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BUILD A C.C.T.V. CAMERA!
...

An exciting new Hobby
made possible with these easy to -buy, easy -to -build kits, supplied with step by step
instructions. Ideal for the enthusiast and Technical students.
The finest possible way to
learn about transistors and TV
Cameras!
The most exciting advance ever
in Do- it- Yourself Electronics
specially designed and manufactured
NOT
SURPLUS
EQUIPMENT.
A World First
The Beukit
Camera works with standard
405 line TV Receivers.
See it Now
Demonstrations
held daily in our showrooms.

"BEUKIT"

THE

-

TELEVISION

C.C.

-

'

CAMERA KIT!
Completely Transistorised

!

Buy and Build in Easy Stages!
KIT No.

1.

£18.17.6

tion, principles of vidicon tube,
assembly and optical system diagram.

scanning

Order Now
demonstration today.
A )1irntier of
the I).T.A. l,roup
of

with all metal work.
Plus 7 ,i Post I- Pkg. for each Ail. Send J.A.R.
for full details of Aie I.,ir.r cannot be split.
Instruction Manual ,nnno( be supplied separately.)

BEULAH ELECTRONICS

see

.

Stamp for

DUKE & CO. (LONDON) LTD.

Phone

FREE

621¡3 Romford Road, Manor Park, E.12
Liverpool St. -Manor Pk. -10 mins.

ILFORD
6001:2'3

LIST

TAPE
CABINETS
To fi t B.S.R. and Collaro
Studio Decks.
Carriage 5f -.

20'

l

7(9

for Transistor Radios.
2'- each. 12 for 20' -.

5K.
Post

on one, 6d.

REGUNNED TV TUBES

21ín., 99'6

15, 14, 12ín.,

-

17ín., 79,6
59'6

-

Guaranteed One Year
Ins. and Carr.,

Add

101-

TUBE.

Ex- Rental Tubes

I54

14

101,

refundable on OLD
Tubes in Stock.

110

121, 31 74, 36,'24, 141,

14KP4
Sec

and

months'

written

Full

I

Guarantee.

Legs 37'6 per set.
Shown working all
channels in Shop.
Personal collection
advised, or insured.

Carr.

51 -.

A

guar-

Other
few

only.
P.P. 2f3.

PACK

I9,9

TRY ONE NOW AND

2-tone covered cabinet, 6in.
PM speakers, switch and flex.
Ideal for kitchen, sick -room,
etc. P.P. 313.

TELEPHONE
HANDSETS

18

A

GREATER PUNCH

THAN

EVER

SEE

THE DIFFERENCE!

month guarantee with all our tubes

SIZE

I5i6L

PRICE

YOU WITH
ALLOWANCE ON

COST TO

RECEIPT

P.P. 416

G.P.O. standard pattern. House
to Workshop, garage, inter office, etc.
Works off any small battery.

`\'

Part Exchange
allowance

14ín. 20'17ín., 30,-

EXTENSION

.

INCH

£1.10.0
12

others.

rested. Carr.

PROVED
with
reliability: -

--

-

SPEAKERS

-

-

mfd.

Ex.

TELEVISION TUBES

each

`Id

sizes,
salvage.

17

0

:- I

I

10

Only DUKE'S
I Can Offer This.

)

..

12in.

£4. 7.6

14ín.

£4.15.0

15, 16, 17in.1

How do we do it
Sets are ex Rental.
A re a d y w e l l
maintained. We
re-gun tuberas new
ourselves. Valves

£5.15.0

Carriage and Insurance 10:6 extra on all tubes

?

l

manufacturers'surpluses

NdE

13.17.6
£4. 5.0
14.1 5.0

INCH

£11.10.0

(1

P.

SIP plus P. a P. 7,0
SPECIAL BEULAH 51 Economy Lens All
(LOWEST PRICED LENS IN U. Ell Fixed
iris FL Ilia. An excellent loue. hcus from
Din. to Infinity. Han the price of other makes.

Mooeyn. ck.guaranteed.

Volume Controls, Min.

Sw

l'

P.

The Camera is also available ( actory
assembled and tested, with vidicon less
lens for 69 gns.

SPEAKERS
-

1

plus 7;6

Experimenters vidicon

Dept. PTV 126 HAMILTON RD., WEST NORWOOD,
LONDON, S.E.27.
Tel: GIPsy Hill 6166

lnupauies

£48

Kit No. 4. £6.0.0.

No. 2. £16.10.0. With printed circuit board and associated components, circuit
diagram, layout instructions and Instruction
Manual.
or

With all transistors

and semi- conductors.

KIT

Money and buy the complete Kit
(less vidicon and lens) as illustrated
above for only ..
Save

Kit No. 3. £8.0.0.

with specifica-

*

BUY FROM ACTUAL MANUFACTURERS WHO
KNOW HOW TO REBUILD A TUBE

and Parts are

All

sets

written

have

a

guarantee,

covering tube, valves
and all components.

MARSHALL'S

for

131 St. Ann's Road,

TELEVISION LTD.

Tottenham, London, N.I5

STAMFORD HILL 3267

www.americanradiohistory.com

&

5555

Tubes
t-eff.

.t

GUARANTEED
U

IN

PROCESSED
OUR OWN
FACTORY

Mouths

12in.
£2. 0.0
£2.10.0
14in.
15- 17int£3. 5.0
£3.15.0
21in.

MAZDA, COSSOR,
EMlEMITRON,
REIMAR,
SCOPE,
FERRANTI TYPES.

-

GUARANTEED

VALVES
return of post

COMPARE OUR PRICES

Its.

MILLARD,

MOST

HIGHEST QUALITY

12

NEW TYPES

Months

23. 0.0

MW 31/74

by

£3.15.0

CRM 172
MW 43/64

RESISTORS

100

CONDENSERS

6/6

Excellent. Sixes 4-3 watt.

Miniature
Condensers,

10/-

Ceramic and Silver
3 pl' to 3.000 pi'.

Mica

LIST

VALUE OVER i3.

2-11, 1/..
FREE for 12 or more
valves.

SPECIAL TEMPORARY OFFER.
Due to huge Bulk Special Purchase
we are offering MW 31;74 Tubes at
the unrepeatable price of 59 / -. MW
36/34 ditto, 39/-. P.P. 12/6. The
above are guaranteed for 6 months.
P.M. SPEAKERS.
6Ain.

SILICON RECTS.

250V 500mA stamlard TV rplacement. Top quality 8 /613 for 24 / -I.

,`s' 4in

1A7GT
1C5GT

8/6

.

yds.,
low loss, 8d, yd.,
11/6, 50 yds., 22/ -, 100 yds., 42/6.
Co -an Plugs 1 /3. Wall outlet boxes 8/6.
CO -AS,

13 CHANNEL TVs.
Abso
Models. Famous Makes.
lately Complete. These sets are unequalled in value due to huge purchas
direct from suture. They are untested
and not guaranteed to be in workia
order. Carr. etc.. 15 /-,
Table

in, £2.19.0

I7.a,

£6.19.0

1215
1136

1H5GT
114
1LD5

1125

1N5GT
1R5

195
154
165

BBC /ITA 14in. TVs.

With CR11 141 Tubes. Absolutely 1T4
complete. tested for raster. Famous 21)21
make- large purchase enables
otter them at
Parr. 12/5.

to

f s

£4.19.0

3A4
3A5

306
3Q4
394

3V4
5R4GY
5T4
504G
5V4G
5Y3G
SY3GT

NEW SHOP

5240
5Z4
5Z4G
5Z4OT
6/30L2
6A6
6A7

BRIGHTON

6A80

6ABGT
6AC7

OPENING IN LARGE PREMISES

11 -12

Valve

024

Top Makes.

311

7/
7/6

BAOS

8A07

MKS

North Rd, BRIGHTON

6AL5
6A518

8AQ5
BATE
6AU6
8AV6
657
639G

With Widest Stocks, Keenest Prises: TV's, Radios, Va,ves, Teanuators, Hi-Fi Equipment, Loudspeakers, Autoohangern, Cables,
Components, efe.

BBAB
613E8

TURRET TUNERS

3

Most snakes, your choice if available, with valve 16 / -, lees valves
10 /-.

S.A.I:. en,lnirie..

Huge reductions. Red Spot etandar
L.F. type m,w only 1/8; White Spot R.t'
2/, Mallard Matched Output Kit
tOCSlD and "_- OC>l'sl, 12/6. Receive
O.
faA/;_
Kits, 6/1:44, 045136 Of
tra sistors. !.Y
OCSII'-'l,
12/6 OCdl
AF102 17/6 0026
14/- OC2ID 5/
8/6 0C38
AF114
f

5/6 0C32

7/6 JC44
7/8 JC45

6/- OC173
5/- OC171
5/6 X2104

7/- 0071
9/6 0072

7/

b/6
£/
5/

issue
cal purpose
DIODES.
equiv., t: l'.X.i4 9d.. TN doe. OAtn. 4/6.

r;,`,;irr
LINE TRANS.
Huge quantity, most
Hu
29;
makes t olds.
0RM142
I,

,1

2

II,.. 2/-.

4

Tuses

hs. 2/6,

7

£5

8B06G
8BH6
6B16

of

bold output
Ylf 1, 69614,

transformers,

6E017

valves

eBRB
UBWB

IiX:d;) and all compoWith full instructions
making high gain amplifier with
I

f

6BW7

separate base and treble controls,
fatal
negative feedback. etc.

Guaranteed Top Quality

AF11d
AF117
AF127

Kit

nett parts, r psi,ttrig chassis mains
ente.

TRANSISTORS

AF1Ii

VALVE AMPLII1ERS.

Truly unusual value at

6C4
6C5
6C6
6C9

L.l /-

RECTIFIERS. Silicon Diodes 1.35v. Suu
luA. 2 lu series make superior replacement for 11.11.4 and 8.11.5, etc., 8/-

250v., s0111 A, 5/-; 10111. 5/3;
1111.3, 6/9; ií113, 7/6; 11214, 19/8; R115,
I4A97.
14Aun,
19/6;
171 -:
19/6;
7/9;
!JAL011,
19/6; 1,ìR1'1 -I- Iii -I,
each.

1SIt.11- 1- 1 -18 -1, 6/.;
14RA1- '2 -0-ft, 17/ -;

14RAI-2 -s -.i.

20/

AM/FM RADIOS

valves plus
7
oser.
diodes Contemporary finis, -t.
A. if.
Top quality sut finish.
A.V.C. Absolutely comp£11
'etc Guaranteed 3 immthr. Ti

Fantastic
2

TELEPHONE C.O.D. ORDERS
DISPATCHED THE SAME DAY

lbs. 3 /6, 15 lbs. 4/ -, etc. (C.O.D.

II- extra), ALL

3

POST

£6.0.0
1

100

7C

THE MOST ATTRACTIVE COMPETITIVE VALVE
LIST IN THE COUNTRY
All valves are new and unused unless otherwise advised.

MW 36/24

£3.10.0 £4.15.0
£4. 5.0
£5.15.0
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,

6CD6G
6C146

802
6133

,iD3
6F1
8F8
OFBG

6E13
6E19
8F15
8F13
6F32
6F3d

Mid
615
815G
UJSGT
8J6
8J7
637G

617GT
uK601'

Bd.,

In

writing

with

every valve.

INFREE TRANSIT
SURANCE. Satisfaction
or Money back Duarantee on Goods It returned
within 14 days.

6/6 132E
9/- EZ40
6/9
12/6
5- EZ41 6/9 024
5/9 025
10/6
6/6 EZ80
8/6
U26
EZ81
6/.
7/3
9/6
DL98
5/7/1/3 FW4/500 7/- U81
12/8 EA50
8/3
14/17/- EABC80 e/8 MC 12/8 033
810
5/9 6K25
12/6
7/8 035
16/- EAC91 4/. OZ32
3/- BLl
9/8
28/8/- EAF4E 8/3 GZ34 11/6 057
5/6
4/3 BLB
4/9
9/6 050
113 HK90
6/6 25160T 7/9 EBS4
4/6 6L80
4/9
5/- HN309 19/- 052
8/- EB41
7/9 25Y5G
8/9 6118
5/6
9/- 076
S/8 HVR2
7/- EB91
12/6 26Z4G
5/6 6119
9/6
8/- EBC33 4/9 KT83C 4/- 078
7/9 SSZS
513 8LD20
12/6
0107
HT36
14/EBC41
7/9
25Z80
8/7/6 6N7
7/6
0191
11/6
6/9/8 6P1
9/6 2750 17/6 EBC81 7/9 KT44
9/8
8/8 0281
6/9 EHFSO 7/6 KT45
3/- 8P25
8/6 3001
15/5/6 61,28
9/9 30C15 11/6 EBF83 9/6 HTSS 17/6 0282
8/6 0301 12/8
6/- EBF89 7/9 KT61
4/- 6Q70
5/6 30E5
6/8
4/6
0309
9/9
KT63
819 8Q70T
el- 3OFL1 9/6 EBL21
9/8
6/6 EHL31 17/6 HT68 18/6 0829
4/- 6117G
9/- 3011
4/9 KT76
8/6 0839 11/6
8/9 EC52
71- 68217
5/9 30115
e/17/6 0404
4/6 KT88
9/6 EC91
61- 8SC7
919 30P4
19/.
0801
8/6
HTW81
5/9
EC92
30P19
7/6
4/9
8/6 8807
9/8, 114117
SI- 30P19 13/6 ECC31 7/6 KTW62 6/6 UAHC90 7/5/- 30PL1 9/3 ECC32 9/- KTW68 5/9 OAF42 7/9
81- 6817
7/.
4/9 8SK7
5/. S0PL18 9/6 ECC33 9/8 HTZ68 7/. 0841
S/- UBC41 7/8
8/6 ECC34 9/- L69
716 88L7GT 5/9 3505
4/9 68N70T 4/8 85L6áTs 8/- ECCSS 5/9 LN15$ 8/6 05081 7/9
7/- 05F80 7/9
e/- ECC40 9/6 M014
5/6 68Q7
5/9 85W4
10/8 UBF89 7/8
8/8 SSZ4GT 5/6 ECC81 4/9 287
9/6 6887
18/- 11111.21 12/.
9/- MGT 9/8 85Z6OT 7/- ECM 4/9 N78
8/8
6/- 19108 18/- UC92
6/6 ECC88
7/- BVBG
4/6 41
813 UCC84 12/8/6 ECC84 7/6 2152
9/6 MGT 6/- 42
8/8 UCC85 7/3
7/9 ECC85 7/6 P41
9/- 6X4
916 5055
2/9 UCF80 13/3
818 ECC88 11/6 P81
5/- 500
ato 8X50
9/- 6XSGT 5/6 60L8GT 7/6 ECF80 813 PABOSO 8/- UCH21 9/3
8/3 PC86 11/6 UC1142 7/3
9/6 ECFBE
7/9 6Y60
7/6 68HÚ
PC97
9/6 UCH81 7/9
12/6 756
9/- 815T 17/8 ECH21 11/8
Sl- 737
7/9 618PT 11/- ECH35 7/6 PCC84 6/6 UCL82 0/3
7/9 UCL88 12/13/6 ECH42 8/8 PCC85
2/9 705
7/8 62BT
-/6
5/8 ECH81 7/- PCC88 11/9 0241
6/9 7C6
7/8 75'
5/6
8/6 UF42
61- ECH83 8/6 PCC89
5/- 7H7
7/S 78
7/.
5/6 ECL80 6/6 PCC189 13/6 0980
3/3 757
5/9 80
7/6
8/- PCFSO 6/9 UF85
9/6 ECL82
3/- 7Y4
5/- 83
6/- 7Z4
5/- 18513T 19/6 ECL83 10/6 PCF82 7/- 9188 14/6
7/5/- 8D3
81- 185BTA19/6 ECL86 10/3 PCF84 12/- UFS9
11L41
11/7/.
7/PCF88
71- 1001
11/6 807(A) 5/- EPEE
7/3 0144 14/S/S PCL82
4/9 EF38
6/9 1002
14/6 807E
9/9
8/6 10F1
49/- EF37A 7/- PCL83 9/- 0L46
9/9 813
4/6 PCL84 7/3 0L84
'/14/- EFS9
31- 10F9
10/8 882
9/8
5/8 10E18 10/- 866A 12/6 EF40 11/- PCL86 10/- 0E80
7/6
8/- PCL88 1016 01110
5/6 10LD1114/6 964
3/9 EF41
12/6/9 PENE5 3/9 1106
15/- 101,13
2/3 EF42
5/6 955
9/6
6/- 10P14
2/- EF50-11R118 PEN45 5/6 OUT
9/6 958
13/6
6/8 EF60(A) 2/6 PEN48 416 0116
5/9 10P18
7/- 1625
3/3 PL3S
9/8 UY1N 11/8/8 12A6
7/6 EF54
2/3 5768
9/8
UY21
4/6 PL36
9/8
9/6 12AH8 9/- 9001
3/6 EF80
8/6/- PL38
17/6 U241
6/9 12AT
816 9002 ' 4/0 EF85
8/3 DY85
7/6 P1,81
6/.
5/- 12AT7 5/6 9003
5/9 EF86
9/6/6 VP4B
6/9 PL82
2/8 12A06 9/- ATP4
2/6 EF89
2/0
8/- PL88
6/6 VP23
5/8 12A07 8/- AZ31
7/6 EF91
7/6 VP41
5/6
7/- EF92
81- PL84
3/6 12AV8 6/9 AZ41
11/- 12AX7 6/6 B36
6/9 EF183 9/9 PL820 8/3 VR105 5/6
9/6 vano 5/.
81- EF164
9/6 PM84
1716 12BA6
71- C1C
4/9
12/6 W76
7/6 PX4
8/8 .122E6 8/8 CCHSS 13/6 EK32
7/3
9/- W81
3/9 PX25
9/- EL3
3/3 12B117 8/9 CL33
8/- X61M 11/71- PY81
9/8 1208
7/6 EL33
5/6 CY81
8/8
10/- X63
3/- 12E1
8/3 EL34 11/6 PY32
17/6 D77
11/6/- PY33 11/- X65
4/9 12H8
1/9 DA30 11/6 EL85
6/6 166
7/9
7/8 12JSGT 3/3 DAC32 9/9 EL38 12/6 PY80
X78M
PY81
6/3
4/6 EL41
8/DJ416 12J7GT e/- DAF91
5/9 X78
21/4/9 12K7GT 4/6 DAF98 7/3 EL42
7/9 PYBE
6/9 X79
21/8l9 PY83
8/9 EL81
9/6 12K8
9/9 DF38
91- 181M
9/6/8 PY88
3/- EL84
9/6 12K8GT 9/6 DF91
9/- Y63
619/9 PY800
6/- 12Q7GT 4/6 DF96
7/3 EL85
4/9
9/6
Z83
4/9 18SA7
7/6 EL91
3/9 PZ80
7/- DF97
9/6 Z66
8/6
6/6 R19
4/- 12507 4/6 DH83
5/6 EL95
11/4/6 EM34
8/9 2L18
1/6 128H7 8/6 DH76
719 SP41
2/3
9/6 EM80
4/3 12577
616 DK3E
216/6 EM81
8/6 SP81
3/- 12SK7 4/6 DK91
100',
16/8/9 80S5
4/3 1285170T 6/9 DK92
7/- EM84
TYPES
7/3 EM85
9/6 502180 4/6
3/8 123Q7
8/6 DH96
8/9
NOT
7/6 EN31 16/- T41
8/8 13D3
5/6 DL33
8/8 LISTED
7/6 EY51
7/8 TDD4
4/9 1457
14/6 DL35
S.A.E.
7/6
7/6 19AQ5 7/9 DL83
9/- EY88
713 014
7/6
ENQS.
9/6 018
8/- 19B08 14/- DL75
8/- EY88

4/8 6K7

9/6 8K7G
7/6 6K7GT
7/- 6101G
9/9 611801

1111110 LESS 5 °ó

TECHNICAL TRADING C

MONTHS

GUARANTEE

6/9 2001
2/- 20E2
416

20L1

819 DL82

9/6 DL92

161- DL94

20P1
20P8
20P4
20P5
26A6G

-

AND POST FREE IN DOZENS. Send 6d. for list of 1,000 snips.

RETAIL SHOP
350-352 FRATTON ROAD, PORTSMOUTH.
DEVONION COURT,
MAIL ORDER ONI.Y
PARK CRESCENT PLACE, BRIGHTON, 7, SUSSEX

www.americanradiohistory.com
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Radio &TUServicing

Edition
¡eh
Nw
at
Afaing4IP
proff Makr.J

DATA FOR MODELS RIGHT BACK TO 1956
Phis latest 10th Edition provides all the technical
information you need for quicker repair work
now and for years ahead! it gives you full
servicing data and specialist repair methods for
the popular models marketed by 70 principal
makers and companies -current models back to
1956. It is essential to the shrewd repair man
because people are keeping their sets longer. If
you have never before examined this famous
reference work now is your opportunity. See
the latest edition for a week on free examination
without obligation to buy.

OMPLETE IN
VOLUMES

6

TELEVISION

RADIO

RADIOGRAMS

CAR RADIOS

TAPE RECORDERS RECORD REPRODUCERS
DATA FOR ALL THESE MAKES -Alba, Ambassador, Argosy,
Armstrong, Baird, Beethoven Berec, Brayhead, B.R,C., B.S.R., Bush,
Capitol, Champion, Channel, Collaro, Cossor, Cyldon, Danseste,
Decca, Defiant, Dynatron, E.A.R., Eddystone, Ekco, Elizabethan,
Emerson, E.M.I., Emisonic, English Electric, Ever Ready, Ferguson,
Ferranti, Fidelity, Ford Motor Co., Garrard, G.E.C., Gramdeck,
Grundig, H.M.V., Invicta, K -B, McCarthy, McMichael, Marconiphone,
Masteradio, Motorola, Murphy, Pageant, Pam, Perdio, Peto Scott,
Philco, Philips, Pilot, Portadyne, Portogram, Pye, Radiomobile,
Raymond, Regentone, R.G.D., Roberts' Radio, Sobel!, Sony, Sound,
Spencer -West, Stella, Stereosound, Strad, Ultra, Vidor, Walter,
Webtor. Includes special SO page supplementary section of older
models.

PLUS 2 YEARS' FREE POSTAL ADVISORY SERVICE

More than 4,000 Circuits and Component

layout Diagrams

2,250 Popular Models
(;eorge Newnes Ltd.,

ffep

for 7 dar

it

to pro, ;if

our

valaQ

TV ENGINEERS POCKET
ENGINEERS
POCKET BOOK

1

Cash price in

8

days is LIS.

If

you are under 21 your father must complete this
coupon. If married woman your husband must complete.

BOOK

Full name
I

PAGES

Airs.
Miss

BLOCK LETTERS)

Address

(V lug 12'6)

272

Long Acre, London, W.C.2.

Mr.

Every purchaser -eceivcs a Free copy or
IF.LEV1S101,)

15 -17

RADIO AND TELEVISION SERVICING (in 6 volumes) and TV ENGINEERS POCKET
1300K without obligation to purchase.
will return them
in 8 days or send 151- deposit 8 days after delivery, then
twenty monthly subscriptions of 15 / -, paying LI5/ 15/- in all.
Send me Newnes

Tick

OVER

PRACTICAL ILL JSTRATION3
An invaluable companion to
your set for on -the -spot repairs
Concise information on installing,
fault -tracing and repairing, servicing equipment, alignment, etc.

Hurry - Post Coupon

V

where applicable

The address en lelt

200

Is-

By Property
Rented unfurnished

Occupation
Signalure

To -day

www.americanradiohistory.com

Parents' Home
Furnished Acme.
Temporary Address

(RV)533

/7

j
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E

Editorial and Advertisement
Offices:

E

=
=

E

-

=

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

E

ç)

Ltd.,

Newnes

George

1963

Phone: Temple Bar 4363.

E

Telegrams: Newnes, Rand, London.

SUBSCRIPTION RATE
including postage for one year
To any parc of the World L1.9.0

=

N
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Colour Consistency
THE past few weeks have been momentous in the history
of colour television. Engineers of BBC, 1TA, the equipment manufacturers, the ITV companies, the receiver manufacturers and the GPO have spent days at demonstrations
and nights in debates in an endeavour to find a solution to
the problem of international standardisation of television
colour systems.
It has not merely been the consideration of the rival NTSC,
SECAM and PAL systems that has given rise to this spate
of oratory. Permutations and combinations have been added
by variations in other parts of the originating television chain,
such as colour TV cameras, videotaping, telecine, separate
luminance camera tubes, etc., etc., ad infinitum. To complicate matters, all of the basic systems and their associated
studio colour cameras and equipment have their own special
advantages and disadvantages.
Some organisations have gone to the trouble to circulate
questionnaires to a section of the public, asking their opinions
on the most important requirement of colour television.

Analysed, the answers boil down to one simple request: complete accura'y of colour reproduction of the original, whether
it be facial flesh tones, colours of costumes, or scenery.
This is a public opinion in which questionnaires can give
a misleading answer. The public don't know what they really
want! Experience in colour photography, particularly in the
film industry, has established the fact that colour consistency
is a far more important factor.
The average person is no more able to detect absolutely
accurate colour balance than he is able to detect perfect pitch
On the other hand, he notices with alarm the
in music.
minute changes of musical pitch arising from the joining
together of music recordings made at different times and at
very slightly different speeds.
Let us hope that in their quest for colour accuracy the
hack -room buys will not let us in for a system in which
every TV camera changeover leads to mental acrobatics by
the viewers, and incessant knob twiddling on the receivers.
From the practical and working point of view, colour TV
must from the outset be able to cope with cuts from 'live
camera to camera caption. film or colour slide without
revealing the discrepancies of nearly all the colour TV
systems (or combinations thereof). While the only safe way
of attaining colour continuity or consistency at present is to
use colour motion pictures, we believe that the following
should be the immediate- objectives:
(1) Consistency of colour from shot to shot.
(2) Ability to use colour cameras in existing monochrome
studios without extra lighting, ventilation. etc.
(3) Accuracy of colour reproduction.
These are the principles that guided the film industry
through the troublesome waters of colour photography. The
television industry would do well to follow suit.
1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 I I I1
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T
U.H.F.

