and is insufficient in amplitude, besides
the osc:llos_cope. being of a rather indeterminate shape which

A positive-going signal on the grid of V1 causes
the anode voltage to drop considerably; this
negative pulse, if of sufficient magnitude to over-
come the bias across V2, is passed to the anode
of V3 and thence by way of the Miller capacitance
to the grid of V3, cutting off the valve and allowing
the anode voltage to rise to the level of the h.t.
line. Thus the flyback is initiated.

The timebase generator produces a very linear
sweep of about 40-60V magnitude. This is not
great enough to scan the cathode ray tube and so
an X-amplifier of the cathode-coupled triode con-
figuration is employed to produce the necessary
sweep voltage. This type of amplifier has the
advantage that it is very insensitive to hum
voltages and, although the power supply smoothing
is of excellent characteristics, any help in this
direction is of value.

Another advantage is that a push-pull output is
obtained and this is of great value in avoiding
deflection defocusing of the trace. With the
VCR97 specified, good focusing can be achieved
with asymmetrical deflection, but many modern
tubes are sensitive in this respect.

Bandwidth

The bandwidth of the X-amplifier need not be
very great and the 47k{) resistors in each anode

additionally alters with the position of the range
switch. Hence this pulse is shaped and amplified
before being put into use.

This is accomplished by means of the pentode
V6. which is operated with low anode and screen
voltages and is direct coupled to the screen of V3.
The S5pF capacitor across the 3-3M( coupling
resistor is for ‘* speed-up” purposes and its value
was determined especially 1o give the best pulse
shape on the fastest timebase ranges, where the
problem is most severe.

good square negative pulse is hardly ever
obtained on the grid of V6, but the positive pulse
at its anode is well formed and of high amplitude.

V7A and B are connected in an oscillator circuit
whose frequency can be switched to any of three
spot frequencies, 1Mc/s, 100kc/s and 10kc/s. The
oscillator is arranged to operate very “ fiercely ” and
an output waveform is obtained which is rich in
harmonics and is therefore a distorted sinewave,
somewhat “ spiky ” in appearance.

This is just what is needed to modulate the
cathode ray tube beam so that the display shows,
instead of a continuous trace, a series of sharply
determined dots whose distance apart is lusec,
10psec or 100usec as desired.

For switching on this oscillator at the beginning
of each scan a special circuit is used which ensures
that the oscillator always begins in the same place.
If it did not the dots would fall in random positions
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on subsequent traces and no markers would be
visible.

Arrangements are also made for the grid of the
cathode ray tube to be kept below zero volts
relative to its cathode: if this was not done the life
of the tube would be shortened seriously.

This type of marker is generally preferable to
that which causes a *“ pip ” to be superimposed on
the waveform displayed. This latter can often
obscure small features of the wave, a state of affairs
easier to avoid if the markers are of brightness-
modulation. Brightness modulation for this pur-
pose is sometimes described as “2-axis™ time
marking.

Yoltage Calibrator

As all three positions are needed for the time-
markers, two of the remaining positions of the
switch are devoted to the provision of 50-cycle
calibrating volages. These are obtained by means
of resistive voltage dividers across one of the 63V
transformer windings; 1V and 0:1V peak values are
provided at a socket brought out to the front panel
of the instrument, whence a small piece of wire
only is needed to connect to the Y-amplitier input.

This is done to avoid internal switching, which
necessarily has to be in circuit all the time and adds
materially to the Input capacitance of the
Y-amplifier. In this circuit the Y-amplifier has a
very high input resistance—over 1MQ—shunted
by only 8pF, and additional strays of even
only a few pF are to be avoided if the care taken
in design and construction is not to be nullified.

Step Attenuator

A stepped attenuator is provided, in preference
to a continuously variable gain control, for the
Y-amplifier, largely because the resetting accuracy
is so much better. During development of the
oscilloscope the attenuator was given more thought
than might be imagined.

It was realised that if time-consuming and
delicate adjustments were to be avoided the
attenuator used would have to rely upon inherent
impedance of frequency rather than upon correc-
tions to be applied after construction.

As is well known, at the higher frequencies the
szlf-capacitances of resistors alter their effective
vrlue and a simple voltage-dividing network
divides voltage as much by capacitance as by
resistance. This can be avoided by using low-
value resistors of a few tens or hundreds of ohms,
but, of course, if such an attenuator were placed in
the grid circuit of a valve the Y-amplifier would
have an unacceptably low output impedance.

The case of the “few ohms” resistor, whose
errors are due to self-inductance, can, of course,
be neglected.

“Accordingly, in this circuit, a cathode-follower
input valve is used whose bias is given correctly
by the cathode resistor employed. The output
impedance is very low, suitabe for feeding into an
attenuator comprising low-value resistors. The
attenuator is terminated by the cathode impedance
of a grounded-grid amplifier, the anode circuit of
which develops the voltage which is fed into the
grid line of the distributed amplifier proper.

This type of attenuator arrangement suffers from
the disadvantage that the input cathode follower

PRACTICAL TELEVISION 393

has less than unity amplification and that only half
this reduced output can be developed across the
following grounded-grid amplifier input. However,
this reduction in gain can be made up later, and the
circuit shows negligible frequency-dependence up
to 20Mc/s, the bandwidth of the Y-amplifier.

Actually, separate tests show that negligible
errors occur up to at least 40Mc/s, so that is plenty
in hand.

Power Supplies

Power supplies for this oscilloscope are modest
and if the specified transformer is not obtainable
a 350-0-350V 100mA type could probably be
pressed into service. The e.h.t. is derived from
a half-wave 900V winding, giving 1,270V rectified
output at low load. The main h.t. supply is 300V
at less than 100mA, and as the final anode of the
cathode ray tube is connected to the positive h.t.
rail a total e.h.t. of 1,570V is available.

Although the VCR97 is rated at 2,000V, and can
actually operate at 2,500V to advantage, 1,570V
permits of a spot diameter of less than 0-5mm at
good brilliance. If a 350-0-350V transformer is
used, e.h.t. will total only 1,340V, but this will
result in only minor degradation of the display.
In this case some slight alterations in the resistor
chain may be needed to obtain the correct range
of focus adjustment.

P.D.A.

If a modern tube incorporating post-deflection
acceleration is used a voltage doubling arrangement
raising the eh.t. to a total of 2,800V can be
employed. The intermediate anode should be
connected to chassis and the P.D.A. anode to the
main h.t. rail; this gives a little post-deflection
acceleration, but not very much, and permits
normal operation of the tube.

A tube permitting asymmetric Y-deflection
should be chosen, as the distributed-amplifier
output is single-ended. Alternatively, a secondary-
emission output valve can be added to the ampli-
fier, push-pull output being taken from anode and
dynode.

Anode and dynode resistance of about 2-2k0}
each would enable an appropriate output to be
obtained, with bandwidth of about 30Mc/s.

Construction

The instrument is constructed in double-decker
fashion. The lower chassis is approximately 17in,
x 7in. and the upper somewhat smaller, about 11lin.
x 7in. The lower deck is devoted to the larger
hardware, such as the smoothing chokes and
capacitors, and the transformer also if a stout zinc=-
metal box is available for encasing it. If not, this
item is best separated completely from the oscillos-
cope, appropriate leads being made up into cable
form 1o connect the * power box” with the main
instrument.

The importance of this can hardly be over-
stressed. The transformer field is certain to distort
the trace appreciably unless very effective shielding
can be provided, and the usual zinc-metal screen
around the cathode ray tube is not normally effecs
tive enough to overcome the trouble.

CONTINUED NEXT MONTH
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essentially from the frame timebase (see

“ Frame Timebase Troubles” Practical
Television, January, 1963) in that apart from
producing electromagnetic power to deflect 'the
scanning spot horizontally from the left to the
right-hand side of the screen of the picture tube,
it also has to generate the extra high voliage
(e.h.t) to energise the final anode of the picture
tube.

This often means that if a line timebase fault
develops nothing at all can be seen on the screen.
This makes life rather difficult, for one cannot
be immediately sure that the trouble is, in fact,
in the line timebase section as a whole, for exactly
the same symptom would be produced by failures
in other parts of the circuit. However, one or two
speedy tests soon reveal the fault area.

Before we look at faults, let us gen up on the
make-up of the line timebase section of a modern
receiver. There are three stages concerned, which
are (1) the line oscillator or generator, (ii) the line
amplifier or output and (ii1) the booster diode
circuit. As with a frame timebase, the line circuits
push a sawtooth current through the line scanning
coils (Fig. 1), the rising part of which pulls the
scanning spot from the left to the right of the
tube at a constant speed. The falling part of the
current waveform causes the spot quickly to return
to its starting point at the left-hand side of the
screen.

To produce a constantly rising sawtooth current
in the scanning coils demands a very carefully
tailored voltage waveform both in the line
oscillator and output stage, and this  tailoring ”

THE line timebase of a television set differs

Scanning stroke Triggered by line sync pulses

Retrace
Fig. 1—The scanning and retrace current waveforms
which are required in the line scanning coils to
deflect the scanning spot from left to right linearly
and from right to left swiftly, at 10,125¢/s on 405
lines and 15,625¢/s on 625 lines.

is done by resistive and capacitive networks and
other artifices which are related chiefly to the
design of the circuits and need not concern us
unduly in this article.

When the current falls on the trailing edge of
the sawtooth, a very rapid current change occurs
in the inductive elements of the circuit, the effect
of which is rather like 2 dynamo being spun at
a terrific speed over half a revolution. Across the
inductances is induced a very high value peak
voltage. This voltage (or peaks of voltage) is
applied to the anode of the e.h.t. rectifier, so that
across the rescrvoir capacitor in the cathode
circuit is developed a d.c. charge. In modern sets
this rises up to 18kV and is fed away to supply
the tube final anode. Note that the charge in the
reservoir is always in excess (or should be) of
the e.h.t. current requirements of the tube. The
analogy is the water reservoir—or any other kind
of reservoir for that matter. If the tube burns
up more power than that available in the reservoir
capacitor, then the raster “ blows up ” and goes
out, leaving a blank, unlit screen.

First Symptom

Here, then, is our first symptom, and this can
be caused by the booster and line ampliiler valves
failing to provide sufficient power to fully recharge
the reservoir and by the eh.t. rectifier being low
emission. The rube taking too much current due
to poor vacuum or gas or by turning the bright-
ness too high to overcome a tube fault are other
causes of the effect, which should be duly noted.
Sometimes misadjustment of the jon trap magnet
on the tube neck encourages the symptom, and
when all else fails check the ion trap setting with
the brightness two-thirds on. Always adjust the
magnet—along and around the neck—for maxi-
mum brightness.

On 405 lines the timebase runs at 10,125¢/s
and can be heard as a high-nitched whistle. With
age, the response to high-frequency sounds
diminishes, so in order to tell whether or not the
line timebase is working it may be necessary to
adjust the line hold control so as to reduce the
line frequency a little. On 625 lines the line speed is
15,625¢c/s—a frequency which is above the
auditory responses of almost all but the very
young. This is one thing in favour of the 625-line
system, for the shrill 10,125¢/s whistle of the
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405-line system is disconcerting to a large number
of viewers, and normally there is not much that
can be done to alleviate the noise. It is sometimes
possible to hear a 625-line timebase by turning
the frequency down as far as possible by the line
hold control—the whistle, of course, indicating
that, at least, the line generator is working.

Listen for the Whistle

If a set from which the line whistle has normally
been audible suddenly fails to give screen illumina-
tion and the whistle, there is little doubt that the
line timebasc has ceased to operate. The whistle
comes from a magnetostriction action in the core
of the line output transformer (magnetostriction
means dimensional changes produced in a
magnetised magnetic material). Sets using line
blocking oscillators may create a small whistle
from the blocking oscillator transformer.

Let us look into this in greater detail. Suppose
our set uses a multivibrator line oscillator (no
transformer) and the whistle and raster fail. We
know definitely that the line timebase is wrong,
but we cannot be sure whether the oscillator or
output stage is responsible. A fault in the out-
put stage, booster diode stage or shorts in the
line output transformer could give both effects
—as, of course, could complete failure of the
oscillator. However, if the oscillator remains
functioning, this can usually be heard as a very
soft whistle even though the amplifier or boost
sections may be totally defunct: but often to hear
this soft whistle the ear has to be held close to
the chassis and the line hold control turned from one
end to the other of its range. Once the whistle is
heard under the unlit screen fault condition all
attention can be directed to the amplifier/booster
section.

If there is no trace of the whistle, one can still
not be absolutely sure that the oscillator is bad,
and there are three ways by which this can be
proved. One is 1o look at the line waveform by
connecting an oscilloscope to the signal grid of
the line output valve, another is to concentrate
the line whistle into an earphone by connecting
it—via 0-001uF capacitors (one in each lead)—
between the signal grid and chassis and the third
is to measure the negative potential at the signal
prid of the line output valve, relative to chassis.
This reauires a sensitive voltmeter (at least
10,000Q2/V) or a valve voltmeter.

When the output stage is receiving signal from
the oscillator, the grid usually goes fairly heavily
neeative (20-30 volts, depending upon meter load-
ino), and the potential can be made to vary by
adjusting the line hold control. If there is a
variable negative voltage at this electrode, rhere-
fore, one can be reasonably sure that the oscillator
stage is working.

Oscillator Not Working

If it is thus proved conclusively that the
oscillator is inactive, subsequent operations
become obvious. A few voltage checks in and
around the oscillator section, a check of the asso-
ciated components and the valve itself (note that
the valve may be a part of a double valve—such
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as the triode of a triode-pentode, for example) will
soon reveal the part responsible for the failure.

If the oscillator is working, however, lack of
line whistle may or may not indicate a line ampli-
fier fault. Some sets da not produce much whistle
even when they are working correctly and—as
already explained—there is the possibility that
there is a whistle but that it cannot be heard.

If the set is known, then the whistle will be
conspicuous by its absence—if it has failed; but
on the other hand a set which is not known to
the repairer may not give a distinct clue in this
respect. The amplifier may be working quite
happily but the unlit screen may be caused by
lack of e.h.t., back-bias on the tube or, in fact, a
faulty tube.

E.H.T. Rectifier Heater

If the amplifier is working the e.h.t. rectifier
heater should be alight, since this heater is ener-
gised by stepped-down pulse voltage developed
across a few turns of wire on the line output trans-
former. If there is a glow here, then there should
be e.h.t. voltage on the eh.t. lead to the tube
final anode. This can be checked by holding the
connector end of the lead a millimeter or so away
from the metal chassis (hold well away from the
wire conductor by the heavy insulation to avoid
bad electric shock), and if there is e.h.t. voltage
a vigorous discharge will occur between the gap.

If e.h.t. voltage is thus proved, the blank screen
is caused by something other than a fault in the
line timebase—and that is another story. . . . How-
ever, there is one rather important point to
remember at this stage, and that is a heater/
anode short in the e.h.t. rectifier (this sometimes
happens) will put pulse voltage on the tube final
anode and this will discharge somewhat more
violently than rectified pulse voltage across the
reservoir capacitor. Note also that on most recent
sets the reservoir capacitor is formed by the
capacitance between the inner and outer conduc-
tive coatings on the tube flare—with the glass as
the dielectric. This means that the tube itself
acquires a heavy charge and this can prove uncom-
fortable if discharged across the hands—it thus
pays to discharge the tube before interfering with
the e.h.t. circuits.

Rectifier Unlit

If the e.h.t. rectifier is unlit two things could
be responsible: (i) open-circuit or otherwise defec-
tive e.h.t. rectifier heater or (ii) lack of pulse voltage.
If the valve is proved good. useful information can
often be obtained by onerating the rectifier heater
from a dry battery. The heater wires should be
removed from the transformer winding and in
nlace connected across a battery of correct voltage.
The battery should be set up on a stand of very
high insulation, as when the line timebase starts
working the whole of the battery circuit will rise
to e.h.t. potential. Keep the hands well clear when
this happens.

If there is a full line scan with no apparent
distortion. the trouble would have been caused by
poor insulation on the e.h.t. rectifier heater wind-
ing on the transformer. More often than not, hows=
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ever, there will be a2 compressed line scan and
very little e.h.t. voltage, giving a dim picture. By
studying the picture, Test Card or raster one can
sometimes pin-point the line amplxﬁer/boo;[er
circuit trouble. Excessive compression on the left
ot the scan would indicate trouble in the booster
diode circuit. A low emission diode or faulty
booster reservoir capacitor (e.g., that capacitor—
often about 0-25,F—in the booster diode cathode
circuit) can cause this, while compression on the
right-hand side may indicate a fault in the line
-amplifier valve circuit. Here the valve should be
checked as well as the capacitor and resistor on
the control grid electrode and the screen grid feed
resistor and bypass capacitor if fitted.

Scan Coil Shorting Turns

A low overall line scan of a few inches often
indicates shorting turns in the line output trans-
farmer. A symptom like that shown in Fig.
indicates shorting turns in the line scan coils, while
a symptom such as that in Fig. 3 shows that the
low pulse voltage is caused by the line oscillator
running well off correct speed. If this happens
the efficiency of the line amplifier falls badly and
often the heater goes out. This can sometimes be

Fig. 2 (above)—The symptom of shorting turns in the

seanning  coils—often called keystone distortion.

Fig. 3 (below)—The symptom of incorrect line
oscillator speed—see text.

June, 1963

Fig. 4—The symptom of false line lock—see text.

demonstrated by turning the line hold control to
the extreme end of its range—the heater will go
out and the screen go blank. The trouble here
then would be in the time-constant components
of the oscillator. In the main the line hold control
and its series resistors should be examined.

Shorting turns in the transformer or a definite
defect in the amplifier or booster circuits—Ilike a
dud valve or shorting capacitor—or open-circuit
resistor—would prevent the production of e.h.t.
voltage even though the heater of the rectifier is
being ¢nergised from a battery. There must be
pulse voltage, of course, to give e.h.t voltage, and
if this is lacking there is nothing—apart from
correcting the fault—that can be done to produce
screen illumination. -

False Line Lock

This symptom is shown in Fig. 4. Its usual
cause is incorrect adjustment to the line. hold
control, but if a series resistor or time-constant
capacitor associated with the control has altered
in value it may be impossible to adjust the control
for correct line lock, in which case with the con-
trol hard against one of its stops the false line
lock symptom may occur. Note that if the bad
component has changed a lot in value it may be
impossible even to get false line lock, and then
the effect would be as shown in Fig. 3.

Electron Oscillation

A symptom which is rarely illustrated is shown
in Fig. 5. The vertical, ragged line is caused by
a form of electron oscillation (B-K oscillation) in
the line output valve. Sometimes there are
several vertical lines and at other times the line
may drift horizontally across the picture. The
latter effect results from radiation of the inter-
ference from a nearby receiver tuned to a different
channel from that being received by the affected
set.

The symptom shows up mostly when the aerial
signal is weak and in order to display it sufficiently
to photograph it was necessary to reduce the

—continued on page 397
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PRINCIPLES and PRACTICE

By G. J. King

of TELEVISION

CIRCUIT REFINEMENTS OF
MODERN RECEIVERS

CONTINUED FROM PAGE 369 OF THE MAY ISSUE

EFORE going on to a ncw series—" Principles
B and Practice of Colour Television ™ (starting

next month)—it will bec  worthwhile to
summarisc that which has been said over the last
eight months and conclude this scries by looking at
a few recent devclopments in monachrome (black-
and-white) television receivers. -

Although colour television features scveral arti-
fices which are not used in monochrome systems,
colour does, nevertheless, have much in common
with black-and-white circuit practice, and the
salient points in this respect will be revealed in the
summary.

In Part 1 (October, 1962, issue) the requirements
for a television broadcasting system were dealt
with.
distinct sections for sound and vision, while some
of the sections arc common to both. The main
point is that the dipole aerial represents a tuned
circuit but that its response is sufficiently damped
to embrace both the sound and vision signals. On
Band I the aerial is only one channel wide, while on
Band IIT it may respond to two or even three
adjacent channels, and on Bands IV and V up to
ten channels may be covered with the one aerial.

Fig. 38 (right'—The line eliminator basic circuit as
used by K-B in the VV series.

It should be noted that an aerial takes no cog-
nizance of the information content of the signal. It
serves essentially to collect as much as possible of
the wanted signal only without mutilation. This
means that there is no fundamental difference
between the requirements of an aerial for receiving
405- or 625-linc monochrome sighals (though with
the latter extra special attention may be given to
the design to ensure that it passes the wider video
signal spectrum) and colour signals. In detail,
however, an aerial for colour would probably be
somewhat meore exacting than its monochrome
counterpart simply because signal degration would
cause effects that are far less acceptable in colour
than in black-and-white.

The prepagation of v.h.f. and u.h.f. signals was
considered in Part 2, and this will apply cqually 1o

It was shown that the system is in two .

colour—more so, probably, as revealed in the pre-
vious paragraph from the aerial aspect. This
article also gave information on line standards and
definition. Note that colour television will be
launched in Great Britain on 625 lines—probably
in Bands IV and V to start with but later in the
v.h.{. Bands as well.

Most of Part 3 was taken up with the question
of horizontal definition and how this is rclated to
bandwidth. The size factor of the scanning spot
was also dealt with., Everything that was said here
applies equally to colour.

Part 4 dealt with tvpes of receciver, including
405-line only and dual-standard models: also
those which are at present suitable only for 405-line
signals but which can later be altered to provide
dual-standard operation. Colour receivers will, of
course, be suitable only for 625-line signals and
adaptable for operation on any channel in the u.h.f.
and v.h.f. Bands.

T'he characteristics of the signals were also looked
at and the technique known as intercarrier sound
(that which is used with CCIR 625-line television

HT.+ .o

Focus
electrode,

From St
line

scanning
coils MR1

systems) was brought to lxght The signal charac-
teristics of colour programmes differ somewhat
from: those in monochrome but there are still quite
a few common features which are necessary to make
the colour system compatible. Intercarrier sound
will also be used on the British colour system.
The main message in Part 5 concerned the
switching in dual-standard reccivers and methods
of conversion. This theme was taken up again in
Part 6 and developed in terms of cxtracting the
inicrcarrier sound signal. Information on signal
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cpraer NREeow
Contrast
control ] Fig. 39 (left)—Auto controls for bright-
r > ness/contrast (a) and contrast (b).
A These work because the light-dependent
resistor (LDR) falls considerably in
< resistance with increase of light falling
upon it. The circuits are described in
b the text.
Clamp
diode

(a) 7

polarity and video amplifier biasing was also
included. None of these things has any specific
significance so far as colour is concerned.

Part 7 gave details of u.h.f. tests radiated by the
BBC, details of u.h.f. acrials and an introduction
to communal acrial systems.