Network for

BBC 2

first u.h.f. station
THEgramme,
BBC 2, on

to carry the BBC second television pro 625 lines will be at the Crystal Palace,
London, and will be brought into service in early April, 1964. It
will serve about ten million people in London and the Home
Counties. During 1965 the corporation hopes to open further high power stations in the Midlands, Central Scotland (Lanarkshire),

O.B. UNITS FOR
EAST EUROPE

`

COMPLETE four-camera
television outside broadcast
vehicle and a complete three camera studio is to be supplied
by Marconi's for Bucharest. This
is the first order to be received
by this company from Rumania
since before the Second World
War, when Marconi's supplied
the majority of broadcasting
equipment to that country.
A similar O.B. vehicle has been
ordered from Radio Television
Belgrade.

South Wales, Lancashire, South Yorkshire, Northern Ireland, the
Isle of Wight and North -East England.
The remaining nine high -power stations of those so far approved,
which it is hoped to open in 1966 or soon afterwards, will be in
the Bristol Channel area, Norfolk, Anglesey, Kincardineshire,
South -East England, Nottinghamshire, Suffolk, North Yorkshire
and Northamptonshire. These 18 stations should serve about 75%
of the population of the United Kingdom.
In the u.h.f. bands (Bands IV
and V) it is inevitable that,
within the service areas of the
main stations, there will be
'pockets in the shadow of hills
where reception is unsatisfactory.
,MONG the contributions from British electronic equipment
A number of low -power relay
manufacturers to the recent series of demonstrations held in
stations will be needed to fill in
order to evaluate the three main colour coding systems were pictures
these shadow areas and it is
obtained from " separate luminance " cameras.
planned to put the construction
The advantage of the separate luminance system is that high these
of
stations in hand in the
quality pictures require only one -third of the studio illumination
respective areas in the same order
needed by other colour TV systems -in fact the lighting requireas for the main stations.
ments are similar to those for black and white pictures.
Separate luminance cameras
developed by both EMI and
Teaching and TV
COMBATING
Marconi's seen in operation use
L' XPERIMENTS in teaching
four separate camera tubes. One
CONTINENTAL
methods using closed- circuit
of these tubes produces a high television are being made at
INTERFERENCE
quality luminance signal while the
Chicago University.
other three produce the red,
Installation of the equipment
BBC's Skegness television green and blue signals which are
has been carried out by the THE
relay station was brought into then combined to give the two American manufacturing asso- service early in August.
This colour, or chrominance, signals
ciates of the Rank Organisation. new station will provide improved used in transmission.
The television system is being reception for people in the town
Another version introduced by
used primarily to experiment in of Skegness and reduce the effect Marconi's uses only three tubes.
ways of applying TV in education of interference from Continental In this camera the red and blue
and to provide a method of stations which has frequently components of the light input are
remote observation and study of marred reception in East Lin - directly converted into electrical
classroom procedure,
student colnsl.ire during the summer. signals in two of these tubes
reaction
and
The power of the BBC's relay while the luminance signal is
student -teacher
behaviour patterns in classroom stations
at
Folkestone
and produced separately by the third
situations.
Hastings
was
increased
on tube. The ereen component can
The closed- circuit network 1st August. This increase in effec- then be derived from these three
covers 55 classrooms spread tive radiated power will result in signals.
throughout four separate build- better coverage of these two
Separate luminance cameras
ings and has been wired for service areas where some viewers can be used with the NTSC,
remote sending and /or receiving have experienced difficulty in SECAM
and
PAL coding
of televised programmes.
receiving BBC programmes.
systems.

Separate Luminance Colour TV
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First Domestic Vision Recording Equipment
vision recording
for domestic use,
known as "Telcan ", will shortly
be available either as an insert
unit for incorporation in new TV
receivers or as a separate unit.
The recorder employs a double track system and an llin. spool of
ordinary +in. tape provides 15
minutes of programme per track.
For video recording, the tape runs
at 120in. /sec; the equipment may
also function at 34in. /sec for
normal audio recordings.
The recording can be played
back on the receiver whenever

first
THE
equipment

required.
The illustration on the right shows the
"Telcan" sound and vision recorder

built into

a

standard receiver.

NEW COMPACT TELE -CINE UNIT
16mm vidicon teleunit designed and
constructed by Automatic Information and Data Service Ltd. for
Tyne -Tees Television is enclosed
in a single console measuring no
more than 57in. by 20ín. wide
and 56in. high, including a
working desk and spool rack.
The equipment is built to 405 line standard broadcast specifications adapted from standard
Vidiaids equipment and incorporates projector, camera, control
panel with two Bin. monitor
screens, transistorised video processing unit and a waveform
monitor.

ANEW
cine

,

Left: The new tele-cine unit built for
Tyne -Tees Television.

SIX MORE
ITA STATIONS
Television

Independent
THI?
Authority's plans for building

six further v.h.f. 405 -line stations
have been approved in principle

by the Postmaster- General.
These six stations, all of which
should be on the air by the end
of 1964 or early in 1965, will

bring Independent Television
programmes to about one million
new viewers and will improve
some 600,000
reception for
They will join the
others.
authority's network of 22 transnow brings
mitters, which
Independent Television to 97%
of the population, and will increase this figure to over 98%.

"See -as -you- bore"

with

C.C.T.V.

inspection using a closed- circuit
several advantages over conventional methods, was recently demonstrated on the Leeds Sheffield motorway.
When surveying sites for bridges, cuttings and tunnels it is
essential to ascertain the geological structure of the ground and the
positions of any cavities such as old mine workings or shallowholes caused by water seepage. Conventional methods necessitate
boring a small hole and dragging out cores of different strata for
inspection, but it is obviously impossible to extract specimens of
cavities.
When using the television technique a Tin. diameter hole is bored
and a cylindrical camera in a special housing is inserted to inspect
strata and cavities. A constantly changing picture of the composition of the walls as the camera is lowered is shown on a television
receiver above ground.
The closed -circuit television equipment used on this demon.
stration was supplied by EMI Electronics Ltd.

technique for borehole
ANEW
television camera, which offers
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Set Analyser
FOR

STATIC

AND

DYNAMIC

TESTS

SOME set analysers, when applied to modern
equipment, introduce instability. The unit

described here has proved to be fairly successful, this being made possible by the use of
a simple modern innovation, the anti-parasitic bead.
I.F. strips, video amplifiers, sync stages and timebase
oscillators have been successfully tested without any
instability being introduced. Perhaps, in odd cases,
the analyser may cause some oscillators to cease
functioning, but in many instances when searching
for signals, this action is desirable.
The ability of the tester to bring almost to your
finger tips inaccessible test points, suggests compensation enough for its construction and also for
any expense incurred in purchasing some
materials.
CONSTRUCTION
The analyser is housed in a case taken from an
old battery portable radio, and a hardboard panel
is fitted in the rebated edges in place of the original
panel. Fig. 1 shows the panel layout. After all
drilling was completed, the underside of the panel
and all edges were treated with a coating of shellac.
With all the components in position, the wiring
was carried out as shown in Fig. 2. Note that the
flying lead must be long enough to reach all sockets.
Should only an external meter be desired, this will
of course permit one to dispense with a panel
meter and its associated switch.
The h.t. metal rectifier and heater resistance are
included to enable valve rectifiers in a.c. /d.c.
receivers to be checked, and will actually operate
the set in the absence of a new valve. The metal
rectifier should be capable of delivering 100mA or
more, and the heater resistance should have a value
of somewhere between 21 and 5012 to equal the
resistance of the valve.

by G. E. Cappello
In the author's model, one expediency is the
employment of two dust core washers that happened to be handy, in place of the ferrite beads.
These washers measured lin. diameter by lag in.
thick. With a sharp drill and using light pressure,
nine holes were drilled round the diameter of each
washer of sufficient size to allow threading the thin
plastic wires for connection to each of the nine
wander -plug sockets.
CONNECTING CABLES
The 20in. long, seven and nine -way connecting
cables may demand attention, although lengths of
these cables already bunched and with plugs
attached may be obtained from some surplus equipment dealers. A dust core disc was used at the
plug-end of the cable, but instead of drilling this,
nine slots were filed across the edge around the
circumference of the disc by means of a thin rattail file. The dust core was inserted in among the
wires, so that one wire fitted in each slot, and
finished by a wrapping of plastic tape to secure it.
In order to facilitate plug selection, a numbered
spacer made from a piece of thin fibre card, 4in. x
2in., is threaded on each wire at the wander -plug
end. Centrally along the length of each card nine
equidistant holes are punched, starting Ain. from
the edge and finishing within the same limits. The
wires are threaded through the holes, the card is
then bent in two halves down and back from the
plug ends, and a piece of plastic tape wrapped
round the length holds it to form a shallow
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envelope. This is now numbered along its length
to correspond with pin and plug numbers.
SERVICE SHEETS

To add the finishing touches to the instrument a
pocket for housing service sheets is incorporated
in the lid. This can be made up as follows. Cut a
sheet of strong cardboard to the same size as the
inside of the lid area, and secure neatly by means
of plastic tape stuck around the edges of the cardboard and to the inside rim of the lid.
Stick a length of 2in. wide plastic tape across the
centre of the cardboard and cut a slot with a razor
blade, starting }in. or so from one end, and right
along to within the same limits of distance from the
other end. Open out a little the pocket thus
formed.
Three or four of those blue plastic valve base pin
prótectors can be screwed down on the inside edge
of inside the lid, by small screws through their
centres, to provide storage facilities for valves.
CALIBRATION

The meter included in the prototype is a centre zero type, 1mA f.s.d. is scaled five to ten each
way. This meter is shunted by the 50f1 potentiometer.
A rough calibration can be made as follows. With
the potentiometer set at zero, i.e. almost a short
across the meter, and a nine -pin cable plugged into
the panel, select an i.f. or radio h.f. pentode stage.
Remove this valve and in its place plug in the ninepin adaptor. Set the meter switch to external
meter, and connect a multimeter to the external
sockets.
At this stage we have to arrange the analyser
panel connections. Let us assume that the valve is
an EF80; the anode is pin 7, so remove No. 7
plug from its socket and replug it in the
panel meter socket. Valve data tells us this particular valve gives about IOmA at the anode, but
under working conditions there are the " load line "
characteristics, consequently with the set -up just
described, the calibrations thus obtained must be
termed reference figures. Otherwise, calibrating
the meter to various values will require a standard
source of output of the valves.
Proceeding with the reference calibration, switch
on the receiver and as it warms up note the reading
on the external meter, now switch over to the panel
meter and slowly rotate the potentiometer from
zero position until the same reading is obtained,
then mark this on the dial.
Continue the operation with screen and cathode
tests by interchanging the electrode plug connections, and switching from external meter to the
panel meter, marking the dial each time. The
advantage of using a centre zero meter is that a
reversing switch is not necessary when measuring
cathode current.
RECTIFIER TESTS

Considering the h.t. rectifier, its application
with the inter- change of plug connections is similar

September, 1963

to the analyser tests. Rectifiers of the B7G and
B9G class will make use of the analyser cables,
and for other types adaptor plugs can be made up.
The test procedure is as follows. Assuming a
PY82 is suspect for low output, remove the valve
from its holder and in its place plug in the ninepin connector. From the base pin numbers we see
that pin 7 is the anode, therefore select No. 9
wander -plug and connect it to the h.t. negative

socket.
In the same way the heater connections (pins 4
and 5) are plugged across the required resistances
and we have a substitute rectifier from which any
difference of performance may be gained.

STATIC EMISSION

TESTS

With the aid of the analyser panel, a " stunt "
valve test can be performed without the use of any
high tension and bias voltage whatsoever. For
identification call it the static emission test, also
electrode leakage test under simple space charge
conditions.
The valve is plugged into its holder on the panel,
its heater is connected to a filament transformer of
the required voltage, the panel meter is set to read
1mA f.s.d. To complete the operation, the wander
lead is plugged into the control grid socket and a
jumper lead connected between the meter socket
and the valve cathode.
After repeated experiments, a current value
indicating an efficient valve was found to be
between 450 -550µA.
Keeping the valve still in this position, connect
the positive lead of a high reading ohmmeter (2050M11 range), to the valve cathode. Apply the
negative lead to any other electrode. On touching
the screen grid the ohmmeter pointer will jump
right over as though indicating a short, this is
because the screen grid acts as an anode. But at
the anode and other electrodes no reading, or only
a very small reading, should be observed.
There seems to be some relation between this
static test and actual dynamic tests, since if a given
valve delivers only say 100uA or so, this surely
points to the fact that the valve has reached the
end of its useful life. Similarly, should an output
of 700 -1,000µA or even more be obtained, it will
be obvious that the valve should be discarded.
Proof that odd faults can be detected by this
simple means is given in the following example:
on one valve this test revealed the screen to have
developed a high resistance, by giving a reading of
5M!1 instead of the meter reading as for a short.
lf, however, this same reading is obtained at the
anode it indicates a leak sufficient to impair the
action of the valve under actual working conditions.
With a little practice this " snapshot " testing will
be time -saving and revealing.
In this same way two very useful tests can be
made on double diodes and twin triodes. Often we
wish to know how equal the two halves are in output, and this is particularly important with twin
triodes used in valve voltmeters and TV circuits.
The same applies to diodes. It is surprising the
discrepancies readily shown up by this static test.
In the case of a triode the ohmmeter reads the same
short on the anode as does the screen in the case
of a pentode.
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625
Conversion

,;TOWARDS
Guide to TV

A

/

.

T

PART THREE OF A SERIES DESCRIBING
THE CONVERSION OF VINTAGE 405 LINE SETS TO RECEIVE 625 -LINE
PROGRAMMES

CONTINUED FROM
511 OF THE
AUGUST ISSUE

PAGE

by D. ELLIOTT
O start this month's article we will consider

the intercarrier sound channel. In Fig. 7
(last month) a 6Mc /s signal is produced at
the vision detector by the sound and vision carriers
intermodulating as the result of the circuit non linearity. The 6Mc /s signal is the difference
between the sound and vision frequencies, and this
signal takes on the frequency-modulation of the
original sound signal. Thus, the exercise is to feed
the 6Mc /s signal away, through an amplifier, to an
f.m. detector.
In Fig. 7 we have transformer T4 across whose
primary is developed the 6Mc/s intercarrier sound
signal. The secondary is arranged as a " link "
winding to feed a similar winding on the inter channel sound amplifier input.
Sound IF

from
stage

R93

'

common

405 -LINE

SOUND CHANNEL.

Fig. 9 shows the sound channel of our typical
experimental receiver. Here V9 is the sound i.f.
amplifier receiving the sound signals from the
tuner output or from the anode circuit of the common i.f. valve; V10 the second i.f. amplifier valve
and detector diode; and VII the a.f. amplifier
(triode section) and output stage (pentode).
This is a fairly conventional circuit, variations of
which will be found in almost all sets of the vintage specified. Instead of the detector diode being
contained in the second i.f. amplifier valve, it may
be one of the diodes of a double -diode valve such as
an EB91, and instead of the sound interference
limiter being in the a.f. channel (note that MR1of
Fig. 9 is the interference diode) it may well work in

1071

R113

R971

Tx1
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V11
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1

T

Fig. 9 -The sound channel of the 405 -line rece ver used for the 625 -line conversion.
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conjunction with the second diode of either a valve
such as V10 or a double -diode. The second diode
in V10 (on pin 7) was employed as a clamp, but
this is uncommon.
At this juncture it can be said that the audio
channel in the 405 -line set can be used quite
successfully in the 625 -line conversion. This
means that VI1 stages can remain as shown in
Fig. 9 from the slider of the volume control onwards -see Fig. 10.
Normally, the f.m. detector of the 625 -line conversion will provide adequate sound interference
suppression without additional circuits, bearing in
mind that the impulsive interference at u.h.f. is
considerably below that at v.h.f. Thus, the original
sound interference limiter circuit can usually be
abandoned. Such would happen in circuits where
the original limiter is the second diode or semiconductor diode, but in the circuit of Fig. 9 the
original sound limiter was allowed to remain as it
has no connection with the circuits under modification. It will be seen from Fig. 9 that the limiter
diode is MR1 in the audio channel.
625 -LINE

SOUND CHANNEL

Fig. 10 reveals how the original sound channel of
9 is revised. Stage for stage, the gain at the
6Mc /s intercarrier frequency is greater than that
at the conventional sound i.f.'s. While two sound
i.f. stages are often required in a 405 -line set, therefore, a similar gain at 6Mc /s is possible using just
one stage.
The only intercarrier amplifier in Fig. 10 is V9.
This is really a modified sound i.f. amplifier, the
output of which feeds a balanced ratio detector.
The intercarrier sound signal derived from the
vision detector circuit at T4 is
fed to V9 via T5, while T6 is the

Fig:

discriminator transformer which
operates the ratio detector.
BALANCED RATIO
DETECTOR
The ratio detector proper
features a double -diode valve VIO,
transformer T6 and the associated
components. Vio of Fig. 9 is
thus removed and its place is
taken by the double -diode V10 of
Fig. 10. By adopting this method
the series -connected heater chain
is not unduly disturbed, for the
EB91 takes 0.3A heater current,
as does the original F.BF80. If
there is any trouble in fitting in an
extra valve (though this may help
with the balance if a valve
in some other part of the circuit

has been removed -such as V6
considered last month in Part 2)
then semiconductor diodes may
be used instead of a valve for
the ratio detector. GEX34's are
suitable for this application and
are readily available at no great
cost.
The ratio detector in Fig. 10
is rather special and was chosen
mainly to ease the construction
of T6. It is also simple to

From T4
(Fíq.7)

September, 1963

correctly. The output of the ratio
detector is fed to the top of the volume
control via the 0 -1'.íF capacitor, and the slider
of the volume control feeds audio to the grid
of the triode audio amplifier in exactly the same
way as in Fig. 9. This method saves quite a bit of
messing about in the sound channel, for in all sets
of the type specified the sensitivity at the grid of
the triode is just about right to accept the signal
given by the ratio detector and provide full output without distortion. A little de- emphasis may be
required, but on the experimental prototype there
was sufficient treble cut in the audio section without
adding more. However, if the treble is too overpowering, a 500pF capacitor connected between the
junction of the 47kí2 resistor and the 0.1µF capacitor at the top of the volume control (Fig. 10)
solves the problem.
get going

CONVERSION NOTES
The wiring around V9 stage can remain essentially to the original pattern. Care should be taken

to avoid extra long connecting wires on the
decoupling components, and the components
chosen for such application in Fig. 10 give a reasonable degree of neutralisation, bearing in mind the
high slope of the EF80 and the loNyish frequency.
Neutralisation is also necessary to prevent V9 from
acting as a reactance valve
function which would
detract from the limiting action.
The 2.7kí2 preset resistor in the diode anode
circuit allows the balance of the ratio detector to be
adjusted in terms of maximum a.m. rejection. The
sync pules of the televison signals, for example,
tend to produce buzz in a misaligned or poorly
balanced 625 -line sound channel, but this can be

-a

Hr

00pF

<

V9
EFßO

7

MIN

.re

R93*
2'2ks

H
8

T6

39k

)

T51

iooa
:47k

o
220':

T

pF

27V,K pF

ßalarce.:,

P4

Volumer
control

10- Showing how Fig. 9 is altered to provide intercarrier amplification and fm. detector. V9 is the intercarrier amplifier, VIO the
ratio detector and the audio channel remains as VII of Fig. 9. Where
a component has its equivalent in Fig. 9 it is given the same reference
number; components with an asterisk have no equivalent in Fig. 9.
Fig.
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considerably minimised by carefully adjusting the
preset resistor to the null point.
TRANSFORMERS
The sound input transformer T5 is wound on
an Aladdin former Type PPF16411 /6 and uses
core Type PP598 5 /1 6002 for tuning. The secondary
winding (that connected to the control grid circuit
of V9) comprises 20 turns close wound 24s.w.g.
enamelled -covered wire. The primary "link" winding is just a single turn of the same kind of wire
wound on a thin card former directly over the
centre of the secondary winding. Note that the
"link " winding on L4 (Fig. 7 last month) connected to the " link " winding on T5 via screened
cable. A thin coaxial cable is suitable.
The discriminator transformer T6 is wound on
an Aladdin former Type PP5938/6 and is tuned by
dust core Type 500/900. The primary winding
(anode) is first wound with 45 turns of 42s.w.g.
enamelled -covered wire, turns close wound and
starting at +in. up from the base of the former.
The tapped secondary winding is wound on top of
the primary on a thin card former to allow sliding
adjustment. This comprises 70 turns of the same
type of wire close wound, tapped at 35 turns.
To facilitate coil construction, top plate Type
PP5939 can be used to support the coil lead -out
and connecting wires. This transformer must be
screened by can Type D /TV2.

LINE TIMEBASE
The line oscillator has to be changed from the
original repetition frequency of 10,125c /s to the
625 -line frequency of 15,625c/s and the line output stage has to be re- designed to respond

efficiently at this new frequency. At this stage it
must be said that unless a lot of money is spent on
rebuilding the line timebase optimum efficiency is
rarely possible. We must recall that the conversion
exercise is purely experimental; but, nevertheless, in
most cases quite good results are possible in the
line and e.h.t. departments by reorganisation in the
oscillator and transformer replacement in the output.
It is not possible here to detail a specific mode of
alteration as this will depend upon the type of line
oscillator and line output stage used in the
experimental 405 -line receiver. Indeed, on some
models good 625 -line results are possible by doing
little more than changing the time -constant in the
oscillator circuit so as to shift the repetition frequency from the 405 -line 10,125c /s to the 625 -line
15,625c/s.

LINE OSCILLATOR CHANGE
In view of the widely differing line oscillator

circuits to be found in sets of the vintage specified
for conversion, an existing 405 -line oscillator circuit
is not given. However, in Fig. 11 is given a cathode coupled multivibrator line oscillator of basic 405 line design converted for 625 -line operation. The
circuit is conventional, variants of which will be
found in sets purchased for conversion.
The circuit remains as per its original design
except for two main components. These are the
feedback time -constant and the charging capacitor,
indicated Rl and Cl. in Fig. 11. Rl may or may
not be preset, but if it is a fixed resistor its value
will often be higher than that shown for R1 in the

22k

t

HT.+
100k

Line signal to
line output stage

82F
V8

80p!