Part 8 (last month) cxpanded the communal
acrial system, showed how it could be used to carry
625-line signals originally radiated in the u.h.f.
Bands, and finally gave details for planning a small
system. The article concluded with details of
reception of the uw.h.f. test signals radiated by the
BBC at distances up to S0 miles from the
transmitter.

We now conclude this short scries, which was
designed to give a sort of bird’s-eye picture of the
television art as a whole, with a little information
on the most up-to-date components and circuits to
be found in today’s television receivers.

Vision AGC, Iinel

Controlled Warm-up

As new as British 625 lines is the controlled
warm-up feature of all new Mullard valves designed
for operation in television series heater chains.
Many experimenters will have noticed that when
first switching on a television set from cold not all
the valves heat up together. One or two of them
may flare up brightly when the set is switched on
and then gradually dim to normal brightness as
the other valves warm up.

This state of affairs is caused by the heating
characteristics of all the valves not being cqual.
The current flowing in a series-connected heater
chain is governed by the toral resistance of the
chain, while the voltage developed across any
heater depends upon the resistance of that heater.

Now the resistance of any heater is greater when
it is hot than when it is cold. This means, then,
that if one valve warms up more rapidly than the
rest in the chain the effect on the current will be
insignificant, while on the voltage across that valve
it will be grave. Indeed the voltage could risc in
excess of S50 per cent above the normal heater
voltage. This can be damaging to the heater and
will result in premature failure.

In the past this trouble has been alleviated by
the use of a thermistor in the chain. A thermistor
has a high resistance when cold and a low resistance
when hot—the opposite to that of the heater. Thus

(o) %

when the set is first switched on the chain current
is limited by the highish resistance of the ther-
mistor, but as this gets hot so its resistance
decreases, but it does this gradually and pushes a
progressively rising current into the chain, thereby
avoiding damaging surges.

The new Mullard valves, however, now make
the thermistor somewhat obsolete in this application
anyway, for the ncw method of manufacture under
accurate and controlled conditions ensures that,
without added protection. the voltage developed
across any heater will not cxceed the permitted
50 per cent above normal during the warm-up
period. New sets, therefore, will appear without
thermistor heater protection and due to this the
warm-up time will be shorter, which means the
faster appearance of the picture on the screen.

Line Eliminator

An ingenious method for the elimination of the
scanning lines has been evolved by Kolster-Brands
and is in use in the VV range of receivers. The
basic circuit is shown in Fig. 38.

In effect the scanning spot is slightly defocused
so that it is just about the right size to fill the space
between the scanning lines without overlapping.
The system is tied to the electrostatic focusing used
in this range of models. Normally the clectrode
for focusing is not very critical so far as voltage is
concerned and it is usually fed from a potential-
divider preset from the h.t. line (R1 .in the circuit).

The idea is to adjust this preset for the optimum
results when the set is first set up and it is usually
never necessary to alter the setting unless the tube
or some other major component in the line time-
base circuits is replaced. However, if the electrode
is taken too positive, effects of poor e.h.t. regulation
would occur—e.g. defocusing on  whites, but if
taken fairly high in a negative direction the degree
of defocusing remains reasonably consistent over
the whole brightness range of the picture.

This, then, is haw the linc elimination artifice
works. With S1 open the focus clectrode receives
around 200/300V for optimum pin-point focus.
When switch S1 is closed to bring in the line
eliminator, pulses from the linc scanning coils are
fed to the rectiier MR1 (which is a high peak
inverse voltage type by STC). The pulses are thus
rectified and the d.c. output is developed across
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the load resistor R2. Here there is about 500V,
and since this adds in opposition to the® positive
voltage applied via the focus preset the tube focus
electrode receives in the region of 200/300V
negative relative to chassis. It is this heavy nega-
tive voltage which gives the line elimination effect.

Baby Alarm

This range of sets also incorporates facilities for
a baby alarm or one-way intercom. A two-stage
transistor amplifier, suitably isolated from the
mains supply and receiver chassis, is powered from
the set’s h.t. line and picks up a signal from a
microphone in the infant’s bedroom. The output
of the ampvlifier is switched to the a.f. stages of the
set in such a way as to bypass the volume control.

Thus, despite the setting of the set's volume
control, any disturbance in range of the microphone
will give full output from the receiver's speaker and
usually outweigh the sound volume of the pro-
gramme itself.

Automatic TV

The present trend is for the introduction of
automatic control devices to displace the manual
control knobs. The aim in this respect, of course,
is to reduce the “ user” controls on a recejiver to
just one—the on/off switch. Although this has
not vet come to pass we are well on the way.
Already we have sound and vision auto gain
control. compensating circuits in the frame and
line timebases to cater for changes in power voltage
and normal wear in valves and components and
.automatic contrast and/or brightness control cir-
cuits to adjust the set to its ambient lighting
environment.

TELEVISION 399

The circuits in Fig. 39 show how the latter auto
control works in practice. The LDR is a light-
dependent resistor which has the property of
decreasing in resistance considerably as the illu-
mination falling upon it rises. In Fig. 39{a) the
L.DR is connected between the video amplifier and
the picture tube cathode circuit se that when the
ambient lighting increases the decreasing resistance
of the device causes a greater signal to be applied
to the tube, thereby increasing the brightness and
contrast to compensate.

In the circuit at (b) the LDR is connected in
series with the contrast control so that a rise in
ambient lighting results in an increase in positive
voltage at the top of the control. This counteracts
the negative a.g.c. bias from the sync separator
stage as applied to the a.g.c. line, causing the line
to go less negative and the gain of the vision
channel to rise. In this way. therefore. the rise in
lighting is balanced by an increase in contrast.

On some models the fine tuning control has
already been dispensed with (except as presets) and
on the u.h.f. channels tuning is often maintained
accurately by automatic frequency correction work-
ing in conjunction with a phase discriminator in
the i.f. stages. - Designs for such u.h.f. tuners are
alreadyv available.

We also have motorised tuning and press-button
control. also automatic tuning systems operated by
flashing a torch on a LDR. Yes. indeed. we are
certainly entering the automatic era and this is just
as well, for without auto controls on many circuits
the owner of a colour television set would be
impelled cither to take a course in colour television
receivers or employ a full-time service engineer . . .
but morc about colour next month.

LINE TIMEBASE TROUBLES

— continued from page 396 —

signal applied to the receiver, which is the reason
why the picture of Fig. 5 is rather grainy.

Changing the line output valve usually effects a
complete cure, but this is often expensive as the
valve may be otherwise perfectly sound. The
oscillation can be varied and sometimes cleared
by surrounding the valve envelope with a magnetic
field, and in this respect a discarded ion trap
magnet is useful; but a small bar magnet may do
equally as well. Some commercial receivers feature
a small magnet round the line output valve speci-
fically to clear this trouble.

Note that the disturbance is emphasised by a
weak aerial signal and by a mismatch between the
aerial and the set. The usc of a set-top aerial
really reveals the trouble if the set is that way
inclined.

In conclusion, it is as well to remember that
the first half of the linc scanning energy is pro-
vided by the conduction of the booster diode,
while the latter half of the scan is provided by
conduction of the line output valve. Thus, if
cramping or distortion is present on the first (lefr)
half of the scan the trouble is most likely in the
boaster diode section of the circuit, while if
present in the right hand half the output valve
and clectrode feed components should first be
investigated.

Fig. 5—This vertical, ragged line is caused by a form
of electron oscillation in the line output valve.

Check H.T. Yoltage

The line timcbase on most sets needs to run at
full efficiency to give a full scan and freedom from
distortion, and even a slight fall off in efficiency
will cause some trouble or other. One thing that
shouvld be looked into for lack of width and dis-
tortion is the h.t. voliage. for -he cfficiency of the
stage  drops rapidly with fall in h.t. voltage.
Renlacement of the metal mains rectifier clears
80, of thesc troubles.

www americanradiohistorv.com


www.americanradiohistory.com

400 PRACTICAL TELEVISION

—TV ALIGNMENT-

by H. W. Hellyer
PART 2: VISUAL METHODS

T is quite possible to align a television receiver
I'with a high degree of accuracy, using nothing

but an amplitude modulated signal generator
and an output meter. Plus, it should be said, a fair
amount of patience.

As indicated in last month’s arucle, the correct
techmque is to match the mput signal to the
appropriate circuit point, and mterpret the output
readings intelligently. Before going any farther, it
may be as well to clear up a few loose ends about
spot-check methods. First, is the question of
selectivity, sensitivity and bandwidth. These three
terms are often applied indiscriminately.

Selectivity can be defined as the ability of a
receiver to tune within stated limits to the trans-
mitted signal rejecting unwanted signals. Fig. 1
shows the frequency coverage and receciver curves
of a vestigial sideband system, represented ideally.
(For further reference, sce also Fig. 1(a) and (b)
of Part Onc.)

«— Channel 3 Channel 4 Channel 5 —>

o
Vision ’ ‘

54 56 58 60 62 | 64 66 68
Frequency

Sound in Mc/s

carrier

Sound
carrier

Fig. I—The frequency coverage of a portion of
Band I, showing the channel spacing.

The important thing to remember is that these
curves have a certain amount of ‘“spread” in
pracnce, and tuning must be such as to achieve
separation between adjacent channels, to keep the
sound channel accurately spaced and aligned, and
to retain the shape of the response curve so that
second channel interference is also eliminated. This
means that proper selectivity is also tied up with
bandwidth, and adequate sensitivity depends on
both.

Bandwidth is the difference in frequency between
two points on a response curve at which the
measured gain is a stated amount less than at the
resonant frequency. For the television signal, good
resolution depends on the bandwidth being main-
tained level over the response curve for 2:7Mc/s (in
the 405-line system) and the correct falling away
towards the ‘sound carrier at the lower end,
achieved by the sound rejector circuits, as we have
already seen, plus the shaping of the higher fre-
quency slope, with adjacent channel rejection.

June, 1963

FAULTS CAUSED BY MISALIGNMENT

Incorrect bandwidth gives rise to a number of
different faults, quite apart from the loss of resolu-
tion. If, because of misaligned sound-traps, the
vision channel is responsive to signals in the lower
sound channel, sound-on-vision will result. A peak
in the top of the response curve will give the
symptom of * overshoot”. This shows as a black
line following the right-hand contour of a white
object, and is easily discerned on Test Card ‘ C°.

While a certain amount of *shaping” of the
curve is introduced by manufacturers to sharpen up
the resolution, any mistuning of the i.f. circuits or
alteration in the cathode capacitance of the video
amplifier can cause severe overshoot, with the
noticeable black-after-white effect. Tuned circuits
that are misaligned will tend to oscillate at their
tuned frequency during the sudden change in
modulation level from black 1o white, or vice versa.

In practice, a waveform as in Fig. 2(a), passing a
distorted response curve as at (b), would produce a
picture pulse something like (¢), where the ringing
effect following the pulse form is clearly seen.
Serious misalignment can produce the plastic effect,
where the amplification of the low-frequency com-
ponents of the video signal is limited. The picture
tends to assume a mean level of brightness, and
the outlines of objects are over-emphasised.

Conversely, an over-emphasis of the low-fre-
quency video component will give the symptoms of
“flare ”, a smudging effect that follows a black
object. This is easily seen, again, on Test Card
‘C’, where a black horizontal bar at the top is
transmitted to show distortion of this nature. It
should be remembered that component failure can

() (0) () B

Fig. 2—A pulse of the shape (a), passing through a
circuit with the response of (b), would be reproduced
in the distorted form of (c).

be responsible for the above defects, as well as
misalignment, and here the visual observation of
the receiver's response curve can be a rapid aid to
servicing, enabling the cngineer to make a more
accurate diagnosis.

LACK OF SENSITIVITY

Sensitivity of a receiver, as previously stated,
depends on the bandwidth and selectivity being
correct. Low gain with good picture quality is not
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likely to be the result of misalignment. If both
sound and vision channels are lacking in sensitivity,
the fault is probably a common one, such as a low-
gain tuner or first i.f. amplifier, but may well be
due to a lack of high tension voltage, or some other
such fault—although this would more often give
rise to secondary symptoms. Sensitivity figures are
given by manufacturers, and vary too widely for
exact quotation. But as a rough guide, a 1001V
signal  at the aerial should produce peak white
modulation (having reference to the c.r.t. operating
figures), with contrast and sensitivity controls set
for maximum gain. Some standard receivers will
reach this gain level with only 504V input, and a
fringe model requires only 10 to 30.V, depending
on the amount of a.g.c. incorporated.

VISUAL TESTING

From the foregoing it is obvious that test
techniques demand first a correct diagnosis of the
fault or general condition of the set, second, a
check on the response, third, the selectivity, and
lastly, the overall gain. The advantage of visual
testing is that diagnosis is speeded up, response is
immediately assessed, and both selectivity and sen-
sitivity can be measured while the response curve
is under ohservation. The tedious clamping of
tuned circuits is also eliminated.

Instruments required for visual alignment are,
basically, a wobbulator (frequency-modulated
oscillator), a marker generator and an oscilloscope.
(An alternative method, wusing a waveform
generator, which has a complete range of test
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Fig. 3(a)—A portion of the sawtooth signal used by
the oscilloscope timebase (horizontal deflection)
is fed back to the wobbulator.
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applications, also employs the visual technique by
using the display on the receiver’s c.r. tube.)

The technique consists of swinging a signal over
a suitable range of frequencies, at a regulated period
of swing, and apply this frequency-modulated input
to the frequency-changer grid with a marker signal
loosely coupled to the same input point. The
sweep of the wobbulator must be greater than the
pass-band required to be measured but not so great
that the eventual trace occupies only a narrow
portion of the swept band. For overall television
response checking a sweep of 7Mc/s is adequate.
(The i.f. response requires only 4 to SMc/s sweep.)

SYNCHRONISING THE WOBBULATOR

The deviation frequency is synchronised to the
timebase of an oscilloscope either by connection
from the X-timebase terminal, where a sawtooth
waveform is available, or by synchronising the
wobbulator deviation to the mains frequency and
coupling this to the X-timebase of the oscilloscope,
with the internal horizontal timebase of the latter
switched off.

/‘N‘&
130
X signal to 002pF
oscHIOSCope L 250K
O 5 < Phase
contral
L
e
60V
apprex,
Out-of —phase
response
-
h 4

Fig. 3(b)-——A phase-correcting network. (The inset
shows out-of-phase response.)

This last method has disadvantages, for the
power supply frequency is (theoretically) sinusoidal
and a perfectly linear sweep, such as obtained by
sawtooth deflection, cannot be obtained. A dis-
played curve on forward and return traces of the
sinewave can result in a double display, and to
avoid misinterpretation of the curves it may be
necessary to suppress one half cycle of the sweep
waveform or correct the phasing.

The sawtooth X signal application is shown in
Fig. 3(a) and a simple phase-correcting network
in Fig. 3(b). Some wobbulators have built-in
power supply modulation and, with these, some
correction may be necessary. On the other hand,
there are usually phase-correcting networks incor-
porated in good-class instruments. But a sawtooth
waveform is the best method and the repetition
frequency should be set just high enough to avoid
a flicker of the trace.

The vertical timebase of the oscilloscope is fed
from the detector output of the receiver under test
via the Y-amplifier, the complete hook-up being as
shown in Fig. 4. (For reproduction of this
diagram and the two previous figures acknowledge-
ments are due to Gordon J. King and Odhams
Press Ltd. See Television Servicing Handbook,
p.193, and Radio and Television Test Instruments,
p-109, et seq.)
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Test point [T

Oscilloscope
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RFE
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Fig. 4—The method of connecting instruments to a receiver for response curve testing.

POSITIONING THE TRACE

The marker generator supplies an unmodulated
signal at a spot frequency in order to position the
trace correctly over the required frequency range.

When the carrier signal of the marker generator
is tuned to a frequency within the pass-band of
the wobbulator a “ pip” will appear on the trace
displayed on the oscilloscope, its exact position on
the horizontal scale (frequency) being determined
by the relative frequencies of the two generators.
Thus, by setting the wobbulator to deviate about
a fixed frequency, and altering the calibration of
the marker generator, the position of the pip can
be moved along the response curve and an
accurate assessment of bandwidth obtained.

Where a wobbulator has a built-in marker this
usually takes the form of a crystal-controlled
reference, with a “mark ” at regular intervals. say
2Mc/s, depending on the fundamental frequency
of the oscillator. But a standard a.m. signal
generator can be calibrated against the sound
carrier by tuning for zero beat.

A further refinement which enables a response
curve to be traced from a part of the receiver—
and which is very useful when a set is so badly
misaligned that the overall curve is hopelessly dis-
torted (a gremlin-inspired condition that practising
engineers will recognise)—is an oscilloscope probe.
This consists simply of a rectifying and flter
circuit, usually made up on a screened probe, with
a crystal detector detecting the if. and feeding
a rectified voltage to the Y-amplifier of the
oscilloscope. .

Some practical considerations are needed before
we continue. As mentioned previously, the sweep
frequency should be adjusted so that the trace gives
at least two-thirds of the available X-timebase
display but is not overlapping the screen diameter.
A narrow curve indicates too great a deviation and
an overlap too little a deviation.

The wobbulator output is coupled to the fre-

quency changer grid, which is usually a convenient
test point on the tuner unit; it should be terminated
by a suitable dummy load when coupled to this
point.  Unless otherwise stipulated by the
receiver manufacturer, a resistor of 75Q or
thereabouts should be satisfactory for this purpose.
The carrier tuning of the wobbulator (central fre-
quency about which the sweep swings) should be
set so that, with the oscilloscope X = trace
centralised, the curve obtained is within the centre
of the screen.

Input level depends upon the state of the tuned
circuits and the gain of the Y-amplifier of the
oscilloscope. It is possible to obtain a larger trace,
for initial adjustment of a badly misaligned set, by
connecting the oscilloscope to the video output
instead of the detector load. But overloading, both
of the receiver and the Y-amplifier, should be
avoided.

As with spot-check methods, as low a signal as
is compatible with accuracy should be maintained
and output levels progressively reduced when
alignment provides more reasonable results on the
oscilloscope screen. A.G.C. must be disconnected
or compensated by a positive voltage from a small
battery.

Another factor to be considered is the possibility
of low-frequency distortion: the Y circuit response
must be maintained down to the timebase
frequency, which will be 25 or 50c/s, a sub-
multiple of the mains frequency helping to
eliminate hum voltage and sourious pick-up in the
wiring. In practice the fine frequency setting
would be adjusted for the steadiest trace.

KEEP INPUT LEVELS LOW

The point to be remembered about overloading
is that too high an input signal may result in a
trace which has a very attractive flat top because
one of the valves in the receiver, or the amplifier
of the oscilloscope, is running into grid current.
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HUGE PURCHASE OF BRAND NEW CATHODE RAY TUBES
AT RIDICULOUS PRICES

12 inch Types ... Price from 2976
16 inch Types T900 T90I and T90IA ,, 396 each
17 inch Types ... . . ,, from 39/6
2l inch Types ... . ., 1976

CARRIAGE AND INSURANCE 15/- EACH EXTRA
Let us know your requirements and we will be pleased to quote
ALL BRAND NEW, by Famous Manufacturer. Must be sold to make room for new stocks.

Manufacturers’ Surplus Television
T.V. TURRET TUNERS Components, at Greatly Reduced Prices
L g WIDE ANGLE 88
Famous British make 38 Mc's L.F. Line E.H.T. 'I‘ransfonm:\'x‘ ’:‘erlox cube core. 9-16 KV .. .. _9/8
Scanuing Colls. Low Impedance, line and name oo . .. 10/8
with a few coils. Uses PCC84 and | FMLalgneretintorea 2 00 0 0 10 38
200mA Smoothing Chokes . oo oo oo ao ca .. 3/8
PCF80 valves. Less valves Lasky’s NEANDARD B,
Line Output Transformers. 6.9 k 5. H.T. and 6. winding,
i f. - Ferrox-cub . S e e e
Price 5/-. P. & P. 2' . (NO data or ;,vca‘:':xlnig‘cumlTlou rImp Line and Frame .. .. .. .. g;g
8 8 . e dutbut E oo 00 .. . .
circuit available). Forus Maghets with Yemier 0 1 LU e
200mA Smoothing Chokes 0o 00 .. 3/
No circuit or dala a\ullal)lc.

33 TOTTENHAM COURT LASKY’S RADlo 152/3 FLEET STREET

ROAD, W.i. 2 mins. Oxford LONDON, E.C4.

Street. Nearest Stn.: Goodge 207 EDGWARE ROAD, LONDON, FLEet 2833, © I d
Street. MUSeum 2605. Few yards from Praed Street. PADdlngton 327I /2 ¢ Thursd:;.n 2 &/
BOTH ADDRESSES OPEN ALL DAY SATURDAY. Close | p.m. Thursday. Closeé | p.m. Saturday.

Please address all Mail Orders to Dept, W. at above Edgware Road address.

A NEW-PRACTICAL WAY
of UNDERSTANO/NG

Radio : Television
Electronics

including: Transistors; YHF/FM; Hi-Fi equip=
ment; Computers; Servo-mechs; Test instru-
ments; Photo-electrics; Nucleonics, etc.

Radiostructor—an organisation specialising in
electronic training systems—oﬁers a new self-
nstructional method using specially designed
equipment on 2 '‘do-it-yourself’’ basis. You learn
by building actual equipment with the big kits
of components which we send you.
You advance by Slmple steps, performmg a whole
series of interesting and instructive experiments—
with no complicated mathematics! Instructional
manuals employ the latest techniques for showing
the full story of electronics in a practical and
interesting wa)—m fact. you really have fun whilst
learning! Fill in the coupon belnw for full particulars.
-

T

POST NOW ' |

i

y TO RADIOSTRUCTOR (DEPT. G49) |

READING, BERKS. i

! Please send brochure, without obl:gatuon to: 1
! ! * |

|

; |

..Your Career
FOR ..Your Own Business W
.An Absorbing Hobby i .wwess™

HName

LEADS THE WORLD =~
IH ELECTHO" |GS THA' N ! HG (We do not employ representatives)
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BENTLEY AGOUSTIC CORPORATION LTD.

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

THE VALVE SPECIALISTS

38 CHALCOT RD., LONDON, N.W.!I

MULLARD BY100 MIDGET SILICON RECTIFIERS

Output 250v, at { amp.

BY LETTER, PHONE, OR WIRE, DESPATCHED | Nearest cube PRImrose No larger than a shirt button!
SAME AFTERNOON Chalk Farm 9090 . 8/-each.
OA2 8/-|6AGT 8- BRMG L Bf-| 1uBAS 7. § $716  EARCNY B/8) K140 11/~ £M~3 978 PULsd B8/8|TYVSGF 18/« UCLR3 11/-1 0AT9 3/~
UB2 17/8|6AKS Si-|nK2y  13/6| L2316 bf- 42/« BAF L2 B/3|EF4L B ENSL L. [ POCIAO /5| U L2/ L4 Bl8| U FAL 7/6‘0AH1 3/-
3/-18L1 96, 12 17/3 Basd L] Eri2 /3| By 5L 6/3 (PLF3 Ff-1U15 10/-| UF42 5/6,0A210 9/8
3j8| oLl HBI1IAL Y Kail 5/ | EFANA) 2/8) Y05 14/7 [PUPs2 7= U1Y 43/6 ) 7| OULI6W 85/~
6f-|iLTGT 448 1viL 8/6| 57 i3l B/-| EFI(L) 1/8| £EYRE 14/~ | PUF3E 18/2[ 122 8/9 LF 7i-1ovty 25/-
1o 7I- 3 5/-16L17  12/6)20D1L 14/11 ¥ EF73 5/-| EY 3t POFaG 961 U24 15/8 3/6(| 022 23/-
1D 9/8(0AUS T-|ulis kIE 1RO 15/- SF, 4/8 PeLs U3 LN 6/6|026 25/«
166 TI-(BBAY B/8[5LDIO 15/7|2uLlL 14/- 5/9 PCLRg ULA4L 8j-| 023 17/6
1H3GT 8/9|6Bks 5i6(oP24 1146 |20PL 116 - PULAY UL44 25/1110u2g 2778
1L4 3/-|6BHs 20P3 1218 23/10 PULAS U L6 0rss
3 2001 12/- POLNG L84 z
P5 78 6 | PULS U4 15/-| OC41L 9/-
8/9 8 | PEN15 UM34 16/10{ 0C44 913
L 4/3| & PL33 UMAn  B/8|0C45 8/-
DAFYS  §/9 PL3s UYLN 10/3|0C63 22/8
b 1377 PL3Y 6| U 8, St 25,
DESS 9= PLA1
DG 15/- PlLy2
Dyt PLS3
DFws PLaY

07
bigng

D LGS
DLsy

& Nt
7 niy2
B7ZAG T~ (6T DLy
6A7 8f- |5} T “Ul"
fAN H [l
GALT DWTL 9/ BoLs?  Bj-
6AGS  2/9(6 DY 7f-| BOLX318/11
B0 30/~ KCL~i 9/6
EX3F - 30/~ EF43 3/3
Terma of business:—Casb with order or C.0.D. only. | EIR0F 34/6| EFs7A  6/9
Tostaze fid. per item. Onlers over £3 post free. §EAD0 1/6| EF3) 4/~

c.o.h,

36 extra.
damage in transit for only 6d. eatra.
despatched on day of receipt.
Mon.—¥ri. 8.30—5.30, Sats. 30— p.m,

[
'

PYi2
PY34

K I'463

76

L 3= | Py
MHLDS12/6 | PYSL S
MUI2/145/8 | PY%2 B8 UGBTI 7/-| X79
NHT 23/ | PYSs B/9| UBUSL T/9| NAIM
NT< 231 |{PYNs  g/-lUBVR0 7/ N1y
NIns 231 | P40 178 UBF-Y  7/6| Va3
12/ | Rix 14/- 117084 11/6| 468
15/+ [REV 1975 teess 7). i OCPTL 17/8
2/p (=141 213[11FS0 11-| Transistors
PUsE 1178 (R 2/-[1"CHY2 7/61and diodes
PeRs 168/2 (31725 2T/2VCHSL 7/9/0AT0 3/~ MATL20 7/9
PCB3 13/ Tl 9/-1UCLs2  9/-10873  8/-IMATI21 8/8
N {31 Pea7 9/8 All goosls are new, Hrst quality brands only., aml
PNy gl et 8181 abject to makers' full guarantee. We do not bandle
son HHESER dh ds or rejects, which are often
NG (HARES SVE and tested™ but which have a

Any parcel msured againat
All orders

Callers weicome

We require for prompt cash settlement all types of
valves, loose or boxel, but MUST be new.
made by return.

fimitedd am unreliable life. Complete catalogue of
over L00) valves actually in stoek, with resistors,
comlrasers. transformers.  nicrophones, speakers,
metal rectitlers, ete, Sd. post free.

Oers

REBUILT TV TUBES
With Peak Performance

AND Economy

12-14"  from £3. 3.0
15"-17"  from £3.10.0
21" from £5.10.0

Glass charge additional.

Comprehensive Price List on application.

Delivery FREE in Lancs. area.

Processed to a Maximum High Standard and
are fully Guaranteed for

12 Months.

Write, phone or call:

VICTOR ELECTRONICS

SALISBURY STREET WORKS
BLACKBURN, Lancs.

Blakewater 42427

ALL TELEVISION, TAPE RECORDER
& RADIO COMPONENTS SUPPLIED

LINE OUTPUT TRANSFORMERS, All popular types available
brand new exact replacements, fully guaranteed. A selection from
our stock: ALRO L.O.Ts

MURPHY V240/250, 280, 300/400 range ... 56/- Available for

PHILIPS 1768,2168,1796,2196,17TG 100, etc. 90/-| Bush  McMioh
HMYV 1840-1843 ... 60/- gt;u&r Pam
PYE V4, V7, VI4, VTI7, CtMI7, RTLI7, etc.  53/-| pogos, fiet
EKCO (U25 types) T221 to T383, etc. ... 54/ G.W.c. Rerentn
FERRANTI (U25 types) TIO0! to TIOII, etc. 54/| Fergsn. Sobell
EKCO (U26 types) TC220, 268, 312, 313, 315, K.8.  Uitra
335,ecc . L Tl ser.| logies Bre
FERRANTI(U26types)T1006,1012,1023,etc. 56/- Roqreeat.

(Special Offer: New U25/U26 supplied for only 5/« with above
Ekco’Ferranti L.O.T.s).
Postage & Packing for abave ..O.T,s 376, C.O.D. 16 Extra.
Y% Also available for all sets.

SCAN COILLS. Frame output transformers, line and frame oscil-
lator trans. width'linearity coils, sound output trans., mains trans.,
control knobs, electrolytics. Rectifiers, dual volume controls.
C.R.T.s—Rebuilt with new guns by long est. Nat. Co. Gtd. |Z mths.

MULLARD, MAZDA, BRIMAR, EMISCOPE 14in. €4 7 6 | Plus
MULLARD, MAZDA, BRIMAR, EMISCOPE 17in. £4 10 0 | Carr.
MULLARD, MAZDA, BRIMAR, 2tin. ............... £6°10 0 | 10/-

VALVES—AIl types available GUARANTEED 12 mopths.
TAPE RECORDER/CHANGER SPARES. Drive belts, heads,
pulleys, motors, stylii, etc., for most British and some foreign makes.
SPECIAL OFFER. Rexine covered tape recorder cavinet, size
134 x 12 x 8in., 15/-, plus postage and packing 5'-.
TRANSISTOR RADIOS—Miniature components available.
STANDARD COMPONENTS. Resistors, Capacitors, Electro-
Iytics, Drive Cord, Pilot Lamps. Vol. Controls, Presets, lon Traps.
SALVAGED COMPONENTS. Large selection available jnclud-
ing tuner units, loudspeakers, transformers, vaives, etc.

Your enquiries welcomed, prices by return; or prompt despatch €.0.D.

MANOR SUPPLIES
64 Golders Manor Drive, London, N.W.11

Tel. STO 5667 SPE 4032 (8.30-10 p.m.)
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Just as important is the stricture on marker input
level.. Too great a marker generator output will
affect the height of the response curve. Actually,
as the marker is switched in and out, some
difference in the response curve amplitude will be
noted and is inevitable except on the most
stringently controlled professional equipment. A
good general rule is to keep input levels low; in the
case of the marker generator inject only enough
signal to obtain an unambiguous “ pip .

The accuracy of the marker is important. Where
a standard signal generator is employed, any doubt
as to its spot-frequency accuracy should be proved
before commencing the alignment procedure or,
once again, we can obtain very attractive curves yet
have a sct which evinces all the disturbing
symptoms of sound-on-vision, ringing or plasticity
that we were trying to avoid.

CRYSTAL CONTROLLED MARKERS

It is now general practicc to use a crystal-
controlled reference oscillator to «calibrate the

3815 Mcls
(&)
+104 Sounldf Visignf
' 1
1 1
o= i ;
@ ! v
S - e fomosoomes S
» 107 ' '
=1 a 1
£ : Vision :
3 —20- i response i
)
: curve o (d)
) )
] )
) L)
| 1a 1 1 1 oL
56 &7 58 59 60 61 62 Mc/s
Frequency
Fig. 5-—Contour traces at various test points:

wobbulator input to (a) final vision if.; (b) first
vision i.f. (with lower trace showing marker set at
sound i.f. for adiustment of rejectors); (c) wobbulator
to frequency changer grid (tuner unit test point).
(d) Overall response curve, input to receiver aerial.

marker and various instruments have this complete
range of facilities inbuilt. The marker “pip” is,
in effect, a short burst of r.f., seen by the sweeping
wobbulator carrier. When an external marker is
used, as in our hook-up of Fig. 4, there may be a
tendency for this r.f. burst to spread, obscuring the
contours of the trace, and some decoupling at the
Y-amplifier of the oscilloscope is helpful in
sharpening up the outline. This capacitor, shown
dotted at ‘C’, can be between 0-002 and 0-01:F,
depending on the freouency of the marker.

The marker can, of course. be set to provide a
pip at any point along the trace, and thus the fre-
gquencies at which the various contour changes
oceur can be determined, as in the traces depicted

TELEVISION 405
in Fig. 5. Note here that the trace of Fig. 5(d) is
the overall response curve obtained by applying
the wobbulator input to the receiver aerial. There
is no need for any matching at this point, for the
wobbulator output, in practically every case, will
bz matched to 75¢.

The actual contour of the trace may be any one
of four inversions of that shown. Where a receiver
has reversed signal polarity the trace will be
“ upside down” and if the receiver has its oscil-
lator frequency (and thus the sound intermediate
frequency) below the carrier frequency the trace
will be transposed from left to right.

Inspection of the initial response curve gives an
immediate clue as to modulation polarity and
oscillator placing but does not always enable the
operator to determine exact tuning of individual
circuits.

The normal method of wobbulator testing is to
apply the input to successive stages, working from
the last i.f. toward the aerial, obtaining the curves
of Fig. 5. But the manufacturer may well have
“tailored ” the response of the receiver and, in
particular, have adjusted the
video response to compensate tor
certain irregularities of the curve.

With a swept input, such, as
has been described, this video
response may be misleading.

For example, when the carrier
is at the 3Mc/s end of its sweep.
only the appropriate circuits
tuned to the actual input fre-
quency will be responsive, but
this is still only an effective
d.c. response at the video.
Such boost and corrector chokes that the setmaker
will have fitted are not responsive to the signal
frequency. A more complete answer is pre-
liminary square-wave testing of the video stage.

VALUE OF SQUARE-WAVE TESTING

Because a square wave consists of a fundamental
sinewave plus a series of harmonically related sinz-
waves, both high and low frequency response of
the video stage can be tested.

This testing procedure, however, depends for its
effectiveness on the accuracy and width of the
response of the oscilloscope’s Y-amplifier. Extra
precautions have to be taken: the Y signal may be
applied directly to the Y plates, to eliminate the
possible distortion of the amplifier and avoid over-
loading, without the need for interposing an
attenuator. All connecting leads must be as short
as possible. There should be a minimum of self-
capacitance; therefore, screened lead is not used for
connections at high frequencies in tests of this sort.
Input and output leads must be well separated to
avoid spurious pick-up and feedback, and the pro-
vision of the small bypass capacitor at the Y-to~
earth position becomes essential.

A number of signal generators have the facility
of square-wave modulation. but for complete
testing a commercial instrument is required which
has available the higher frequency fundamentals for
video testing.

The overall response of a video stage extends
from almost d.c. to at lecast 2:5Mc/s (ideally,
3Mc/s).

——T—

38415Mc s

()

— continued on page 419
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HE  outlook is foggy!
Television  producers and

directors have been worried
for quite a long time about the
quality of picture reproduction on
home television sets. They say
that the highly variable picture
* black level ™ on most of the sets,
particularly the new ones, limits
the scope of their work and often
compels them to avoid scenes in
a low key of lighting. If they use
“mood ™ lighting, they run the
risk of the home sets auto-
matically raising the level of such
scenes until the actors appear to
be in a grey fog instead of a dark
cellar! This point was made
recently by a well-known BBC
producer, who expressed the
opinion that the average modern
television receivers are in some
respects distinctly inferior to the
sets of five or six years ago, This
is not a unique complaint. The
British  Society of Cinemato-
graphers complained 12 months
ago about inferior reproduction
on modern television sets of their
films, an opinion which was sup-
ported by the British Kinemato-
graph  Society, the Television
Society, the BBC and the ITA.

Aodern TV Receivers

The television receiver manu-
facturers in this country have
heard of this complaint many
times in the past, but this year
the grumbles are stronger than
ever. One is entitled to ask, are
scts getting worse? Of course, it
depends what you mean by
“worse ™. The manufacturers
may boast about their latest
average  gain control  circuits

PRACTICAL TELEVISION

June, 1963

A MONTHLY COMMENTARY

Underneath the Dipole

which eliminate aircraft flutter,
increases sensitivity slightly and
makes tuning adjustments much
easier. They may refer to the
brilliancy of the tubes, enabling a
picture to be viewed in a fully
lighted room, or for that matter,
m bright daylight. They might
claim loudspeakers are around the
back and out of sight, their sets
are *“‘super-slimline ”, and that
the cabinet has a bit more gilt on
it than the rival manufacturers’
have. All of these are, in the eves
of many people, big improve-
ments—so they say.

These *““improvements” have,
however, resulted in a deteriora-
tion and ironing out of the light
and shade of the picture until it is
reminiscent of an under-exposed

holiday snap taken on a box
camera on a dull day.
Disillusioned

The manufacturers are un-

repentant. They claim that it is
the cabinet that sells the set and
that  Mrs. Everybody doesn’t
appreciate the acoustic improve-
ment that would be brought
about by a forward-facing loud-
speaker. Slimline sets are con-
venient, too, and if the linearity
drifts out of adjustment within a
few weeks, she doesn’t notice it.
As for the black level—well, she
has all the room lights on to do
her knitting, so the picture should
be light all over so that she can
glance up and see what’s going on
now and again. To appreciate
tonal values and pictorial qualities
of a picrure necessitates the room
lights being turned low or out,
and that doesn’t appeal to her at
all. The technical purists who ask
for a true black level to be main-
tained by some form of d.c.
restoration in the TV set circuitry
must realise, say the manu-
facturers, that the set adjustments
will be more critical, aircraft

flutter will show up and the
receiver will cost more. The
manufacturers, therefore, are
completely  disillusioned. “A

good cheap set, casy to adjust and

www americanradiohistorv. com

with a posh cabinet is what is
wanted”, they maintain. “Besides,
the complications of dual stand-
ards for 625 and 405 lines makes
the present time an impossible
one for introducing such compli-
cations. There is just no demand
for such sets, especially in the
hiring-out trade.” So now we
know. I, for one, would have
thought there is always a market
for a quality article, whether it is
a motor car, a hi-fi radiogram or a
television set.

Goonantics

The importance of quality
pictures on a television set is a
matter of taste. So is the matter
of television humour. The Goon
Shows were not to everybody's
taste, and the lunatic humour in
“A Show Called Fred”, *“The

"Kathode Ray Show " and similar

hellzapoppin epics, passed over
(or under) the heads of many
viewers. The fantastic burlesques
involving Peter Sellers, Harry
Secombe, Spike Milligan and
others were released before the
commencement of the present
craze for satirical and sick
humour. I suppose that
“T.W.T.W.T.W.” arose from
the bluebleached ashes of these
early goonatics. Frankie Howerd
appeared in one of the last
editions of this show. Speaking
about the Budget, this experienced
and spontaneous comedian gave a
magnificently professional exposi-
tion of satirical virtuosity which
was inoffensive and very, very
funny. I thought he made most of
the performers in this programme
look like a lot of amateurs. When
the teleprompter stops, they’re
sunk. Frankie Howerd ad libs
around subjects with the spon-
taneity of an Experienced Goon
(First Class, with bar). I now
look forward to the return of the
Goons, whose voices are being
used with puppets in a new BBC
series. Welcome back to Blue-
bottllc, Eccles and Major Blood-
nok!
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Advertising Agencies

“You «can't burlesque
burlesque ” is an old music hall
adage. The comic clown is
funnier if he keeps a perfectly
straight- “dead pan” face and
takes himself seriously all the
time, even when making his
funniest falls. I always thought
that the advertising agencies and
film-makers whose business is the
production of TV advertising
commercials, conducted it in a
manner which was incapable of

being burlesqued. 1 therefore
Jooked forward to A.T.V.)s “I
Can’t Bear Violence”, which

largely took place in an advertis-
ing agency, with its larger-than-
life characters, its pseudo-pro-

fessional jargon and its continuous
flashes of wit and corn. “I Can’t
turned out to be

Bear Violence ”

PRACTICAL TELEVISION

been a plodding kind of job in
the true sense of the word,
involving the making of hundreds
of drawings on paper oOr trans-
parencies which are photographed
by the “ stop-motion ” process on
to film. This means that each
sketch is photographed separately,
one frame at a time—a laborious
but unavoidable method of con-
verting sti]l pictures into motion.
The earliest successful line draw-
ing cartoons were made in this
manner in the days of the silent
film, and many cinemagoers will
recall the exploits of Mutt and
Jeff, and the antics of Felix the
Cat, both series being made in
the USA. In England, cartoon
films were first made at the old
Neptune (later called Ideal)
Studios at Boreham Wood, on the
same site as the magnificent

Pole operated lighting at Pathé (Big Ben) Studio, Great Portland Street,
London,

a thriller in which murder was
committed in the quest for a
valuable  advertising  account.
Well-directed and acted, it suf-
fered from having not a single
sympathetic character and a most
implausible story. Good atmos-
phere was secured by the excellent
settings, good lighting, restless
camera movement and the expert
handling of the small parts and
crowds.

Cartoons

The making of film cartoons,
like the production of puppet
films, has been a most laborious
business for vears. It has always

in 1912,
AT.V. television studios. In
England, * John Bull’s Sketch

Book ” and “Bully Boy Cartoons”
were early cartoons series, with
drawings by Anson Dyer. In
these, you saw a lightning draw-
ing grow up before your very
eyes, line by line, until it was
complete. It took the form and
style of a newspaper cartoon, and
was often of a political character.
After being held in a static
position for a few moments, it
-usually ended with a few simple
movements, accomplished with
cut-out figures on hinged pieces
of cardboard, which were moved
frame by frame by hand. This
was crude and inclined to be
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jumpy, but was adequate at that
time.
Visimotion

Thousands of entirely separate
drawings are still necessary for
cartoon films, but at a recent
trade television equipment exhibi-
tion, a device called visimotion
was on show, which once more
enables hinged cardboard
characters to be used, controlled
by manual operation of magnets
behind the drawing board. Life-
like movements can be obtained
by expert manipulation of the
hinged figures and the slow
process of multiple drawings is
avoided. Movements of the card-

board figures is restricted, of
course, but the method will
enable television producers to

introduce- cartoon characters for
titles and short sequences at short
notice. Thus, a return to the
early method of cartoon making
has been possible with modern
magnetic aids and a closed-circuit
TV camera and monitor used
alongside a motion  picture
camera, as in the Electronic-Cam

* system.

Pole Operated Lighting

Another modern innovation in
television studios that really dates
back to the earliest -days of film
making in this country, is the
“ pole operated ** spot lamp. This
is a lamp housing which has a
number of keyways which control
focus, tilt, rotation, “ barn doors ™
and other critical adjustments
which used to require the
presence of an electrician behind
the lamp. With telescopic light-
ing suspensions for the lamps,
this is not possible. But with a
special lightweight pole with a
suitable connector at the top, the
electrician can make the adjust-
ments with ease from the studio
floor. 1 have a photograph of
the lamplighter pole at work in a
studio, but the picture was
actually taken in the old silent
days at the Pathé Studio in a base-
ment in Great Portland Street,
hefore the Pathé ‘ Big Ben” Film
Company moved up to the
Alexandra Palace Studios! The
lamps used at both places were
Westminster enclosed arcs and
low pressure mercury vapour
tubes. The pole was used to tilt
the latter to make them strike and
light. It only goes to show that
an old idea is never too old to be
re-examined and possiby used
again!


www.americanradiohistory.com

With dual-standard television reception getting so much
attention, it might be useful to give a few experiences of someone
living within the service area of six TV transmitters, bringing in
four different programmes in four different standards from three
different countries; and with test transmissions now starting on
two more channels, the further prospect of two more programmes
and one more standard in the near future.

The author of this article is a Dutch subscriber living in
Belgium, working for an American company in Britain, Germany
and other European countries. He has a keen amateur interest in
current television developments, and has compiled some facts

and views on European television
undoubtedly be of great interest to our readers.

STARTED my 7TV experiments when I
I discovered that my portable 17in. Ekco TP748

of CCIR standard, and with three further
standards added by the Belgian importer, has more
thann average sensitivity in spite of its compact,
13-valve design.

I added onc of the German “ u..f. converters ”
—a sclf-contained u.hf. tuner delivering a Band 1
signal, and further an American war-surplus
“ Dynamotor 7, converting the 12 volts of my car
battery to 220 volts. This allows me to use the
receiver in my touring caravan with a wild array
of acrials for checking local signal conditions in
various countrics, and also once in a while pulling
in clear pictures from stations up 1o 800 miles
away.

My only annoyance is that all I get on cross-
Channel channels are distorted pictures, because
the British standard is the only one my British
s}c;g does not cope with! But I'm trying to remedy
this.

With single-standard sets now becoming obsolete
in Britain, it is amusing to note that herc in
Bclg]um, four-standard sets arc being cleared out
since recently the industry started ﬂoodmg the
market with five-standard sets.

To explain things, Table I gives a listing of the
channels scrving my town (St. Niklaas, 12 miles

«

reception

that  will

west of Antwerp) which is a situation typical of
many Continental areas.

With the two u.h.f. channels still in preparation,
we therefore at present have the choice of four
programmes, which in most cases are tuned in on
channels 7, 10, 8 and F8A. This has the advantage
that a single, rotating, motor-driven, band III
aerial can be used—although in the last few years
in most cases threc separatc aerials fixed in three
dircctions (channels 8 and 10 are co-sited) arc
installed. The scparate acrials are cheaper, more
reliable and, of course, individually tuned.