ECC 82

R1

100k

15OpF

000
pF
Line
hold

,100k
5000

k

pF

II-

Cathode -coupled multivibrator line oscillator circuit modified from 405 -line working (10,125
cis) to 625 -line working (15,625 cis) by changing
the time -constant resistor RI and the charging
capacitor Cl. These components (marked with an
asterisk) are the only ones in the multivibrator which
need to be changed. For 405 -line working, CI is
usually about 300pF while RI may be a fixed resistor.
To avoid having to try different fixed resistors to
Fig.

achieve line hold control balance, a skeleton preset
can be employed in RI position, supported in the
wiring close to the main line hold control.

diagram. The best thing is to take out the fixed
resistor and put a preset (100kí1,) in its place. This
may then be adjusted for optimum 625 line hold

*0,1jF
C2

From
line

0.1

1,F

Boost

H.T.+

reservoir Boosted
capacitor
HT

csc

(Fig.11)
,

k

I41

Line,,..

coils`,

Cs,-

.0.01
i,F

V14

y jPY83
Booster
diode

1k

Z470k

EHT
V15
PL81

Fig. I2 -The components marked with an asterisk
need to be reduced in value by approximately 50%
when changing from 405 to 625 lines. CI is the third
harmonic tuning and C2 the line scan correction capa.
citor. CI in particular should have a high peak voltage
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with the main line hold control
at range centre. The adoption
of this artifice often saves a lot of
25k
trouble in changing the value of
Boost
a fixed resistor in order to
reservoir
From
secure optimum line
capant or
hold
Lire
balance. Open skeleton presets
are highly suitable for this purpose and are readily available
at about 2s. each.
For 405 -line working, Cl is
about 300pF and it remains
only to halve this value for 625 V14
line
working.
The wavePY800
form
and
mark - to - space
ratio of the multivibrator are
unaffected by these changes.
However, the same may not be
true with modified blocking
C3
EHT
oscillators, and for that reason it
150p,
is recommended that a line
1.8
M
blocking oscillator is removed
and its place taken by the
circuit of Fig. 11. This circuit
has been proven. Any other
kind of line oscillator circuit
1
employing the basic multi vibrator technique should be
replaced with a circuit like that
Fig. I3 -The circuit of a recent line output stage for 625 -line operation.
in Fig. 11. Sometimes a triode This uses modern valves and automatic stabilisation as explained in the
pentode valve is used instead of
text. This kind of circuit should only be used in conjunction with a wide a double -triode, but this does
angle tube.
not matter, as the pentode is
usually wired as a triode
anyway. If there is a great deal of differenoe
scanning efficiency is well below standard somebetween the circuit and that in Fig. 11, the latter thing will need to be done to improve matters.
should be adopted completely.
Recent models (and some within the group under
Sets which use the line output valve and the line
consideration) employ third harmonic tuning on
output transformer in part of the line oscillator the line output transformer. This tuning, of course,
circuit should, again, have the circuit re- arranged to is related to 10,125c /s, meaning that if the frethat of Fig. 11. Note that the ECC82 recommended quency is considerably altered the tuning will be
has a centre-tapped heater. With the two heater well off. On 625 lines the frequency increase is
sections in series the rating is 0.3A 12.6V, thereby about 50% so the least that can be done is to
fitting in with the heater chain plan originally
restore the third harmonic tuning.
adopted. For this mode of heater connection, the
THIRD HARMONIC TUNING
centre -tap pin (pin 9) should not be connected.
In Fig. 12 is shown a circuit of the type of line
LINE OUTPUT STAGE
output stage that may be encountered. There may
Before spending too much money in the line outbe differences in detail between this and that in
put state its performance should be checked when it the experimental receiver, but if the " auto-transis in receipt of a 15,625c/s line drive signal. In
former " type of line output transformer is
some sets the line scan will be somewhat or slightly
employed, then there will be very little difference.
below the full scan of 405 lines, while in other sets
If there is a great deal of difference, then see later.
there may barely be any change at all. Usually,
In Fig. 12, Cl is the third harmonic tuning capahowever, the e.h.t. voltage is less at the higher fre- citor. For 405 -line working the value will probably
quency than at 10,125c/s. This is because the line
be about 60pF or thereabouts, and by halving this
output stage is designed for optimum efficiency at value (to 30pF in the case of the above) the third
10,125c/s. If both the e.h.t. voltage and scanning
harmonic tuning is restored. Note that this capapower decrease the net effect on the screen will be
citor has a high peak voltage rating, and it is
a full scan but a dimmer than normal picture or
desirable to use a component with a rating of at
raster. The scan will be maintained because of the least 5kV. These capacitors can be obtained easily
reduced e.h.t. voltage (remembering that the scan- at about Is. 6d. each.
ning power requirements are less as the e.h.t.
Another capacitor in the line output stage with a
voltage is decreased). Another effect which may similar peak voltage rating is C2 in Fig. 12. This
show is poor e.h.t. regulation. This results in the is for scan correction. Again, this should be
picture " blowing up " as the brightness control is approximately halved for 625 -line working.
turned up, eventually disappearing altogether.
If these symptoms are present in only small 625 -LINE OUTPUT STAGE
If the experimental receiver uses an old type of
degrees, then it may not be considered worth while
to do much conversion work in the line output line output stage and adjustment to the value of the
stage. On the other hand, if the e.h.t. and line
-continued on page 561
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VICING
EVISION
IVERS
By L. Lawry Johns
No. 93:

FERGUSON 4061, H.M.V. 1870, MARCONIPHONE VT157

APART from the aspects discussed last month,
other points worth checking in the video
stage are R50 (5.6k0) and R51 (47k0.). The
latter sometimes changes value damaging R50. This
fault also causes heavy current flow through R52
and R53, and all four resistors should be checked
for correct value.

will be found unheated although all the other valves

are glowing normally (except the EY86 of course).
This is because the glass envelope of the valve
cracks thus destroying the vacuum although the
heater element itself is still intact (if it wasn't none
of the heaters would work as the series chain would

be broken).
A new PL36 should restore normal working in
this case. If the line whistle is quite audible (and
therefore the PL36 is working) note whether the
No Picture
EY86 (V9) is lighting and whether there is evidence
If the sound is in order but there is no picture of healthy e.h.t. to its top cap.
If there is no heater glow in the EY86 but there
and no raster on the screen when the brilliance is
is a high potential to the top cap it is reasonable
advanced, listen for the line timebase whistle and
to assume that the valve is defective and a replaceremove the plate covering the centre section. If
there is no whistle, first notice if the valves PL36 ment should be fitted.
These points of course follow closely what has
and PY81 are lighting up. Quite often the PL36
been written so many times in
previous articles and it is not proposed to repeat more of what must
PCF80
Line osc.
be regarded as routine in tracing
Synç sepn
Mixer
line timebase defects. Suffice it
V13
oscillator
to say that the timebase consists
164
PCF80
Video amp.
essentially of the triode section of a
H.T. Rectifier
ßi2 Frame osc.
PCF80 (V6) working as part line
PY32
Frame
PCL84
oscillator to the PL36 output with
Height 41
linearity
(overa
feedback from the line output
1/2 Frame osc.
transformer and R73 via C66 and
Frame
Line output
output
C67.
PL36
Vision
PÇL82
it' amp,
EF80
Faulty PY81
AF amp.
V7
AF output
E HT
)11;1
We are often asked the reason
rectifier
PCL82
the following effect which can
for
EY86
V9
Frame
alarming.
quite
be
linearity
Sound
Boost
Vision and
The receiver is switched on and
F amp.
(top)
V8
diode
Sound F
warm up in the normal
EFBO
to
appears
PY81
EF80
manner and the sound starts to
come through but as the line time-c2rlWldth
RF amp.
base whistle starts, it stops abruptly
PCF80
VHF/FM unit
and so does the sound, a bright
light is reflected from the back of
Famp
it V H F amp/mixer
Ratio detector
the receiver which turns out to be
PCCBS
EB91
the PY32 heater glowing brilliantly,
I.Fárnp
together with that of the PL36
EF89
EF89
which is not quite so immediately
obvious.
Fig. 5-- Layout of receiver showing positions of valves.
1l

I

o
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Now in these few brief moments quite a lot can
happen if the set is not immediately switched off.
The PY32 can develop a heater -cathode short which
leads the repairer to believe that this is the primary
fault until a new PY32 (PY33) is fitted when the
same effect occurs, the difference being that when
the PY32 is at fault the valve lights up at once on
switching on, whereas when the PY81 only is at
fault up to two minutes can elapse before the fault
occurs. The PL36 can also fail in the meantime
so it behoves the repairer to proceed with caution
except when switching off, which should be done
right sharply. Failure of V6 will cause V7 to overheat severely.

Striations

Attention is drawn to R133 1.5k52 which is wired
across the width coil. If this resistor becomes open circuited the picture will be marred by vertical bars,
bright from the left, fading to the centre.

Frame Timebase

The frame output valve is the pentode section of

September, 1963

V12 PCL82. The circuit is quite conventional and
does not give a lot of trouble.
Attention is drawn to R120 (47052) and C105
(100/AF) both of which can become defective. R120
changes value and C105 becomes open -circuited,
both defects causing the bottom of the picture to
cramp more than the top giving egg- shaped distorted, short legs and long heads. If R120 falls in
value to any extent, the valve can be overrun and
can fail rapidly, probably drawing grid current
resulting in fold -over at the bottom. A new valve
may appear to overcome the fault but this will have
a short life if R120 is not replaced. Cathode bias
voltage should be 14.5V.
The oscillator consists of the triode section of
V12 and the triode section of V5 (PCL84, video
amplifier pentode), cathode coupled by R111 and
C99.
Lack of Height
Even loss at top and bottom should direct attention to R115 (470k11).

If the hold control is at one end of its travel
check R112 (220k!2), whilst if weak lock is
experienced check Wll (OA81 or 0A91) frame
pulse shaper and associated components and R101
(1M12) to pin 3 of V6.

0.01} F

C72

800pF

0011i F

15k

V8

150pF

V7
PL36

R133

PY81

TC

R68
12k

R69
e

330
k

100pF

14.69

V9
EY86

100k

Z1

500k
C75

CF'

001yF

50C ..

Brilliance
2000pF

r'o
Fig. 6 -Line timebase circuit and c.r.t. supply system.
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HT+
R95
2.2k

R85
1k

2000pF

T2

LS

C90

0.891
C80

1000pF

Lam,
51
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J
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8y1 F
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2.7M
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R83
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5

7

680k
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OA81

,C)

QL
462_,

sir

Limiter
051

F80

mom

I183VI

W1

V10

O52

SpF

C85
0.1.pF

C92
0.01

}F

C88
O01NF

C87

L50

12k

220k

--Ih

C82

20pF

V11

PCL82

-C76

82pF
[22v

C
1

R93

Í

78

OOOpF

C79
1000

`C86

2000pF

Tì

C847,,,011JF

R90

1M

1M

10M

15M

1800

R100

660k

R94

Rs2

R8a

pF

500k

Volume

R88
33k

R89 33k

0056F

T

R99 4700

NV1/NV/'
Fig. 7 -Sound l.f., detector and a.f. stages.

Sound

The sound output valve is VI pentode section.
Distortion which is unaffected by signal strength
may be caused by Vii drawing grid current. As in
the case of V12 this is often caused by R99 (470t1)
changing value (check cathode voltage, 14.5V). It
is repeated that a PCL82 will rapidly fail if the bias
resistor is of the wrong value.
Very weak and distorted sound can be caused by
R96 (220kí1) going high, to pin 9 of Vii. It is
worth while checking C92 (011ÁF) for leakage.
Distortion on Strong Signals
When distortion is experienced and this is
directly affected by the setting of the contrast control check R91 2.7Mfl (Red Mauve Green) h.t.
resistor to W10 (OA81 or 0A91) sound noise
limiter.
Distortion experienced on f.m. radio only (models
so fitted) should direct attention firstly to the aerial
as multipath signals (reflections or ghosts) can cause
severe distortion.
Tuner Unit

For the benefit of readers who are unable to refer
to these issues we would mention one or two of
the more useful hints on servicing of these units.
The cover of the tuner unit is removed by un-

springing the bottom and lifting backwards and
upward to clear the top tags. The coil disc is then
revealed secured by a centre nut and washer. The
most common fault is for the silver plated studs
of this coil disc to become tarnished giving rise to
poor contact with the bow leaf bank. Remove the
nut and washer, pull off the disc and the studs can
then be cleaned and polished. A little light oil
applied to the studs will delay further oxidisation.
Avoid damaging the rather fragile coils on the
rear of the disc. The bank of leaf contacts should
not be tampered with at all as this can spoil the
tuner completely and necessitate a replacement.
The oscillator coil is adjusted by a thin trimming
tool inserted from above and held almost vertically
to adjust L7. No other coils can or should
be adjusted and the two screws on the front of the
tuner should be left alone.
Freeing the Cabinet
Remove the back cover and unplug loudspeaker
connections at the top right -hand corner of the
cabinet. Unscrew centre insert screw of the tuner

This is of the Fireball type which has been
extensively covered in past issues.
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COMMENTARY

Underneath the Dipole
BY

ICONOS

HOPE at last! Last month I
referred to the gloom
which
permeated
the
atmosphere of the ITV companies-in the production and
engineering departments, if not
in the " top brass ". Bill Ward,
the Production Controller of
ATV, has stated, "I think the era
of the kitchen sink plays is nearly
over, and I thank heaven for it!
I'm sick and tired of squalid
sleaziness. What I would like to
see is more up -beat television
drama, reflecting life
but life
with hope, not life with despair
and despondency! ".
Warming up to his theme, Mr.
Ward added, "I'd like to put out
more pure entertainment
the
of show that makes people sit
back afterwards and say, Oh, I
did enjoy that '!" Here, at last
the initiative taken by a television
executive which will help the
ITV Tam ratings, the peace -ofmind of viewers, and -indirectly
-the productivity of the country
as a whole. That is if the ITV
companies listen to the golden
words of Bill Ward and leave the
perpetuation of down -beat and
smut to the BBC.

-

-

Future Changes
Bill Ward has all kinds of new

ideas of presentation, including
the use of mobile video tape for
recording exterior scene inserts,
which are edited and incorporated
into sequences shot in the studio.
That is to say, the complete television play of the future will be
all on video tape, with no filmed
inserts. " The quality of filmed
and video taped material is dif-

ferent both visually and on
sound ", he says.
Thus, he proposes a system
which will give continuity of
atmosphere, style of production
technique, and a more frequent
use of exterior scenes. This is an
aim I applaud, though I do not
altogether agree with the method
he proposes.
Such a system envisages that
the end product will be 405 -line
video tape, obtained after various
recording transfers have been
made from joined video tape to
completely " clean " video tape

-still on 405 lines suitable for
Britain only. To sell this product
abroad, a further transfer has to
be made by telerecording to
35mm film, from which, in turn,
optical reduction prints have to
be made to 16mm film. The
final quality, pictorially, is almost
always dreadful, reminiscent of
the photographic values of an
early Edison Kinetoscope film.
Fortunately, we don't see these
horrible pictures on British TV.
Film is a world currency, which
can be played off a telecine in
television stations everywhere,
lends itself flexibly to editing and
dubbing foreign dialogue on it.
The Americans have learned this
and put most of the shows intended for world sales direct on
to motion picture film.
I would have thought that the
German system of Electronic Cam was a much greater commercial value. This uses television techniques on the studio
stages but the recording is made
directly onto film in motion
picture cameras. The cameras
are instantly started and operated
by vision mixers in the television
manner, and the whole operation
is fast and efficient, totally unlike
the leisurely Victorian-like traditional film studio methods of
working.
Of course, unless the telerecording of a British show on
film happens to attain a reasonable quality (which it rarely does)
it stands no comparison with the
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polished American filmed show
and this may well affect the
financial returns on an important
British export. The time has
come when the home market
alone cannot support really big
and expensive TV epics.
Furthermore, it becomes clearer
and clearer that the major contribution of programme material
for colour television will be
originated on 35mm colour
cinema film. Certainly, this will
apply to colour television plays
for many years, if not for other
TV programme items.
The practical effects of Bill
Ward's " All Video Tape " policy
will be to isolate British television
production from the rest of the
world, unless pathetically low
quality standards in black and
white or colour visuals are considered suitable for the export
market. Standards conversion of
video taped colour from 405 lines
to 625 or 525 is about 15 years
away!

Colour TV

Like the Editor of this journal,
and many others in the industry,
I have been watching colour
demonstrations of NTSC,
SECAM and PAL, the products
of U.S.A., France and Germany respectively. These have
been seen allied to British and
Dutch experimental camera
designs apart from cameras from
their own countries. The permutations and combinations seem
to have been infinite. The net
result for me has always been a
most painful headache.
Having long passed the stage
when the very novelty of colour
television
engenders the
enthusiasm which biases judgment, I think that a lot of work
has to be done to make any of the
systems
worth considering.
Certainly, I think that the television receiver industry should
first show itself capable of pro-

September, 1963

ducing a high quality black and
white receiver.
The average mass produced
TV receiver of today is distinctly
less good than that of, say, six
years ago, when many ordinary
receivers included a measure of
d.c. restoration to keep blacks
black-and no nonsense!
At any rate, as I write these
notes, the NTSC system seems
to be slightly ahead as a
European and world choice. However good or bad any of the competing systems are, this system is
already in public operation and
has a couple of years' start in
practical usage. This was the
view of Mr. F. N. Sutherland,
Deputy Chairman and Managing
Director of the Marconi Company.
largest
the
world's
As
exporter of television transmission equipment, I would like to
make a plea for world -wide
standardisation ", he said. " This
can only be effected on the international standard which is already
in daily use in North and South
America and japan". I hope
someone listens to that plea and
agreement can be reached. Then,
progress will be rapid.
Background Music

Looking at down -beat plays is
bad enough, with their mumbling
actors and inconclusive endings.
whelming blast of background
noise and music is adding injury
to insult to viewers.
Take the BBC play " You Can't
Throw Your Mates ", the story
of which was set in a factory
where productivity was held up
by cussedness of both management and men. Dialogue was
lost and the whole thing became
intolerable-one reached for the
changeover switch and the quiet
relief of ITV's " Late Summer ",
an Armchair Theatre production
from ABC -TV.
Why do television directors
and technicians pour this unintelligible cacophony of sound in
our ears? There must be a
reason, and I will hazard a guess.
They rehearse the play until they
know every word, no matter how
indistinct an actor speaks. They
listen to results in control rooms
which have perfect hi -fi loudspeakers running at a high level
of sound, completely different
from the average viewers' set.
This over -elaboration of sound
of
whether
accompaniment,
effects or music, seems to be the
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modern trend on radio and also
in the London live theatres that
put on musical shows. The
orchestras seem to have lost the
soft pedal altogther. Plot lines,
lyrics, dialogue and action all
suffer interference from the
orchestra.
What is more, dramatic and
tragic points in the presentation
would gain considerably by the
orchestras playing as quietly as
possible.
But no -they go sawing away
on their strings with all the feelskilled butchers
of
ing
enthusiastically attacking carcasses of meat. This theatrical
obviously
has
fortissimania
spread to television producers on
all channels. Fortunately, viewers
retain the right to make the
crucial decision -to switch off.
Isn't a little peace and quiet
heavenly at times?
Wing Pullers

There is a sadistic element in
the make -up of most school boys.
It may take the form of a drawing pin placed appropriately on
the seat of the teacher's chair. On
the other hand, it might reveal
itself in a much more sinister
manner-more rare, fortunately
live
-of removing wings from little
bluebottles. These nasty
lads are called " wing pullers " as
distinct from " leg pullers ".
I strongly suspect that the BBC
have recruited quite a few " wing
pullers " to their staff, especially
to the production and actors
responsible for their satirical
epics. Soon, we'll be having
"TWTWTW " back with us doing their usual wing pulling on

viewers, insulting left, right and
centre, mocking religion, royalty,
public personalities and others.
The ITV companies, and their
personnel, are rarely in step. They
disagree with one another
violently on policies of production, presentation and engineering.
But one thing united them a few
months ago. That was when
"TWTWTW" attacked Capt.
Brownrigg, the General Manager
of Associated Rediffusion. Rarely
have I seen -or heard -ITV
engineers so unanimously condemnatory of the night -club
element in the BBC.
Capt. Brownrigg is well known
and popular in professional television circles, but certainly not
well known to the general public.
There was no possible excuse for
this attack, ITV executives and
staffs consider that in this particular item, the BBC reached a
new low in bad taste.
They look forward to somebody taking legal action when the
next " wing pulling " sessions of
"TWTWTW" starts. The actors'
names haven't been announced
yet, but I expect we will be seeing an aggressive man who does
atrocious imitations, two fat
fugitives from a harem, the man
who looks like a barker outside a
strip club, and the little man with
a particularly poisonous personality. There may be different
actors doing the performing, but
this is the usual sick night -club
format, which is as set in its
formula as the characters in a
Victorian melodrama. Like the
audiences at these old blood-tub
theatres, I retain the right to hiss.
S

-S -S-S

!
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The September issue of
PRACTICAL WIRELESS
is on sale now
Contents include:
A TOP BAND TRANSMITTER
A SIMPLE STROBOSCOPE
A HOME INTERCOM UNIT

A TRANSISTOR TAPE RECORDER

A DOUBLE TRACE OSCILLOSCOPE
and many more articles of interest
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CIRCUIT PRACTICE AND
DESIGN PRINCIPLES FOR

OSCILLOSCOPE

TIMEBASES
BY

CONTINUED FROM PAGE 517 OF THE AUGUST ISSUE.

WHEN considering the design of an oscilloscope timebase, the anode characteristics
for the valve it is proposed to use should
be consulted, and the smallest value of anode load
for RL selected which gives satisfactory bottoming
at an anode current within the ratings of the valve
for the h.t. supply voltage to be used.
A simple plan is to select a point as high up on
the knee-rise of the valve's anode characteristics as
possible, e.g. the point on it where the anode -line
for half the normal grid -bias of the valve enters the
knee. This point can be joined to the position on
the voltage axis of the graph corresponding to the
h.t. supply voltage it is intended to use. The slope
of this line, expressed in volts per milliamp, then
gives a suitable value for RL, expressed in kilohms.
This may come out anything between 47kí2 and
200kû, or even other values, depending on the valve
type. The value of R should then certainly not be
less than RL, as already at equality stroke and flyback take equal time; it should preferably be much
greater than RL. The values of C must then be
chosen to give the desired final timebase ranges.
As a very rough guide, the time of duration of
the sawtooth stroke lies roughly between the value
of C (microfarads) and R (mégohms) multiplied
together, and a third of this value; the times are
expressed in seconds. Exact values must be
determined by trying various capacitors empirically
in a circuit under construction.
These design considerations apply to virtually any
Miller timebase circuit, i.e. certainly to the popular
versions selected for further discussion below. It
should be pointed out clearly that the difference
between the individual circuits is not in the action
of the Miller- Integrator portion, but in the method
of producing and applying the driving relaxation
waveform. Some words are therefore advisable,
before discussing examples of complete Miller time bases, regarding the production and application of
the relaxation waveforms.
Relaxation Driver
We shall see that the required relaxation drives
are usually either square waves or very short pulses

(spikes), depending upon the actual circuit. The
ultimate drive required for a Miller timebase is, of

M. L. MICHAELIS

course, a square wave pulse, as we have already
seen; those actual circuits requiring merely a short
spike thus generate the required square wave
internally once they receive a spike. The drive
signal, furthermore, may sometimes be required
positive and sometimes negative, and it often
requires to posses a definate d.c. reference level. The
following discussion of relaxation driver circuits
will thus have to deal with the basic generators,
which are principally multivibrators, with amplitude limiters (clippers), with polarity inverters and
with d.c. level fixing circuits (d.c. restorers or
" Clamps ").
Fig. 8(a) shows the basic multivibrator, consisting
of a two -stage resistance-capacitance coupled
amplifier with the output coupled straight back into
the input. The circuit is thus highly unstable, as
already mentioned earlier in this article, and it now
remains to examine the useful consequences of this
instability.
When switched on, one of the two valves will be
driven hard to maximum current, giving a large
negative -going anode- voltage change, which is
coupled to the grid of the other valve, cutting it off,

`.RLA
Very
short
positive
pulses

Sync.

500k

Fig. 8a-The basic multivibrator for supplying driving
square waves for Miller integrators and other applications.
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thereby producing a positive -going anode -voltage
change coupled to the grid of the first valve,
assisting the heavy conduction of this valve.
This situation, of one valve drawing saturation
anode current and the other cut -off, remains until
the associated anode -fall of the conducting valve
ceases to be felt at the cut -off valve by virtue of
the coupling capacitor having charged through the
gridleak of the second valve.
The second valve then starts to conduct, giving
a tiny voltage drop at its anode, which is coupled to
the formerly conducting valve, reducing current
slightly there The resulting anode -rise is coupled
back to the grid of the valve just cutting -on, assisting the process. The effect is thus cumulative
until the valves have changed over their roles; the
first is now cut off and the second conducting
heavily.
By a sim lar sequence the roles change over once
again after a time determined by the coupling
capacitor and gridleak of the valve now cut off.
Square Wave
It is thus clear that, since the valves are alternately either conducting heavily or cut off, and
since the transition between these states is always

'extremely rapid, the output waveform at each
anode is a virtually pure square wave of amplitude
equal to the maximum anode -swing, which can be
a large portion of the h.t. supply voltage. The
time of duration of that part of each cycle during
which a particular valve of the pair is cut off (i.e. its
anode at h.t. potential) is determined by the charge
time -constant of its grid capacitor and gridleak, and
the charging -drive voltage selected on the h.t.bleeder potentiometer to which the gridleak is

returned.
If both grid- circuits are absolutely identical, then
the valves conduct for equal times alternately. and
the output is a fully symmetrical square wave. If
the grid- circuit time -constants (different values of
C and /or R) chosen are different, then we get an
asymmetric square wave output, i.e., pulses of preferred and opposite polarities respectively, from the
two anodes. We thus see that variation of the
appropriate gridleak of such a multivibrator, if it is
being used as the screen -drive generator for a
simple Miller Integrator, affords the sawtoothamplitude control we spoke of for the Miller
titnebase output.
Multivibrator Design Considerations
The time for which each valve remains cut off
is given for typical cases as approximately half the
time in seconds given by the product of the associated gridleak (megohms) and grid- coupling
capacitor (microfarads). The sum of the individual
times for each valve gives the total time for one
cycle and thus determines the frequency. Incidentally, if normal amplifiers " motor- boat " the fault
is generally due to some feedback. establishing
multivibrator conditions, and the frequency is then
determined in a similar way.
The switch-over times are negligible for general
considerations of approximate frequency, provided
that the gridleaks are much larger than the anode
load resistors. If this last condition is not satis-

lied the square waves from the anodes will be much
distorted; the transients will then not be sudden
.

transitions between the two voltage limits but will
be exponentials between the two limits, taking a
major portion of the duration of each part -cycle.
This consideration here is far more vital than the
similar one in the case of the Miller Integrator
because failure to observe it destroys even that part
of the output waveform which interests us here.
The time constant of the gridleak and coupling
capacitor (determining the rest -time in each state)
should be at least 10 to 20 times as great as the
time constant of the coupling capacitor and anode
load (determining the switch -over time).
Good design practice is to make the anode loads
of the triodes around 50kí2, sometimes even much
less, and the gridleaks approximately 1Mí2;
certainly at least 500kí2 or so.
The aiming voltage on the h.t. bleeder should
not be too small so as to place the cut -on voltage
of the valves on an early portion of the entire
recovery exponential. The rise rate is then still
quite fast at the point of cut -on, so that slight h.t.
voltage fluctuations do not reflect as severe
If, for
frequency -jitter of the multivibrator.
example, the gridleaks were taken to chassis, the
aiming voltage of the exponential recovery is only
very slightly above cut -on, which thus takes place
at a late time in the recovery, where rate of voltage
rise with time is slow, and thus slight voltage fluctuations cause large fluctuations ii exact time of
cut-on and switch -over.
High Value Gridleak
Sometimes the gridleaks are taken direct to full
h.t. positive, but this is only permissible if the grid leaks have a resistance high enough to limit the
resulting grid current when the valves conduct to
a safe value. Taking half a milliamp as tolerable
grid current in triodes such as the ECC81, etc., the
gridleak in kilohms must be at least twice as large
as the h.t. voltage. This condition is usually satisfied anyway once the above stipulation of high
gridleak resistance in relation to anode load is satisfied.
A common practical arrangement places a 250kí)
resistor
potentiometer, in series with a 270ki2 fixed
at its bottom end, across the h.t. supply. The grid leaks go to the slider, so that the aiming voltage
can be varied between full h.t. and half h.t. This
gives a convenient range of fine frequency control.
is
Course frequency and symmetry control sizes
achieved by using switches to select various
of coupling capacitors.
used

If a separate h.t. bleeder potentiometer issquare
for each valve, then the symmetry of the -cycles.
wave may be controlled for individual part
However, if this is not desired, the coarse capacitor
selection sufficing for the purposes envisaged, then
of a
both gridleaks may be returned to the slider
be
single potentiometer. The slider should then
decoupled to chassis by an electrolytic of about
814F capacity.
Synchronisation
If the values in the grid circuits are chosen such
that the undisturbed repeat frequency is slightly
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less than the frequency of repetition of brief positive voltage spikes fed in, as shown in Fig. 8(a),
then these spikes can lift the grid of the cut -off
valve prematurely to cut-on coincident with their
arrival and thus force the multivibrator to run in
synchronism. This feature is most important in
practical oscilloscope circuits. The sync spikes can
be obtained from the signal waveform to be displayed on the oscilloscope, for example, and will
thus force the multivibrator to run at a sub harmonically related frequency, which is necessarily
followed by the timebase then driven from the
multivibrator, and thus gives a steady trace on the
c.r.t. screen because all display -cycles fall in phase
with each other.