All aernls are of the horizontal, six to 15-clement
Yagi type and, because the frequencu:s are very
LlOSk, cach requires its own downlead.

In quite a few cases, onc or all thrce acrials
are two-ticr arrays (to my feeling, more to show
the salesmanship of the dealer or the status of the
owner than out of necessity) and all are fairly high
above the roof-line. With only a few apartment
blocks having common aerials, you can imaginc
what a Dbeautiful sight our skyline is to
TV-experimenters and what a ghastly sight to
city-planners!

What will happen when the two u.h.f. channels
come on the air? Our fixed aerial masts will just
have to grow and stack up two more Yagis.
However, the new tendency here is clearly back
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STANDARD SWITCHING

AND UHF EXPERIENGES
ON THE GONTINENT

to the rotating array controlled from the set. It
carries onc wide-band high-gain band III aecrial,
and one wide-band IV/V. This provides for all
six programmes and any new ones being added
(which all undoubtedly will be u.h.f.).

FOUR-STANDARD RECEIVERS

Now, about those standards. From the listing
in Table [ it is obvious that each of the four
programmes presently received in St. Niklaas—
and large arcas in and around Belgium—has a
quite different standard.

The Durch programme is CCIR. The French
standard is 819 lines, a.m. sound, positive vision
drive and a very wide vision band, nccessitated

By W. Berssenbrugge

by the high scanning speed and cxplaining the
wide scparation of 11-15Mc/s between vision and
sound carriers.

The two Belgian standards are a strange mixturc
of the previous two. Both use a.m. sound and
positive vision modulation, both also are on CCIR
standard channels.

The Flemish television, wishing to exchange
programmes with Holland and other CCIR
countrics, has chosen the 625-linc definition,
whercas the French-language TV, wishing to do
the same with France, decided on 819 lines.

The strange combination of 819-linc definition
and 7Mc/s standard-width channels produces a
picture much better than could be expected,
though of somewhat less quality than the 625-line
ricture—apart from less line visibility.

TABLE |
Distance
between |
Trans- Vision | Sound | Num-(Carrier
mitter Freq- | Freq- | ber | Separ- | Vision |Sound
Network Channel |Band| and Vision | ency | ency of | atien | Modu- |Modu-
| Receiver| E.R.P. | (Mc/s) | (Mc/s) | Lines | (Mc/s) | lation | lation
Netherlands 4 | |65 miles| 100kW | 62:25| 67-75
Television { 7 | |25 miles| Skw | 189:25 | 194.75 | 625 | 55 | AM.negy F.M.
Neth. Commercial TV | . . . 2R
(in preparation) 29 IV 125 miles 535-25 1 540-75 | 625 5-5 A.M.neg. F.M.
Belgian TV 2 1 35 miles| |00kW | 48-25| 53-75 |usualiy . \
(Flemish language) { 10 | W 40 miles| 100kW | 210-25 | 21575 | 625 | 55 |A-M-pos AM.
Belgian TV B 8 | W |40 miles| 100kW | 19625 | 201-75 "SY2!Y) 5.5 | AM. pos.| AM
(French language) 819 dith [ =5 | (AdHh
French TV F8A I |60 miles| 200kw | 185-25 | 174-10 | 819 |—I-15 A.M. pos.| A.M.
French 2nd programme | 24 | IV |60 miles |000kW | 495-25 | SO1-75 | 625 | 6-5 | A.M.pos| AM.
(in preparation)

Operating and planhed television stations serving the home town of the author, providing six programmes in five
standards, from three different countries.
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It is even common knowledge that a French
819-line piciure, received with a full-bandwidth
French recziver, is not noticeably better than a
modern 625-line picture.

AUTOMATIC SWITCHING

Then, the switching. All of the sets sold in
Belgium are of the four-standard or five-standard
“ switchable ” type, but practically none carry
external switches. It’s all done inside—coupled
to the channel switch.

In four-standard sets. on the channel selector
spindle a second turret is mounted next to the
coil drum with, for every channel, a sort of cam
which actuates the various switches and which can
be exchanged or preset in three different positions:
one for CCIR, one for Belgian and one for French
standards. Thus, any of the twelve channels can
be preset for any of the three standards to suit
local conditions.

This leavcs out the actual switching of lines.
This is - done completely automatically and
clectromcally——%omctlmcs in the middle of a
programme without the viewer touching the set
or even noticing it.

You will have noticed that for the two Belgian
systems their “ usual ” line definition was quoted.
This is for programmes which originate from their
own cameras. If they relay programmes from
countries with the other line standard, thev will
not use a line converter but put them on the air
in the line standard received.

So when a Eurovision programme originates in,
sav, Stockholm, all of Belgium will see the original
625-picture while France (and Britain) will have
a poor, converted picture. When a programme
originates in France, all Belgian transmitters will
carry the 819-line definition while all other
European countries (including Britain again) will
look at a converted picture.

Thus on a busy Eurovision afternoon with
sports events all over Europe and the local
announcer pooping in reneatedly, there is a lat
of line switching all in the same channel. The
Belgian sets take care of it automatically bv means
of two tuned circuits—one to the 15,625-line
freonency of the 625-picture and one to the
20,475-line freouency of the 819-rransmission.
These govern the automatic line switch.

THE FIFTH STANDARD

To compléte the * story of the standards ", the
“ Fifth Standard” has caused quite some con-
fusion here.

In Belgium, several manufacturers have simply
installed u.h.f. tuners in their four-standard sets
and advertise them as “ five-standard ”. In their
instruction book they advise the viewer to tune
in the new French channel on the (continuous)
uhf. scale and switch the v.h.f. selector (and
therefore the standards switchgear) to “ any
Belgian channel ” (the line switch takes care of
itself). They simply ignore the difference in
carrier separation of 1Mc/s, which probably does
not matter much, anyway.

i

. ultimately have one network in Band 1,
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Others, however, have introduced a (manual)
switch to compensate for the 1Mc/s difference
which really makes the fifth standard. So these
sets are also advertised as “ five-standard ’, even
if the u.h.f. tuner is- not yet installed.

Two of the described developments: electronic
line-switching and switching of the other standards
coupled to the channel selector or push-buttons,
might sooner or later show up in British receiver
design and make the line switch, so proudly dis-
plaved on recent sets, obsolete.

This could be especially useful when a situation
develops where 405- and 625-line networks will
exchange live programmes without using the
infamous line converter which ruins the picture
and has given British live television its bad name
on the Continent. Such an exchange will at least
require that the v.h.f.-u.hf. and the 405-625
switches operate independently.

V.H.F. ON THE WAY OUT?

It is not generally realised that when the
405-v.h.f. nctworks change to 625 lines, the present
SMc/s channels have to be scrapped and to be
replaced by wider, 7 or 8Mc/s channels. This
again means that Band I and III combined will
have barely ¢nough channels to bring one pro-
gramme, to, say, 999 of the population.

The often-expressed view then, that Britain will
one in
Band III and four in the u.h.f. bands, is most
unlikely. It would not be too revolutionary to
foresee a complete evacuation of the v.h.f. bands
in favour of bands IV, V'and VI, as. is the tendency
in Germany and the U.S.A.

With Britain firmly decided on co-siting all u.hf.
transmitters, it offers the perspective of receiving
any number of programmes with one single, fixed,
broadband, high-gain u.h.f. aerial—if * pipe-line »
house-to-house signal delivery has not vyet
materialised by that time.

WIDENING HORIZONS

There is another aspect of the 623-line system
that gets very little consideration in Britain.

In discussions and Press comments the point
usually is whether or not the 625-line picture is
really of so much better quality, and if it justifies
all the trouble and expense. An important con-
sideration could be that once Britain and France
have adopted 625 lines on at least one network,
unlimited interchange of European programmes of
uniform quality would be possible.

We cannot judge if this will be of great value
to the British—but it is to most Continentals, and
thev want Britain to participate.

People of the smaller countries especially have
a keen interest in what is going on around them,
the language is not too much of a barrier to them
and their ultimate wish is. to be able to tune in
any European television programme, as they used
to do on radio.

In fact in some of these countries, where another
network is in preparation, there is a strong demand
not to use it for another national programme—
hinting that it is difficult cnough to keep just one
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A section of the Band Ill spectrum, showing part of the frequencies and channel limits in use in various European
countries. Note how the Irish (and future British!) channel limits and vision frequencies match those of Eastern
. -Europe, and mismatch those of all other 625-line countries.

going—but to use it for relaying selected, but
integral foreign programmes that are out of normal
reach. ’

It scems, however, that British television
authorities are well aware of this aspect of the
625-line system. It was quite a surprise, when
looking at the Farnborough Airshow last year via
Furovxsxon, to get a live, unconverted 625-line
picture of superb quality—the spectacular airshow
might have contributed to this impression. It is
casy to imagine what such transmissions do
towards a better avpreciation of British television.

What I would like to know is, if at those times
British viewers are looking at a converted live
picture, or if a second, 405-line camera crew is
at the scene. Or is there such a thing as a
simultaneous, dual-standard TV camera? This

The Farnborough Airshow referred to was in
fact converted from the 405-line system to the
625-line system prior to transmission across the
Channel by w.h.f. link, and so followed the normal
practice when U.K. contributions are made to the
Eurovision network. We are advised hy the BBC
that only on rare occasions are wholly 625-line
pictures originated in this country for relaying
exclusively to Eurovision—ILd.

would come in handy when the “ duplicate ” nct-
works go on the air!
U.H.F. IN PRACTICE

For a further look around Europe, West

Germany had 87 u.h.(f. transmitters in use on
November 1st, 1962, in channels ranging from 21
to 58. Of these, 54 stations, most of them with
c.r.p. ratings of 200 to 500kW, carried the second
programme.

The remaining 33 stations joined the then exist-
ing 369 v.h.f. transmitters (ranging from 7mW to
100kW) of the first programme, to provide service
-—without noticeable co-channel interference—to
those last remaining few hundreds of a percent
of the population.

Some of these first-programme u.h.f. stations
however are duplicating some Band I channels
that are destined to go off the air.

The result of course is, that the second pro-
gramme does not yet have nearlv the extensive
coverage of the first programme. This also results
from the shorter range of the u.h.f. stations—
unless special measures are taken, such as the
several thousand kilowatts of some Italian stations
or the 1,300ft tower carrying the first Dutch u.hf.
transmitter,
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However, in all densely-populated areas of West
Germaay there is perfect reception of the u.h.f.
sta:ions, sometimes with such simple aerials as
a piece of adhesive transparent plastic sheet on
a window facing the signal, with printed on it a
inetallic shape in the form of a butterfly dipole.

In weak signal areas a fairly long (11ift) high-
gain (16dB) multi-element (27) three-channel Yagi
is a typical outfit. Even the most selective u.h.f.
aerials have equal response to at least three
adjacent channels.

The most common u.h.f.-gear on German roof-
tons and in the accessory shops are 8- 1o
15-element wide-band  Yagis, accommodating
e*ner Band IV, Band V or Band IV and V. Al
Yagis invariably have a single folded dipole, 1 to
6 raflzctors (no wire mesh screens) and up to 46

The super-wide-band aerial seen
here, is capable of receiving all
Band IV and V transmissions.

(With acknowledgements to
“Fubabild™.)

directors {(in up to three stacks). Two-ticr outfits
are very seldom seen.

In many areas of West (Germany both pro-
grammes can be tuned in on u.h.f. Unfortunately,
there has been little co-operation in siting the
transmitters, with the result that they are seldom
co-sited. So, two often identical aerials are
needed pointing in two different directions—
unless a single rotary one is employed.

Reflections and shadows offer more of a
problem than in v.h.f. and often reception from
a distant, but clear station is chosen instead of a
strong, local, but obstructed signal.

The above two facts explain the seemingly com-
pletely erratic directions of w.h.f. aerials on the
roofs of some German towns.

Whereas in vh.f. a few vertically polarised
channels exist, those in"u.h.f. are invariably hori-
zontal—as they will be in Britain. This contrary
to the impression usually gained from British
diagrams.

FEATURES OF PRESENT RECEIVERS

The receivers now on the market in West
Germany and in most other countries are all u.h.f.
equipped and mostlv have continuous tuning from
channel 21 to 68, Onlv last year this was
21 to 60. A few vears ago. before the channels
were officially numbered. the same scales read 14
to 53, or somzthing like 1 o 100.

PRACTICAL TELEVISION
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All sets have a v.h.f.-u.h.f. push-button switch,
which in Germany usually serves as a switch from
the first to the second programme. If both pro-
grammes come in on u.h.f., it is often necessary
to hand-tune from’ one channel to another, and
in those cases a more expensive type set is pre-
ferred, which has three push-buttons for three pre-
selected u.h.f. channels and three for three v.h.f.
stations.

A popular gadget at the moment is a switchable
line suppressor, which in the best sets really makes
the picture line-free without loss of detail, but in
other cases just throws the picture badly out of
focus.

There is a lot of argument on the merits of
this feature other than it being a sales gimmick,
so an on/off push-button is always provided. The

older, permanent, optical screens have disappeared.

This would seem a worthwhile feature on
British sets, as of course the change to the higher
definition will cause a considerable swing from the
19in. to the 23in. screen {in Belgium, no currently
produced set under 23in. is on the market).

From personal observation in British and Con-
tinental homes T would sav that at present the
average comfortable viewing distance of a 405-line
picture on a 19in. screen is equal to the one of
a 625-line picture on a 23in. screen.

So. when switching back from 625 to 405 lines
on dual-standard sets—as will be frequently
necessary  during  transition time—the line
suppressor could cut in automatically and make

- it vnnecessary for the viewer to move his chair

further away from the screen.

0

JOI¥ THE PRACTICAL GROUP

PRACTICAL WIRELESS 210-
Every Month

PRACTICAL MECHANICS & SCIENCE 2/-
Every Month

PRACTICAL MOTORIST ... 19
Every Month
PRACTICAL HOUSEHOLDER ... 116

Every Month
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ISCUIT

MODIFICATIONS

by Gordon ). King

HERE are hosts of turret tuners now avail-

I able on the second-hand and surplus

markets, and experimenters should have no
difficulty in securing a suitable replacement tuner
or even a model which would be suitable for con-
verting an old-style five-channel model for multi-
channel operation.

One big problem, however, is that very few of
these tuners have their full complement of coil
biscuits to provide operation on all channels in
Bands I and III. Under normal conditions, of
course, only two or at the very most, three channels
arc required in any given area; but unfortunately,
it often happens that the local channels required
are not present on the tuner, and subsequent
investigation reveals that coil biscuits to fill the
vacant channels are almost impossible to obtain.

The problem is often aggravated so far as
surplus tuners arc concerned owing to the fact
that the tuner cannot easily be identified in terms
of make and tvpe; indeed, in many cases the
tuners offered for sale are those which were
designed for the receivers of a specific manufac-
ture, and for obvious reasons this information is
not usually made available to the purchaser—even
if it is known by the supplier.

This, then, means that the cxperimenter is
faced with the task of producing a biscuit set for
the local channels often unaided, and this—it is
hoped—is where this article will help.

Check Tuner

Before delving into the coil alteration or wind-
ing problems, a few “things” should be made
clear on the tuner itself. Firstly, it should be
ensured that the tuner chosen produces i.f, signals
on both sound and vision which match the fre-
quencies of the sound and vision i.f. channels of
the set itself. It is one problem to alter the coil
biscuits, and an entirely different one to change
the intermediate frequencies.

Secondly, the tuner should feature valves whose
heater current matches that of the valves in the
recetver if of a.c.-d.c. mode or whose voltage
matches that of the valves in the receiver if of
a.c.-only mode—that is, with a mains transformer
instead of series-connected heater chain.

In the former event, it is simply necessary to
introduce the tuner valve heaters in the series
heater chain of the set, and this is usually accom-
plished by removing the r.f. amplifier valve and
connecting the two series-connected tuner valve
heaters across the heater tags of this valve-
holder. In the latter case, the tuner valve heaters
are connected mn parallel anyway, so the heater
wires arc connected direct across the matching
hcater winding on th¢ mains transformer.

When tuners are “wired in”, the set’s fre-
quency changer valve is often rewired to form a
low-gain if. stage into which the tuner’s Lf.
signals may be injected. Injection is either at the
control grid, across a 100{) resistor, or across the
cathode resistor, but in either case it is best to
feed the signal via a 0-001xF isolating capacitor
in case there happens to be a d.c. voltage
on the tuner’s if. output cable.

The h.t. supply for thc tuner is normally picked
up direct from the set’s h.t. line (relative to chassis
which is connected 1o tuner negative or “ black ”
lcad), or from the screen grid tag on the r.f. valve-

holder. The latter connection gives extra
decoupling In most circuits via an 0:001.F
capacitor and 1k!! resistor—make sure that the

resistor is sufficiently large to handle 30mA or
so of tuner current.

After that little recapitulation on tuner fitting
and choice, let us now get back to the point in
question!

The tuner will almost always contain at least
two biscuit sets—one on Band I and the other
on Band IIl. Lucky purchasers will either find
that these two channels correspond to their local
stations or that the turret has its full complement
of biscuits! Unlucky ones, on the other hand,
will find that the missing coils are those
corresponding to the local channels.

If the make and model of the tuner is known
the missing biscuits or, at least, thosc for local
channel operation may be obtainable from the
manufacturer. In this respect, however, there arc
one or two factors to have in mind. Remembe’
that it is totally impossible for any manufacture-
to supply coil sets or biscuits unless he is furnishes
not only with the model number of the tuner, b
also with the sound and vision i.f. combinations.

Oscillator and L.F.’s

The i.f’s are produced by the difference between
the incoming signal frequencies and the ‘oscillator
frcqucncy, so it follows that any odd biscuit—even
though it may be designed for the required channel
—just cannot be emploved. For example, take a
channel 5 oscillator coil; for sound and vision
if. signals of 10-5Mc/s and 16Mc/s respectively
(a common combination) the coil will have to tune
over 82.75Mc/s. Now, for the same channel,
sound and vision if.’s of 38Mc/s and 34:5Mc/s
(another common combination) would demand an
oscillator coil tuning over 101.25Mc/s. This is
18:5Mc/s higher than for the 19-5/16Mc/s i.f.’s, so
one can realise why one coil would not serve both
reaquirements.

In the foregoing examples it will be seen that
the sound i.f. is above the vision i.f. This is current
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practice but on some older sets the sound i.f. is below
the vision if., so that to achieve the 16/19-5Mc/s
i.f. combination on channel 5 the oscillator
would have to work at 47-25Mc/s. Note that when
the sound if. is above the vision if. the local
oscillator frequency is above the signal frequency,
while when the sound is below the vision the
oscillator frequency is below the signal frequency.
This is a useful law to have in mind when mess-
ing about with tuners.

Tuner Circuit

In Fig. 1 is shown the circuit of a very well-
known make of turret tuner, in which the coil
biscuits are shown in dotted line. The aerial
biscuit comprises essentially coil L1 with its aerial
coupling winding, while the other—and larger—
biscuit is made up of three separate coils—L3,
L4 and LS.

Coils L1, 1.2 and L3 (the aerial, r.f. anode and .

mixer coils respectively) are all tuned to the
approximate centre of the required channel. This
means that whatever the if. output and if. com-
bination these will always be the same as they
are not concerned in governing the if.

LS is the oscillator coil, and this is probably
the most important of them all, since not only is
it much more critical in tuning than the others
but it also governs the sound and vision 1.f.’s.

These are factors which are also well worth
remembering, for let it be supposed that a tuner
is without channel 5 coils—the channel it is
required to receive—but has coils on channel 4.
Now, the difference between any adjacent
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channel (except relative to channel 1) is 5Mc/s.
This means, then, that channel 5 could be
received on a channel 4 coil-set if the oscillator
could be swung 5Mc/s—at the moment forgettmg
coils L1, L3 and L4.

The oscillator frequency is controlled by the
fine tuner (C16 on circuit) and the trimmer C13,
but under normal conditions the fine tuning con-
trol is unable to swing the oscillator over SMc/s
and—most importanat—the trimmer should not be
touched for maladjustment here would put all the
other channels out. Actually, the oscillator fre-
quency can be swung 1Mc or so by a core in
the oscillator coil former, and by moving this to
the end of its travel—in relation to the fine tuning
conrol—it is often possible to bring the adjacent
channe! within range of the fine tuning control.
This has been described simply to reveal that a
channel change is possible by moving only the
oscillator frequency—but this is not a good way
of tackling the problem as we shall see.

The above method may be warranted if the coil
set was designed for the required channel but
for use with a tuner having a different i.f- Here,
then, coils L1, L3 and L4 would be designed
and aligned for the required channel. which would
come in as good as ever just by correcting the
oscillator frequency.

In the first example, one would be relying upon
the relatively wide passband of the tuned circuits
L1, L3 and L4 to pass both the sound and vision of
an adjacent channel and; although a simple shift
of oscillator frequency would make this possible,
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Fig. |—The circuit diagram of Cyldon turret tuner.
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Fig. 2—Coil biscuits: (a) the r.f., mixer and oscillator
windings, L3, L4 and L5 respectively, and (b) the
aerial windings.

the performance would be poor and the sound/
vision balance would be destroyed.

Sub-standard Biscuits

At this stage it should be understood that turret
tuners are very accurately aligned when first pro-
duced at the factory—a special alignment jig being
used for this purpose. Now, the alignment is set
in relation to specific coil biscuits as designed by
the manufacturer by means of small preset
trimmers mounted on the chassis of the tuner—
such as C7& C13 and CI5
in Fig. 1. The idea behind this
exercise is that a “standard ™ is
established, so that when coil
biscuits are fitted for other chan-
nels one would be sure that
optimum efficiency is secured.
Also, that to set the tuning of any
other channel only the coils need
be adjusted. This mode of design
and adjustment, therefore, means
that coil sets other than those
specifically designed for the tuner
—even though they may fit—are
virtually unsuitable.

The solution is not in realign-
ing the tuner by the present trim-
mers, for this would bring in
those channels using sub-standard
coil sets and maladjust all the
other channels using the correct
coil sets! What must be done, of
course, is to carefully tailor sub-
standard coils to fit the existing
alignment of the tuner—never
being tempted to alter the presct
adjustments under any con-
ditions.

Let us suppose that we have a tuner which is
working correctly on, say, channel 2 (and
possibly other distant channels) and that the local
channel 8 ITA station is required, but that there
is not a coil set for this channel—only a set for
the adjacent channel, channel 9. What can be
donec in a case like this?

Turns Spacinz Adjustments

The best idea would be to alter the channel 9
coils until they give optimum reception of the
channel 8 transmission. On adjacent channels

PRACTICAL TELEVISION 415

this is relatively easy, and on adjacent Band III
channels the number of turns need not be altered
at all, the change in channel being accomplished
by the brass screw-in cores (in the formers) and
by adjusting the spacing betwcen the turns.