September, 1963
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Triggering
In triggered circuits the multivibrator is arranged
to be incapable of oscillation at all when left alone
by means of biasing one valve to beyond cut -off by
a d.c. voltage. Figs. 8(b) and 8(c) show two popular
circuits for such an arrangement. The input spikes
of voltage, again positive, now lift the normally cutoff valve to cut -on, causing a switch -over in the
usual way to block the other valve, normally conducting, for a time given in the usual way by its
grid circuit components.
After completion of this time the change -over
takes place, in the usual way, back to the original
conditions. But no self- recovery is then possible
as the cut-off valve then remains cut off by the d.c.
bias until the next trigger spike arrives. The
circuit therefore always stops after a single flip -flop
response to each trigger and is thus called a univibrator or " flip- flop ". The response -cycle can
be made very much faster than the trigger interval,
so that transient displays are improved in the way
already discussed in the first article.
A disadvantage of Fig. 8(b) is the time constant
on the grid of the valve normally biased beyond
cut -off. This is an unnecessary item, as it serves
no useful purpose, and is in fact a hindrance,
because it imposes a dead time after each response
cycle during which new trigger spikes are ineffective. This is troublesome if some trigger intervals
are little longer than a response cycle. The cathode coupled univibrator of Fig. 8(c) is a very popular
arrangement avoiding this difficulty, as it dispenses
entirely with the superfluous CR element.
Bias to cut off the left-hand triode is obtained
from the cathode resistor voltage drop of the conducting triode, which is not hindered in conducting
because the gridleak goes to h.t. positive. But the
left -hand triode grid goes to the slider of a potentiometer set to a voltage slightly less than the cathode
voltage by an amount enough to hold the left -hand
valve cut -off. The closer the slider of the 100kí2
potentiometer is raised up to the cut-on point, the
greater the " trigger sensitivity ", because the
required remaining trigger amplitude is then
smaller. If the slider is advanced beyond the point
of static cut -on, of course, the circuit will burst into
free oscillation.
Self Oscillation
If in some versions the circuit tends to produce
a short sequence of response pulses of diminishing

e.g.

50pF
HT-

i

47

Negative bias supply
more than sufficient to
cut VA off

In triggered circuits, a variant of the multivibrator is used.
In Fig. 8b (above) is a basic univibrator and in Fig. 8c
(below) is an improved arrangement.
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amplitudes instead of a single response pulse per
trigger input, a trouble that may occur when
operating near the self -oscillation threshold, i.e. at
maximum usable sensitivity, the author has sometimes found that the inclusion of additional
individual cathode- resistors in each valve (some 1
to 2kí2), in addition to the common resistor,
improved performance. This can lead to a state
where the left -hand triode does not rest cut off but
rests at low current, and the other one rests at high
current. The roles change over temporarily in
response to a single trigger, giving a single response
and less tendency to damped self-oscillation.
There are numerous variations to the basic
multivibrator and univibrator circuits, yet the above
remarks should suffice for a general understanding
of individual circuits that the reader may meet in
practice.
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Where it is required to produce
better and faster transitions on the
output square waves, it is usual to
use a high speed multivibrator. In
Fig. 9a (below) is the basic circuit of
an electron -coupled multisuch
vibrator. In Fig. 9b (left) is a
development of the arrangement
cathode
output
incorporating
followers.

High -speed Multivibrators
Fig. 9(a) shows the electron- coupled multivibrator, where pentode valves are used, the
" triodes " between cathode /grid /screen in each
case forming the actual basic multivibrator. The
anode circuits, being free of the coupling capacitors,
produce better and faster transitions on the output
square waves. This arrangement can be useful at
the higher frequencies and may naturally be used
in logical extension in any of the basic multivibrator
circuits. If the stray capacities to chassis present
in the anode circuits due to the connection of the
circuits to which the outputs are fed prove troublesome at very high frequencies (they limit the
maximum rate of transition in the square wave
because of the time required for them to follow
charge), then cathode- follower coupling of the outputs may be resorted to. This is shown in
Fig. 9(b) and is quite common in good quality highspeed oscilloscopes of modern design. It is, of
course, only then necessary to use two cathode followers if both polarity outputs are required;
usually one suffices.
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ALIGNMENT
WITHOUT

INSTRUMENTS

ONE of the most frustrating problems
encountered by the "do-it-yourself" television
enthusiast is a misaligned receiver. While
the average enthusiast owns the "basic" instruments
of his hobby-such as moving-coil movements, a
multimeter or two and probably a home -made

broadcast band alignment oscillator-rarely does he
possess the specialised equipment demanded for
the " professional " alignment of the many tuned
circuits in the modern set. Thus he either tries to
make do with what is at hand or is compelled to
take the set round to his local radio shop or more
fortunate friend for attention.
This article is written for the many thousands of
enthusiasts who are without alignment equipment;
it is also hoped that the article may help those of
us whose job it is to perform repairs and adjustments actually in the field (e.g. in the home of the
viewer).
Firstly it must be stressed that this article is not
intended in any way to disparage test equipment,
for no matter how skilled one may be in the art of
alignment without instruments the optimum in
terms of overall performance can only be achieved
by the careful and " studied " application of instruments. There is much literature on this subject.
For those who are studying to become professional service technicians and enthusiasts whose
wish it is to rise to the level of the " professional "
operator this kind of text should be thoroughly
absorbed; it may also help to read up the basic
requirements of alignment in conjunction with this
article, as a good knowledge of the techniques
(coupled with as much practice as possible) is an
essential ingredient.
Sensitivity

To be proficient in " instrument -less " alignment
one must try to visualise what happens to the
response curve of the set in relation to the sound

and vision carriers when a core or trimmer is
adjusted. One must also cultivate a sort of " sensitivity " to the symptoms of misalignment as
displayed on a picture or test card.
The same kind of " sensitivity " is acquired by
motor enthusiasts; while it is now generally agreed
that optimum tuning is possible only by electronic
means, such equipment cannot be transported to
the side of a race track, for instance. Nevertheless,
the skilled motor enthusiast is able to set the
ignition timing to an extremely high degree of
accuracy simply by being " sensitive " to the slight
change of engine noise on tick -over as the timing is
adjusted .
so it is with the skilled television
enthusiast.
Over the years the author has completely aligned
many misaligned television sets by ear and by
looking at the results on the screen as the cores are
adjusted. To test the point again of recent weeks
the author put his own domestic set totally out of
alignment and set -to to realign it without instruments. The realignment was so successful that the
family considered that the pictures were better than
before! This should not be taken to suggest that
one attempts the exercise initially on the family set;
far better to work on a more elderly model or on
" old faithful " which the existing fàmily set has
replaced.

...

Check Layout

The first thing to do is to get to know the layout
of the chassis and the positions of the various tuned
circuits, coils and slugs. This is not as difficult as
it may seem and in Fig. 1 we have given a block
diagram of the appropriate stages in a typical
receiver. Most sets that will be dealt with will
feature a multi- channel tuner of some kind, though
there may be some earlier ones with Band I -only
front ends. However, tuner pr otherwise the stages
will be v.h.f. amplifier (double triode cascode
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amplifier in tuner or EF80 -type pentode in Band Ionly set), followed by the frequency changer. This
stage usually has a single valve, such as a triode pentode in a tuner (with the triode as the oscillator
and the pentode as the mixer), or an EFSO type of
valve in a Band I -only set working as a self-.
oscillating mixer.
In the multi -channel tuner or Band I -only front
end all the tuned circuits with the exception of the
image rejector (if fitted) are tuned to signal frequencies. These are changed to sound and vision i.f.s
at the output of the mixer and are fed into the
sound /vision i.f. coupling L6 (Fig. 1). This tuned
circuit may be partly on the tuner and partly on

the main chassis, in which case a screened can with
cores in top and bottom will be present between the
tuner and the common i.f. valve. Note that all
multi -channel tuners have an i.f. coil or transformer
in any case.
The common i.f, stage has its own output
coupling to (a) the vision i.f. stage (L8 /L9) and to
(b) the sound i.f. stage (C1 or coil). The input to
the sound i.f. is also tuned (L13) as is also the
output and coupling to sound detector (L14/L15).
The common i.f. stage or first vision i.f. stage often
features a single tuned circuit which looks rather
like a sound rejector but is tuned to the adjacent
channel (e.g. 1.5Mc /s from the vision carrier) -L7.
.
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Aerial
Tuner

Aerial
coupling

esll

VHF amp.
anode

Mixer
tuning

dsre 1

ilIsI1I1'

L2

VHF

channel

vision
I.F

11611

Sound

rejector

I

On

coupling

Mixer

amplifier

Adjacent
Sound
and

rejector
Vision
coupling

i

Common
I.F

L6

Image

Frequency
changer

:

Vision
L9

8

IIMa

Vision
coupling

L11

Vision

detector

L12

Cl

Sound

tuning

rejecter

L14

Oscillator

Sound
I.F

L15

i

Sound

detector

Sound

coupling

Oscillator IMO

Fig.

I

-Block diagram of typical

receiver showing
tuned circuit as discussed in the text.

www.americanradiohistory.com

September, 1963

PRACTICAL TELEVISION

554

The main sound rejector (tuned to the sound i.f.)
is embodied in the vision i.f. amplifier stage (L10)
and it is usual for the sound tuning (L13) also to
act as a sound rejector, the two together giving

something like 50 -60dB of rejection when correctly
tuned. The vision i.f. stage is then coupled to the
vision detector by two tuned circuits (Lll /L12).
The idea, then, is to locate these stages and the
tuned circuits which are associated with them. It
certainly helps if a chassis layout plan or service
sheet or manual of the set can be acquired -but this
is not always possible. The importance of actually
identifying the tuned circuits before any adjustments are made to them must be stressed. This is
essential even if it means tracing the circuits from
stage to stage if there is any doubt as to the purpose
of a coil or transformer.
Although information as to the purpose of a
tuned circuit can sometimes be gleaned by carefully
adjusting it under controlled conditions on a test
transmission, for example, it is a thorough waste of
time and effort to adjust randomly and without
purpose any tuned circuit hoping by this means to
bring the set into alignment. This would be rather
like setting down a monkey at a typewriter and
hoping that he may type a best -seller ... he probably
would in the end!

Fig. 3 (above) -Very poor definition resulting from
peaked vision i.f. channel tuned circuits. Fig. 4 (below)
Shows how the overall response may look.
Sound

carrier

Vision

carrier

Signals and Responses

In Fig. 2 is shown what is required of the tuned
circuits. Three things are given to us for free!
These are (i) the sound carrier, (ii) the vision carrier
and (iii) the 3.5Mc /s spacing between the sound
and vision carriers. These things are constant and
give our milestones on the road to instrument -less
alignment.
Actually there are other things, too: (a) sound
modulation and (b) vision modulation. Thus we
have information concerning bandwidth and signal
identification; we also have a set upon which to
identify them . . . what more do we need?
It is our job; therefore, to adjust the tuned
circuits so as to tailor the sound and vision
responses as shown in Fig. 2. When these have
been obtained the sound and vision modulation will
be able to pass through the set and provide correct
sound and pictures. If the " tailoring " is wrong
then we shall know about it all right from the loudspeaker and picture tube.
Vision

Sound

carrier

Sound channel

response

carrier
Vision
esponse

o

Complete Misalignment

Let us suppose that the set that we have in for
repair is completely out of alignment but otherwise
in good order. We should be getting virtually no
sound or trace of picture. What, then, is the first
thing to do? Before we can tailor the sound and
vision responses it is imperative that we get the
sound and vision carriers approximately correct i.f.wise. This can be accomplished by peaking the
sound channel to the approximate sound i.f. and
then adjusting the front end tuned circuits to secure
a trace of sound from the loudspeaker. This is the
first hurdle which to negotiate requires the strongest
possible local- channel aerial signal (BBC preferably
if the set is multi- channel) and maximum gain of
the amplifier sections of the set. The latter simply
calls for maximum setting of the contrast, sensitivity (if fitted) and volume controls, while the
former demands a good, high -gain aerial orientated
for the best pick-up.
Rough Setting

Li

3.5Mc/s

I

Sound

rejector

2-

s_k

T

Fig.
Showing how the sound and vision carriers
should fall in relation to ideally aligned sound and
vision channels. The sound rejector response is in the
vision channel and nearly (but not quite) corresponds
to the maximum sound carrier position.

All the sound i.f. tuned circuits should be located
and the cores in the coils should be set to their
approximate mid -former positions. This, at least,
will make the sound i.f. channel slightly responsive.
The next thing is to adjust the local oscillator in the
tuner section (L4, Fig. 1) until the sound signal is
heard in the loudspeaker; as the sound may be very
weak at this juncture it may be necessary to hold
an ear close to the loudspeaker grille while the
oscillator core is adjusted.
On multi -channel tuners the oscillator core is
often accessible through a small hole in the cabinet
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immediately below the channel selector knob; but
note that the core which is in line with the hole is
that corresponding to the channel to which the
tuner is adjusted. Thus it is necessary to set the
channel number before extracting the knob, otherwise the core related to a different channel will be
adjusted.
Adjustment should be made with a very thin,
non-metallic knitting needle shaped as a screwdriver blade at one end, and the fine tuning control
should always be at range centre whenever adjusting
the oscillator core of a tuner.
On Band I-only sets the aerial, v.h.f. anode and
mixer tuned circuits (Ll, L2 and L3 in Fig. 1)
should next be adjusted to make the sound as loud
as possible. These adjustments are rarely possible
on sets with multi -channel tuners as the corresponding cores are actually in the formers of the
coil biscuits and they are not easily accessible for
adjustment (or misadjustment!). If the sound is
still very weak the i.f. sound coil or transformer
of the tuner (L6 in Fig. 1) should be adjusted to
make it louder.
Sound i.f.s.

The next move

is to get the sound i.f.s properly
Prepare a non -metallic knitting needle at
one end to fit the i.f. tuning cores (or acquire the
correct non -metallic adjusting tool if special " key type " cores are used) and adjust L15, L14, L13
and L8 in that order for the loudest sound. During
this exercise it will be necessary to reduce the
settings of the volume control and possibly the
contrast control to avoid overloading.

in tune.

555

Now if it is discovered that the sound i.f. transformer cores (L14 and L15) are either right in or
too far out for maximum sound output the oscillator
is slightly out of tune and readjustment here
becomes necessary. Adjust the oscillator core first
one way and then-after test -the other way until
the sound i.f. transformers peak with the cores
approximately ¡in. to in. below the top of the
formers. Repeat the sound i.f. alignment very
carefully with the minimum setting of contrast and/
or sensitivity for the best results. It is extremely
important now not to touch these cores again nor
the core of the oscillator (nor the fine tuning, which
should be at mid -range),
So far, then, we have tailored the sound channel
response and have set the sound and vision carriers
in relation to this. It now remains to tailor the
vision channel response around our fixed vision
carrier position while at the same time attend to
the sound rejectors.
Vision

At this time by turning up the contrast and
brightness control something should be seen
modulating the raster -even though it may not be
a picture. These controls should be turned up and
L9, L11 and L12 adjusted until picture modulation
appears on the screen. Theoretically the picture
(if one can be locked) should be dancing about in
sympathy with heavy passages of sound, since the
sound rejectors are still out of tune; but it should
be possible to lock a picture by carefully adjusting
the frame and line hold controls.
Rough Sound Rejection

The picture will be very poorly designed at this
.ime, as shown in Fig. 3, and if one were able
quickly to view the overall response it would look
something like that in Fig. 4. However, the immediate problem is to establish approximately correct
settings for the sound rejectors.
The main sound rejector should first be adjusted
for minimum sound -on- vision interference -that is,
LlO in Fig. 1. If the symptom is troublesome still
then the sound tuning (sometimes called sound
take -off -L13 in Fig. 1) should carefully be
adjusted about the maximum sound output point
for minimum interference, bearing in mind that
maximum sound output on this circuit does not
quite correspond to maximum rejection.
Widening the Vision Passband
To

eliminate the smear effect shown in Fig.

the whole

5

(above)

of the vision response curve requires to

be

shifted towards the sound carrier, as shown by the
broken -line curve in Fig. 6 (below).
Vision
carri ier

Sound

carrier

..

3 5MC /s

The overall response may still look something
like that in Fig. 4, so it is now necessary to widen
the vision response curve as per that in Fig. 2. This

during a transmission of Test
Card C. Firstly L8 and L9, the first vision i.f.
coupling, should be adjusted for maximum brightness of the picture, not taking notice of definition;
then the final vision coupling, L11 and L12, should
be tuned not for maximum brightness but for
maximum definition as indicated by the resolution
of the frequency gratings on the test card. A good
picture at this stage will not be obtained and something like that shown in Fig. 5 should be aimed at.
At this stage the vision response may look like that
shown in full line in Fig. 6.
The idea now is to shift the whole of the response
curve slightly towards the sound carrier, as shown
is best accomplished

www.americanradiohistory.com

h

PRACTICAL TELEVISION

September, 1963

towards the sound carrier.
Fig. 7 (top left)- Excessive "overshoot" caused by the vision response being too far
9 (bottom left) -Poor vision
Fig. 8 (top right) -False line lock for detecting sound-on- vision interference. Fig.
white.
channel high -frequency response. Fig. 10 (bottom right) -The symptom of flaring after

by the broken -line curve in Fig. 6. On most sets
this means screwing out the cores in L8, L9, L11
and L12 by about one turn. If the response curve
is shifted too far towards the sound carrier excessive
overshoot (" ringing ") will occur on the picture, as
shown in Fig. 7; sound -on- vision interference may
also rise again to a high level. Should either of
these things happen each core of the vision i.f.
couplings should be screwed in just a fraction of a
turn until the best resolution is secured without
overshoot or excessive interference. There may,
however, be just a little sound -on- vision, since we
job
have not yet optimised the sound rejectors
which we do next.

-a

Critical Sound Rejection
The critical settings for the rejectors is best

established by slipping the line lock until a black
vertical band either cuts the picture in half or
appears on the right -hand side of the screen, as
shown in Fig. 8. Nothing more should be done
until a tone is transmitted on sound. The volume
control should then be turned right down and the
tone should be observed as a ripple on the edge
of the test card. This is the most sensitive condition for the display of sound -on- vision interference
and the rejectors may be carefully adjusted in turn
(e.g. L13 and L10, Fig. 1) until all traces of it

disappear. The line may then
volume control turned up.

be locked and the

Optimum Definition
We have now almost completed the task of alignment without instruments, but before we can be
fully satisfied we must try to get the best possible
definition, but now we should only adjust the vision
i.f. couplings just a little one way or the other,
returning the original setting of core if there is no
improvement.
If our adjustments result in the vision carrier
falling too far down the sloping side of the vision
response curve the picture will tend to "ring" and
break into bad sound -on- vision; if the carrier is too
far the other way then we may get a severe display
of pulling-on- white, as shown in Fig. 9, and flaring
after whites may occur (Fig. 10) if the Fig. 9
symptom is cleared by adjusting the fine tuning
control. Remember that all through the alignment
process the fine tuning has remained as carefully
set in the first place.
Sound /Vision Compromise

The alignment exercise is finalised by adjusting
the common i.f. tuner input coupling (if fitted) and
the i.f. transformer or coil on the tuner' (always
fitted) for the best compromise between picture
brightness, definition and sound.
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MONTHLY FEATURE
DX ENTHUSIASTS

FOR

by Charles Rafarel

IM PINE,

all know what can happen to the Band I
BBC picture at certain times of the year
when quite suddenly it develops " herring
bone " pattern. The layman usually receives these
additional " trimmings " to his picture with considerable annoyance, and often calls in the service
engineer or writes to the BBC to complain, reasoning that " It must be the BBC's fault as the ITA
picture is perfect ".
Many readers of PRACTICAL TELEVISION will have
been able to explain to these less well informed
viewers that the real cause of the trouble is quite
beyond the control of the BBC and is due to
" foreigners " sabotaging our pleasures! It is also
becoming clear that a few of our readers at least
have already realised the wisdom in the saying " If
you can't beat 'em, join 'em "!
This select few have come to be regarded as
slightly eccentric by their friends. They put their
aerials up the wrong way round and their conversation is punctuated by strange sounding phrases
about the CCIR system, OIRT, inter -carrier sound,
the TVE programme they saw from Madrid last
night, etc. But most strange of all, they seem to
actually welcome their BBC picture being
unviewable!
I myself have been interested in DX TV for a
very long time. In fact my first DX was in 1934
with 30 line gear. I can therefore appreciate the
enthujasm of today's newcomers. It is because of
my l g association with long distance television
reception that I have been asked to organize a
DX TV feature in which we hope to cover many
aspects of this fascinating hobby. It is proposed
to deal with the subject under two main
WE

.

headings:-

(1) To explain the principles of propagation
and reception, to discuss the various European
systems and how to cope with them, and to show
that this hobby need not be a very expensive one
to pursue.
(2) To assist with the indentification of
" mystery" Test Cards and opening captions, to
advise on station identification from programme
contents, to keep up to date with new transmitters
as and when they open in different parts of Europe,
and to note changes in types of test card etc.
One of the most difficult problems encountered is
the vexed question of accurate lists of transmitters,
and the complete absence of published test card
details. But through the help of a Continental DX
TV organisation, I have European contacts on both
sides of the Iron Curtain and am therefore favour-

ably placed for station identification. We therefore
ask you to send us your problems on identification
of TV transmitters (together with photos or
sketches where applicable), giving time of reception
and channel and we will do our best to answer
them.
For those already receiving DX TV I have a few
items of news:(1) Finland has recently opened its first Band I
transmitter (Helsinki, Channel E2) and I, together
with other DX TV experimenters, both here and on
the Continent, have been getting good signals from
it, so watch out for a new " test card " with the
letters " T.E.S. " at the bottom, it could be a new
country for you. Finland previously operated in
Band III only.
(2) Yugoslavia will shortly be opening two new
transmitters in Band I channels E2 and E4 at Belgrade. Up until now Yugoslavia used Band III
only.
(3) The same applies to a new station due to
open this year in Sofia, Bulgaria, in Band I channel
OIRT 1. I will give you further information -including test card details as soon as it becomes
available.
Just a few notes re DX conditions this year:
April, May and the beginning of June appears to
have been at least as good and probably better for
Sporadic "E " reception than the corresponding
periods of 1961 /62. There was a falling off of
conditions mid -June to mid -July, but a further
recovery was noted at mid -July.
Tropospheric reception has, however, certainty
been much more difficult this " summer " and
obviously this is linked with the unsettled weather
prevailing. I hope we may look forward to better
conditions in the autumn and early winter.
The DX season for this year is now well under
way and I suggest that would -be DX'ers take
advantage of the relative lull late in the year to get
organised for the 1964 season. To this end I propose next month to start a beginners section which
will deal with various aspects of DX reception, both
by Sporadic E and Tropospheric propagation, and
to indicate briefly how to get started, what the
problems are and how to resolve them.
To those already initiated into the mysteries of
DX TV, let me have your problems and questions
and I will do my best to answer them. May I
conclude this first introductory article by saying by
way of encouragement to one and all that my own
modest efforts have resulted in the identification of
over 80 different stations in 21 countries received
here. And that is not the best score in Europe.
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reduced, shortening the windings.
This cannot be carried too far
however.
If, as is quite allowable, an old
mains transformer is stripped down
to provide laminations, the turns /volt
can be ascertained from the windings
removed.
The primary, if of sufficiently heavy
gauge, can be left in place and the
new windings added on top. A transformer of generous proportions should
be selected to give a little elbow -room
in winding.

TIDE HENLOW
wide -band
OSCILLOSCOPE
4114.11111401iivlbellvV.4111061114,1111044,41011111
instrument specially
developed for television application

A high quality

Auxiliary Heater Transformer
The auxiliary heater transformer T2

deigned and described by

D. R.

BOWMAN

Part Four

should be readily available from
normal suppliers. Two suitable types
made by Elstone (MT /LT2) and
Osmabet respectively have current
ratings of 3A, and will consequently
provide a good margin of safety. The
physical dimensions of T2 are also of
some importance, since the space available for this
component is not excessive.
T2 should be wired up to supply the heaters of
the Y- amplifier valves V8 -V12, and also connected to the switch S2 so that it supplies either V7
or the calibration circuit depending upon the setting of the switch.

iteieViV
CONTINUED FROM PAGE 496 OF THE AUGUST ISSUE

Mains Transformer Construction
IF a mains transfórmer T1 of the type specified
in the components list (July issue) is hard to
obtain, a suitable component may be wound by
hand. The core area should be between 25 sq. in.
and 3 sq. in.; the window size for 14m. E and I
laminations would be 2lin. by }in. This would
wind at 45 turns /volt, giving a primary winding of
1,080 turns of No. 26 gauge enamelled wire, tapped
at 990 and 900 for mains adjustment. Allowing kin.
for the cheeks of the bobbin this would amount to
ten layers, insulated by thin waxed paper, and the
length of this winding would then be 0.2in.
The 300V secondary would require 1,350 turns
of No. 34 gauge wire, winding at 100 turns /inch.
This gives seven layers which with insulation as
for the primary would be kin. high, leaving lin.
in the window space for the remaining high voltage
and heater windings.
The 900V winding could consist of 4,050 turns
of No. 40 gauge wire, in 11 layers amounting to
din. at most with insulation, but this winding must
be very well insulated from the other windings by

Empire tape.
The secondary heater windings could be wound
side by side in the remaining space. The first, of
30 turns No. 20 gauge wire (6.3V
for the valve heaters) would
occupy 1.2in., while the winding
for the cathode ray tube heater
would be 30 turns, tapped at 20
turns for 4V, of No. 22 gauge
wire, this would fit nicely into the
rest of the winding -about lin.
-with plenty of room for insulation.
The above specification is a
167;
Side
little tight for hand winding, but
by choosing a larger size of laminations the window space prob.
lem will be eased. The same
number of turns /volt can be
15 5
used for the larger transformer,
but if a larger number of laminations is selected to give a rectangular rather than a square
centre leg, the volts /turns may be
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Fig. 13 (above) -Lower

chassis drilling dimenlions.

Fig. 12 (below) -Cover for the oscilloscope.
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The mains transformer T1
provides heater current for
valves V1 to V6 and V14. (This
is an amendment to the information previously given on
page 447 July issue.)
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collectively make up the oscilloscope assembly.

5"

VR1Od...;

Chassis Assembly Details

The upper deck will be
mounted about 6in. above the
lower chassis. If the front panel
of the instrument and the support carrying the socket of the
cathode ray tube are fixed to
the lower chassis, they form a
good means of mounting the
upper chassis in place. The
structure will not be very stable,
and will need some kind of
bracing; but when the cover is
fitted and screwed into position
a very strong and rigid assembly
will result. However, before the
cover is put in place it will be
necessary to carry out some or
all of the setting -up procedure,
and the aim should be to provide enough bracing for reasonable stability without involving
screws or bolts which project
outside the limits of the bottom
chassis.
Countersunk screws
provide a good solution to this
problem.
Individual constructors may
have their own ideas concerning
the physical arrangement and
fabrication of the metal work.
Providing the various points
already stressed with regard to
critical components and wiring
are observed, there is of course
no reason why the main structure should be built in a somewhat different form to that
emoloyed in the original design.
However, for those who wish
to follow the mechanical design
of the prototype, dimensioned
drawings are included of the
several pieces of metal that

559,

Holes Ä and.B drilled to suit terminals,'A' must be insulated,
'B connected to panel. Other holes are 3/8 dia.
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bending radius using 1/6 thick aluminium ,Overall size of panel
when bent must be 15"x 7"
Fig. 14 (above)
Lower panel drilling.

Allow
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-

(right)
Wiring details for
SI.
Fig. 15

Drilling and Bending Details
In Fig. 14 are details of the drilling and bending

for the front panel. It should be noted that if the
recommended ,'sin. aluminium is used a bending
radius of ,'-,;in. must be allowed for at each dotted
line. For example, the finished width of the front
panel is 7in., but it will be seen that in Fig. 14 a
dimension of Gin. is indicated between the dotted
lines. The missing ¡in. will be contributed from
the two side flanges (,'sin. from each) when these
are bent.
The bottom chassis is made from a sheet of
aluminium according to the details given in Fig. 13.
Drilling details for the components are not included,
but this should not provide any difficulty, since the
actual components may be used as templates. A

To V4

cathode

(pins 3,6)
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To V3

grid

(pint)

recommended layout of the major
items on this bottom chassis will
appear in a following article.
It should be mentioned at this
stage that in the final paragraphs
of Part I (June 1963) reference
was made to " zinc-metal box"
and " zinc-metal screen". The
material in both cases should, of
course, be mu- metal.
r
Dimensional details of the
upper chassis will be includediin
the component layout diagram
for this portion of the instrument r
which will appear in the atext
article.
The cover for the oscilloscope
is prepared from a single sheet of
aluminium, cut and bent according to the dimensions given in
Fig. 12. Since minor discrepancies may arise between the specified dimensions and the actual
model produced, this cover should
not be prepared until the main
assembly has been completed.
Then, the measurements given
in Fig. 12 can be modified
should this prove necessary in
order to give a good fit.

Front Panel Wiring
The arrangement of the operat-

To R57

To CRT pin 6
(focus anode)

Brilliance

VR10

Focus

To CRT cathode

To C44,R51

(pin 2)
To R58 on
CRT base

I

/

\VR2
\):-.. speed

Fixing bolt via

To V8 pins 2.5
and R33

braid to
upper chassis

To V9 pin 2

To

and R39

R9

TOHT+
300V
52

Calibrate
For wiring of
51,52 see
separate details

Calibration
socket

X- output

grid
of V8

To

To CRT

0 R11

pin

12

(Y2)

and C38

To
R17,

VR5

ing controls, sockets, etc., is
shown in Fig. 16. The various

components should be fitted on
the panel and as much of the
wiring as is feasible at this stage
carried out. It will be necessary
to leave most of the flying lead
until the final assembly work is
reached, as it will then be possible
to estimate closely the length
required in each case.
Details of the wiring for the
X range switch Si are given in
Fig. 15 while switch S2 is treated
in similar detail in Fig. 17.
The wiring of the c.r.t. base
and associated components
appears in Fig. 18. This wiring
should next be completed as far
as possible, and then the base and
the front panel can be put on one
side pending the final assembly of
the oscilloscope.
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To C14

X
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To v1 pin 6
and R4

To CRT

To HT+
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MC
VR1
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VR11

To TI
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To AC. mains

Sync
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switch

Sync

Earth
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Panel
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To TI
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The Gratieule
In order to obtain good visibility with the

To

chassis

via

To C35

F1

16-Layout

of controls, sockets and wiring.

as required. For example, the slope of a wave at

any given point can be measured easily in this way.

VC12.97 tube it is advisable to make the tube project a little-about ;in. -from the front panel; this

Aluminium Supports

cut just 6.25in. diameter, and then the tube can
be inserted into and withdrawn from its base from
the front.
A graticule is a very great convenience in any
serious work, especially if it can be removed at will
and if it can be rotated to line up the dividing lines

In the prototype four strips of aluminium are
fixed to the inside edge of the hole in the front
panel and bent at right angles so as to project at
right angles to the panel. These act as supports
and guide for the graticule, which is made in the
following way.
A tin in good condition is selected from the
domestic waste; its diameter should be quite close

is because of the curvature of the tube face. A
flat-faced tube would be best mounted so that it
projected little if at all. The hole for the VCR97
is
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tq 6.25 in.. This is cut short if
necessary so that the bottom and
about lin. of the side is retained.
A hole about 5.5in. diameter
is cut in the bottom, and
any sharp or jagged edges
removed carefully. Light tapping
with a small hammer may be useful, against a hard backing, to
achieve a smooth and professional
looking finish.

To hot

TELEVISION
To C22
and R25

end of
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To V7
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L3

scribing the Graticule

To V7

cathode

(pin 3)

A circle of Perspex is now cut
so as to fit snugly inside the tin,
and is ruled carefully with a

To

To T2

taps of

Fig. 17

6.3V

C29

R30'

sec

(above)- Wiring details of

Fig. 18 (below) -Tube base

To 'Internal'

scriber point with lines lcm
apart in two directions at right
angles. A grid of lines lcm apart
is thus produced. These lines
may now be inked with black
ink, very carefully lest thick
lines result. The Perspex disc
is now bolted into position
in the
tin, and
the four
aluminium strips projecting from
the front panel may be bent
slightly so that the graticule is
held firmly in position. If necessary the aluminium strips may be
cut down a little so that the graticule lies as near as possible to
the tube face without touching it.
It may be that a suitable polish
tin will be available, and if it has
a rounded rather than a wired
edge the appearance will be
improved.

Calibration
socket

heater

52.

wiring details.

position on 53
C35

Tc VRIO

slider

To L8 on
anode delay line

Well insulated
resistor (2.3O)
if used

I

To anodes

of V5

6.3V AC

or

To VR11

slider

To VR8

4V AC.

slider
To

VR9

and R55
To VR7

CONTINUED NEXT
MONTH
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slider

R,57

To

chassis

TOWARDS 625 LINES

-

continued from page 540

-

line scanning coil coupling capacitor fails to improve the 625 -line performance (try also altering
the value of any capacitor connected in parallel
with the line scanning coils or in parallel with the
width and /or line linearity inductor), then one
may consider using a really up -to -date circuit.
Such a circuit is shown in Fig. 13. Here the
Mullard PL500 line output valve, the PY800
booster diode and the EY86 e.h.t. rectifier valve
are employed. The amplifier is driven direct from
the line multivibrator (see Fig. 11) and it also
features stabilisation.
A proportion of the line flyback pulse is rectified
by the non-linear resistance Type VV117, and the
d.c. voltage developed across C3 is fed back to the
control grid of the line output valve V15 rather
like an a.g.c. potential. If the stage is heavily loaded
due, for example, to excessive beam current on
a peak white picture, the rectified pulse voltage
fed back is less than when the stage is only lightly
loaded. The reduction in voltage at the control
grid effectively " turns up" the stage power and

To

C23

TTo VR9 slider

To VR9

and EHT-

thus counteracts the extra heavy loading. The
converse happens as the load is decreased and the
picture becomes less bright. In this way good
e.h.t regulation is maintained, as also is the scanning power in the event of fall in h.t. line voltage.
A transformer suitable for this application and
numbered as shown is available, together with
matching scanning coils. The preset resistor R1
is for setting the optimum point for the stabilisation. This preset also affects the width to some
extent.
Care must he taken when completely rebuilding
the line output stage, for modern transformers and
valves in a circuit such as that of Fig. 13 produce
scanning power suitable for 110° wide -angle
picture tubes and an e.h.t. up to 18kV, both of
which may be too much for the older style tube
used in the experimental chassis. If possible, a
reasonable line scan should be obtained by making
adjustments to the third harmonic tuning and to
the scan coupling circuits, as already described.
The new circuit as shown in Fig. 13 could possibly
be accommodated advantageously in a more recent
model undergoing conversion to 625 -line operation.

CONTINUED NEXT MONTH
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SO far we have studied the basic principles of
colours and we have seen how they can be
added together and subtracted from each other
to produce the many hues. We have also seen how
the three primary colours of a televised picture
are separated by the camera so as to produce three
signals corresponding tó the red, green and blue
colour information. We ended last month's article
by seeing that a picture in full colour can be
obtained by feeding each of the colour signals in
isolation to red, green and blue picture tubes so
that the colour separations are caused to add on a
common viewing screen.
This type of system, which uses three separate
transmission circuits, is called the " simultaneous
colour television system ", and since it requires
almost three times as much radio space as a monochrome television system it is employed mainly in
closed circuit television networks.

information is followed by the green information,
while the green information is followed by the blue
information (though this order of colours may not
always apply).
It should be understood at this juncture that
contemporary colour television systems do not
transmit all the colour information of one complete
picture or field (e.g. frame) in one go. The colour
information is broken down either into one line
(the line sequential system) or even into one
picture element (the dot sequential system). The
speed of switching from one colour to another is
so great that due to the " persistence of vision "
the eye "integrates" the sequential sections (lines
or dots) into a complete picture in full colour.

Scanning Disc System
One of the first colour vision systems adopting
the sequential technique made use of a so- called
" colour disc " (see Fig.. 15). The camera was set
to " view " the scene through the rotating disc
while the viewer was positioned to look at the
screen of the picture tube through a rotating disc
of a similar kind. Both the camera and the picture
tube were of the type designed for ordinary monochrome (black and white) television.
The discs carried three sets of colour filters, one
for each primary colour, and that at the receiver
was kept in perfect synchronism with its counterpart at the camera by a special synchronising
signal.
With the system developed by the Columbia
Broadcasting System of America successive frames
were scanned in the colour sequence, red, blue,
green, red, blue, green and so on. Normal interlacing was used and a complete picture in colour
was created every one -twentieth of a second, using
Disc synchronism was
six fields or frames.
achieved by comparing the output voltage of a
small generator driven from the spindle of the
motor turning the receiver colour disc with a
120c /s signal derived from a. timebase operated
discriminator circuit. If the speed of the motor
turning the receiver disc tended to alter, then a
correction voltage was produced by the discriminator, which varied a magnetic brake and
thus brought the motor speed back into synchronism. At the correct speed there was zero
correction voltage.
To avoid flicker a higher than normal frame
timebase speed is required with this system (120c /s
was used in the CBS system) and if -each frame is
to have the same number of lines as a parallel
monochrome system, then the video bandwidth
.

Sequential Systems
The type of colour system in use in America
and elsewhere and that under experiment in Great
Britain is called the " sequential colour television
system ". This employs only one transmission
circuit and instead of the information on the three
colours being transmitted simultaneously it is
transmitted sequentially. That is to say, the red

Screen

of
picture
tube

15- Colour disc used with the early CBS colour
television system. The system employed a normal
scdnning arrangement coupled to the colour filter
viewing disc which was rotated in synchronism with
a corresponding disc at the camera.
Fig.
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requires to be several times above that for monochrome. The system is thus wasteful of bandwidth
and in this respect has little to offer over the
simultaneous system.
By reducing the line
frequency from 262.5c/s to 187.5c /s per frame the
CBS arranged for their early system to occupy no
more radio space than the standard 525 -line
system but, of course, this resulted in a reduction
in the overall definition of the picture.
The mechanical problems associated with the
colour disc colour system make it almost a domestic
impossibility. It is difficult to visualise a colour
disc of'about 42in. in diameter spinning in front of
a 19ín. picture tube!
Even a 9in. tube called for
a 22ín. diameter disc.
Although the scanning disc colour system
which was worked on by Baird as early as 1928
-has gone through various stages of development
it.still remains mostly mechanical and will not be
used for future colour systems. One other problem
with it is " colour fringing " due to the fact that
one complete field is scanned in one colour and
the following field in another colour and so onrequiring six fields (three pairs of colours) to give
one complete colour picture, this, then, is really a
" field sequential system ".

-

Dot Sequential System
An optical system using the dot sequential
technique has been shown by the author (see " A
New Idea for Colour TV ", Service Engineer
supplement of RADIO AND ELECTRICAL RETAILING,
December, 1962). This employs a special viewing
Magnified section of screen
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I6 -An optical dot sequential colour system.
Special screens composed of a large number of groups
of tricolour filters are arranged to register correctly
at the picture tube in relation to a smaller scale
screen at the camera tube.
Fig.

screen in front of the receiver and a similar,
reduced scale screen at the camera.
Each screen is composed of a large number of
closely- spaced groups of red, green and blue filters
(Fig. 16). The scene viewed by the camera is thus
" colour coded ". For example, red picture elements pass through the red filters, green ones pass
through the green filters and blue ones pass through
the blue filters. With combination colour, of
course, light passes through the red, green and

563

Fig. 17 -The colours in the full -line circles occur in
field one on odd lines and in field two on even lines,
while the colours in the broken -line circles occur in
field three on odd lines and in field four on even lines.
This double scanning artifice causes the interlacing
not only of adjacent fields but also of adjacent
colour dots or elements. Dot interlacing increases the

picture definition for

a given

bandwidth.

blue filters in accordance with the colour make up,
as does white light.
The video signals derived from the ordinary
monochrome camera are thus " modulated " with
pulses corresponding to the colours in the picture.
Viewed on a monochrome set, therefore, a signal
so encoded appears to be composed of a fine mesh
of extremely small, monochrome squares which are
invisible at normal viewing distance. However,
when this same picture is viewed through the filter
it resolves in full colour.
The foregoing explains the basic principles only.
There are several snags and problems in terms of
colour indexing at the extremes of the scan, of
" locking " the colour index, of bandwidth, definition and so on; the system is still in the experimental stages on a closed- circuit network. Nevertheless, it serves as an adequate introduction to the
basic dot sequential technique.
Contemporary colour systems are also based on
the dot sequential systept, incorporating dot interlacing, but the function is essentially electronic as
distinct from the previously described optical
arrangement.
At the transmitting station the colour camera
tubes are switched from one to the other over each
picture element so that we get, say, a signal from a
dot of green picture element, followed by a signal
from a dot of red picture element, followed by a
signal from a dot of blue picture element and so on.
Lines one, three, five etc. of an " odd " field are
scanned in the normal monochrome manner with
the signals changing in terms of colour along the
lines, as described. This scan is then followed by
an interlaced scan (as in monochrome systems)
made up of lines two, four, six and etc. of an even
field.
These account for a normal interlaced picture
over two fields (one and two), but to get the colour
dots themselves to interlace, the dots are displaced
horizontally one picture element on the next two
fields (three and four). The idea is illustrated in
Fig 17, where the colours in full -line circles are in
field one on odd lines and in field two on even
lines, while the colours in the broken-line circles
are in field three on odd lines and in field four on
even lines.
Line Sequential Systems
For the sake of completeness we will just look in
at the line sequential system of colour television.
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Here the colour is changed or
¡Involved in the sequential scanning processes
switched over the common circuit
from the camera not at field freRed
Red
quency, as in the colour disc
Blue Encoder
Colour
system, nor at element frequency
Common circuit
camera Green
(3 to 4Mc /s), as in the dot
Green
sequential system just described,
Colour
but at line frequency. There are
(a)
tube
various methods and sequences of
colour scanning at line frequency,
but none of these permit a satisRed
factory system; not only is line
registration difficult but interlace
flicker is also bad. For these and
other rather technical reasons, the
line sequential system is no longer
Three isolated circuits
Colour
considered a feasible proposition for
tube
(b)
colour television.
Fig.
f 8- Colour -wise the sequential system at (a) is similar to the simulField sequential is out for
taneous system at (b). See text.
mechanical reasons, as discussed
earlier; line sequential is out for
slightly different technical reasons,
guns of a tricolour picture tube, such as the
so it means that only the dot sequential system is
shadow-mask tube.
is
left, and, as already intimated, it is this which
At the station end there is an " encoder " which,
used in the current systems using a radio transin effect, switches the colour information into a
mitter.
common circuit at the sequential frequency, while
Before we go on, let us get a few things clear in
at the set end there is a " decoder' which sepis
required
arrangement
A
sequential
our minds.
arates the colour information fed sequentially over
only when a colour system is to be transmitted over
the common circuit and restores the basic colour
the air. All the factors that we have discussed with
signals for application to the colour display device
regard to sequential scanning, therefore, have -see Fig. 18(a).
nothing at all to do with the formation of the
With the simultaneous system exactly the same
colour picture! They simply create a method things happen colour -wise, but with three isolated
whereby the monochrome plus the colour in- circuits and no encoder or decoder -Fig. 18(b).
formation may be injected into a common circuit
Next month we will look at the shadow-mask
or radio network.
colour picture tube and this will be followed by
At the receiver we have still got to restore the
details of the transmitting and receiving techniques.
signals corresponding to the original colours, such
system.
as the output video from the colour camera
These signals are required to apply either to three
separate colour picture tubes (e.g. monochrome Part 4 will deal with the heart of the modern
colour receiver -the shadow-mask tube.
tubes with colour filters in front) or to the three

rew

SERVICING TV RECEIVERS
-continued from page 543

-

knobs and remove knobs. Remove panel or
escutcheon. Remove the two 2B.A. screws at rear
of base -board and push cabinet shell forward and
then back.
Then remove front control knobs as follows.
Rotate the knob until a slit is observed in the shaft
behind the indicator disc. Insert a narrow screwdriver blade through the slot and behind the spring
clip. Pull the knob off easing the clip with the
screwdriver so that it doesn't bite on the shaft.
With the knobs removed the cabinet can then be
eased forward until it is clear of the receiver.
Adjustments

The mains adjustment provides two voltage
ranges: 200 -220V and 230 -250V. If the receiver
is to be used on 220V or 250V, which are the upper
limits of the two settings, an additional ballast
resistor is provided on the chassis near the mains
input, R130, and this is brought into the circuit by

removing the shorting link across it, or simply cutting the wire.
Picture Squaring
Slacken off the brass locking screw on the
deflector coil clamp assembly and rotate the complete assembly as required, keeping the assembly as
far forward as possible to avoid corner shadowing.

Tighten locking screw after adjustment.
Picture Shift

The picture may be moved by rotating the shift
clamp around the tube neck. The small knob on
the clamp varies the extent of the movement.
This device must be kept well up to the scanning
assembly as it tends to affect the optimum setting
of the ion trap magnet on the rear of the tube neck
which is always set for maximum brilliance.
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Kingston Rd., South Wimbledon, London, S.W.19

"Compare our prices with any others"
For more Transistors and Components see our adeertfsernera in "Praelfml Wireless"
For the FINEST SERVICE in the COUNTRY.
We are open from
10 a.m. until 7 p.m. -1 p.m. Wednesday. For any Information or problems you
have. Call or Phone we are always please to help.
..

LINE OUTPUT TRANSFORMERS AND SCAN COIL
SPECIALISTS

ALBA. All models
T301.
gavailable.

T724 FT304, /8. T655. /T909 67 / -.

BUSH. TV36, TVG36, TV43.
87/ -. TV63, TV86, 92/ -. All
modele available.
COSSOR.

MURPHY.

214, 216, 290, 250,

78/6. 270, 280, 310. 320, 410 to
540. 82/ -.
All modele available.

PETO SCOTT.
available.

All

modele

900, 931, 933, 934. 935,

All models available.
DECCA. DM9 /C DM14, DM17.
72/6. DM45, 85/-. All models
available.
938. 939, 50 /8.

EMERSON. All models, 52/6.
EKCO. T221, T2B3, T231, T284'
TC287. 52/8. All models avail-

able.

FERGUSON. 992, 994 996,
84/8. 204, 208, 84/8. 306, 39lá, 62/-.

FERRANTI.

T4.

T3,

17T3.

45/ -. 1001 1002. 67/6. All
models available.
17153,

PHILCO. All modele available.
PAM. All modele available.

PILOT. All models available.

PTE. CTM4, V4, VT4,

Through this ICS
3 -way Training Method:

V7, VT7,

52/6. CW17, CTM17, 67/6.
SOBELL. 7.817, T347,
TP8173, 87/9.

82/8.

MASTER THE THEORETICAL SIDE
ICS training helps you to learn the theory of radio
engineering quickly and easily. All courses -from
basic principles to advanced applications -are set

ULTRA. All modela available.
VIDOR. All models available.

THIS LIST L ONLY AN EXAMPLE. If you do not see what you require, please
send B.A.E. for quotation. We stock all types of Scan Coils, Frame and Line
Blocking Oso. Transformers. U it's Television-We stock It. Trade Inquiries
welcomed at Special Estes.
SURPLUS OR EX. EQUIPMENT VALVES GUARANTEED 8 MONTHS.
NEW LOW PRICES
CY31
7/- OS82
6/8 PL81
6/e U32
4/8 61,18
6/6
EB91
0234
8/. PL82
U191
7/5 6P25
5/6
EBFSO
6/8 KT330
P1.83
6/8 0301
8/6
10/- SP28
ECC82
KT86
8/. PL84
17801
10E1
17/8
3/8
ECL80
4e4- KT61
PY31
7/- UAF42
7/56 1OP13
ECL82
6/8 KT83
6 PY32
U BC41
10P1H
6/6
I/O
EF80
P0084
S/8
PY80
4%8/e 2011
5/6
EF86
P0F80
6/- PY81
4/- COCOS
UCF80
8/6 20F2
8/8
EF91
S/- PCF86
7/- PY82
4/- UF42
201,1
9/9
ELM
6/8 PCL82
6- PY83
8F 1
9/8 20P1
ELM
PC1.83
PZ39
7/6
7%É
B669'1'112
2
EY61
20P3
6/8 PCI,84
8//. 024
EYBO
PL33
6/6 20P4
12/8
78 025
76 OF18
EZ80
4% PUS
7Ì8 U26
8Ì8 eF15
8/e 20P5
E'L81
6/- PL88
18/- U31
7/- 614
7/8 8oP4
IA

ALL VALVES BELOW ARE BRAND NEW BOLD SUBJECT TO FULL

out for you in

easy -to- understand terms.

MASTER THE PRACTICAL SIDE
The successful radio engineer is man equally sound
in theory and practice. That is why ICS show you how
to develop your practical abilities alongside your
theoretical studies. All training manuals are packed

with euy- to-follow illustrations.

MASTER THE MATHEMATICAL SIDE
No radio engineer is complete without a knowledge

3

of maths. To some, this aspect is a real headache.
But ICS training makes mathematics easier putting
it in the simplest possible terms.

TI/ERE/SAN

COURSE TOR

OUARANTEE- CUREENT 'MUMMY

CY31
DFwI
IMPS

DAF9I
DAF9e
1/1177

DK9l

DK92
DK96
DL92
01.94

14/8 RCH41
6/8 BOLOS

8/- EOLB2

6/6

8/-

F.F'39

7/.
7/8/7/-

EF9S
EF80
EF89

POL82
PCL83
PCL84
PC1.85
P1.30
PL38
PL81
P1.82
PL88
P1.84
PY31

61- EF80

RF9l

BCC81
ECC82
ECCB{

7%é

EAB080
EAF42
EB91
EBC83
EBC41

EEF80
EBP89

F.Z81

EC085

ECM/
ECF92
ECH42

91- PCF82

PCI'80

7/8 EF92
8/- EL32
7/8 EL33
9 - ELKS
8 /8 EH34
4/8 EM80
g/- EY51
8/- EY80
8/- EZ40
8/- E241
7/6 E7.80

»LOS

PCC:89

5/i PCFeo

131,36

0132

7/6 0234
9/- KT33C

8/- PCC84
9/- P0083

6/8
7/e

88
8/9

4/-

4/8
7/6
6/3
6/9
8/6
8/6
6/3
6/2

PY32
PY80
PY81
PY82
PY88

6/- U24
096
9/8 U26
12/8 031
8/- U87

U60
8/8 U191

8/9 11301
6/3 U801

19/8 703
85/- 704

10/6 1111041
8/8 UCF30
10/9 UL4l

10/8 lOF'1

16/8

8/- 10P14
17/8 12AU7
8/9 1_AT7
12AX7

15Ì8

9I81AF42

9/- 1'146
14/8 U138
18/- L'141.
18/6
6 3V4

7/8 51,40
8/- 6Y3

8/- 5Z40
18/. OATS
10/6 /WI
11/- 6E13
7/3 6E16
8/- 6L1

8/- 61.18
10/- 6X4
11/6 6X5

8/- lOPl3

8I8
7/8

8/j

63
6Ì6

7j- 12K70T
7/- 12o7aT
6/e
8/- 2001
8/5
9/6 2111
12/3
O/- 201.1
19/6
8/- 2OP1
12/6
8/6 201.3
19/6
11/8 20P4
10/- 2oP5
19/6
9/8 30FL1
10/4/8 30P4
19/8

For your career or your own business courses are available in:

Radio and Television Engineering, Industrial Television,
Radio and Television Servicing, VHF /FM Engineering,
Electronics, Computer Technology and Programming,

Electronic Technicians, Servomechanisms, Telemetry,
Instrumentation, Principles of Automation and Calculus for
Electronics.