In Fig. 2 is shown at (a) a typical r.f., mixer
and oscillator biscuit, and at {b) a typical aerial
biscuit, whose coil numbers correspond to those
in the circuit of Fig 1. The first thing to do to
satisfy thc example is to drop the oscillator fre-
quency by about 5Mc/s. If possible, it is best
not at this stage to alter the brass core in the
former, but to bring in the sound with the fine
tuning control at range centre simply by altering
the spacing -between the turns of LS5.

Since the oscillator frequency needs to be
lowered the turns should be spaced closer together,
starting at one end of the winding and taking
care to avoid shorting the turns. It is not dithicult
as the wire is fairly stout and once bent it remains
solidly in position. After each adjustment the
turret will have to be switched on to channel and
the tuning tested for frequencv. After a few trial
runs it will soon be discovered just how much the
spacing nceds to be adjusted to give the best
results. Finally, a close adjustment of oscillator
frequency can bec made with the corc by using a
non-metallic triming tool through the hole beneath
the fine tuning control in the normal way.

Fig. 3 shows how the biscuits are located on

Fig. 3-—Showing how the coil biscuits are unchpped from the turret
Note that it is necessary to turn the turret several channels to make the
biscuit under adjustment accessible.

the turret, and from this it will be seen that the
channel selector will need to be turned off channel
to make thz biscuit under adjustment accessible
—after first removing the screen from the bottom
of the tuner, of course. The acrial biscuit is
that in the half of the turret remote from the
cantrol knob, and the biscuits are clipped in by
means of locating pips and ledges (see Fig. 2).
When maximum sound of the required channel
is obtained with the fine tuning control at approxi-
mate range centre, the turns spacing of coils L1,

~—continued on page 419
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No. 90: ALBA Té55

HE Alba T655 is a 17in. table model with a
90” tube, electrostatically focused. The
majority of the valves and components are
mounted on two printed circuit panels which arc
detachable for replacement as a whole or for
servicing. Many of the components are close
soldered to the panel and require care on removal
if damage to the panel is to be avoided.
One side of the mains is connected via a fuse and

PRACTICAL TELEVISION
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RVICING

EVISION
IVERS

By L. Lawry-Johns

the on/off switch to the chassis. Two thermistors
are used. one in the heater circuit VAI1015, the
other in the vertical linearity circuit VA1008.

Heater Chain

The vaives are numbered ac¢ording to their
_position in the heater chain, for example th: cr.t.
heater is the last in the chain wish one side to
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Fig. 1—The circuit of the tuner.
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chassis and the tube is therefore referred to as VI.
The PCC84 on the tuner unit is next in the chain
and is V2, the PCF80 V3 and so on. This has the
advantage of immediately identifying the position
of the valve likely to be at fault if some are lighting
and others are not. For example if valves (or
heaters) one to eight are not lighting whereas nine
to 14 light brightly it is obvious that V8 and V9
should be checked for heater-cathodc shorts without
further ado.

Removal of Safety Glass

Another good point of this particular model is
the ease with which the front safety glass can be
removed for cleaning and access to the front of

. the tube. There are three screws fixing the bottom
front strut which comes away to allow the glass to
be removed.

The gilt motif on the bottom strut tends to catch
in polishing dusters, unless care is used, resulting in

_ends bending up or snapping off.

Removal of Printed Panels

To remove the top panel remove the panel fixing
screw which passes through a rubber grommet,

ABC
|
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The Alba T655
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Fig. 2—The i.f. panel.

this being located to the left of the sync separator
V9. The panel can then be lifted off in an upward
direction from its connector block.
Bottom Pane!

Remove the fibre board bottom cover of the

cabinet. The panel fixing screw passes through a
rubber grommet located between V4 and VS.
Remove this, and also one screw in the latch

retaining arm, situated just lc_ft of V6. The pancl
can then be withdrawn from its connector block in
a downward direction.

Chassis Removal

Remove panels as above or at least remove the
two fixing screws and remove the side control knob
escutcheon (two screws) and the two tuner knobs.
Unplug loudspeaker leads, e.h.t. connector and tube
base socket, ion trap magnet and centring device
(having first noted their exact positions). Releasc
the two chassis fixing screws one on the right of
the frame output transformer, the other is located
through a hole in the back control panel adjacent to
the Band 111 sensitivity knob. The chassis should
then be tilted slightly backwards from the top,
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Fig. 3—The timebase panel.

allowing the lower fixing clips to be unhooked. The
chassis is then free of the tube.

Removal of Complete Assembly

Remove side escutcheon and tuner knobs. Remove
the fixing screw immediately at the top of the tube
and the two screws in the base of the circuit. This
allows the whole assembly to be withdrawn—but
keep an eye on the loudspeaker whilst removing.

When refitting, enter the left side of the chassis
into the cabinet first about half way up in order
to clear the loudspeaker of the upright cabinet
member.

Faults to Expect’

Probably the most frequently encountered fault
is due to failure or impending failure of the h.t.
rectifier PY32. Normally the first symptom is that
the sound comes on after a slight delay but the
vision is delayed for a further period, often of
considerable length becoming progressively worse
until perhaps the best part of an hour may elapse
before a small picture finally appears.

Examination of the PY32 will probably show a
blue glow in the glass envelope and this effect has
been dealt with several times in past articles in this
series. Replacement of the PY32 (preferably a
PY33) will effect a complete cure. A defective PY32

v4 v5 V6 V7 v8 Ve

&

T T

vio Vi1 vi2 Vi3 V14

Fig. 4—The mains supply and power circuit.
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can also result in a blown fuse and/or failure of the
262 (R72) surge resistor. When the fuse fails, of
course, there will be no sign of life in the receiver,
no valve heaters glowing and the set will appear
dcad. This does not happen when R72 fails as
only the h.t. is absent resulting in the receiver being
inoperative of course, but the valve heaters continue
to function as their supply is via R70-R71.

It should be pointed our that the fuse is in the
neutral side of the mains from chassis via the on/off
switch. With this type of circuit the use of a ncon
indicator will result in a glow heing obtained at all
parts of the receiver, including chassis, if the fuse
fails and if the mains polarity (wiring of the plug)
is correct.

No Picture, Sound Normai

No raster displayed when the brilliance control
i1s advanced. listen for the line timebase whistle
which should be clearly audible (if you haven't got
a cold that is); if present, this indicates that the line
timebasc is functioning. Investigation will probably
show that c.h.t. is present up to the Y86 top cap
but that rhis valve is not being heated. Fit a new
EYR6 and in nearly all cases a picture will be
restored.

When there is little sign of a timebase whistle
first check the I'1.81, then the PY81 and the wirc~
wound resistor to pin 8 of the PL&I, R64 (1-5kiD).
If the PL81 runs red hot check V10 (ECI.B0) and
associated components including the horizontal
hold control R63 (100k¢}). R

Lack of Width

When a black band appears from either side and
the height appears to be excessive, the PL.81 is
usually at fault as whilst low h.t. (weak PY32) will
cause lack of width it will also give rise to lack of
height as well, more so at the bottom of the picture.

Lack of Height

Continuing from this, if the width of the picture
is normal but full height is not obtainable, more
particularly at the bottom, check VI1 and notice
whether R52 (330¢)) is discoloured. If it is, change
it as a new PCL82 will rapidly fail if R52 falls in
value. If V11 is not at fault and R52 is of correct
value check the bias clectrolytic C40 which has a
value of 1004F 18V (or 100,17 25V). If this capacitor
becomes o.c. heavy current feedback results and the
frame current is scriously affected. In the event of
V11, C40 and R52 being found in order, check €42,
C43 and C44, and then the varite R56. If in doubt
replace R56 with a resistor of 10-15k¢2,

TO BE CONTINUED
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TUNER BISCUIT
MODIFICATIONS

—continued from poge 415

L3, L4 and L5 should be adjusted in a like manner
to secure the best sound/vision balance and the
best definition of Test Card C. The tuning of
these coils is less critical than that of the
oscillator. but most hiscuits featurc a core or cores
for finalising the adjustment, though this cannot
always be done with the biscuits in position. It
is usually necessary to make the adjustment,
reinsert the biscuit, try the set and then follow
up with other adjustments if necessary. On Band I
channels it is often necessary to alter the
number of turns to get one set of coils to work
on a different channel. It is impossible to say
exactly how many turns will have to be added
or removed as, again, the turns spacing plays a
great part in determining the tuned frequency.
To go up or down a channel 1-5 turns should be
removed or added respectively, and final adjust-
ment undertaken by altering the turns spacing and
corc adjustment as alrcady explained.

TV ALIGNMENT

—continued from page 405

DUAL-STANDARD RECEIVERS

T'he problem is considerably increased when we
come to consider the alignment of dual-standard

receivers.  However, there have been 'scvcr‘al
instructive articles on  625-line  specifications in
these pages-recently and space limitation prevents

a discussion of the special alignment techniques
demanded by the later receivers.

Further dectails of the instruments and their
wider range of facilities will be found in the appro-
priate articles of this series at present appearing
in our companion journal, PrRACTICAL WIRELESS.
The use of a double-beam oscilloscope, for
example, gives the added advantage of direct com-
parison of input and output waveforms, making
such tests as the square-wave input much more
effective.  Specifications for such instruments also
cover a wide range of audio and radio tests and
have many uses in direct fault-finding.

THE PATTERN GENERATOR

The pattern generator requires only a brief
mention at this point.  Such instruments as the
Taylor 94A have the facility of a still-pattern trans-
mitter and permit the complete appraisal of the
television receiver.

In general the proper use of these claborate
instruments requires closg adherence to the instruc-
tions supplied by their makers.

If spacc allows therc may be an opportunity
later of detailing the specifications and applications
of the specialised instruments at  present
available. [ |
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Problems

Whilst we are always pleased to assist readers with their
technical difficulties, we regret that we are unable to supply
diagrams or provide instructions for modifying surplus equip-
ment. We cannot supply alternative details for constructional
[ articles which appear in these pages.

WE CANNOT UNDER-

| TAKE TO ANSWER QUERIES OVER THE TELEPHONE. The
coupon from p. 427 must be attached to all Queries, and a
stamped and addressed envelope must be enclosed.

PYE VTI7

The picture is good until a camera change is
made when the picture disappears leaving hori-
zontal lines over the screen. Adjustment of the
horizontal line control occasionally restores a very
dim picture covered with a patterning. The only
sure way to restore a good picture is to switch
the set off for about half a minute and then switch
‘on again.

I have replaced the PCF80 twice, which only
temporarily cures the fault. I have a Trader
service sheet..—A. Smith (Berwick-on-Tweed).

Make sure that the PCF80’s are above suspicion,
and then check by substitution, X2, MR1, MR2,
Cé61 and C62.

SOBELL TI75

The sound is correct but recently a horizontal
line appeared across the screen. I changed the
frame output and sound output valves and on
switching on the horizontal line appeared for a
few minutes and then disappeared. This lasted
for two days and then on switching on again
the horizontal line once again was present. A
new frame output valve again cured the fault, but
only temporarily. T cannot understand this situa-
tion and I hope you can help.—]J. Hawkins
(Sidcup, Kent).

The trouble lies in the frame timebase. and the
changing of the valve here may disturb a poor
soldered connection. thereby clearing the fault for
a while, Check for defective components and poor

",soldering on the tags of the ECL80 valvcholder.

EKCO T205

The picture on this set consists of two complete
frames instead of one. I have replaced the 20L1
in the frame circuit but with no effect.—]. F.
Warburton (Malvern, Worcestershire).

Suspect a faulty 1MQ resistor which is between
the slider of the frame hold control and the block-
ing oscillator transformer. It is located below
mid-chassis, near the seam between the if. and
timebase sections.

MURPHY V240

The raster width has shrunk to about five inches
and fold-over is present in about three places.

I have checked the line output (20P4), line
oscillator (20L1) and efficiency diode (U329)
valves and all have been found in order.—H. Price
(Horndean, Hampshire). 0

Replace the 0.25uF efficiency diode capacitor
which is wired across the 20P4 and U329 valve-
holders.

DECCA DMI4

Could you please tell me if it is possible to fit
a 17in. tube in this receiver>—W. E. Campbell
(Manchester).

The DM14 uses an MW36-24 tube. A 17in.
MW43-64 or MW43-69 mav be used with pin 7
strapped to pin 11 with no other -electrical
alterations.

The cabinet is not suitable, however, and it
would perhaps be possible to obtain a second-
hand DMI17 cabinet from a local dealer which
would also contain the chassis members.
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“SABRINA”

STILL WELL IN
FRONT

Of course you are troubled with Mains Yolts variations.
With our new Automatic Regulator a steady voltage on
your TV set, even when volts are down to 180, or up to 260.
Willingly sent on approval against cash. Details S.A.E.
No more constant adjustment of controls. Longer life
of Tube, Valves and Components.

COMPLETELY REBUILT C.R. TUBES
ALL TYPES

12" now ... ... ... £5.0.0) For
14" to 17" now ... ... £5.10.0 »Single
21" now ... ... £8. 0.0} Tubes

ALL C.W.0.—TRADE SUPPLIED
Special Bonus Scheme for Service
Engineers—Reducing to:
12"—87/6; 147/17"—976; 21"—14716
FREE Pass. transit & Ins. anywhere in British
Isles or N. Ireland (12 months’ guarantee).

SABRINA C.R. TUBE CO.
Electron Works, North Bar
BANBURY, OXON
Telephone 2390

THAT DIFFICULT
COMPONENT ...
SAME DAY!

No matter how old the set you are servic-
ing may be, if you require a line output
transformer it is 999-1 that we will have it
in stock or can rewind it quickly.

We operate same day despatch service
from the largest stocks of television
components in the U.K., including a
comprehensive range of accessories,
materials and test gear of all kinds.

TERMS: C.W.O. or C.O.D.

Retail quotations gladly given on receipt of s.a.e.

Trade—Please send your letter headings for data
charts.

DIRECT TV REPLACEMENTS

*Please Note our New Address: Lo,
Dept. PTV, 126 Hamilton Rd., London, S.E.27

Telephone: GIP 6166 (PBX)
Day and Night Ansafone Service
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VACUUM

TELEVISION BOOKS| ™

1 KEEPS YOU IN
o EREE TAllx || THE PICTURE

WITH THE
FOR THOSE YOU KEEP! FINEST REBUILT CATHODE RAY TUBES

No. 200. TELEVISION SERVICING COURSE. 1l.et thie new courae 12 MONTHS
beip you in TV servicing. A real bargam! Cowmplete, oniy 32/8 fuli price [4
for all lessons. Yon get lessons on pieture fauits, eircuits, adjustinents, GUARANTEE

short-cuts, alignment facts, trouble shooting, use of test cquipment,
picture analysis. SPECIAL oniy 32/6.

No. 33, RADIO AND ELECTRONICS COURSE. If some of your basic
theory of eleetronics 18 @ htule shaky then we recommend that you take
this course. A good understanding of the jundamentals of electronics

is essential for intelligent TV repair and this course will provide all the ' ” ”
inforimation sou wili need. Just imagmel  You get 85 large, fact-packed : 12 _‘] 4 £41 50
lessons for little more than /- per lessout The izasons are crystal clear. -

practical, easy lo master and use. Early lessons make fundamentals
ciear even to the beginuer, while other lessona will give you the practical - 15 _17 £5. 5 .0
“know-huw” of an expert! The priceY Only 38/-, plus postage. Graduates

of No. 38 course can qualify for a certificate, details sent with each course ”
21 £7-15:0 | suowe

ordered.

YOU TAKE NO CHANCES WHEN YOU BUYFROM

SIM-TECH! You can get books on no interest, free trial time CASH WITH ORDER OR ON RECEIPT
payment plan at prices no higher than you would pay your 3 PRO FORMA, ADD 12/6 FOR 0f OLD
local bookstore! We are positively the only company offering CARRIAGE AND INSURANCE. TUBE

these terms anywhere in Great Britain. So why take chances,

always buy your books from Sim-Tech where you can be DELIVERY FREE IN LONDON AREA
sure of a fair deal!

No. 8. PIN.POINT TV TROUBLES IN 10 MINUTES. Price 31/8.
Without a doubt one of the most useful books ever published about
television. D)o you have a copy? Lf not you are really missing something.
This is the ouly book of its kind ever published. It’s not an ordinary
text book. It's useful to both amateurs as well as expertsl No tatter WRITE PHONE OR CALL
how clever you are at fixing televisions, it would be impossible for you

to ha.ve all the knowledge stored in thi;_book. Over 340 cross indexed vAcuuM ELEGTRONIG LTD.

pages: 50 time-gaving check charts, [t's your most useful on-the-job

“tool,”” Quickly and easily pin-puints the exact trouble in ANY television 35. SACKVILLE STREET
set! Also includes 290 diagrams aud photos: explanations of circnits and LONDON, W1
designs, ‘Thousands oi Practical Television readers own and use this REGENT 6404 (5 lines)

book every day! Why not eend for your trial copy today? Then if you
decide to keep it, pay only 5f- per week until completed. This book must
be able to earn You more than its cost within two weeks or yout money
will be refunded!

No. 20. TELEVISION SERVICING HANDBOOK, by Gordon J. King.
Here is a useful book Ly one of Britain's top technical writers. Tells

you how to deduce from a given fault the most likely cause of the troutle, l4 |NCH |7 'NCH
and how to do an eftective repair. This book together with Pin-Point
TV Troubles will give you real money-making TV repair knowledge.
You can have this book on free trial, time payment plan privilege fur the
regular bookshop price of 39, L L

/-
No. 6. TELEVISION SERVICING CYCLOPAEDIA. Harold P. Manly, 47/6.
Here is a most reliable ref@ence source of information on television. 1009,
One of the most interesting books we have ever seen. You will enjoy 0
reading this publication, it's not stuffy or hard to use. Tt's not a glorited

Personal collection
advised, or insured

Guaranteed

dictionary as the title may imply, but a thoroughly readable book of 363 12 months' Full Ca

pages representing the begt value in television information. The chapters Written i ’
are in alphabetical order and cover such subjects as Alignment, Amplifiers, G |4!”-v 20/-
R.F. Tuners. Awmplitiers Sweep, and Video, Antenoas, Bissing, Brightuess uarantee. 17in., 30/-

cuntrols and su on. We feel that you will want to add this book to your

library once you have seen it, 8o why not send in the coupon now?! You Shown working all

can alwaye send it back if you don't agree with u channels in Shop. Pal:'t Sxshangs
No. L. COYNE'S ELEMENTARY PRACTICAL EADIO-TELEVISION allowance on
SET consisting of three volumes. A reference set you will use for years Legs " ANYTHING
to come. Has sturdy vingl hard covers for long lifé. Written in an easy 3976 per set. USEFUL

to follow manner, vet explaining eversthing cotupletely. Teaches television
and radio together, saving time. Each book available separately at 26/-

each or £3.12.6 it you buy the set at one time. You could search all the Regunned TV TUBES TELEPHONE l 5 ,6 Pai
bookstores in England but you won't find a better vaiue than thisi Pay 2lin., 9976 17in., 7976 | HANDSETS e
only 5/- per week on this 1,038 page set without intercst charges. 1S, 14, 12in.. 59/6 G.P.O. standard pattern. House

Guaranteed One Year to Workshop, garage, inter-
BIG BOOK CATALOGUE SENT FREE ! ns. and Carr., 10/- office, etc. Works off any small
Add 10/- refundable on OLD | bactery. P.P. 476,

FREE TRIAL COUPON TUBE. 110° Tubes in Stock. | ==mmeren 1919

Ex-Rental

121,31/74,36/24, 141, | SPEAKERS . h

IS, 14KP4 and others. | 2-tone covered cabinet, 6in. PM
® Set tested. Carr. 5/-.] speakers, switch and flex. ldeal

= for kitchen, sick-room, etc.

Variable Pots. 40, 10/-.] pp 373,

New. TV or Radio. Assorted

PP 216 =-. SPEAKERS

Condensers. 100, 10/-, New.
Assorted electrolytics & PFs.
- 7,9 each
6in., Bin., 7in. x 4in.

VALVES 9d. Each Money back guaran-
1000's available. Most types. teed. Other sizes,
Post & Packing |d. each.| few only. Ex. mfd. salvage.

r——————————————————

To SIM-TECH BOOK CO., Dept. P.TV32. Gater’s Mill, West End,
I Southampton, Hants.
‘I Ple.me seud me the books numb:.r
) )
l /or mvm duys' free triul. One aL a time. If [ am not satisfled with
any book I may return it post paid without further obligativn on my

I purt.  Otherwise I will pay cash or 5/ weekly after geven days
[ until paid.

{7 ‘Tick here if encloging full price (we pay postage, Same 7-day money-
I back guarantee). Postage charges: Onders up to £3 allow 16, &3
or over allow 2/-. Overseas customers please gend {ull amount.

Resistances. 100—5/-.
Assorted sizes, watts, grades.

NAME . eveseessesreroscrosees

Address . Stamps for Lists. Minimum 6d | P.P. 2/3.
DUKE & CO. (LONDON) LTD. Phone
621/3 Romford Road, Manor Park, E.I12 tLFord
1 Liverpool St.—Manor Pk.—10 mins. 6001/2/3

— e 0 e e E e e ]
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PYE VICD

The picture is quite good except that there is
a continual *“ shimmering ” pattern over the
screen. I have ascertained that the aerial system
is not at fault.—C. S. Jex (Carlisle, Cumberland).

These symptoms indicate interference from the
local v.h.f. radio station. Try fitting a coaxial
stub in parallel with the aerial plug. Start with
a six-foot length and cut it off an inch at a time,
until an optimum point is reached.

ULTRA 917

The picture is lacking in width by 1iin. and
this cannot be rectified even by adjustment of the
control on the transformer. I have changed all
the valves without success, including the U2S.

The picture quality is reasonably good but the
sound is very weak.

I can obtain the correct width with the hori-
zontal hold control, but this also results in multiple
images and loss of vertical frame.—A. Norbron
(Brierley, Yorkshire).

Check the h.t. voltage (200V). If this is low
and you are sure the U801 is in order, check each
10092 resistor to the anode pins. About 200V a.c.
should be recorded at pins 3, 4, 5 and 6.

If the h.t. is in order, check the 1.5MQ anode
resistor of the 20L1 (pin 5) and the screen
resistor (4.7k¢)) to pin 4 of the 20P4. Check the
cathode components of the 20P4. These are a
1002 resistor and a 50uF capacitor.