And for your hobby, there are practical "learn as you build" radio
courses os well.
Member of the Association of British Correspondence Colleges.

r

POST THIS COUPON TODAY FOR

FREE

BROCHURE TO:

I.C.S., Dept. 166, INTERTEXT HOUSE,
PARKGATE RD., LONDON, S.W.II

516 3SP12

6V

11/.

7/18/8 6070

351á0T

6/8 33Z4
6/8 185BT
6/8 807
8/8

8/- 8BJ7
12/- 767

These are only maniples of our valves: rf you do not

8/- 7H7
8/- 101.2

see

51á

6/6

/é

NAME
ADDRESS

telat you require sand

stamped addressed envelope for special quotation.

TERMS: B.A.E. all Inquiries. C.W.O. or C.O.D. 3/ extra.
Postage
on Valves, 6d. each. O.R.T.e 12/6 lao. insurance. SATISFACTION ASSURED.

RETURN PORT SERVICE.

SUBJECT TO STOCK.

INTERNATIONAL CORRESPONDENCE SCHOOLS
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LAWSON

TELEVISION
SION TUBESENT
12

LAWSON TUBE WITH NEW SILVER
ACTIVATED SCREEN AND

MONTHS' FULL REPLACEMENT
GUARANTEE

1OO- -MICRO FINE. ALUMINISED

DESIGNED FOR

PERFORMANCE

75

The Modern Lawson television tubes are specially designed to give
all types of television set very much improved performance.
Their new silver activated screens are much brighter with better
contrast, exclusive "microfine" controlled thickness aluminising
gives 50% more light output (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
focus, 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

LICHT
OUTPUT

50

25

SIMILAR TUBE REBUILT
OR RECUNNED BUT NOT

and efficiency.

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.

FROM THE LARGEST STOCKS OF ALL TYPES
OF C.R.T.s IN BRITAIN WE CAN SUPPLY THE
EXACT TUBE YOU REQUIRE BY RETURN.

Full fitting instructions with every tube.

LAWSON TUBES LTD.
2

PEACHFIELD

CLOSE,

MALVERN,

Brand new, individually
checked and guaraCnteed

V

ALV E$

AC/HL 418
ACIP4 8/-

DL92
DL93
DL94
DL96

6l-

ARS

ARPS
SIARP4 816
ARP12 2/8
ARP21 7/ARP24 5/8
ARP34 41ARTPl 6/ATP4 2/3
ATP7 5/8
AU7
60/584
10/8984 47/6
BT45 15/BT9B 20/BT19 851-

5/.

21-

el7/-

EF70
EF71
EF72
EF73
EF74
EF80
EF65
EF86
EF89
EF91

Tel. 2100

41- PY80
HR8
15/- PM.
HVR2 9/- PY82
K3A
10/- PY33
KT32
81- PY800
41- KT33C 41- PZ1.35
519 PZI-75
7/6 KT44
6/- KT63
4/- QP21

t

151-

25/SIG

61-

KTOO

1219

QP25

10/-

£5. 5.0

£5.15.0
£7.10.0
if

7/6

CARR. and INS.
8/6/6 VP23
618 VP133 1016/- VR99

/-

VR1U5

101- VR350
9/- VT4C
12/- VL'39

8/-

5/8
5/..

20/8/6/- VX3256 4/5/.
b/- W21

7/8
41- KT67
15/- Q895/10 6l8 X66
615l8 KT7O 5/8 Q81202 8/- 263
4/.
6/- KTW81 5/8 QVO4/7 7/- Y65
KTW62
Y66
8/8
R3
8/8/9/.
7/80/e/- KT7.41 8/- R3/10 2/. 260017 20/8/16/819 KTZBS 6/- REL21 261- 2A3
8IEPOS
EA50
SI- LP2
10/- RX235 10/- 1A3
116
5/. M8100 9/- 13P2
S/6 1A5OT 5/5A76
7/- EF95
1050T
SP41
2/EFI83
M8142
71EABC80 6/S
9/12/SI- 1D86T 8/EF784 9/- M8190 5/. 85.61
EAC91 5/8
7/8
EAF42 SI- EL32
8/9 MH4
S/6 81.210 8/6 1570
8/4/- 8U2150A419 1F2
EB34
1/8 EL34 12/. MIA
8/- T41
8/8 1060T 8/EB91
el- EL35
5/- MLB
8/5/- 11,4
5BC33 6/. 51,41
81- MS/PEN el- TF22
7/EIA2
121- TP25
15/- 1LC6
BT35
26/- EBC41 7/9
8/- N78
9/. MITI 10/- TT11
3/- ILH4
4/ELM)
BT83 86/- EBC90 5/4/71- TT15
80/. 1N43
CC31
EBF80 7/8 EL84
8/3 OB3
211N70
TZ05-20
4/EL85
003
416/8
C30
9/81- EBF89 7/9
6/8
8/- TZ20 181- 154
CL33
6/- EL91 4/6 01)3
9l- EC70
6/4/- U12/14 8/- 1115
8/- ECOS 12/8 EL95
6/6 0Z4
CV71
5/6/- 184
10/- U17
CV77
8/- EC90 20/- EM80 7/8 P2
185
PCC84
1318
8/8
5/8
EC91
EM84
8/8
SI8/8
CV102 1/1T4
EN31 10J- P0085 718 U25
10/SICV103 4/- ECC81 4/8
5/E8U208 6/- PCC89 10/8 U26
11/- 2A3
CV284 12/8 ECCe9 4/8
818/- 2A5.
CV4014 71- ECC83
6/- EY51
8J- PCF80 7/- U27
7/EY86
6/- 2.56
CV4015 6/- E0084 7/71- PCF82 8/8 U52
2026
IIU801
20/.
EY91
PCL82
8/CV4025101- ECC85 8/312C26A
2lEZ40
ECC91 4/8/8 PCL83 9/- UABCSO 7/CV4046 4012/8
8/8 PCL84 71- UBC41 71- 2C34
C1(31
8/- ECF80 7/9 EZ41
Dl
ECF82 7/9 EZ80
6/- PC1.86 10/- UBF80 81- 2C43 42/8
116
50/041
3/8 ECHI 5/. EZ81
81- PEN25 4/8 UBF89 716 2046
2C51
PEN46
UCH42
7/6
121F/6057
8/5/D77
418
ECH42 9/8
6/ECHOS 7/F/6061 5/- PL36
9/- UCH81 9/- 2D21
DA30 1218
8/- UCL82 9/- 21321W 818
DAF70 7/- ECL80 6l6 F/6063 4/. PI.81
SiFW4I5006/8 PL82
8/8 UCL83 11/- 2X2
DAF96 7/- ECL82 8/.
7/- 3A4
4l8/8 UL41
01)41
4/. ECL83 10/- G1/2360 9/- 11.83
5/7/- 3137
6/- UL84
DET5
8/. ECL86 11/- 050/20 51- PL84
5/.
5/6 3B24
9/. PM24A 5/- UU9
DET20 2/- EF36
8/8 GM
81- 31328
151H63
7/- PT15 10/- UY41
UFO
41SI- EF39
50/81- 3E29
HK54 22/6 PT251I 7J6 UY85
DF92
SI8I- EF41
3Q4
V1924
18/91PX4
11L2K
141DF98
1/8
2/6
7/- 5F50
5/8/- PX25
9/- V2023 1816 384
DK92
EF54
S/S HL23
716/9/8 VMP4612/- 3V4
DK96
7/- HL23DD8/- PY32
7/- EF55
MAN? OT7zSRS IN STOCK include Cathode Ray Tubes and Special Values. All U.K
P. I/ over £1, 2/-; over £3 P. 4 P. tree. C.O.D. 916 extra. Overseas Postage
£1 P.

DLSI9
E80F
£1148
51232
51415
£2134

C.O.D. or C.W.O.

£4.10.0

Delivered Free in London Postal Districts

WORCESTERSHIRE

11L41

-

12"
14"
15 - 17"
21"

5A1730 SI5A1740 6/-

6F8°

5U10
51(40
5V4(1

6/-

8/al-

5Y30
5Y30T el5Y3WOTB
5Z4

9/8/8
7/-

OAB7
BAC7

41-

5246
6A05
6A07
6AH6
6A.15

8AJ7
6AK5

8/8/8/10/8/8
81-

5/-

OAKS

81-

6AM5
6AM8
6AQ5
OAQSW

218

6AK7
8/6AL6W 7/-

6A86
6A86W
OAT6

6A18
6AX4

6840
6B7

6B80
6BA6

68

61357

66W6
6C'4

6C50

6,

6CSGT

6C80
6CH6

606
6E5

4171-

9/4/9/6171-

eI9/5/-

9/6

5/6
5/S
121-

9/.

2/6

41-

8/3/S/5/-

8l81-

6F50
5/S
eF5OT 519
eF60
4/6F7

015

101- 7I5B
9J- 801
803
805

81- 1903
51- 1906

815/- 19H1
2/6 20A2 17/8
17/8
6J- 2014
6F3::
3/6 6Y60
9/606G
2/6 61301.2 10/- 21136
6111
6/- 6Z4
6/- 26L60T 7/9
6116M
1/6 7B7
8/7/8 2525
9/7C5
7/- 30
516.14
6J4WA 10/- 7C6
7I- 3oCi5 10/Sl6 7C7
6.15
5/. SOFS
818
6J50
31- 7H7
7/8 30FL1 9/8
6J6
Sl8 7Q7
7/- 30P19 ill6J6W
6/- 7V7
61- 90PL1 1018
6J70
51- 7Z4
4/2 SOPL1310/6
8K6OT 8I- 81.42
2/6 35L60T 8/6K70
2/- 9D2
1718
8/6 3oT
6K7UT 4/9 11E3
8/1718 95Z3
6K8G
6/- 12A6
21- 35Z40T 6/6K8OT 9/S 12AH7 5I- 37
4/6K8M
8/6 12A118 11/. 38
4/61(25 121- 12AT7 4/8 41MP
4/61.50
6/- 12AU6 91- 53A
7/6

8/. 6E32
SIB

(excepting I2ß)

5/- BVOM
4/8 6X4
5l-

OF1"

5E40Y 9/- 6Fl:s
5'l'4

Gladly refunded
you wish to return
your old tube

6X511T

41-

.

6L6
BLeO
6L6GA
6L7G
6L34

6LD20

6N76
6N7
6Q7G
6R7
68C7

9/. 12AU7 616/- l'2AX7 b/8
7/6

6/8/-

58

59
lOJ- 75
4/8 12AY7
76
12BH7
7/6
418 1208
SI- 77
5/9 12E1
17/- 78
518
2/. 80
61- 12116

9/8

6V61.1T

61-

5/-

orders below
extra at cost.

7
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2/. 128R7
12Y4
14L7
15D2

4/.

.r
P.C.
170 G

6/9 357A
6/- 368A
2/- 393A
7/61-

4411A

705A

829A
829B
83013

9/-

40/801-

60141-

958A

41-

1612
1618
1619
1625
16.26

9/- 5663
8/- 5670

'

el-

W-

151/-

618 5654

S-

81"

80/-

832
837
843
860A
954
955
458
957

8/- 40430
5/- 4063
5704

9/61141-

8/8

218

2/.
6/.
5/-

81
5/8/8/418

S/-

We
8/9/9/9/9/-

'7/6 5726

816

8/- 6064

7/.
el-

9/- 6058

2E6

8/-

815

518 1829
2051

2/8 91.
el- 12J5GT
6T 4/8 82
8/- 12K
6/8 12K814 7/6 84

65Q7
6007
6U4GT
6VO0

808
813

'6/-

85.42
5/- 1'2Q70T 4/9
7/- 89
6/8 128A7
4/- 90C1
61- 12907
21- 10VPT
SI- 12807
6/. 128H7 31- 7 pia
5/- 220PA
5/6 128J7
6/6 128K7 8/8 220TH
4/8 128K7GT' 2226TH
8/- 307A
OSL7OT 818
645.7,7
350B
4/6 128570T

68C70T
68F5GT
6007
68H7
66J7
68J7GT
68572
68K7

807BB

60/2218

818

7H

4/9/-

6/6

8/70/5/15/-

8/-

15/-

6065
6075
6120
6b10
7193
7475
8013A
9001
9002
9003
9004
9006

ADIO LTD.

OLDHAWK ROAD, W.12
Shepherd's Bush 4946

7/
'/-

4/.

S/1/9

el-

ear-

8l4/6
81-

2/8

2/6
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Your

Problems
Solved
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 equipment. We cannot supply alternative details for constructional
articles which appear in these pages. WE CANNOT UNDERThe
TAKE TO ANSWER QUERIES OVER THE TELEPHONE.
coupon from p. 571 must be attached to all Queries, and a
stamped and addressed envelope must be enclosed.

ULTRA V72

The picture and sound are normally good on

both channels. On occasions however, the picture
disappears leaving the raster with a ragged edge
on the right. Sometimes a very weak picture is
left, but which rolls very fast. The sound remains
unaffected. The picture may be restored by turning the channel selector switch on to another
channel and then back again. -R. Wiseman
(Wednesbury, Staffordshire).
When the vision fault occurs, try tapping the
neck of the tube with the handle of a screwdriver.
If this restores vision, suspect a heater /cathode
short in the tube.
INVICTA TI14
This set has recently developed a fault in the
line oscillator section. I can excite this into
oscillation by touching the grid of the pentode
section of V16. It will then continue to work until
the set is switched off again. I have substituted
three ECL80's and changed R87, R89, R90, R9I
and C62, all to no effect.
When V16 is working, all the voltages are
correct.
F. G. Denton (Lee -on- the -Solent,

-

Hampshire).
Suspect poor inculation in the frame blocking
oscillator transformer.
DEFIANT

41

The trouble is

a splitting of the picture, occurring
at a camera change, a programme change or, on
ITV, at a break for commercials. The picture
can be temporarily restored by adjusting the line
hold control.
Occasionally the picture breaks up completely
and then it is only possible to restore the picture
by switching the set off for a few minutes.
I suspected the valve 6/30L2, and being unable
to obtain one, used its equivalent (a B729) as a

substitute. However, this only gave a complete
break up of picture and which was impossible to
correct. -A. Gill (Doncaster).
The B729 is not quite the same as the original
valve. However, you may be able to balance the
line hold control with the B729 by setting the line
hold control to the centre of its range and then
altering the value of the resistor connected to the
line hold control until correct line lock is secured.
PHILIPS 492U/IS

With the height control at maximum, the picture
fails to fill the screen by lin. top and bottom. The
picture varies from being clear to blurred with the
focus control set at maximum.
The screen can nearly be filled by advancing
the brightness or contrast controls, but then the
blurred effect worsens.
Also, after this set has been on for about eight
minutes, the picture starts to roll, and will lock
for short periods of time only. -B. C. Perkins
(Birmingham).
Low h.t. line voltage should first be suspected,
and in this connection we would advise a check
of the h.t. rectifier valve. If this is normal, then
there could be two separate faults. One in the
frame timebase and the other a low emission e.h.t.
rectifier. The latter can be checked by valve substitution, and the former, apart from checks of the
frame valves, may require more detailed tests on
the associated components.
K.B. KV 35
Some three months ago the picture started to
" tear " on both BBC and ITA, but more severely
on BBC. By substituting valves. I have improved
it slightly and in fact, it seemed to be all right
for three or four weeks, but recently it has started
again. Changing valves and a check on resistor

and capacitor values has not revealed the fault.
It is now only " tearing " on ITV, and is the

www.americanradiohistory.com

worst in the top half of the picture. -D. J. Nun
(Dartford, Kent).
If the picture, apart from the tearing effect, is
of normal contrast, check the sync separator valve
and associated components. A leak in the capacitor
connected to the control grid of the sync valve
sometimes causes the symptom described.
PHILIPS

September, 1963
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III4U/I5

Since fitting a Cyldon P10L tuner to this set,

I can receive ITA programmes perfectly but the

BBC will not tune sound and vision together; it
is either good sound and no vision or vice versa.
I have tried adjusting the coil cores of both the
tuner and the set but without improving the situa tion.-D. G. Fitch (Tunbridge Wells, Kent).
This trouble indicates that the sound and vision
i.f. stages of the receiver are somewhat out of
alignment. They were probably adjusted at one
time for optimum BBC reception before the tuner
was installed. Before abandoning the exercise, it
would be as well to have the overall alignment
attended to.
PYE V4

This set's c.r.t. is showing signs of weakness
and I would like to install a new 17in. tube. I
would also like to fit a channel tuner. I would
be obliged if you could advise me as to what tube
and tuner would be suitable in each case.
S. J. Deago (Wallasey, Cheshire).
This receiver will accept a 17in. MW 43/69
without electrical modification.
The easiest tuner to fit is the Brayhead 16S, and
if you are in a weak signal area, we advise you
to wire it into the circuit rather than use the
plug -in method. This enables the former mixer
to be used as an extra I.F. stage.

-

MURPHY V214

Whilst replacing the volume control on this set,
I noticed the remains of some form of surge limiter

with a low value resistor wired in parallel, situated
above the smoothing choke. They are wired
between the switch and the voltage selector. I
later discovered that these two components were
not shown in the original wiring diagram.
I would be most grateful if you could tell me
what these components are and what form of surge
limiter could be fitted in this position.-W. J.
Hardy (Slough, Buckinghamshire).
The surge limiter you mention was an afterthought added in later production. By using a
Mullard VA1015 you can replace both the limiter
and its shunt resistor by the one component.
PHILIPS 1115U -15

I have a Brayhead l0S turret tuner which I
wish to fit to this receiver. At the moment there
is one plug fitted to the multi -lead. Could you
please give me any instructions for carrying out
Bowman (Wallsend -on- Tyne).
this operation ?
Connect a short PVC lead from a Brayhead
10BA1 adaptor plug (which is required for the
" plug -in " conversion) to an earth point as near
the mixer valveholder as possible. Remove the cap
from the adaptor plug. Cut the shorting link
between pins 6 and 7 from pin 6. Remove the

-J.

shorting link between pins 1 and 8. Remove the
EF80 r.f. valve and the EF80 mixer valve from
the set and plug the adapter into the mixer socket.
Finally, insert the r.f. plug (this should be a type
9BA for this receiver) into the r.f. valveholder.
PYE VTI7

The picture will suddenly wobble sideways and
distort. This affects both channels and happens
about every five minutes.
The tuning and horizontal hold controls have
no effect on the situation and the aerial which has
been checked with another receiver, is in working
order. The sync separator and line oscillator
valves and the discriminator diodes have been
replaced, as has the h.t. metal rectifier. -A. J.
Hardy (Norwich).
The PCF80 line oscillator valve should be
replaced. This is at the back of the set near the
mains plug.
ALBA

I have recently had a reconditioned tube fitted
to this set and now there is a double image on
the screen. Also this set, which has been free
from faults for some years, now takes about half B. Howe (South Shields).
an -hour to warm up.
Change the PCF80 line oscillator valve which is
just to the right of the tube as viewed from the
rear.

-J.

PYE CTM4

The picture suddenly split in two with the
right hand half of the picture occupying the left
hand part of the screen and vice versa. The
picture itself is not clear and sharp as it should
be, and there is streaking and stretched distorting
as well.

I have changed the sync separator, oscillator and
line output valves but with no result, and have
checked or substituted most of the capacitors
W. Coates
associated with the oscillator valve.
(Birmingham 16).
We suggest you check the 3.3kí1 screen grid feed
resistor to the PL81, and also its 25µF cathode bias
bypass capacitor.

-T.

K. -B. N.V.40

The line hold control is very critical on this
receiver. At its mid -way position an unsteady
picture can be held for a short time, after which
it jumps to a false line lock. The picture then
breaks up into a multiple of images across the
screen. This situation may clear itself up after a
short period of time or else re- setting of the line
hold control may correct the fault. But this fault
will always re- occur.
The line output, line multivibrator and sync
separator valves have been replaced. The line
hold and linearity controls have also been replaced.
I suspect the line multivibrator valve, as I have
found that these double -triodes can be very
critical.-A. Gullies (Campbeltown, Argyll).
We agree that the line multivibrator is a weak
point and a new valve (12AU7 or ECC82) should
be fitted. However we are more inclined to
suspect the 12ÁT7 a.f.c. cathode follower and
detector and associated components. Since you
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EMOELL

RECEIVERS
T. D. TOWERS, M.B.E., M.A., B.Sc.,
A.M.I.E.E., GRAD.BRIT.I.R.E.

A SURVEY OF BRITISH, AMERICAN,
JAPANESE, RUSSIAN ETC., CIRCUITS
The change from valve to transistor receivers is
rapidly gaining momentum with the falling cost of
transistors and the development of more effective
types. For this book, the author has combed the

world to obtain circuits from every country
working on transistor receivers. All circuits
have been redrawn in similar style and the book
contains nearly 190 circuit diagrams, which the
large format sets off to best advantage. This
book -first in its field to compare and contrast
designs from U.K., U.S.A., France, Germany,
Russia, Japan -is invaluable to designers and

Through this ICS
3 -way Training Method:

students.

55s. net by post 56s. 2d.

10 n

7in.

221 pages.

from leading booksellers

MASTER THE THEORETICAL SIDE
From euy -to-understand courses! Designed

to

teach you the theory of television engineering quickly
and easily.

BOOKS LTD., DORSET HOUSE,
STAMFORD STREET, LONDON, S.E.I.

ILIFFE

MASTER THE PRACTICAL SIDE
With the help of easy-so-follow illu
sins! Designed
to show you how to develop your practical abilities
in television engineering alongside your theoretical
studies.

VACUUM
ELECTRONIC
LIMITED

KEEPS YOU IN
THE PICTURE
WITH THE
FINEST REBUILT CATHODE RAY TUBES
12 MONTHS
GUARANTEE

3

MASTER THE MATHEMATICAL SIDE
Through a new easy way to learn maths.! Designed
to teach the subject chat's so often a headache, but
so essential to anyone in television engineering.

Tf/ERE/S'AN

COURSEfORYOU!

available in:
Radio and Television Engineering, Industrial Television,
Radio and Television Servicing, VHF/FM Engineering,
Electronics, Computer Technology and Programming,
For your career or your own business courses

Electronic Technicians, Servomechanisms, Telemetry,
Instrumentation, Principles of Automation and Calculus for
Electronics.

12 -14

£4.15.0

15 " -17"

£5.5.0

21.r

£715-0

.

CASH WITH ORDER OR
PRO FORMA, ADD 12 6 FOR
CARRIAGE ANO INSURANCE.

151ALLOWED
ON RECEIPT
OF

OLD

build" rod r
courses as well.
Member of the Association of British Correspondence Colleges.
And for your hobby, there are practical "learn os you

r

9

POST THIS COUPON TODAY FOR

FREE

BROCHURE TO:

I.C.S., Dept. IO, INTERTEXT HOUSE,
PARKGATE RD., LONDON, S.W.II

TUBE

DELIVERY FREE IN LONDON AREA
NAME

t

ADDRESS
WRITE PHONE OR CALL

VACUUM ELECTRONIC LTD.
35, SACKVILLE STREET
LONDON. W.1
(5 lines)
REGENT 6404

OCCUPATION

..._

AGE-

9.63

INTERNATIONAL CORRESPONDENCE SCHOOLS
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BENTLEY

THE NEW VALVE SPECIALISTS
EXPRESS SERVICE!!!

3/- 6L17
6/- 6L18

6/
12/6 19111
13/
7/8 20D1
0Z40T 4/3 OAKS 61- 6LD20 12/6 20F3 1E/3
el- 6028 11/6 20L1 12/6
1A5
61- 6AQ5
12/
4/8 2001
1A70T 8/9 OATS 4/8 6Q70
12/
0/- 6Q70T 7/9 2003
105
7/- 6AU6
6/- 201.4 13/
5/8 6670
106
6/9 61.86
5/. 68641 8/9 2005 14/6
1C16
6/- 6BA6
4/3 25Z40 7/
6/3 6%4
11160T 8/3 613E6
4/6 25Y50 8/
5/9 6X5
11,1
219 6BH6
1LD5 4/3 673.16
5/6 6f30L2 8/6 278U 23/
6/
7/6 30C1
7B7
6BQ7A
7/6
1LN5
4/6
10/- 30C'15 10/
8/6 7C5
1N5GT. 818 6BR7
7/6 301E5
6/
9/3 7C6
1R5
4/9 OBRO
5/9 30FL1 9/6
184
6/- 6BW6 9/- 7117
5/- 30FL1212/
185
3/9 6BW7 5/- 7V7
5/.
SOLI
5/
7Y4
11/1T4
2/9 609
SUS
12/6 913W8 13/5 30L15 10/
5/8 6C17
12/8
5/. LOCI
9/6 3004
IP
23/3 6C.118
18/- 30012 7/8
3A4
4/- 6CW4 24/- IOC)
10/- 30019 12/3
9/6 10F1
3A5
6/9 6F1
6/3 1OLDI110/9 30PL1 10/3B7
6/- 6F13
9/6 10013 6/6 300L13 918
4/- 61823
3188
11/8 10P14 12/- 30PL14 19/8
3Q4
5/9 61824
3Q50T 7/3 65.25 18/4 12AC6 13/5 35L6UT 7/6
6/.
4/9 6E26 12/3 12All6 15/2 35W4
384
4/9 12AE6 12/3 3523 10/4
3V4
618 6J70
5R40 9/- 6.776T 7/. 12AH7 61- 35Z4aT 4/9
8/- 6K70 1/9 12A148 9/- 35250T 6/8
5T4
7/5U40 4/3 61C76T 4/8 12AT6 9/9 5005
4/- ISAU6 6/0 50L60T 7/7/8 6K80
5V40
5Y30T 4/8 6Ke0T 7/9 12BA6 6/6 53KU 14/6
6/6
19/5 6525 1316 1211E6 5/- 72
57.3
12/9/8 12BH7 8/- 85A2
7/- 6L1
5240
6/8 1255 17/8 90A0 87/6
91- 6L60
8A7
7/- 6L70T 4/8 19AQ5 7/9 90AV 87/8
6A8

6/- 6AC7
0/- 6A07

OA2
0102

Terms of budueea:-Cash with order or C.O.D. only.
Postage 6d. per Item. Ordere over 53 post free.
C.O.D. 3/6 extra. Any parcel insured against
damage In transit for only 64. extra. All ordere
despatched on day of retxipt. CaBera welcome
Mon.-Prl. 8.30-6.30, Bate. 8.30-1 p.m.

18/37/6
42/15062 16/6
185BT84/11
866A 12/6
5763
7/6

E13F83

7475
AZ31
AZ41

ECA;40

WW1

9UCC3

EBF89

90CV

671270

t'Y3l

5/6 ECC83

s

Conditional Free Trial.

COMPLETELY REBUILT C.R. TUBES

ALL TYPES
...
now ,.,
17" now ...
..
21" now .,.

...
...
...

E3.33

6/-

7/6
10/-

17/8

4/9 PC1.ö4
71.

7/8
17/6
GZ34 11/8
0237 14/6
148309 28/2
HVR2
9/KT33C 4/-

lEl- KT3O

8EI4

KT63

4/-

7/6
8/6
8/9
7l6
5/6
9/9

KT41
KT44
KT61

11/6
5/9
7/6

KT66 13/6
KT88 28/6
8/719 KTZ63
B/8 MHLUg1E/8
27/. MKT4 17/6

1812 MU12/145/6

19/6 N37
20/5 N78
17/9 N108
8/9
22/8

;1.2118

8/
8/3
9/3
1blE

PC88
PC95
PC97

6/9 PC86

P(:C;84

71/- PCC85

23/3
26/2
2812

E5.

0.0) For
}Single
0.0J Tubes

E5.10.0
E8.

ALL C.W.O. -TRADE SUPPLIED

Special Bonus Scheme for Service
Engineers- Reducing to:
21"-147f6
14"/17"-9716;
12 " -87f6;
FREE Pass. transit & Ins. anywhere in British
Isles or N. Ireland (12 months' guarantee).

PCL88 12/6

PEN46 4/8
P1.33 18/11
PL'36
9/-

PUS

23/3

PLBI
7/6
5/6
01,82
P1.83
518
7/PL84
PL500 2313
P1.820 16/4
PM84
9/8

0X4

9/6

PY'31

7/6

9/10/-

0Y33

PY80
PY81
PY82
PY83
PY88

VA i9

3/3/9/8
OC16W 35/-

OA81

0A:10
OCd9
012.2:.

OC26

0028
0029
OC'35

0C36
0C41

231 -

25/12/6
27/8
18/21 /8

OC44

9/8

OC65

22/6

°C45

OC'86

OC70

0071

8/- VE105 5/8 0072
18/- 811150 6/- 0073
5/9
5/9 UABC80 6/8 W107 20/5 0074

0833

1.I404

U801

8/6
6/6
18/-

8/5/3 DAF42 8/- W729 19/5 0075
8/8
7/6 OCi6
6/3 UB41 12/- X66
12/26/2 OC77
9/- UBC41 6/9 X78
OC78
X79
40/9
URC81
7/6
9/OCe1
8%08801 10/- UBF80 7/. X81M 29/1
PZ30 17/6 UBF89 7/3 X109 29/1 OC82 185/- 04.733
R18
14/- UCC84 9/9 863
818
8/6 OC.84
R19
7/- UCCBS 6/6 266
7/8 0C170 9/8
8041
2/- UCF80 10/6 2749
0C171 10/6
8061
2/- UCH42 7/3
8U25 27/2 UCH81 7/3 Trouirron OCP71 17/6
MAT100 7/9
T4l
9/- 13CL82 8/6 ddiodrs
MATIO1 8/6
TH41 13/- UCL83 10/- nod
8/- MAT120 7/9
6/9 0A70
TP'2'2
6/8/- MAT121 8/6
5/6 0A73
TY86F 11/8 UF'42
All goods are new, first quality brands only, and
subject to makers' full guarantee. We do not handle
manufacturers' seconde or rejects, wh ch are often
described as "new and tested" but which have a
limited and unreliable life. Complete catalogue of
over 1000 valves actually in stock, with resistors,
condensers, transformers. microphones, speakers,
metal rectifiers, etc. 6d. poet free.

11/8
14/7

UV8/9
6/B
718

6/3 PCC88 11/9
8/- PCC89 7/9
11/8 PCY;18913/8
14/- PCF80 6/8/8 PCFH3 618
9/3 PCF84 14/7
b/9 PCF88 813
p
CL82
8/6 PPCL63
Sl9
4l9

complete basic course on television ... now Ina new
3rd edition including colour and 625 line television

-

A

A BEGINNER'S
GUIDE
TO TELEVISION
AN ELEMENTARY COURSE IN

17

LESSONS

The modern miracle of television is here explained in a series of
seventeen lessons. Written in non -technical language which the
veriest beginner can understand, the reader is taken by easy
stages through every aspect of TV transmission and reception.
A further lesson has been added on the conversion of 405 to 625
line pictures. It is a companion volume to the "Beginner's Guide
To Radio", a best seller which has already sold over 75,000 copies.

Contents

Scanning and Persistence of Vision.

The Cathode -Ray Tube Explained. The Timebase.
Interlacing- Frequency Bands -The Receiving and
Transmitting Systems. The Aerial. Tracing the
Signals through the Receiver. The Video Section.
The Tuning
The Television Camera Explained.
Signal. Test Card C, and Tracing Faults. Early
The
Television.
Systems of Scanning. Colour
N.T.S.C. System- Tricolour Tubes Explained. More
TelecineReceivers.
About Colour TV Tubes and
Video Tape and Electronic Recording. Stereoscopic
Television. From 405 to 625 Lines. Technical Terms.

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

5/3

'CLB:i 8/8
PC'L86 10/-

7/9/- CF80
U10
7/1212/14 718 1.085
9/U16
10/- UF86
8/3
U19
48/8 U'089
7/6
U22
8/9 UL41
U1A4
23/3
U24
15/91025
9/- UL46
U26
8/- UL84 813
U31
7/- UM4 15/2
1:33
26/2 UM3418/10
U135
26/2 UM80 9/6
11/9
1'37
23/3 U116
U45
1518 UY1N 10/9
U76
4/9 U821 16/2
13191
5/6
11/- UY41
5/8
9/6 U183
U251
14/8
U282
14/0 VP4
U301
12/- VP13C 7/.

22/8
30/- PY'800

We require tor prompt Cash settlement all types of
valves, loose or boxed, but MUST be new. Otters
made by return.

STOP FIDDLING WITH KNOBS . . ABSOLUTELY UNNECESSARY . . . Our Automatic
Regulator ensures constant voltage on TV, even with
Mains of 180265 v, YES, we know it' s wonderful,
"Have a heart for your Valves and Tube."

to

EK32

11/6 ECC84

STILL WELL IN
FRONT

12"
14"

EF'804 2018

8/- EL34
4/- E1.37
4/6 EL38

"SABRINA"

S.A.E. details.

11/8 E7,81
EF98 11/0 0Z30
EF183 9/- 0Z32
E0184 8/9 0'Z33

el- EF'97

4/9 EL41
6l8 E1,42
8/9 ECC85 7/- 5181
DAF96 6/3 ECC88 11/- E163
DD41 12/3 ECF80 6/9 EL84
0F66 15/- E42F82 7/6 EL85
DE96
618 ECF86 19/5 ELM
0F97
7/8 EC1421 11/. EL96
D1110127/11 EC1135 8/6 EL360
DK92
6/9 ECH42 7/9 ELO'20
DK96
8/9 EC1181 8/6 EL822
DL66 17/6 ECH83 8/- ELL80
DL68 161- EC1184 14/7 EM4
DL72 15/- ECL80 8/3 EM34
719 EM7l
DL96
0/3 EC
DM70
5/- ECLH3 10/- EM80
DM71
9/9 ECL86 91- EM81
7/.
EF36
3/3 EM84
DY86
E800 30/- 51F37A 8/- EM85
3/9 11M87
E83F 30/- EF39
E780F 84/6 E040 101- EN31
7/- EY51
EAbO
1/6 EE41
EF42
8/3 EY81
EABC80 6/5/- F,Y83
EAF42 7/8 EF73
4/3 EY84
EB34
11- F:F80
9/9 EYES
4/9 E083
EB41
5/- EYES
E891
2/3 EF85
EF86
8/6 E7,40
EBC41 7/.
4/9 EZ41
EBC81 7/- 6089
3/- EZ80
EBF80 71- EF91
1336

CL33

81- each.

9090

7/12/6
EC81 27/6
EC92
8/3
ECA'3428/11
ECC35 5/9

8/7/- ECC81
6/6 EUC82

No

PRlmrose

Nearest cube
Chalk Farm

RECTIFIERS
at empty
larger than a shirt button!

MULLARD BY100 MIDGET

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

C.O.D. ORDERS RECEIVED BY 3.30 P.M. EITHER
BY LETTER, PHONE, OR WIRE. DESPATCHED
SAME AFTERNOON

LTD.

CORPORATION

ACOUSTIC

FROM ALL BOOKSELLERS

Only 8s. 6d.
ORDER TODAY
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.. or, in case of difficulty 9s. 6d.
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do not mention this valve and stage, we must
advise you, to check them thoroughly.
BUSH TV83
After replacing VS (PCF80) which appeared to
be overheating, a very weak picture developed and
also a loss of sync. Operation of the contrast
control has no effect whatsoever. -R. Hewson
(London, S.W.19).
An internal short in VS can damage the 0A70
vision detector crystal diode and this is probably
what has happened. Another possibility is, however, that the 33k0 resistor from h.t. (pin 3) to
pin 7 may have decreased in value and also
damaged the 220í2 bias resistor.
SOBELL T21

The horizontal hold has gone completely on this
receiver. I have checked all the valves without
finding any at fault. I have adjusted the coil at
the bottom of the chassis but 1 am unable to
lock the picture. -A. Hunt (Great Yarmouth,
Norfolk).
You should check the front right side ECC82 as
viewed from the rear. With a new valve fitted,
apply the hold key and adjust the core of the
front right side oscillator transformer to make the
picture hover. Release the key to lock the picture.
If there is no locking pulse, check the nearby
PCF80 and associated components.

571

QUERIES COUPON
This coupon
I

is available until SEPTEMBER Itlth, 063, and
must accompany all Queries sent in accordance with the
notice on page 567.
I

PRACTICAL TELEVISION, SEPTEMBER, 1963

L

1

FERGUSON 5461

The fault is vision -on -sound which occurs on
both BBC and ITA. When' a good picture is
tuned in on the fine tuner, a harsh hum can be
heard. I have checked both tuner valves and also
the vision and sound circuit valves. I have tuned
the oscillator coils and the i.f. transformers. The
main electrolytic capacitors have also been tested
and found to be in working order.
The fault first occurred after I had replaced the
sound output transformer and thermistor.
Mathews (Forest Gate, London).
This could be modulation hum as distinct from
vision -on- sound. In the latter case misalignment,
overloading or a tuner fault would be responsible,
and such is not likely to have happened from
simple sound transformer replacement. However,
the former could result from a badly misplaced
wire in the audio channel or due to breakdown of
a filter capacitor.

-j.

TEST CASE -10
Each month we provide an interesting case of t^levision servicing
to exercise your ingenuity. These are not trick questions, but are based
on actual practical faults.

After replacing the line output transformer of a
ro well-known receiver, an experimenter was
amazed to find that the interlace performance
was very much impaired. Prior to the replacement,
it was possible to secure an almost 50:50 interlace
over the entire locking range of the control while
after the repair critical frame hold adjustment was
required to obtain even something like a 40:60
interlace. Most of the time bad pairing was in
evidence.
What is the most likely cause of this trouble, and
what factors should first be examined.
See next month's PRACTICAL TELEVISION for the
solution to this and for another problem.

SOLUTION TO TEST CASE ^
(Page 523 last month)
Last month the symptom of corona was
revealed. Since the white, horizontal lines across
the picture remain in a definite pattern-often in a
vertical column -one can be sure that the corona
or flashover is occurring at line timebase frequency.
The classic cause of this symptom is poor insula-

tion between the windings of the line output transformer, and in seven out of ten cases the transformer is responsible and replacement is required
for a complete cure. The corona or flashover takes
place at almost exactly the same time during each
line cycle and for that reason the interferences
dashes or lines are placed pretty well evenly below
each other-e.g., at the same place on each line.
Corona or discharge after the e.h.t. rectifier
after the pulse voltage has been rectified-causes
random white spots on the screen, as distinct from
" synchronised " dashes or lines. It is thus easy to
tell whether the discharge is before or after the
e.h.t. rectifier.
Note, however, that pulse voltage exists at high
level in several areas of the line output stage and
poor insulation in any of these could cause similar
symptoms; and these account for the remaining
three out of ten cases of the trouble. In particular,
the connections from the line output transformer to
the line scanning coils (especially if screen cable is
used), the width and linearity inductors and
associated components and the circuits connected
to the anode of the line output valve and the
cathode of the booster diode should be checked very
carefully.
Unfortunately, a conclusive proof of the fault
often demands the trial replacement of a suspect
part.

-
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BOOKS REVIEWED
INTRODUCTION TO TV SERVICING
By H. L. Swalluw and J. van der Woerd; published by
Centrex Publishing Company and distributed in the U.K. by
Cleaver -Hume Press Ltd., 10-15 St. Martin's Street, London,

W.C.2.
272

paps, Bin. x 51in. Price

45s.

THIS is the second (enlarged and revised)
edition of this work, which appeared
originally in 1955. The authors have taken
the opportunity to bring the book completely upto -date and the descriptions of servicing techniques
are based on tests made on the latest TV receiver
available.
The book is aimed at service engineers with a
good knowledge of basic radio principles and
practice who wish to acquaint themselves with TV
servicing. The authors surely intend this to be
a yardstick rather than a literal division for there
can hardly be many practising service men who
are not familiar to some degree with TV work.
The statement however serves to indicate the
approach and the degree of knowledge required
for the prospective reader.
The meat" of the book is preceded by a
section devoted to a technical explanation of
receiver operation and this is based on a modern
circuit which is provided as a loose -sheet in a
folder. This is very lucid and (most important)
includes a description of the intercarrier sound
system and other modern developments.
The remainder of the book describes fault finding stage-by -stage and is essentially practical with
full details of the use of test gear. It is lavishly

TRADE NEWS

illustrated with oscilloscope traces, picture faults,
bar patterns, etc. The book will be of pertinent
interest to service engineers inasmuch as it deals
exclusively with CCIR transmission and reception
and will be very helpful in dealing with the dual standard receivers now appearing on the market.
D.C.

-

TRANSISTOR TELEVISION RECEIVERS
By T. D. Towers, M.B.E., M.A., B.Sc., A.M.I.E.E., Grad.Brit.
I.R.E.; published by Iliffe Books Ltd., Dorset House.
Stamford Street, London, S.E.I.
194

pages, 91in. x 7in.

Price 55s.

NOW that transistor TV receivers are beginning
to prove practicable, this book will be of
considerable interest to both designers and
the keen amateur enthusiast. Basically, the author
(Chief Applications Engineer of Newmarket Transistors Ltd.) has gathered together information on
transistor TV sets from all over the world -Britain,
U.S.A., Germany, Russia, japan-and contrasted
and compared the designs for each section of the
receiver. Nearly 190 diagrams are included, from
single stages to complete receiver sections.
Apart from the main chapters, Mr Towers
includes an introductory chapter setting the scene
and concludes with a useful chapter on servicing
transistor TV receivers. This is the first book of
its kind and will undoubtedly be well-thumbed by
those wishing to keep abreast of current developments and to prepare for the future.-W.N.S.

Have Your Magazine Delivered by Post

New Range of U.H.F. Aerials

Many of our readers prefer to have PRACTICAL
TELEVISION sent to them every month by post. This

of Aerialite's Golden Gain
range of u.h.f. television aerials has been
marked by the incorporation of a new technique in
multi -element aerial design. This technique takes
the form of a 5- element " Add -on " boom, having
one end sleeved to fit over the end of the main
aerial. Thus it is possible with this unit to convert
the six, eleven and eighteen element arrays to
eleven, sixteen or twenty -three element aerials. This
may be desirable where extra signal strength is

To subscription Manager, PRACTICAL TELEVISION
(A9), Tower House, Southampton Street, London,
W.C.2.

THE introduction

required.
The boom of the aerial is made from aluminium
of rectangular cross -section, and this carries the
solid aluminium rod elements. The wide -band
planar folded dipole is pressed out of sheet metal,
angled for strength and is accurately impedance
matched to the downlead.
All the aerials in this new range are gold
anodised to resist corrosion and to provide an
attractive finish. The manufacturers are Aerialite
Limited, Hargreaves Works, Congleton, Cheshire.

convenient way of receiving your magazine has
much to commend it, and you too may like to
become a subscriber. Nothing could be simpler to
arrange. Just complete the Subscription Order
Form below and post it to the address shown. Send
no money now -you will be invoiced in due course.

Subscription Order Form

PRACTICAL TELEVISION every
months, commencing with the next
issue.
(One Year's Subscription costs LI.9.0,
including postage).
Please send me

month for

NAME

12

...

ADDRESS
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RECORDER

COMPONENTS

SUPPLIED

LINE OUTPUT TRANSFORMERS. All popular types available
brand new exact replacements, fully guaranteed. A selection from

our stock:

PHILIPS 1768, 2168, STELLA 8617, 8917 etc.
MURPHY 240;250 SSl 280, 310, 410 eta
EKCO T164 CO 383 (U25 types) 551 -. (U26

,

S91.

Alba

Marconi

71001 to 1023 etc. (U25 types) 551-

571 -

Bush
Cossor

Pam

S7f-

Deem

R.O.D.

types)

FERRANTI

ALSO L.O.T..
Available for

901-

(U26 types)...

FERGUSON

306 to 606 etc.,

etc.

PHILCO

..

PYE V4, V7, V14, VTI7, CTM17 etc.
HMV 1840 to 1854 601 -, 1865 to 1921
Postage & Packing for above L.O.T.s

*

1000
6716
5316716

316.

TELEVISION

S73

EXCEL

Pilot

Defiant Regent,.
O.E.C.

Sobell

K.B.
Ultra
Inyicta Eta.
C.O D. 216 extra.

Also available for all sets

SCAN COILS.

Frame output transformers, lineand frame oscillator trans. width :linearity coils, sound output trans., mains trans.,
control knobs, electrolytic,. Rectifiers, dual vol. controls, tuners,etc
C.R.T.s -Rebuilt with new guns by long est. Nat. Co. Gtd. 12 mths.
MULLARD, MAZDA, BRIMAR, EMISCOPE 14in. E4 7 6
Plus
MULLARD, MAZDA, BRIMAR, EMISCOPE 17ín. E4 IO 0
Corr
MULLARD, MAZDA, BRIMAR, 21ín
E6 10 0
l0/TAPE RECORDER /CHANGER SPARES Drive belts, heads,
pulleys, motors, styli, etc., for most British and some'foreign makes,
SPECIAL OFFER. Rexine covered tape recorder cabinet, size
134 x 12 x 8in., 151 -, plus postage and packing 51-.
TUNER UNITS. Fireball, incremental and turret types
replacement service available.
I

1

-

STANDARD COMPONENTS. Resistors, Capacitors, Electrolytics, Drive Cord, Pilot Lamps, Vol. Controls, Presets, Ion Traps.
SALVAGED COMPONENTS. Large selection available includ-

Through this ICS
-way Training Method:
MASTER THE THEORETICAL SIDE

ing tuner units, loudspeakers, transformers, valves etc.
CAR ALARM. Complete fool proof, easy to fit unit 5916, p.p. 2r6.
Your enquiries welcome, prices by return; ór prompt despatch C.O.D.

MANOR

SUPPLIES

64 Colders Manor Drive,
Tel.

London, N.W.11

STO 5667

SPE 4032 (8.30 -10

BRAND NEW THROUGHOUT
excepting glass
...

[4.10.0

14in.

...

ES.

15-17in.

...

C5.15.0

21in.

...

C7.15.0

21ín.

...

3

MASTER THE MATHEMATICAL SIDE
To many this aspect is a bitter problem.

Even

more so because no electronic engineer is complete
without a sound working knowledge of maths.
But new ICS teaching makes mathematics easier to
earn.

COURSE FOR YOU!

For your career or your own business courses are available in:

Radio and Television Engineering, Industrial Television,
Radio and Television Servicing, VHF. FM Engineering,
Electronics, Computer Technology and Programming,
Electronic Technicians, Servomechanisms, Telemetry,
Instrumentation, Principles of Automation and Calculus

for Electronics.

And for your hobby, there are practical "learn as you
courses os well.

0.0

build" radio

Member al the Association of British Correspondence Colleges.

£6.I0.0

All Tubes Fully GUARANTEED 12 MONTHS.
Dispatch same day. Cash with Order. Carriage
and Insurance 10 -.

S.T.S. Ltd.
35

practical abilities
your theoretical

5.0

New Silver Screen and Aluminising. All makes
Mullard, Mazda, Emiscope, Cossor,
Brimar,
Emitron, etc.

[4.10.0

ICS show you how to develop your
in electronic engineering-alongside

studies. It's the only sure way to success. All training
manuals are packed with easy -to- follow illustrations.

THERE /SAN

12in. ...

REBUILT MULLARD AND MAZDA
TUBES
12ín....
O. 0.0
14ín.
... [4.

MASTER THE PRACTICAL SIDE

p.m.

Better, Brighter
Picture Tubes

15 -17in.

basic principles to advanced applications,
you'll learn the theory of electronic engineering,
quickly and easily through ICS. That's because
each course is set out in easy -to-understand terms.

From

POST THIS COUPON TODAY FOR

FREE

BROCHURE TO

INTERTEXT HOUSE,
PARKGATE RD., LONDON, S.W.II

1.C,S.., Dept. 163,

ADDRESS

POUND STREET, CARSHALTON,
Telephone:

SURREY
WALLINGTON 9665

OCCUPATION ...:.......... ..__..._..._..... AGE..___..__._
_

_

9.63

INTERNATIONAL-CORRESPONDENCE SCHOOLS

www.americanradiohistory.com

TELEVISION TUBE SHOP
We have the following

C148M, FM

CI7BM, FM, HM
CI7LM, PM, SM

..

C2I HM, SM, TM
CME 1402
CMEI702, 1703

..

CRM9I, 92
CRM93

CRMI24
CRMI41, 2, 3, 4
CRMI52, 153
CRM171, 2, 3

MW6 -2
MW22 -I6
MW3I -16, 74
MW36 -24, 44
MW4I -I
MW43 -64, 69
MW43 -80
MW53 -20
M W 53 -80
T90IA
14KP4A, 14IK

Glenwood Gardens, Gants 0111, Ilford,
Telephone: Crescent 5685
Essex.

L7.12.6
£7.12.6
£6.12.6
E5. 2.6
E6. 7.6
E6.12.6
LS. 2.6
E5. 5.0
E6. 7.6
E6.12.6

171K,I72K,173K
7201A,7203A
7204A
7401A
7405A

All tubes tested before despatch
and guaranteed for 12 months.
716, via B.R.S.

12/6 via passenger

or

train.

TERMS

L2 down (plus carriage)
balance LI per month.

Midland Stockists:

GUARANTEED!
PL81
7/9
6/6
EY86
10/6/6 PY33
PY81
EZ40
6/6/ECC81
PY82
5/6
EZ80
ECC82
5/6
5225
9/9
PCC84
ECC83
6/3
6/9
PCC89
8/- UCC85
ECL80
UC1142
7/6
PCF80 8/3
ECL82
UCH81
7/6
PCF82 6/9
EF80
UY85
5/9
5/. PCL83
9/EF85
7/6
PCL84
5/9 6BW6
EF86
8/9
4/3
PL36
EL84
9/3 6X4
61Postage 6d. per valve extra.
S.A.E. for Full Lists and Discounts.
EY51

£4. 2.6
£4.12.6
£5. 7.6
E5.12.6
£6. 7.6

E6. 7.6
E6. 7.6

-

Amateur Electronics Co.

Lichfield Road, Aston,
Birmingham.

LEWIS ELECTRONICS
16

EXCEPTIONAL VALUE: Picture tubes,
brand new, Mazda 19in., CME190I,
Mu:lard 19in., AW47- 90/91. £4/101 -:
Mu:lard 19in., AW59/90, £6/101 -: carriage (insured) paid. 12 months'
guarantee. Note: All brand new. We
also supply most other sizes com-

aT

pletely
156
months. £TOMLÌNS
ly 12 months.t
Lewisham Way. New Cross, SE14.
TID 3657.

TUBES-AERIALS -VALVES
Regunned tubes, guaranteed one year,
full range of aerials and fittings, LT.V.
boosters, valves, bray head tuners. TV sets,
transistor radios and all electrical appliances. Co -axial cables and house wiring
cables, fluorescent fittings.
All quotations without obligation. Special
terms to the trade and Home Engineers.
S.A.E. for Catalogue.

G. A. STRANGE
BROADEIEIII, NORTH WRAXIIALL,
or. Chlppr'nhau4 Wilts. Tel. Marshfield

236

DIRECT TV REPLACEMENTS LTD.,
largest stockists of TV Components in
the U.K. Line Output Transformers.
Frame Output Transformers. Deflector
Coils for most makes. Official sole
suppliers for many set makers. Same
Day Despatch Service. Terms C.O.D.
or C.W.O. Send S.A.E. for quotes.
Day and night telephone: GIPsy Hill
6166.

Hamilton

126

Norwood, SE27.

Road,

West

240

Shop Soiled Tubes (unused)
(Subject to Availability)
12ín. 3 18, 3/31, 451, Others 5716
14in. CRM 141, 2 6716. Others 5716
MW43 -69, 43 -64,
17ín. CRM171,
Guaranteed
751- Plus Carriage.
for 12 months.