EKCO T205

The picture quality on this receiver is excellent
on close-ups, but poor on distant shots. The con-
trast control is fully advanced. I have changed the
U25 and fitted a new 100+ 200.F canacitor.

When fisst switched on, the picture is very
bright but after about three minutes it returns to
its normal condition. Apart from the tube, could
any other components be at fault?—T. L. Hume
(Loandon, N.20).

These symptoms do sound like a faulty tube,
but a video ampblifier fault could also produce
these conditions. The tube is fairly easy to revlace
and you can use either a CRMI141 or CRM142.

BUSH 24A

It is almost impossible to adjust the line hold
control as it is so critical, and readjustment is
necessary every few minutes to keep the picture
steady. The picture is always distorted and fold-
over occurs in the top left-hand corner.

The frame hold control is also very critical.
—D. M. Blachlin (Oldham, Lancashire).

We would advise you to replace the EF80 and
ECL80 valves on the right side of the main deck.

PRACTICAL TELEVISION 423

DECCA DM4,C

The contrast control appears to be completely
inoperative and the picture on Band III varies in
contrast and lacks highlights. The picture was
slightly improved by changing V7 (EB91) but the
control still has no effect. The sound volume on
Band III is also poor.

Line tearing appears to be associated with these
faults and the line hold control is very sensitive.
Also after prolonged use, some frame *“bounce”
or “judder” occurs.

I have changed V1 (PCC84) without improve-
ment.—M. H. MacDermott (Marden, Hereford-

shire).

We would not be inclined to suspect one
particular  fault causing all the symptoms
described. If the tube is the original, this could

well be failing and so produce loss of highlights,
apparent loss of contrast, etc.

The fact that the control does not work at all,
could be due to an open circuited contrast control.
a shorted a.g.c. line capacitor or a faulty controlled
valve. Check the PCL83 audio output valve and
clean the volume control if necessary.

BAIRD

I would like to know if it is possible to convert
this set to using a 2lin. c.r.t.?

I can find no model number on the receiver,
but it has a five-position switch on the front for
BBC stations only. The tube type is MW43-64.
—J. Rose (Grantham, Lincolnshire).

This receiver is apparently a Baird P2017. A
Mullard MW33-20 2lin. tube can be used with
no electrical alterations, but this, of course, wi'i
demand considerable mechanical alteration.

PHILIPS 1238U

The h.t. is very low on this receiver. After
cutting off the anode wire of the EYS] there was
a reasonable spark from the transformer. I have
fitted two new EYSI’s but the fault remains.
Without the EYS1 in circuit, the h.t. at the trans-
former seems normal.—A. Rogerson (Lancashire).

We presume your reference to the h.t. voltage
really refers to the e.h.t. associated with the EYSI.
The h.t. voltage is that derived from the PZ30,
and applied to the various stages of the receiver.

If this is indeed low, check the PZ30 and the
1001 F reservoir electrolytic capacitor under the
front of the left-side chassis.

If the cht. is low, note whether the EY51
heater lights up with the tube anode clip removed
from the side of the tube. If the EYS1 anode
becomes red hot, disconnect the e.h.t. capacitor
from the front end of the line output transformer
panel on which the EY51 is mounted. If the
LYS] does not get red hot, and does not light.
check the PY80 and PL81 and the electrolytic
boost line capacitor near the PY80 valve base.
Also check the h.t. applied to pin 8 of the PLS8I
valvebase.
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INVICTA 137

The picture height is considerably less than
normal and there is a pronounced fold-over at
the top of the screen. I have also noticed that
the h.t. is low.

I have checked the sync separator (PCF80) and
the frame output (PCL82) valves by substitution,
but without improvement.

If the mains rectifier needs replacing, can you
suggest an available type?—L. G. Wilkes (Man-
chester).

A direct replacement FC101 metal rectifier may
be fitted. This may help to restore the normal
frame scan but it may be necessary to check the
components in the frame linearity circuit if the
pre-set top linearity control is correctly adjusted.

EMERSON E701

When first switched on both the height and
width of the picture are half their proper size.
After twenty minutes or so the picture completely
fills the screen apart from %in. vertical strips at
the sides of the picture—F. E. Millineton
(Gillingham, Kent).

You should replace the PY32 h.t. rectifier valve.
A PY33 is a more modern and reliable valve. Also
check the PL.36.

SPENCER WEST 181

A few months ago I had to replace the mains
dropper and later the surge resistor. More recently
I renewed the PCL82. Up to a week ago the set
was performing well but then a crackling noise
became discernible when the channel selection
switch was touched.

This noise gradually became more persistent and
finally the picture collapsed leaving none of the
valves alight, except the one nearest the mains
dropper, which glowed brightly.—T. Barnes
(Birmingham).

If the PY82 lights brightly but the other valves
do not, check both the PY82 and the PY83
efficiency diode, as either may have a heater-
cathode short.

MURPHY V350

When first switched on a wicker-work pattern
covers the screen. After about ten minutes the
picture becomes normal. The sound is not affected
at any time. The line hold control is turned fully
clockwise.—L. Steel (Shiremoor, Northumber-
land).

Replace the 30P4 line scan generator valve in
the e.h.t. unit. If possible use one of the new
‘30Pi9 valves, which are an improvement on the
30P4.

TELEVISION June, 1963

PHILCO 1968

The fault on this set first becomes evident with
a reduction in width followed by the screen
darkening, sometimes to such an extent that the
picture is no longer visible, The local mains
supply of 240V seems to vary, as during the day
there is a good picture. I tried changing the
voltage selector to 245V but the set then goes
completely dead.—F. Prentice (Liverpool).

The receiver goes dead when the selector is
placed in the 228-245V position due to an open
circuited resistor in the mains dropper section.

The lack of width is due to a failing FC101
(14RA1282) contact cooled metal rectifier. Check
the PL.36 line output valve if necessary.

BAIRD TVI9

One evening the screen of this set went blank.
The U26 valve was replaced and the picture
restored. However, now another fault has
developed and after the set has been operating
for about an hour, a flurry of bright spots appear
and then the picture leaves the screen, only to
return a few seconds later with the spots still
present. This only happens rarely and only on
the BBC channel.—A. J. Webb (London, E.11).

The fault could be caused by a faulty U26
valve, but we would be inclined to suspect a poor
connection to its base or top cap due to the inter-
mittent nature of the fault. Close examination of
the line output stage and U26 wiring should reveal
the fault.

SOBELL TPSI73

The picture breaks up into horizontal lines and
this is accompanied by a change in the line
whistle.

With the aerial removed the raster is very
ragged at the edges. Also, when a picture is
received, the outlines are ragged, no focusing is
possible and the contrast control is inoperative.
When the horizontal hold control is fully advanced,
the line whistle becomes very loud and a general
arcing takes place at the heater wires of the EYS1.
This arcing stops when the control is in a position
when it will not hold the picture. The picture
is also extended at the top.

I have checked all the valves by substitution.
—]J. J. Chitty (Horam, Sussex).

The arcing from the EYS1 denotes that this
valve has been incorrectly soldered. It is essential
to use a hot iron, making well rounded “blobs”
with no sharp edges, no bent wires or wire ends
protruding. ’

The contrast control will not work on a weak
signal and a weak signal will also produce ragged
outlines.

Check the aerial first and the tuner unit valves,
particularly the PCC84. Also check the cathode
components of the right side PCL82. These are
a 330 resistor (R74) and a 100uF electrolytic
capacitor C69.
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LAWSON

LAWSON TUBE WITH NEW SILVER
ACTIVATED SCREEN AND
"MICRO FINE" ALUMINISED

June,

1001

5%

LICHT
OouTPUT

SOt

25+

SIMILAR TUBE REBUILT

OR RECUNNED 8UT NOT
-RESCREENED

BRILLIANCE CONTROL —#

EXPRESS PASSENGER TRAIN SERVICE

Our service is countrywide and whether you live in
the Outer Hebrides, or at No. 10, we can guarantee
the fastest and finest CRT service in Great Britain.

Full fitting instructions with every tube.

LAWSON TUBES LTD. Tel. 2100

2 PEACHFIELD CLOSE, MALVERN, WORCESTERSHIRE

PRACTICAL TELEVISION

DIRECT REPLACEMENT
TELEVISION TUBES

425

12 MONTHS' FULL REPLACEMENT
GUARANTEE

DESIGNED FOR
PERFCRMANCE

The Modern Lawson television tubes are speciclly designed to give
all types of television ser verv much improved performance.
Their new silver auwated screens are much brighter with better
contrast, exclusive “microfine’” controlled thickness aluminising
gives 50%, more light outpur (superb daylight viewing). New
small anode aperture electron guns by Mullard, Mazda, G.E.C.,
Brimar, E.E., Cossor, etc., ensure needle sharp definition and
Jfocus, and silicon vacuum pumping plus depth formed cathodes
give very long life. Each tube is 100% BRAND NEW (glass
excepted), and Lawson are the only tubes guaranteed to be exact
replacement for the original tube, ensuring complete accuracy
and efficiency.

FROM THE LARGEST STOCKS OF ALL TYPES
OF C.R.T’s IN BRITAIN WE CAN SUPPLY THE
EXACT TUBE YOU REQUIRE BY RETURN.

NATION WIDE TRADE SERVICE ALSO AVAILABLT

127 —_— £4.10.0 C.0.D. or C.W.O.
i Z s KO
U e 17,, - £5.15.0 Gladly refunded
21 —_ £7.10.0 if you wish to return
CARR.and INS.  7/6 (Laeapriog 195

NEW VALVES!
L]
Guaranteed Set Tested I u B E s
24-HOUR SERVICE
IR5. 1S5, 1T4, 484, BV4, DaFoL DF9L.
LKL, DL92 DLw4, SET of 4, 17/6.
DAFS6. DF9, DKO6, DL, it o1 4, 25/6. Guaranteed 12 months
o.u 5/ LL33 /3 PCF80  6/8
i g BB f; RERE 8 Passgr. carr. free
23 B a2 7i-
155 43 Drey  6/3 PCLel  8/gl COMPLETELY REBUILT
T I R A AV Sl & RESCREENED
S - - Lidg 5
3V4 6/3 EBCil %/6 PL81 g
3U4G  4/6 EBF80 /3 PL82 6/- .
2t ¥ OEE oo v g LINE OuTRYT
; s D 7 - £5. 5.0
6K7G 1/9 ECC8l / PY31 13 I [ ] [ TRANSFORMERS
6KBG  4/8 ECC82 4/6 pvY3: (/6
6Q7G 5/ LECCB3 5/ " b
6VSG_ 4/- Eccsi 69 e o Isu - I7” £5 Io o Bush, TV 11A, B: 12A. B .. 45/
6X5GT 5/ [ECCS5 13 pys2 5/6 ] [ ] Cossor, Y30, 431, 9U3/4, 948 62/6
12K7GT 4/3 ECF80 / Y83 816 Ekco, Ts148: TR113-14: T161 47/6
12K8GL 9/- ECFB2 /- yj55 10/3 T221, 281, TBC3LL, cte. ., 59/6
1277GT_4/6 ECHs2 7/8 Ume 873 i Fergusan, ~41/2/3; 941935 _] 50/8
128N7GT 6/3  ECL80  6/3  (7i'hogy g/. - o [ 990-5T: 103-145, . 6818
1437 14/- EF41 78 UAF42 Ferranti, l~ll’5 , 4 45/~
3L6GT 7/9 EF80 43 Uhcs ?-/(f 1472, T1205, um 1225. 1395 85/~
33Z4GT 5/~ EFSS 5. LBCH G.E.C.-H.M.V. mostly ,. 55/ to 60/
85A2  7/6 EFBS ] e Murphy, VI40/250, V270 94/-
ACITP 21/~ EFN ! ey o (PP 1 Philips, 1114, 1113, 1437, 1446,
u - 76, 1748, 1747 -
DACI s/9 ELSL  7ie UCHSL 3 ION-TRAP MAGNETS 4/ =) Py, L0, 18T, a1z, V117 . 60fo
Dargy a4 ELBL B UCLE; 10/6|| FOCUS MAGNETS 12/6 (D.P. 3/6) ML Y4 VI ysmvw .. B8
DF33 8/8 EY8; 63 UFil "6/2 pos
DFSl  2/11 Ez40 519 UFB) €3 MANY OTHERS AVAILABLE
DF93 6/9 EZ80 5/3 LULil 6/9 . s B .
pH1r 5 Ez81 5~ uwst &3] EAGLE Valve Filamen!t Tester | cosverrers—new. Less vuives.
grﬁgf 59,/3 K’{JVIL;(H 2 ngl 1%/[3 Mainly Ch. L. %, Cossor 927.TEkco
- i ity 142, 211, G.E.C. BTI1251,
DK92 611 FPccss 8/3 uUval  sie|| Tests continuity—heaters, luses, valve | o Pl res, S
DKo e/ FPCCe 7/ UYss  5/8/1 pin straightener. 30/-. P.P. 2/= | Gira 815 series. Al 36/,
Postage 6d. per valve extra. Any Parcel
Insured:galgscc) %an};age 1ln ;Il‘ga.nsit 6d, extra
Yy C.0.D. Parce extra. . - ~ AT o ~ >
Office address. no callers. S.ALL. WITH ENQUIRIES PLEASE
GERALD BERNARD 5 Westward Way
o ossacvesron nono. || WESTWAY  RADID ereston” moad. " Hareow. miaos.
STOKE NEWINGTON, Tel. WOR 2663
LONDON, N.1§
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tubes at the
right prices

(Old glass NOT
required).
14inch = = = = = - £2.196
All other types add 10/«
returnable on old glass

Most types.

1Tinch = = = - = £4.10.0
19inch = « = » = = §E5 0.0
21inch = = « « = = £ G0
23 inch - £6.1000

With years of experience
and improved production
techniques Tates guarantee
first class rebuilt tubes with
extra fine definition and
brilliance—in spite of their
low cost.

Guaranteed for 12 months.
Prompt Delivery.

ORDER NOW from

Tates

ELECGTRONIC SERVICES LTD
3, Waterloo Road, Stockport.

Depots throughout
the North and Midlands.

I

| Cash with Order.

|, Carriage and Insurance

| 7/6 B.R.S. 12/6 Pass. Train

| please supply the following
1 (10/- deposit returned on receipt
of Salvage glass)

\ Tick here | Size
D and

attach to
letterhead for
trade enquiries
Name

Address

Type

BT = —— ==

PRACTICAL TELEVISION

VALVE

1963

June,

SAME DAY SERVICE

NEW'! TESTED! GUARANTEED!

1R5. 185, 1T4. 384, 3V4, DAF91, DF‘91 DKQI DL92 DL94 .. Set 01'4(0!‘ 18/6

SETS DAF9S, DF96, DK96, DL .. . r 26/6
1A7GT 10/ 6QTG 8/- | 3624GT 5/6 | ECC83  7/- | KT32 6/6 | U2 4/6
1D5 7,2 6QTGT 8/- | S50L6GT &/3 | ECCB4 - KT61 9/- | U191 1/-
N3GT  9/- | 68NTGT 4/9 19/6 S 2 2 =
NSS! ] ECF82  8/g | Nib YL | U 1i0-
ECH3 7/3 N37 10/- | U301 13/9
ECH42 8/9 PC95 9/~ 801 19/-
ECH8L 7/3 PCY7 9/- | UABC80 6/6
BECL3B0 - CC84 7i- | UAF42  8/-

ECL.82 9/- PCC85 8/- | UBC41 7,

ECL86 9/- PCC88 12/6 BF80 7/

EFJYIA  6/9 PCC89 8/~ 1 UBF&9 7

E¥39 3/11 PCF80 6/9 | UBL2l 14/

EF 11/8 | PCF82 7/- | UCCB4 11/
EF4l 719 | PCF85  8/6 CC8s il
EF42 8/6 | PCL82 8/ | UCF80 12/-
EF80 4/9 | PCL83  9/6 | UCH2L 13/6
EF85 5/« PCL84 68/- | UCH42 8/-

EF8s 71- PCL85 8/8 | UCH81L 7/

EF89 6/3 | PENA4 11/ | UCL82 9/

EFS1 3/6 PEN36C 8/- | UCL83 12/

EF183 10/3 | PL36  10/- | UF4l 7

EF184 10/3 PL81 8/6 | UFgs 8/

EL33 9/ PL82 7/~ | UL41 7

EL41 8/6 PL83 7/~ | UL44 10/

EL42 8/6 PL84 716 | UL46 9,

4 6/3 | PX4 10/- | ULs4 8/
EM34 7i3 | PX25 8/6 | URIC 713
EMB0O 8/~ | PY32 1l- | yut 816

EM8L 8/- PY80 6/6 uya
EMB84 9/- | PY81 71- : 11/-
EM85  9/9 Y82 8/- | UY4l  5/9
EY5L 71- PY83 - | UY85 5/9
EY86 6/6 Tl{lﬁmc 1;;- VP4B 9/6
EZ40 6/- - | VP4l 5/-
Ez4l 76 | ai 1208 | wie a9
EZ80 518 | U2 88 | W17 3/9
1 EZ81 518 | U4t 10/6 | W729 14/-
spP28 11/6 | BLE6GT 8/3 | ECC82 4/9 | GZ32 8/8 Us0 516 | Z77 3/6
~ v Post 6d. per valve
RADIO i

Ve L Any Parcel Insured
Against Damage irn

24 COLBERG PLACE STAMFORD HILL

LONDON N.16

Transit 6d, extra.
y C.0.D. Parcel 43
extra,

STA. 4587

FIRST-CLASS RADIO

AND T/V COURSES...

GET A-CERTIFICATE!

After brief, intensely interesting
study—undertaken at home in
your spare time—YOU can
secure a recognised qualification
or extend your knowledge of
Radio and T.V. Let us show you

oY FREE GUIDE —

The New Free Guide contains 120
pages of information of the greatest
importance to both the amateur and
the man employed in the radio
tndustry. N.I.E. provides first rate
postal courses for Radic Amateurs’
Exam., R.T.E.B. Servicing Cert.,
C. & G, Telecoms,, Grad. Brit. |.R.E.
Guide also gives details of range of
diploma courses in Radio/T.V. Ser-
vicing, Electronics and other
branches of engineering, together
with particulars of our remarkable
Guarantee of

SUCCESS OR NO FEE

Write now for your copy of this
invaluable publication. [t may well
prove to be the turning point in your
career,
FOUNDED 1885—OVER
150,000; SUCCESSES,

NATIONAL INSTITUTE OF
ENGINEERING
(Dept 462), 148 HOLBORN
NDON, E.C.|

RES/CAP. BRIDGE , !5,

Checks all types of resistors, condensers
6 RANGES
Built in 1 hour. Direct reading
READY CALIBRATED
Stamp for details of this and other kits,

RADIO MAIL (Dept. VM)

Raleigh Mews, Raleigh Street, Nottingham

“NU-GUN"
REBUILT TV TUBES

COMPLETE NEW GUNS

—I12 MONTHS’
GUARANTEE
12in. ... ... £3.10.0
14in. ... ... £3.15.0
15-17in. .. £4.0.0
2lin. ... ... £5.10.0

Carriage and Insurance extra.

N.G.T. ELECTRONICS LTD,,
3 THE MEWS
Duckett Road, Harringay,
London, N.4
Telephone: MOUntview 2903
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- G.E.C. BT3I8

This set has developed a pronounced hum
on the BBC channel only. This varies with

picture content.—]. E. Mumberson (Loudwater,
Buckinghamshire).

This appears to be vision on sound. If the fine
tuner will not clear the fault, alter the oscillator
trimmer very slightly, keeping the fine tuner at
its mid-way position.

BANNER BI24

There is no sound on this set and no e.h.t. All
the valves light except the EYS51. I have
checked all the valves satisfactorily.—H. Cormell
(Birmingham).

PRACTICAL TELEVISION 427

Check the h.t. voliage to ensure that this is
somewhere near 200V. If it is very low, check
the main electrolytic capacitors.

H the h.. is in order check the h.t. supply to
pin 8 of the PL81 and the cathode bias resistor
from pin 3 to chassis. Then check the 0.-25uF
boost line capacitor before finally suspecting the
line output transformer.

L R e i

lQUERIES COUPON

I This coupon is available until JUNE 2Zlst, 1963, and must
accompany all Queries sent in accordance with the notice l
| on page 420. |

| PRACTICAL TELEVISION, JUNE, 1963 |

A L I i |

TEST CASE.

Each month we provide an interesting case of television servicing
to exercise your ingenuity. These are not trick questions, but are based
on gctual practical faults.

An  experimenter’s receiver was found to

exhibit the symptom as shown in the photo-

graph On Test Card C the effect is of
“cogging ” while on a picture, impaired line hold
and distortion, as determined by the picture content
and movement, are most evident. The symprom
is often called ‘ pulling on whites” and the illus-
trauon reveals that sections of the picture finishing
in white are horizontally displaced.

What are the most usual causes of this symptom
and what tests can be made 10 establish the circuit
section at faulr?

See next month's PRACTICAL TELEVISION for the
solution.

SOLUTION TO TEST CASE—6
(Page 379, last month)

The cffect described last month must not be
mistaken for timebase trouble, for when the frame
or line timebases are to blame for raster distortion,
the edges of the picture are always symmetrical
although sometimes compressed or extra brxght

The progzessive “ spreading” of the picture
across the screen indicates that the formation of
the raster is being suppressed by repelling electro-
static charges developed upon the screen surface.
In many cases this signifies that the tube is waning,
and this should be suspected if the symptom _is
accompanied by the typical “ worn tube ” effects,
such as a dim picture which tends to go negative
as the brightness control is turned up in an
endeavour to brighten the picture.

Note, however, that the effect—if the picture is
otherwise normal—can be caused by dampness on

The eﬁect of “cogging”

the tube face or flare, and for this reason it may
sometimes occur when first switching the receiver
on after it has been left for a period. particularly
during the winter or damp weather, in a cold,
damp room.

In this event the trouble clears when the sct
has thoroughly warmed up, and a normal picture
can be accelerated by quickly advancing and then
retarding the brightness control. In obstinate cases
it may be necessary thoroughly to dry both the
tube and the mask in front of a fire to clear the
trouble, and it should be remembered that old-
style sets sometimes used masks which developed
electrostatic tendencies.

On modern sets care should be taken to see that
the external conductive coating of the picture tube
is adequately bonded to chassis via the spring
clips or springs used for this purpose, and it often
pays to treat the screen with an anti-static polish
when it becomes necessary to remove the tube or
implosion guard for cleaning purposes.

Published on the 22nd of each month by GEORGE NEWNES, LIMITED, Tower House, Southampton Street, London, 'W.C.2, and printed
in En¢land by WATMOUGHS LIMITED, Idle, Bradfoxd aéxd London Sole ARents for Australla and New Zealand: GORDON & GOTCH
AL N

{A/sla). Ltd. Scuth Africa and Rhodesia: CENTR

Y, LTD. East Africa: EAST AFRICAN STANDARD LTD. Subscrip-

tion rate including postage for one year. Inland £1.8. 0 Abroad £1 6 8 (Canada £1.5.0). Registered at the General Post Office for the
Canadian Magazine Post.
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TELEVISION PHOTOGRAPHY

IR,—I would like to say how much I have
admired the photographs that have appeared
in recent issues of PT, illustrating various fault
symptoms as they appear on the screen. These
indeed clearly indicate any effects of faulty com-
. ponents or circuitry and eliminate the ambiguities
that could arise if the author were to try to describe
with words the same symptoms.

I would like to attempt photographing television
pictures but being a very inexperienced photo-
grapher I can foresee many problems in such
attempts and I wonder if there is any reader who
would care to pass on any hints about such a task.—
D. V. CuarmaN (Corby, Northamptonshire).

CONTINENTAL VIEWING

gIR,—At the moment, Continental television
» 7 reception is just another outlet with which the
amateur cxperimenter may test his skill, but I
should imagine that if every viewer knew of the pos-
sibitity of picking up foreign transmissions. there
would be a good deal of interest aroused. For the
language student, for example, watching a foreign
TV show would provide an excellent test for his
knowledge of the language. Also, there must be
many people who would enjoy watching a Con-
tinental programme for its own sake, perhaps in
preference to a BBC or ITA show.

But whatever the reason for Continental viewing,
since we shall scon be using a 625-line system and
with sets already on the market capable of receiving
such signals, it seems a good idea to let the general
public know that reception may be possible, and
with the improved semsitivity of modern receivers
perhaps watching foreign programmes will become
so popular that the “ Radio Times” will have 10
publish programme times of their French, Belgium,
etc. counterparts,—S. D. DUbDLEY (Swansea,
Glamorganshire).

STANDARD RECEIVER DESIGN

QIR,—It appears to me that nowadays all TV
b receivers are much the same in design and that
only the external appearance differs from set to set.
No doubt individual manufacturers try to make
their sets attractive by adding circuit refinements,
but no single set incorporates all the * extras”,
with the result that, although each set will have
advantages over its rivals, it 1s bound to lack some
other feature. There is nothing basically wrong
with this arrangement and no one could expect the
manufacturers to bring out receivers including every

June, 1963

SPECIAL NOTE: Will readers please note that we
are unable to supply Service Sheets or Circuits of
ex-Government apparatus, or of proprietary makes
of commercial receivers. We regret that we are also
unable to publish letters from readers seeking a
source of supply of such apparatus.

The Editor does not necessarily agree with the opinions expressed by
his correspondents

improvement at the competitive prices asked for
modern sets; but the unfortunate part of this situa-
tion is that the person who wants to buy a quality
receiver employing the best design possible, is
frustrated by the fact that no such set is available,
even though he is willing to pay considerably more
than the normal cost of a TV set.

In other words, there is, it seems 1o me, no
“ Rolls-Royce ” of television receivers on the market
which leaves us with a TV industry producing more
or less standard equipment.—I. N. GILBERT (Broad-
stairs, Kent).

BOOK REVIEW

RADIO VALVE AND TV TUBE EQUIVALENTS
MANUAL

By B. B. Babani; published by Bernards (Publishers) Led.
24 pages, 7iin. x 9%in. Price 3s. éd.

HIS Manual will prove to be a most useful

l “tool ” for the professional serviceman as

well as for the amateur who, whether by
choice or under duress, finds himself involved from
time to time in the maintenance of receivers belong-
ing to friends or neighbours.

The multiplicity of valve types is one of the
headaches of this kind of work, and a handy
reference book such as this manual is an indis-
pensable aid to the selection of appropriate sub-
stitutes from the inevitably limited range of valves
carried in service stores or spares boxes.

Included in the general index of this manual are
receiving valves of the Octal, Loctal, B7G and B9A
varieties that are of current manufacture or still in
common use, together with many current types of
television picture tubes. On each line of the table of
commercial equivalents are listed valves or tubes
that are directly interchangeable, the entries being
divided into seven columns according to manu-
facturer (Mullard, Ediswan Mazda, Brimar, G.E.C.)
or other classification (U.S.A., C.V., European).

Other tables provide commercial equivalents for
C.V., British Service and U.S.A. Service valves—in-
formation that is sure to be a boon to the ardent
secker of bargains in the ex-government equipment
field.

REMEMBER TO BUY
OUR COMPANION JOURNAL

PRACTICAL WIRELESS

2/- Every Month
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““There is no Virtue
without Courage—

No Reward without
Labour”

Not simply a school motto but at
B.N.R.S. a creed and a way of life.
We owe to it all we have and are.
If you are prepared to make it your

motto and live up to it, we can
help you get to the top. It will take
time, 1t will take ejfort, it will take

courage, and as if this were not
enough, YOU WILL ACTUALLY BE
CHARGED FEES!

If we haven't succeeded in putting you off,
write for details, today, to:

Mr. J. SYKES
(M.LEE., M. iricd R.E, MAN)
Principal:
BRITISH NATIONAL RADIO SCHOOL
Red Lion Court, Stalbridge, Dorset.

Britain’s premier Radio Correspondence School
specialising in City and Guilds examinations.

B.& M.TUBES LTD.

6a DENISON ROAD, LEEDS 3.
Tel. LEEDS 24576

SUPER SCREEN TV TUBES
12 MONTHS' GUARANTEE

TUBES — ALL TYPES
12" - 14" £4. 5.0
I5" - 17 £4.15.0
217 £6.15.0

90° and 110° also supplied
PRICES ON APPLICATION

Carriage & Insurance 10/-extra
ALLOWANCE ON OLD TUBE

PRACTICAL TELEVISION

D. & B. TELEVISION
(Wimbledon) LIMITED

429

Phone :
CHE 3955

Dept. B.I3

131 & 131A Kingston Rd., South Wimbledon, London, S.W. |9
“Compare our prices with any others”

én ' Practical Wirelese

For more T istors and Comp ts see our adi
For the FINEST SERVICE in the

COUNTRY. We are open hom

10 a.m. until 7 p.m.—1 p,m. Wednesday. For any information or problews you
bave. Cull or Phone, we are aiways pleased to belp.

LINE OUTPUT TRANSFORMERS AND SCAN COIL
SPECLALISTS

ALBA. All models available.
T301L. T304, T394, 42/6. T644,
T724 FM 70/8. T655. T909 57/-.

Ill'Sll. TvV36, TVG3B, TV43,
87/-. TVe3. TVes, 92/-. All
models available.

COSSOI. 900, 031, 633, 934, 933,
e

39, 50/6. All models avail-

DECCA. DM4/C, DM14, DM17,
72/€, DM45, 8b/-. Ali models
avatlable.

SON. All models, 52/8.

b
ER¢), T221, T283, T231, 1234,
TC]267. 52/6. All models avail-
able.

FERGUSON. 994, 996,
64/8. 204, 206. 64/6 JOG 308, 62/-.

FERRANTI. T4, T3, 17T
17K3. 45/-. 1001, 1002, 57/6. All
models avallable.

MURPFPHY. 214 216, 240, 250,
7480/6 270, , 320, 410 to

All models available.

PETO SCOTTE. Al models
available.

PIIILCO. All models available.

PAM. All models avallable.

PILOT. All models available.

PYFE. CTM4. V4, VT4, VT, VTT,
52/6. CW17, CTMI1T, 57/6.

SOBELL. TS17, T347, 62/6.
TPS173, 87/8

" ULTRA. All models available.

VIDOR. All models availlable.

THIS LIST [§ ONLY AN EXAMPLE. If you do not zee what Fou require. please
send SACE, for quatation. We stock all types of Hean Colls, Frame and Line

Blocking O

welcotied at Special Rates,
SURPLUS OR EX. EQUIPMENT VALVES GUARANTEED 3 MONTHS,
NEW LOW PRICES

b/ 1*LHL
Bf- I"LAz

732
)

216 Pe u
5{- I""Fso
2f- PCFSG
516 PuLae
b/~ POLSA

5/ Pliv 127 U6

‘ranstormers,  §oats Television—We stock it Trade inquines

6/8 Tje|6L1S 6/6
5/- 4/8{6P25 £/6
5/6 9 |ur2s 8/6
5= 10/-110F1 3/8
T 13781 1gr13 -
8- 5lg WPIH 68
4=y g 5/6
a- 1y 6/6
4/ Uha 9/9
/6] b
78 8/-
LTE it 12/6
8161 8/-
676/ 0lL L)

ALL VALVEER BYLOW ARE BRAND NEW sGI D RUBJECT Tu FULL

GUARANTEF--CURRENT VALVE LIST

Cyal 14/8 ECH~1e 36

byt 5/8 FC1L2y 8/3

] 8/- EU1N2 9/-

5/6 EFig 4/~

8/- EFiy af-

8/- 5/3

- 78

9 E 9/-

8/- LI '!‘l 8/3

T EF9L &9

T3, EFu2 4f-

8- EL32 4/8

%/3EL33 9/-

9/- ELS1 S

3/9] EM34 6/3

EMS0 6/9

8/- EY51 8/6

F BFRO 8/- 'EY36 8/6

FJBFBQ 8/-|EZ40 6/3

6f- ‘hIJl 6/3

61 EZ0 8/~

78I EZ8L 8/

4/6‘“/{! 9/8

718'GZ34 12/8

9/- KT330  6/-

I 9/-‘ PUOAS 8/8
ECH42 9/- PCCBS 8/3 UISL

8/9 L il 18/8(7C5 8/-
8/3 I'atl 25/-| 708 8/6
8/8 VAV 8/-|THT 513
10/8' ' BL4L 8- 02 15/-
8/3[LCKF)  10/6| 1011 5/
10/8 U L4L 8/-|10P13 8/9
8/~ U Lds 8/-|10P14 12/9
14/8|C U 17/6] 12407 5/6
12/-1U V4L 6/91 12477 5/3
18/8[384 G- 12AX7 5/6
10/6(3V4 %-{12K7GT  5/-
7/8/5L 4G 7/-|12076T /3
8/-5y3 8/-|20D1 8/6
8/-1574G 9/6|20F2 12/3

5163574 8/6
6/8|183BT  22/-
6/6/807 18
12/-1787 8/

These are only examples of ous valres! if you do not sex schal vou require send
starmped addressed envelope for speciul quotution.

TERMA: 9.A.E. all Inquiries.

C.W.0. or C.D.IN. 13f- extra.

Postave

on Valves, 8J. each. C.R.T.8 12f6 inc. insurance. SATISFACTION ASSURED.

RETURN PO3T 8ERVICE.

'
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TELEVISION TUBE SHOP

We have the following

Unused, Guaranteed Tubes

in Stock now

AW36-20,21 ............ £5. 2.6
AW36-80 . ......... vee... £5. 7.6
AW43-80,88 ............ £6. 7.6
AWA47-90,91 ...... vere.. £1.10.0
AWS53-80 ................ £7.12.6
CI2A,CI2B .............. £4.12.6
CI4BM, FM . .. ........... £5. 5.0
CI7BM, FM, HM .. ....... £6. 7.6
CITLM, PM,SM . ......... £6.12.6
C21 HM, SM, TM . ......... £7.17.6
CMEI402 ................ £5. 7.6
CMEIT702, 1703 ......... . £6.12.6
CRM91,92 ......... veo.. £4.02,6
CRM93 .............enn.. £4. 2.6
CRMI21,2,3,4 ..... ... £4.12.6
CRMi4l,2,3,4 ..... vo... £5. 7.6
CRMIS2, 153 ... ..., £5.12.6
CRMI71,2,3 ............ £6. 7.6
CRM211,212 ............ £7.17.6
MW6-2.................. £5.12.6
MW22-16................ £4. 2.6
MW31-16,74 ............ £4. 2.6
MW36-24, 44 ............ £5. 2.6
MW4i-1 ... ............ £6.12.6
MW43-64, 69 ............ £6. 7.6
MW43-80. .. .. . £6. 7.6
MW53-20..... . £7.12.6
MWS53.80 . ....... . £1.12.6
T901A ......... . £6.12.6
14KP4A, 141K . . £5. 2.6
171K, 172K, 173K ....... £6. 1.6
6901A .ot cee... £6.12.6
7201A,7203A ............ £5. 2.6
7204A ......... e . £5. 5.0
T400A .........eevne.... £6. 7.6
T405A ... ............. £6.12.6

All tubes tested before despatch
and guaranteed for 12 months.

CARRIAGE 716, via B.RS. or

1276 via passenger train.

TERMS £2 down (plus carriage)

balance £} per month.

A few 19in. and 2lin. still available
now, at £8.100 and £11.0.0
respectively.

Shop Soiled Tubes (unused)

(Subject to Availability)

3/18, 3/31, 45/-, Others 57/6

CRMI41, 2 67/6. Others 576

CRMI71, MW43-69, 43-64,

Plus Carriage. Guaranteed
for 12 months.

TELEVISION TUBE SHOP

48 BATTERSEA BRIDGE ROAD
LONDON, S.W.I1I. BAT 6859

South of the Bridge. Open Sats.
until 4 p.m.

12in.
14in.
17in.
75!1-

Practical Television Classified Advertisements

RATES: 4/- per line or part
thercof, average live words to line,
minimum 2 }ines. Box No. 1/- extra,
Advertisement must  be prepaid
and addressed 1o Adyertisement
Manager  “Practical  Television™,
Tower House, Southampton bt.,
London, \\’.(‘.2.

SETS & COMPONENTS

EXCEPTIONAL VALUE: Picture tubes
brand new. Mazda 18in.. CME
Mullard 18in., AWA47-90/91. £4/10/-'
Mullard 19in., AW59,90, £6/10/.; car-
rlage insured) paid. 12 months'
guarantee. Note: All brand new. We
also supnly most other sizes com-
pletely regunned at £4/17/6, guaran-
teed 12  months. TOMLINS. 136
Lewisham Way, New Cross, SEl4.
TID 3657.

ALL NEW——POST FREE

Modet 506 Multimeter,

EKCO Line O. Trans, T221,
EKCO L.O.T. Housing (Perspex) .
All Makes L.O.T. from........ .37/6
£ \|nlmm~lllrlzm (omru

5 aononeaaanOaG psrpoosppmdlh
TV Silicon Rectiliers. 250V, 500mA....13/6
LISTS S.A.E.

BOYLAN
DUKE STREET, WARRENPOINT, N. IRELAND

REBUILT TV TUBES. two year
guarantee. 12in. and 14in. at £5/10/-;
'5in, and 17in. at £6/-/-; 2lin. at
£7/10/-. S.A.E. please for quote on
110° tvpes. Branded valves less 10¢:
and post free. Twelve month
guarantee. Terms, C.W.O. carriage
paid. TELEMART SERVICES, 22
Coatsworth Roud., Gateshead 3§.

OVER 250 DIFFERENT

TRANSFORMERS
KTC.
UNUSED OBSOLETE TYPES
Line/OP from 17/8. Mains/EH'T from 25/-

Frame/OP from 7/@ Frame/OSC from 4/8
Scan Coils from 12/6 Malns Droppers

from 3/6.
S.A.E. FOR LIST.
"y 385 London Road,
l ‘ 'l ISLEWORTH. Middx,

DIRECT TV REPLACEMENTS LTD..
jargest stockists of TV Components in
the U.K. Line Output Transformers.
Frame Output Transformers, Deflector
Cuils for most makes. Official sole
suppiiers for many set makers. Same
Day Despatch Service, Terms C.O.D.
or C.W.0O. Send S.A.E. for quotes.
Day and night telephone: TIDewuy
£666. 138 Lewishamm Way, SEl4.

TUBES-AERIALS-VALVES

Regunned tubes, guaranteed One vear,
full range of aerfals and fittings. I'I‘V
boosters, valves, bray head tuners, TV sets.
transistor radjos and all electrical applian-
ces. Co-axtal cables and house wiring
cables, fluorescent fittings.

All quotations without obligation. Special
term> to the trade and Home Engineers.

S.ALE. for Catalogue.

G. A. STRANGE

BROADFIELD, NORTH WRAXIALL,
nr, Chippenham, Wilts, Tel. Marshfield 236

“ HEATHKITS " can now be seen in
London and purchased on H.P. Free
Brochure. DIRECT TV REPLACE-
MENTS LTD., 138 Lewisham Way.
SEl4. TID 6666.
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LINE OUTPUT TRANSFORMERS
SCA (OIS f1C

LABORATORY TESTED

June,

ALBA: T301, T304, 1394, T484, T424. etc...  46/8

BUSH: TVI1A, 11B, 124, I2B, TVulva,

128, TR(i12A, lZB 44~
TV 26, TV32, TY33, T‘(-Bl T\G34A
1.56 '1\30 I\'hd') 360, Tyusel,

88/8
TV.’n TY35, T‘h.’, T‘os

84/~

TV MU o nl 109/~

COSSOR: MJU and Is‘ll 9'{3—4-5 93‘ 935A.
atd F. 939 and A and P . .. 61/8
943T, 940-946, 943, !NaB 58/6

Y54F, 947, 949 68/6

DECCA: D17 and ¢ 68/8
LM, bM2¢, 1)\13 IJ\H/U . 74/~
UM."», DM14, DMIT, 444, 353 .o 4=

DEFIANT: TR1433, TR17563 .. .o .. 5876

DYNATRON:

EECO: T8Y3, TC8102, TS105, TS114,
TRO124, lt‘138 lﬂlﬁs TRIVY | 54/~
TRC1I39, TC140, T141, TVid2 |, “8/6
T161, TCIH2, Tlﬁl TI65, ete. w8le
TU208, 9, T 231, 2],

T248, ’84 1293, etc, 58/8

FERGUSO! 05T, 113 85/6
941T-953T inelusive 58/8
991T~ 991 l‘ inclusive 8/8
3067T, .. 4/-

PERRANT] MTB 14T$F 131A o0 4778

3 au . .. 498

1751\4 upd F 47/8

. . 4

415, 178K5, 4578

GEC BT1251, Bl’l .’).’, BT]AG BTld!
BT4743 . . 48/8
BT 544, BTolh BTJr"“J 48, .. 88/8
Bl.’).ﬂ&—l&la(ﬁdk Joviusive .. 4848

snd 8874

H.M,V.: 1524 and A to 1831 inclusive 886
1540, 1841, 13421545 68/8
All models available.

INVICTA: T1i%, T119, T120 .. .. B4
All other models available,

K.B,: LFT50, LVT50, LET60, MVE0 .. 108/8
All models available.

MARCONI: All models available.

MASTERADIO: Must rnudels in stock.

McMICHAEL: Most models in stock.

MURPHY: V09, V202¢ a . 56/-
V240, V250 94/8

PETO SCOTT, PHILCO: ‘Most Wiodels in stock.

PAM: 90, 908, 952, 953, 958 00 54/~

PHILIPS: 1768V, 2165U 104/~
1100V, 1200V . o 24~
l'zt U, 1236V, 1285V oo 741-

F, lHU\i 113U oo T4
H;hl FTIUNS, . o Y4
Most models in #tock.

PILOT: Must models in stock,

PYE: CTM4, FV4©, FYICOL o .. B4/-
Vi, VT4, V7, V17 oo . oo B4
1550 l'\'l FV1C .. 83/8
X1 L‘l‘Ml/l" CW17 L 48/6
y . &Wh(‘l- CWITF, ete.” 88/8
Most models i stock.

RAYMOND: Mosat models in stock.

Al models availabile,
017, US4, ete .. 58/8
T stock.
SOBELL TR17, T344 .. o0 84/-
Most models in stock,

STELLA: ST5721U . 104/-
BTNGITU. BTe621 U . 104/~
8TH917U” 104/-
HT64140, 164170 .. T4/~
EYCKITUI 744~

ULTRA: 86 series, 185 seﬂel, "with U—'o, ete.,
cumplete | 78/8
Most models in stock.

VIDOR: CN4217-CN4231 incinsive ., .. 64)-

Post and Packing 3]6. C.W.0. Ouly

Also: Used O.P. Txs., Scan Coils, ete,
ALL GUARANTEED 3¢ DAYS
(AU enquiries S.4.E.)

WYNDSOR TELEVISION
TECHNICAL DIVISION

ST. ALBANS RD., BARNET, HERTS.
BAR 1769
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SALYAGED VALVES TESTED ON
A MULLARD HIGH SPEED VALVE
TESTER

AC/p
Bis

EXAMPLES
FULL CATALOGUE 9d.
VALVE HOLDERS

American Octal ,, . Bf- doz.
Noval .. 80 .. 8d. each

‘RESISTORS

Card of §{W Resistors, 72 values
covering complete 109 range.
* 24/« per card.
Full range of separate Resistors,
Oondensers, etc.

VARIABLE CONDENSERS
3:50pf concentric trimmers 3/~ doz.

GEC CRT's (SALVAGED)
SPECIAL OFFER
12in. G.E.C: 7102 .. 10/- ea.
Personal Callers Only

85 M/fes, 16 M/ea, 10 M/cs INCRE-
MENTAL OR TURRET TUNERS
LESS VALVES. EX-RECEIVERS

18,
We can often supply for the
actual set you want the tuner to
fit. But cannot guarantee what
channeld are titted.

TRANSFORMERS

CRT Boost Transformers,
2V, 4V, 6V, 10V, L4V,
State which requirel.
Heavy Duty OutputTrans.
formers. 6 rativs from 13 : |
todd: L, . .. 25/-ra.
Miniature Output Trans.., 3$/9a.
Btandard Output ‘frans
foruiers. Mubli-mateh .. 10}-ca.
Transistor Driver: 1-1 T 10f~cn.
£.6-1 OT 12/6va.
Bl UT 10/+ea.
8.2:1 CT 10/-ea.
Microphone Transiormers,
ratio 65 : 1 an .. 35/-ea.

12/8 ea.

Transivtor Qutput:

LP. TRANSFORMERS
Standard 465 kefs .. 12/6 per pair

Midget 465 ko/s . 18/« per pair
AUTO TRANSFORMERS
250W . . 67/6 ea.
100w . 2776 ex.
oW . 20/- ca,

TRANSISTORISED FAULT
FINDER

Enables faulta to be located
quickly. Consists of " a two-
transistor, wolti-vibrator in a box.
Complete with battery. 3g/6

CRYSTALS
GENUINE MULLARD. Boxed.

OA3 8/~ OASL 3/-
OA70 3/« 0485 3/~
0A79 3/~ QAYL 3/6
TRANSISTORS
OC16W 48/- 0072 8/e
OCt 48/- 0oC73 Bf-
oc26 25/« oC78 8/~
0Ca4 11/ 073 8.
0C43 10/~ OCR1 8~
0CTo 8/6 OC%2  18/.
07Tl 6/6 o170 1%/8
TERMS: C.W.0. or C.0.D.

Ordera under €1, P. & P. 1/3,
4 Open till 11 p.m. most days.
3d. stamp for list or 9d. for full catalogue
Dept. PTA

Television

NEW X 7152

Arion

Maxted Road, S.E.IS

Practical Television Classified Advertisements
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FOR SALE ,

(continued )

TUBES, rebuiit, rescreened, etc. ’
Famous maker 14" £4, 5s.; |7" £4. 15s.
VALVES & TUBES, | Year Guarantee!
BRAND NEW VALVES, full list
on request.

EYSI, EY86, ECL8O, PY8I, PCC84 776
U25, PY33, PCL82, PL8I, PCF30 96
U8eI, 6CD6G, 50CDéG, 20P4, 20L1 18/-

P. BEARMAN, 3 PANK AVENUE,
NEW BARNET, HERTS. BAR 1934

TV SPARES

Fully Guaranteed Makers Parts.
Telephone orders sent same day.
Line Output Transformers.

Ekco T221, 23f, 311, 284, TC208, T310,
T331, T327, TU209, T248, TC267, all 55'-.
Ferranti TI100), 14T3-6, 42/6. 1472, 62/6.
Murphy V240/250, 62/6: V270/280, 77'6.
Pye VT4, VT7 and Pam 906-53, 55'..
H.M.V, 1840.9, 2805-5902, only 57/6.
Bush TV53, 79/6: TV24C, TV80 etc., 89/6.
Philips 1768U, 9276: 1114.5, 1437-46, 89'6.
Masteradio T917, TE7T, T409-12 etc., 75/,
Alba T301, 304, 394, 484, 494, 55/,

Cossor 930-8, 58/6: Ferg, 992-8, 62/6:
Baird P2014/7, 21147, 59/6.

L.O.P.T.s. For ANY MAKE and MODEL
supplied. USED ctrans., often available
ask for quote, SCAN COILS.

Ekeco T221, T231, etc. Pye VT4.7, both 50/-.
Used l4in. ex-Rental I3 Ch. sets: Pye/
Ferg./Sobell, 10/~ each. MIN Lots of 25.
Lots of 6 for £5. (Callers only).

110 conversion kits, £6.5.0.

625 conversion L.O.P.T.s., £4.10.0.

Table Top *‘V'" aerials, 12/6.

Free Insuronce and Quantity discounts
Callers Welcome. Open oll doy Soturdays.
Terms: C.W.O.ar C.O.D. Post & Pock 4/-.

TELEVISION CONSUMER

SERVICES LIMITED
112 Camberwell Road, S.E.5.
Reduey 7917

FOR SALE

VALVE CARTONS at keen prices.
Send 1/- for sample and lis:. J. & A,
BOXMAKERS. 75a Godwin Street,
Bradford 1. .

1.000 TELEVISIONS, all makes from
£3 working. 10/- not. Callers oniy,
9 till 6. including Sats. 39 White-
horse Laae, Stepney, London.

METAL RECTIFIERS

RECTIFIERS—CONTACT COOLED

T4RALI2%2 (FC101) type 230 v., 250 A, 13/6;

12KRAL253 (FC31) type 250 v., 300 w4, 17/6;

350 mA, 19/8: EC1 13/-,

RECTIFIERS—FIN TYPES

Equivs. for RM4 250 v., 230 mA, 13/86; RMS5

250 v.. 300 mA. 17/6; 14A988 400 mA, 18/8;

14486 16/6; 14A07 18/-; 144100 22/8; 144949

20/-; LW7 17/8; LW15 20/-; EK6 20/,

MUOLTIMETERS irom 39/6.

Stamped envelope for full latest selection and

bargaiu nfierd.

Under €1 P. & P. Ad., over £1 I'ost Free,
O 248,

DURHAM SUPPLIES

175 Durbam Road. Bradford 8. Yorkshire
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EXCEPTIONAL TRANSISTOR Port-
ablie Tape Recordzis. value £8/19/6,
complete with crysial microphone,
earphone, spools. ‘tape, batteries,
instructions. presentation box (exira
tapes, 100 4/6), ideel gift, £6/19/8.
Satisfaction guaranteed. Postage
packing 2/6. TOMLINS 156 Lewisham
Way. New Cross, SEI4.

STAR TV TUBES 70/-

all sizes up to and including 17in. include
old glass, or plus 7/8 without
C.W.0. Carriage /6
WHY PAY MORE ?
new guns, 12 months' guarantee
Also 20/- each
Part Exchange Televisions.
Callers only.

ARTHUR SLARK

43-45 Thicketford Road, Tonge Moaor.

12in., 14in.,

BOLTON Phone: 26684
BARGAIN PARCELS: 10/- and &£1
each. Trans’ Chokes, Cons’
Reosiators.  etc., specified  articles

included. C.W.O.
Hove, Sussex.

40 Rutland Road.

E. R. NICHOLLS

46 LOWFIELD ROAD,
Off Shaw Heath, STOCKPORT

BUMPER PARCEL

100 Assorted Resistors.
50 Assorted Condensers,
15in. 3 ohm Elac Speaker,
1 Isolating Transformer.
4 Terminal Blocks.
2 Rotary Toggle Switches,
1 Small Chassis containing 60 com-
ponents.
2 Westectors,
2 Thermistors.

100 Cartridge fuses.
All_for 20/- Post Free in
2011, Steel Telescapic Mast. 50/-.

High Stab Resistors, gd. each.
List now ready for Paper Block
Condensers, Valves, Oscillators, Test
Sets. S.ALL Please,
Mail Order and Retall Shop:
46 Lowseld Road. OfF Shaw Heath.
Stockport, Cheshire,

U.K.

WANTED

NEW VALVES WANTED EY51, ECL8U
. PCF30. PCL93. PLS!, PCL82
R19. U801, 30P4. eic. Best casn
prices by return. DURHAM SUPPLIES
175 Durham Road. Bradford 8, Yorks

A PROMPT CASH OFFER for you:
eurplus brand new Valves and Tran-
eistors. R.H.S.. Beverley Houee
Mannville Terrace, Bradford 7.

SERVICE SHEETS and New Vdlves
purchased for cash. HAMILTON
RADIO (P),  Western Road, S:.
Leonards, Sussex.

SERVICE SHEETS

WHY TOLERATE DELAY when we
can supply your Radio or TV Service
Sheet by return of post at 4/- each
p.us postage. List 1/-. Als0 Manuals
for sale and hire. S.A.E. with in-
quiries, please. Mall orders only to:
S.P. DISTRIBUTORS, 44 Old Bond
Street, London WI.

"SERVICE SHEETS, Radio and TV

4/- each. List 1/-. All orders dis-
patched on day received. Also Manuals
for sale and hire. S.A.E. please. Mai!
orders only. SULTAN RADIO 29
Church Road. Tunbridge Wells, Kent.

SERVICE SHEETS, Radio, TV. 5.000
models. List 1/.. S.A.E. inquiries:
TELRAY. 11 Maudland Bk.. Preston.

(Continued on next pagey
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SERVICE SHEETS

(continued)

FAULT-FINDER FILES, showing com-
mon faults that each receiver is
prone to and other usaful servicing
information 2/- each. List 9d. plus
poastage. Mall orders only.
DISTRIBUTORS. 44 O.d Bond Street.
London WI1.

SERVICE SHEETS
For all makes of Radio and Television—
1930-1963. Prices from t/-.
free fault-finding guide with all Service
Sheets. Please send S.A.E. with enquiries.
Catalogue of 6,000 models. 176,

Special offer of 125 Radio TV Sheets
covering many popular models, 20/~

HAMILTON RADIO

Western Road, St. Leonards, Sussex

SERVICE SHEETS (30.000)
with  S.AE. Darwin. 19
Street. St Helens Lancs.

3/- each
George

TRADE "SERVICE SHEETS offered
by retired engineer. It I haven't got
it vou won't get it! All 4/- each oy
return. Piease include large S.AE.
Muil  orders only. ETZIONIL. 80
Merrion Avenue. Stanmore, Middx.

SERVICE SHEETS, aleo Current and
JOHN

Obsolete  Valves for sale.
GILBERT TELEVISION. 1b Shep-
herd’s Bush Road. London W6, Tel.:

SHE 8441.

SERVICE SHEETS Radio and
4/- each post free. All types. Send
S.AE. for enqguiries. D. AND
TELEVISION (WIMBLEDON) L’I"D
131 Kingston Road. Wimbiedon.
SW14. CHE 3955.

698" TRADE SERVICE SHEETS :
334 TV. 304 Radio. ofters. J. GRANT,
44 Arundel Road, Worthing.

Nr. Goldhawk Rd. Station.

TV.

AER!IALS

U.H.F, AERIAL Kits
Television™
Complete
Reflecior
Paid 50'-,
SUPPLY,
Worces.

“Practical
specification. April. 1963,
with  Insulator. “Grid™”
and Mast Clamp. Pos:
State Channels. AERIAL
165 Beoley Rouad. Reddiich,

to

EDUCATIONAL

BECOME
N Your

“ Technically

spare time. Guaranteed
Diploma and Exum. Homexstudy
Courses in Radio’TV Servicing and
Maintenance, R.T.EB.. Ciwy and
Guilds  ete. Highly informative 120-
page Guide—Free! N.LE.. (Dept. 468),
148 Hoiborn. London ECI.

‘“HOW AND WHY » of Radio and
Electronics made ¢asy by a new non-
maths practical way. Postal instrde-
tions based on hosls ot experiments
and equipment bulding carried out
at home. New courses bring enjoy-
ment as well as knowledge of this
{fascinating subject. Free brochure
from: Dept 12, P.T. RADIOSTRUC-
TOR, Reading,

Qualified

THE INCORPORATED Practitioners
in Radio and Electronics (LP.R.E.
L:d. Membership Conditions booklet
1/-, Sample copy of [.LP.R.E. Official
Journal 2/. post free. Secretary. 32
Kidmore Road, Caversham, Reading.
Berks.

Practical Television Classified Advertisements*

EDUCATIONAL

(continued)

‘By repatring  Radie and
TV Rets as a )it or as 5
spare time businese.  Owp
practical cotirse will show
you the way, No provious
expeiience 8 required.

SEND FOR
FREE BOOK

TODAY!

RADIOSTRUCTOR

Dept. C.;TS
BOOKS & PUBLICATIONS

PIN-POINT Tv TROUBLES IN TEN
MINUTES. The title can be imitated
but the contenis never! The book
that really tells you how to fix tele-
visions. Over 340 cross-indexed
pages. MUST be able to carn vou
more than its rost within two weeks
or your money refunded! Price 33/-
.ncl. postage. Write for free trial to:
S3IM-TECH BOOKS. West End, South-
ampton. Hants.

READING. BERKS.

SIND TV SET TROUBLES in minutes
from that great book “The Principles
of TV Receiver Servicing”, 10/6 all
nook houses and radio “wholesalers.
If not in stock from: Secretary.
LLP.R.E.. 32 Kidmore Rd. Caversham.
Reﬂdmg_ Berks

From GORDON J, KING LIMITED

KINGSFORD, SOUTH FURZEHAM RD
BRIXHAM, Devon. Tel: Brixham 2304

SEN
TV

IAL SERVICING DATA
§1/9 ) RADIO 14/9

()]

Major items ot hundreds of sets listed
also

(3) TELEVISION SERVIC-
ING HANDBOOK

3I/6|

Learn to elear TV laults
quickly and SAVE POUNDS
Fault Charts pin-point trouble spots

3 RADIO ‘\
TESTINST

T.earn how test instruments work! how
they are mude! how Lo cennect them and
—MOST IMPORTANT—the resuits Lo
expect on normal and taulty circults.

15)
If,; 16/9 |

NEW Down-to-earth authoritative book
on all contemporarv colour svstems.

I’l(l\l 1PLES OF CO).-
G. N. Patchett

4 COMMUNAL A
COAXTAL R
PRACTICE

IA‘\.LS and
AY g

SCREENED FROM GOOD TV?
Then share a hill-sited aerial with your
neighbours!

* FAU IT DIAGNOSIS QUESTION-
NAIRE 8d

* SERVIL DATA LIBRARY—all
models TV, Radio, Recorders, etc.

¢ BASIC COURSEs in  Electronics,
Electricity. Radar. Servos, etc.
Send for details.
* Al technical data.

Note thal ail books

inciude posiage.

| ESSEX. manufacturers of Audio

1963

June,

NOTICES

AUDIX B.B. LIMITED, of STANSTEDd.
an
Sound Reproduction Equipment are
Sole U.K. Distributors ot Micro-
phones, Accessories and Products
manufactured by A. B. Pearl of
Sweden and that no other Company
has a right to act in this capacity.

PADGETTS RADIO STORES
OLD TOWN HALL
KNOWLER HILL
LIVERSEDGE, YORKS.
Telephone: Cleckheaton 2866

COMPLETE TV SETS

Bush 1210, 13 channels, TV24C |
Bush Win. 13 channels, TV43

UN

Bush 141n. 13 channels, TV53 .. .. 75

Pve l4in. 13 channels, VHC console .. 50/-
Pye 14in. 13 channels, VT 50/~
Philips 14in. 2 and 10 channels. 1446 .0 35/~

We have 171n. TV Sets with rough cabinets.
coils fitted 2and 10, at 50/-, Carriage on any
TV Set 10/- per B.R.S. Well packed but
sent at owner’s risk.

Valves Removed from TV Sets. Tested
on Mullard Valve Tester, and are 100°% as
new. Three months unconditional guar-
antee. POST FREE.

ECL80 4/~ | 1002 5/~ | 2Y80 5/-
ECCB2 5/- | 10K1 1/~ | PY81 4/-

Y51 2/6 | 10P '3 5/- | PY82 5/-
EBF80 4/6 | 10P14 5/- | PZ30 4/-
EBI1 B, | 20001 3/- | PCIr80 4/6
k91 %d, | 20P1 5/- | PLCBY  4/6
B8SNT 2/9 | 20L1 5/- | PCL8 6/~
696 2/- | 185BT 8/6 | PL83 5/«
6F'1 1/- | u2sL 5/~ | PL33 44-
GF13 ef- | v 5¢- | B3s af-
6114 5/~ | U329 5/~ | N7 5/«
6F10 5/~ | KT36 5/~ | 6J5 3/-
6L.D20 5/ L8l 5/~ | 278U 5/~
PCL82 6/- | PL82 5/- ) UlL2 4/~

EF80 1/8 or 10/~ per doz,
test purposes, 4/- doz.

TV Tubes completely Rebuilt and Refaced.
12months guarantee. Old glass not required
up to 17in. any make. Special trade plice
ol 75/-. Carr.7/8. Pass. Train 12/6,

P, M. Speakers.  Removed from TV Sets.
All perfect condition. Rola and Plessey,
6 x din., 5/-: Goodman and R. and A. 7 x 4in.
6/-: ROla and R. and A.. 6iin. round. 3/6:
6in. Dish, round, 5/-; 8in. round, 6/-, Post
onany speaker, 2/-.

TV Tubes Picture Tested,
from TV Sets. 12in. 17/-. 14in.
7/6. 6 months unconditional

Grade 2 EF80 for

Reclaimed
30/-. Carr.
guarantee.
TYPE 46 SET complete with valves, less
coils, crystals. and send-receive switch. hut
otherwise complete In new condition, 8/86.
Grade two 4/6, Post 3/9.

WAVE METER BOX complete with
Muirhead slow motion drive, 6/6. Post 3/5.

NEW BO) ) L'\'lls Tvpe 230. Complete
with 5724, magic eve. tour EF50 and
complete A. C. 230 volt Power Pack, 25/-
Carriage 7/6.

IS YOUR TV TUBE
 BEGINNING TO DIM?

Add this unit to restore the onginal
’ brightness and im-
prove picture quality,
Further deterioration
¥ will ruin the tube be-
vondrecovery. Get this
unit NOW and SAVE
monev.
JUST PLUG ON TO TUBE
Important! State
Make. Model No.
Name and Ad-
dress in_Block
Letters Please.

S
STANDAR DF
I)l lU\I- MODEL B
ostuge 316 pither model.

SINCLAIR ELECTRONICS Dept. P.T.1

18 Newport Court, Charing Cross Rd., WC2

www americanradiohistorv com
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REBUILT TUBES!

You’re safe when you buy from
RE-VIEW LTD!

173
SURREY.

STAFFORD ROAD, WALLINGTON,
Tel. WALIlington 4382

* Each tube is rebuilt with a completely
new gun assembly and the correct voltage
heater.
* Each tube comes to you with a guarantee HERE
card covering it for a year against all but
breakage. PAY:
* Each tube is delivered free anywhere 12in.
in the U.K. and insured on the journey. 14in
* Each tube is rebuilt with experience and 15in
know-how. We were amongst the very :
first to pioneer the technique of rebuilding 17in.
television tubes. X
2lin.
RE-VIEW (onpbonN) LTD. o o

IS WHAT YOU

£4.10.0
£4.15.0
£5. 0.0
£5. 0.0
£7. 0.0

cheque with
order, or cash on delivery

Have you sent for your copy?

ENGINEERING OPPORTUNITIES
is a highly informative 156-page guide to
the best paid engineering posts. It tells
you how you car. quickly prepare at home
for a recognised engineering qualification
and outlines a wonderful range of modern
Home Study Courses in all branches of
Enginecring. This unique book also gives
full details of the Practical Radio & Elec-
tronics Courses, administered by our
Specialist Electronics Training Division—
the B.I.E.T. School of Electronics, explains
the benefits of our Employment Dept. and
shows you how to qualify for five years
promotion in one year.

We definitely Guarantee
¢ NO PASS — NO FEE”

Whatever your age or experience, you cannot aford
to miss r:admg this famous book. If you are
earning less than £25 a week, send for your
copy of “ENGINEERING OPPORTUNITIES”
today—FREE.

WHICH IS YOUR
PET SUBJECT ?

Mechanical Eng..
Electrical Eng.,
Civil Engineering.
Radio Engineering,
Automobile Eng.,
Aeranautecal Eng.,
Production Eng.,
Building. Plastics,
Oraughtsmanship.
Television, etc.

GET SOME
LETTERS AFTER
YOUR NAME!
A.M 1 Mech E.
AM.ICE.
AM.I. Pron E.
AM.IM.I
A..Q. B
AF.RAe.S.
B.§

.Se.
AMBrtIRE.
City & Guids

Gen. Cert. of Education
te.. etc.

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (Incorporating E.M.1. Institutes)

(Dept. SE/20), 29 Wright’s Lane, London, W.8

THE B.L.E.J. IS THE LEADING ORGANISATIONM OF TS KIND IH THE WDRLD

www americanradiohistorv com

INCLUDING
TOOLS!

The specialist Eleu-
tronfcs  Ditision of
B.1LE.T (incorporar-
tng K. ML Instreutes
NOW offers you a
reallaboratory train-

PRACTICAL
ngPMENT

Basic Practical and Theore-
tic Courses for beginners in
Radio, I.¥ _ Electronics, Etc.,
A.M.Brit.|.R.E. City & Guildl
Radio «mateurs’ Exam.
R.T.L.B. Certificate
P.M G. Certificate
Practical Radio

tng at home wit}
practical equipment
Ask for details.

e e B 1L ELT,
Elec(r::i(:s En‘;ineering SCHOOL OF
omatien ELECTRONICS

POST EQUPON NOW ¥

Please send me your FREE 156-page
**ENGINEERING OPPORTUNITIES®
(Write if you prefer not to cut page)

NAME. . ...

SUBECT OR EXAM
THA™ INTERESTS ME

(SE 20).

70 AMBITIOUS ENGINEERS

E = THE LATEST EDITION DF ENGINEERING OPPORTUNITIES
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REBUILT AND RESCREENED

CATHODE RAY TUBES

Complete with all new components excepting glass

FOR QUALITY, RELIABILITY AND SERVICE BUY FROM BRITAIN’S
LARGEST GROUP OF INDEPENDENT MANUFACTURERS OF REBUILT

SUFFOLK TUBES LIMITED
1/3 UPPER RICHMOND ROAD

PUTNEY, S.W.15.

Tel: Vandyke 4304 5267

ALL TYPES -

CATHODE RAY TUBES

MIDLAND TUBES LIMITED
477 483 OLDHAM ROAD,
MANCHESTER, 10.

Tel: Collyhurst 4412

VIDIO REPLACEMENTS LTD
25 ADDINGTON SQUARE
CAMBERWELL, S.E.5

Tel: Rodney 7550 7559

KEEN PRICES

12 MONTHS® GUARANTEE

Winter Trading Co. Ltd.
95 Ladbroke Grove
London, W.11

and Branches

Weston Hart Ltd.
236/8 Fratton Road
Portsmouth

Tel: Portsmouyth 24125

Lawsons Ltd.

36 Cornhill

Bury St. Edmunds, Suffolk
Tel: Bury St. Edmunds 3304

J. H. Sunderland

11 Clements Street
Rochdale, Lancs.
Tel: Rochdale 48484

Wizard Productions
16 Withy Grove
Manchester

Tel: Dea 2772

L. V. Bennett

27 Pine Crescent
High Cliffe
Bournemouth, Hants.
Tel: High Cliffe 3336

Chester Radio

11 City Road
Chester

Tel: Chester 24727

Tavlors

162 Eastney Road
Milton, Portsmouth
Tel: Portsmouth 35000

Millards Southern Rentals
3 High Street

Aldershot, Hants.

Tel: Aldershot 20408

Lucketts of Banbury
57a’'58a High Street
Banbury, Oxon
Tel: Banbury 2813

Electrical Marketing Co. Ltd.

12a College Square North
Belfast 1
Tel: Belfast 33340

R.E.D. Ltd.
Waltham Street
Crewe

Tel: Crewe 4364

PROMPT DELIVERY
WRITE FOR BROCHURE

Fylde Television Services
460 Talbot Road
Blackpool

Tel: Blackpool 31159

R. Watson

Leathern Bottel

Wavenden, Woburn Sands, Bucks
Tel: Woburn Sands 2027

J. Wildbore Ltd.
6-12 Peter Street
Oldham

Tel: Mai 4475

T. Barratt & Co. Ltd.

Muill Street

Sutton Coldfield

Tel: Sutton Coldfield 1192/3

D. J. Wykes

No. 9 Risborough Close
Coventry

Tel: Coventry 73595

Cotton T.V. Service Ltd.
63-65 Oundle Road
Peterborough

Tel: Peterborough 2169

LY
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