TUBES

maker, rebuilt,
I7in. 90 °/110 °,
only E4.15.0. Carriage extra.
NEW VALVES. List on request.

rescreened.

!

Famous

14in., £4.5.0.,

PC95 -7, PY8I, EYSI, EY86, ECL80, PCC84,
U25, U191,
PY800, UL41, IOF1. All 7f-.
PL8I,
30C15, PCL82 /4, EF86, ECL82,
PCF80, PL83. All 9f -, ECL83, PL36, EF183 -4,
PCF84.6, PCC89, PCL83, PZ30, UCLB3,
R19,
10P13, 2oPl, 30PLI, 30FLI,
All
30P19, 3OPL13, U26, 30L15.

TEIEYiSiON TUBE SHOP
48

BATTERSEA BRIDGE ROAD

LONDON, S.W.II.

South of the Bridge.
until 4 p.m.

BAT 6859
Open Sacs.

BEARMAN, 43
New Barnet, Herts.

4

Leicester

TESTED

LABORATORY

ALBA: 'T301, Taus, T394, T484, T494, etc... 46/8
BUSH: TV11A, 11B, 12A, 128, TVGI2A,
.. 441 12B, TRG1SA, 12B
TVG26, TV32, TV33, TV034, TVG34A,
T36, TV36, TVG38, TV38C, TVG36C,
88/6
TV43
TV53, TV56, TV57, TV58, TV62, TV63,
941 ..
TV68. TV67, etc...
..
.. 109/ TV80 with EYSI ..
CO8SOR: 930 and 1931, 933.4 -5, 937, 938A,
.. 61/6
..
and F, 939 and A and F ..
.. 98/6
943T, 940.946, 945, 9458
..
.. 68/6
..
..
954F, 947, 949
..
and
.. 68/6
C
..
DECCA: D17
DM1, DM2C, DM3, DM4 /C
OMS, DM14, DM17, 444, 555

DEFIANT: TR1453, TR1753 ..

..
..
..

..

741

..
..

9411,953T Inclusive
991T -997T inclusive
306T, 308T

..
..

FERRANTI:14T3,14T3F,13TA
17K3 and F, 1713 and F
17K4 and F, 178K4 and F
17T4 and R
..
14T5, 17SK5, 17K5

..
..
..
..
..
..
..

-

74/-

68/6

DYNATRON:
TC8102, T13105, T0114,
TS93,
MOO:
..
TisC124, TCI38, TS188, TS193 ..
..
T81'139, TC140, T141, TVl4t ..
T161, TC16u, TI64. T165, etc..
TC'208. TV209, T231, '1221, T231F,.
etc.
T246, T283, T984, T293,
FERGUSON: 103T, 105T, 113T, 135T, 145T

64/78/6
78/6
68/6
65/8

..

68 /6

..
..
..
..
..
..
_

O.E.C.: BT1'51, BT1252, BTI746, BT1748,
..
BT4643, BT5147, BTSa46 --48 ..
..
..
BT4743
..
..
BT5348- BT5643R inclusive
and
..
H,ï.v.0 1824 and 1 to 1831 inclusive
..
..
1840, 1841, 1842 -1948 ..
All models avallable.
..
T119,
T120
..
..
INVICTA: Tl18,
All other modele available.
H.H.: LFT50, LVT50, LFT60, MV60
All modela available.
MARCONI: All models available.
MASTERADIO: Most models In stock.
XeMICHAEL: Most models in stock.
..
..
..
MURPHY: V200, V202C

88/6

47/6
17 /6
47/6
4716

47/6

88/6
4816

48/6
88/6
66/6
66/6
64 /-

106/6

66/-

94 /6
v24(i, V'250
..
PETO SCOTT, PH1LC0l Most models in stock.
.. 64 /..
PAM: 908, 909. 952, 953, 958
.. 104/..
PHILIPS: 17680, 21690

..
..

..
..

..

74/-

..

..

74/-

PEE: CTM4, FV4C. Fv4('OL
V4, VT4. V7. S`r7
..

..
..

1100 V, 1200V
12200, 19.36V, 1238V
114ÚF, 11411M, 1150

143711.14461)

Most models in stock.
PILOT: Most models in stock.

.

1.V30, FVI, FVIC

.. 74/.. 74/64 /-

54/88/6

..

C817F, CTM17F. CW17
('W 17 C', CW 17 C F, C W 17 etc.
Most models in stock.
RAYMOND: Most models in stock.
REOENTONE: All models available.
..
R.O.D.: 6017T. 7017. C'54. etc.
Most modele in stock.
..
8OBELL: TS17. 1346
Moet modele in stock.
,.
,.
STELLA: ST572111
..
8T6617Ú. S'l'8621U
..
..
STS917U
.

6816

,

ST6414lr,,ST6417U

.

..

.

68/6

..

641-

..

1041-

..

741

.. 104/ .. 3041 -

..
ST8314U
ULTRA: 86 series, 185 series, with U25, etc.,
..
..
complete
..
Most models in stock.
..
VIDOR: CN4217 -CN4231 inclusive ..
C.W.O.
Post sod Partin 3/6.
Also: Used O.P. Tse., Scan Coils. etc.

-

74/78/6

64/Only

ALL GUARANTEED 90 DAYS
(An ernquirire

30P4,
10)6.

U801, 6CD6G, 50CD6G, 20P4. All 181-.
Plus postage. VALVES /TUBES. Years g'tee.
Lists free.
ALSO line crans., scan coils etc.
P.

TECHNICIANS

SCAN COILS, ETC

COMPONENTS

NEW VALVES!
7/3
7/6
4/3
4/9
6/3
5/9
7/9
4/3

1963

LINE OUTPUT TRANSFORMERS

.2.

£7.10.0
E7.12.6
E4.12.6
£5. 5.0
£6. 7.6
£6.12.6
£7.17.6
£5. 7.6
£6.12.6
£4.12.6

[6.12.6

6901 A

TELEVISION

EBF80
EBF89

L7.17.6
£5.12.6
L4. 2.6
E4. 2.6
E5. 2.6

CRM2II,212

.1

SETS &

£5. 2.6
£5. 7.6
E6. 7.6

AW36 -20, 21
AW36 -80
AW43 -80, 88
ÁW47 -90, 91
AW53 -80
Cl2A, Cl2B

It TES: 4/.
per line or part
thereof. average the words to line,
miuinuun lines. Itum No. 1/- extra.
Adl erl 'semen( mart be prepaid
and addressed to Advertisement
manager "Practical Television",
Tuwer Mouse, Southampton St.,

London. N

Unused, Guaranteed Tubes
in Stock now

CARRIAGE

September,

Practical Television Classified Advertisements

574

WYNDSOR TELEVISION
TECHNICAL DIVISION

Road,
Bar 1934

www.americanradiohistory.com

ST. ALBANS RD., BARNET, HERTS.
BAR 1769

September, 1963

Practical Television Classified Advertisements

SALVAGED VALVES TESTED ON
A MULLARD HIGH SPEED VALVE

SETS & COMPONENTS
(continued)

'

2/6

1536

2/8

8329
111

D06
1177

11AF91

4/-

11114

2/6
2/6
2/6

111141

DDL4

EXAMPLES
FULI. CATALOGUE 90.

4/.

2/6
2/6
2/8

FOR SALE

TELEVISION TUBES

4/-

RESISTORS

TWELVE MONTHS' GUARANTEE

1.11177

41-

Card of 5W Reeietore, 72 value.
covering complete 10% range.
24/- per card.
Full range of separate Resistor.,
Condenser., etc.

TUBES FOR ALL British -made Sets
available from stock.

RA30
EB34
E1141

EBC33

EBC4l
ECC33
F,CC34

ECM
ECC82

I?C1r10

REA
1:F80
EF91

KT33C
ETC)
KTZ41
1.63

5308
5029
5339
N369
N379
P41

P6I
PCC84

PCF86
PCL82
PCL83
PEN45
PENCO

PL33
PLC)
PLS?

PL63
P1.64

PY31

PY6l
P'/.I10

09.41
SP4'2

SPOl
1'31
11251

0329
l'F42
t'I+4
W'77
7.63
ZOO

Z77
Z90
Z719

4TP8
6.4 L5

RAMO

08W7
61116

r,t'6
6136

6E12
6F13
625
6.17

61.25

riP23
413;1

006
IOFL
10P13
1oP14

4/1/3

1/8
1/8
2/6

4/4/4/-

1/3

1/8

2/6
2/6
2/8
4/4/-

4/4/4/.
2/6
4/5/-

2/8
2/6

4/6/-

4/4/4/4/4/2/6
1/3
2/6

3/- dos.

GEC CRT'S (SALVAGED)

SPECIAL OFFER
121n. G.E.C. 7102

Pereonsl Callen Only

INCREMENTAL OR TURRET TUNERS
LESS VALVES. EX- RECEIVERS
10/6.
35 Mice, 10 Mies 10 M /ce.

We

can often supply for the
actual set you want the tuner to
Rut

fit.

cannot guarantee what

TRANSFORMERS
Boost Transformer..
417, 6V, 10V, 13V.
State which required.
12/0 ea.
Heavy Duty Output Trans formen. 6 ratlos from 13 : 1
to 43:1
.. 25 / -ea.
Miniature Output Trans.,. 3/9 ea.
Standard Output Transformer., Multi -match
, 101 - ea.
Transistor Driver: 1.1 CT 10 /- ea.
3.64 CT 12/6 ea.
Transistor Output: 6.6 -1 C"l' 10 / -ea.
9.2.1 CT 10 / -eaMicrophone Transformers,

65:1..

ratio

2/8

I.F. TRANSFORMERS
Standard 465 ken_ 12/8 per pair

4/4/4/-

4/2/8

2/6
2/8
1/3
1/3
2/8
2/8
218
1/3

4/-

216

4/4/-

1/3
1/3

2/6
2/6
218

2/8

1/8
2/8

4/4/-

..

Midget 465 kc /e

,

.

35/- ea.

16/- per pair

AUTO TRANSFORMERS
250W
.. 67/8 ea.
100W
2716 ea.
50W

TRANSISTORISED FAULT
FINDER
Enables faults to be located
quickly.
l'oueiete of a two transistor, multi -vibrator in boa.
Complete with battery.
32/8
CRYSTALS
GENUINE MULLARD. Boxed
OA5
6/OASI
3/0670
3/OASI
ß/0A79
3/0591
8/6

2/8

4/4/201'1.
2/8
^-OP3
4/.
20P5
4/25L6
2/6
:711c
5/a0l l6
5/30LL
5/SOP LI
4/3nPL13 4/I

'Cl

2/6
2/8
2/6

807

4/-

3d. stamp for

TRANSISTORS
0C-16W 48/0072
8/0019 48/0175
8/0C26
25/oC76
0C44
11/OC;B
8/Oc45
OC81
10/8/OUZO
8f8
0082
18/0071
6/6
00170 17/8

TERMS:

C.W.O.

or

12in. Types, now only

...

...

3

15in.
16in. T 901 MW 41 -I
17in. Types now only

,..
...
...

...

5

Phone:

...
...

S

5

s
2

d

2
2
2

6
6

6

Kent.
Orpington

7152

NO C.O.D.

DURHAM SUPPLIES
Durham Road, Bradford 8. Yorkshire

175

complete with crystal microphone.
earphone, spools. tape, batteries,
instructions, presentation box (extra
tapes. 100ft 4/61, ideal gift, £6 /79/8.
Satisfaction guaranteed.
Postage
packing 2/6. TOMLINS, 156 Lewisham Way, New Cross, SE14.
CARTONS at keen prices.
Send 1/- for sample and list. J. & A.
BOXMAKERS, 75a Godwin Street.

Bradford

1.

E. R. NICHOLLS
46

Murphy V240/250, 62/6; V270/280,

7916.

Pye V4.7, UT4-7 and Pam 906-53, 551-.
H.M.V. 1840.9, 2805 -5902, only 62/6.
Bush TV53, 79/6; TV24C, TV80 etc., 894.
Philips 1768U, 92/6; 1114 -5, 1437 -46, 89/6.
Masteradio T917, TE7T, T409 -12 etc., 75/ -,
Alba T301, 304, 394, 484, 494, 551-.
Cossor 930-8, 58/6; Ferg. 992-8, 62/6;

2
2
110

Quantity discounts
Callers Welcome. Open all day Saturdays
Terms: C.W.O. or C.O.D. Past di Pack 41Free Insurance and

TELEVISION CONSUMER
SERVICES LIMITED
CRAY

PARADE, MAIN

ROAD,

ST. PAULS CRAY.

Tel.

Orpington

30566,

also

autophone.

Rod

7917

www.americanradiohistory.com

ponents.
Westectors.

Thermistors.
Cartridge Fuses.

All for 20/ -. Post Free In U.H.
20ft. Steel Telescopic Mast, 50 / -.
High Stab Resistors, 8d. each.
List now ready for Paper Block
Condensers, Vahee, Oscillators, Test

Baird P2014/7, 21147, 59/6.
L.O.P.T.s. FOR ANY MAKE and MODEL
supplied.
USED trans., often available,
ask for quote. SCAN COILS.
Ekco T221, T231, etc. Pye VT4-7, both 50 /-.
Used 14in. ex- Rental 13 Ch. secs: Pye/
Ferg. /Sobell, I0 /- each. MIN Lots of 20.
Lots of 6 for LS. (Callers only).
110 Con. Kit, 125f -; 625 LOP, 90/ -.
Double-Six Transistor, comp. with leather
case, bat. earphone, etc., limited supply 82/6.

LOWFIELD ROAD

OH Shaw Heath, STOCKPORT
BUMPER PARCEL
100 Assorted Resistors.
50 Assorted Condensers.
1 Sin. 3 ohm Elac Speaker.
1 Isolating Transformer.
4 Terminal Blocks.
2 Rotary Toggle Switches.
1 Small
Chassis containing 60 com-

Ekco T221, 231, 311, 284, TC208, 1310,
T331, 1327, TU209, 1248, TC267, all 62/6.
F
i
T1001 -S, 62/6;
14T3-6, 47/6.

8

from 89/6.

Stamped envelope for full latest selection and
bargain oiler..
Under t I'. k P. 6d., over 21 Poet Free.

VALVE

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

list or 9d. for full catalogue

NEW X

MULTIMETERS

EXCEPTIONAL TRANSISTOR Portable Tape Recorders, value £8/18/8,

21285

TV SPARES

Open till 11 p.m. most days.

Arion Television

RECTIFIERS -CONTACT COOLED
14RÁ7282 (FC101) type 250 e., 250 mA 18 /6;
12RA1283 (FC31) type 250 v. 300 mA 17/6:
350 mA, 19/6; WI, 181 -; FC118, 7/e,
RECTIFIERS -FIN TYPES
Egoi vas. for 11124 250 v., 250 mA. 18/6; RMI
230 v.. 300 mA, 17/6; 14A989 400 mA, 18/6:
14A80 16/6; I4A97 19/ -; 14A100 22/8; 145549
g0 / -; LW; 17/6; LW -15 20/ -; EE6 20/ -.

6

HENLOW OSCILLOSCOPE. S.A.E. for
free component list. AJAX ELECTRONICS, 572 Fulham Road, London
SW6.

Orders under LI, P. & P. 1/3.

Maxted Road, S.E.15

METAL RECTIFIERS

BUY CHEAPER

C.O.D.

Dept. PTA

£3 working. 70/- not. Dallera only.
9 till 6. including Sato.
39 Whitehorse Lane, Stepney, London.

CATHODE RAY TUBE SERVICE
35 Broomwood Road, St. Paul's Cray

channels are fitted.

,CRT
2V,

1.000 TELEVISIONS, all makes, from

19ín, latest 110 degree
...
... 6 17 6
23ín.
...
... 7 12 6
Carriage British Railways passenger 12/6.
Deposit £2.12.6, balance LI monthly.

10/- ea.

.

1/8

20F'-'

4!

VARIABLE CONDENSERS
3.50p1 concentric trimmer.

2/8

6/5/-

-

L

1/3
2/6

1213137

32

BUY DIRECT

4/-

2/6
2/8

,

6166.

VALVE HOLDERS
American Octal ,.
,. 8 / -doe.
Novai
..
..
.. 94. each

DF91

DE91

BARGAIN OFFER. New Valves. three
mouths guarantee. Limited supply:
PCF80 CO, PCC84 6 /3, P1.81 7i,
EOL80 8' -, EY86 6.'3, EY51 0/3, ECC82
5 /8,
1.025
7,, PY32 8/ -, EF80 4/,
POL83 8,8, PCL82 7/ -. C.W.O., Post,
Insurance Free. S.A.E. enquiries: J.
RENNAR.D, 55 Risholme Terrace.
Horsforth. Leeds, Yorks.

"HEATHKITS" can now be seen in
London and purchased on H.P. Free
Brochure. DIRECT TV REPLACE MENTS LTD.. 126 Hamilton Road,
West Norwood, SE27. OIPsy Hill

TESTER
AC'P

575

Sets. S.A.E. Please.
Mall Order and Retail Shop:
Low6eld Road, Ott Shaw Heath,

46

Stockport, Cheshire.

WANTED
VALVES
WANTED.
EY51.
PL81, PCC84, POP80, POL82.
POL 83. PY81, 519, 30P19, U25, etc
Best cash prices by return. DURHAM
NEW
EY86,

SUPPLIES, 175 Durham Road, Brad
ford 8, Yorks.
A

PROMPT CASH

OFFER for your

surplus brand new Valves and Transistors.
R.H.S., Beverley House.
Mannville Terrace, Bradford 7.
NEW VALVES and Transistors, boxed
or unboxed. Any quantity for cash.
WITWORTH TV SERVICE 32a AI'
Saints Road, North Kensington.
London W11. PARk 9972.
(Continued on next page)

SERVICE

SHEETS

PADGETTS RADIO STORES

HAVE YOU EVER

SHEETS. Radio and TV
each. List 2/-. All orders dispatched on day received. Also Manuals
for sale and hire. S.A.E. please. Mail
orders only. SULTAN RADIO. 29
Church Road, Tunbridge Wells, Kent.
SERVICE

4!

SEEN

SERVICE SHEETS (30,0001 3/- each
with S.A.E. DARWIN. 19 George

SERVICE SHEETS offered
by retired engineer. If I haven't got
it you won't get it! All 4/- each by
return. Please include large S.A.E.
ETZIONT, 80
Mall orders only.
Merrion Avenue, Stanmore, Middx.
TRADE

SERVICE SHEETS

-

For all makes of Radio and Television
19254963. Prices from I1 -.
Free fault-finding guide with all Service
Sheets. Please send S.A.E. with enquiries.
Catalogue of 6,000 models, 116.
Special offer of 125 Radio/TV Sheets
covering many popular models, 211 All types of modern and obsolete valves.
Radio and TV books. S.A.E. lists /enquiries.

HAMILTON RADIO

W

Road, St. L

TOLERATE

de, Sussex

DELAY when we

can supply your Radio or TV Service
Sheet by return of post at 4/- each
plus postage. List 2/- Also Manuals
for sale and hire. S.A.E. with inquiries, please. Mail orders only to:
S.P. DISTRIBUTORS, 44 Old Bond
Street, London W 1.
FREE ADVICE with Service Sheets.
Thousands available at 4/- each with
S.A.E. (sate faults). All components
by
return.
suppp]fed
Baysham Street.
112
HANf)ii.EY,

cheaply

Hereford.

FAULTFINDER FILES, showing common faults that each receiver is
prone to and other useful servicing
information 2/ each. List 9d. plus
orders
Bond St et.
I
London W1.

4ld

T.V.

TROUBLES?

in 10
That is "Pin -Point T.V. TroublesPractical
minutes" we mean! Thousands ofuse "T.V.
Television readers already own and
by
for
use
Designed
Troubles" every day.
amateur or expert, this amazingly practical
manual shows you how to find the trouble in
any T.V. circuit FAST
you where
A simple cross -index tells handy
check
you'll find cause of trouble.
charts then help you accurately locate
You
will elimispot!
trouble
the EXA("l'
waste

Street. St. Helens, Lancs.

WHY
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eDSTRIBUÌORS,

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

SERVICE SHEETS, also Current and
Obsolete Valves for sale. JOHN

GILBERT TELEVISION, lb Shepherd's Bush Road, London W6. Te,
SHE 8441. Nr. Go:dhawk Rd. Station.
.

nate hours of aggravation. cut out
time, because this new Coyne system will
help you get right down to the heart of
the trouble in minutes.
Over 700 trouble spots are covered in the
340 cross -index pages. Included are 50 time
saving check charts as well as 290 diagrams
and photos together with explanations of
circuits and designs.
YOU CAN USE THIS BOOK RIGHT ON
THE JOB-NO NEED TO MEMORIZE I

This Pin -Point Book was designed especYou
ially for on- the -lob trouble shooting.locate
simply turn to the indexed section,
the circuit description and check- charts.
and In minutes you have the trouble spot
located and ready for repair.
COMPLICATED THEORY OR
circuit
MATHEMATICS. Just practical trouble
description, service methods and
shooting techniques to help you make
faster T.V. repairs.
EVEN AN EXPERT CAN SAVE TIME
BY USING "T.V. TROUBLES"
Here is a way to reduce "thinking time"
for each problem
All the logical reasons
are stated in black and white -you use
your skill to take it from there !
wasted
Don't miss out any longer. Time
now locating t.v. faults could be saved by
t.v.
quick reference to this lightning fast trial
for
your
Send
problem answer book.
copy now, then when you decide to keep It
(as we are sure you will), pay only 5/- per
week until completed.
The price? Only 38/6 plus postage.
NO

FREE ELECTRONIC DATA HANDBOOK WITH EVERY ORDER

IRONCLAD

GUARANTEE

This book must be able to earn you more
than its cost within two weeks or your
money refunded!

PUBLICATIONS

FIND TV SET TROUBLES in minutes
from the great book " The Principles
of TV Receiver Servicing ". 10 /6 all
book houses and radio wholesalers.
If not in stock from: Secretary,
I.P.R.E., 32 Kidmore Rd., Caversham,
Reading, Berks.

EDUCATIONAL

To SIM -TECH BOOK CO. Dept PVP2
West End, Southampton, Hants.
dPlease send "T.V Troubles' for a full seven
ays free trial. If not delighted may return the
manual, post paid, without further obligation ou
my part. Otherwise 1 will pay each or 5/- weekly
until paid. No extra for interest if paid regularly.)
Tick here if enclosing full price (we pay
postage). Same i -day money back guarantee.
Postage charges 1 /6 extra. Overseas customers
please send full amount (Including Ireland).
1

THE INCORPORATED Practitioners
in Radio and Electronics (I.P.R.E.1
Ltd. Membership Conditions booklet
1/ -. Sample copy of I.P.R.E. Official
Journal 2/- post free. Secretary, 32

Name

Berks.

City

Kidmbre Road, Caversham, Reading.

KNOWLER HILL
LIVERSEDGE, YORKS.
Telephone: Cleckheaton 2866
COMPLETE TV SETS UNTESTED
.. 30/Bush 12ín. 13 channels, TV24C ..
0/..
Bush 14ín. 13 channels, TV43 ..
.. 75/Bush 14ín. 13 channels, TV53 ..
Pye 14ín. 13 channels. V14C console .. 50/.. 501Pye 14ín. 13 channels. VT4
Philips 14ín. 2 and 10 channels. 1446 .. 351We have 17in. TV Sets with rough cabinets.
coils fitted 2 and 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 guarantee. POST FREE.
ECL80
ECC82
EY51
EBF80
EB91
EF91
6SN7
6F1

6Fí3
6F14
6315
6LD20

10C2

21-

10F1
10P13
10P14
20D1
20P1
20L1
185BT

5/2/6
4(6
9d.
9d.
2/9
1/2/5/5/5/-

U281
U282
U329

51-

1/5/5/3/5/-

5/.

8(6

5/5/5/5/-

PY80
PY81
PY82

PZ30
PCF80
PCC84

EAC91

PL83
PL33
B36
N37

5/4/5/6
44/64/6
118
5/4/4/-

5)6J5
3/27SU
5/PL81
51U12
41PL82
5/PCL82
6/for
2
EF80
Grade
doz.
or
10/- per
EF80 1/6
test purposes, 4/- doz.
New Valves Ex. Units. POST FREE.
ARP12 1/6. 6 for 5/8. box of 50 20/ IT4 2i -,
ARS 21 -. ARTP2 21 -, APT4 2/ -, APP37 2/
6K7 2 / -, 6K8 4/ -, 5U4 3/ 6SN7 3/ -, 6V6 3/
6V6GT 4/6, VR150 /30 2/6. 6C4 2/ -, EL91 1/9.
EF91 1/9, EF50 L -. 6/- doz., 6F6 216. 5Z4 5/8.
6X5 4/6.
P.M. Speakers. Removed from TV Sets.
All perfect condition. Rola and Plessey.
6 x 4in., 5/-: Goodman and R. and A.. 7 x 4ín.,
61 -: Rola and R. and A. 6) in, round. 3/8:
6ín. Dish. round. 5/-; 8ín. round, 6 / -. Post
on any speaker. 2/ -.
TV Tubes Picture Tested. Reclaimed
from TV Sets. 12ín.. 17/-, 14ín., 30/-. Carr.
7/6. 6 months unconditional guarantee.
Mixed Mains Droppers. Removed from
TV chassis.. 10/- per doz. Post free.
TV Tubes. Completely rebuilt and refaced.
Old glass not re.
12 months guarantee.
Any make.
and
price of £3.15.0. Carr. Instrade pr
KT36

,

,

A

RESICAP. BRIDGE

p3&!616

Checks all types of resistors, condensers
6 RANGES
Direct reading.
Built in I hour.

READY CALIBRATED

Stamp for details of this and ocher kits.

(Dept. VP)

Raleigh Mews, Raleigh Street, Nottingham

NYLON

-

P.T.F.EI

ROD, BAR, SHEET, TUBE, STRIP, WIRE
No quantity too small
List on application

ALUMINIUM, LIGHT ALLOYS
BRASS, COPPER, BRONZE

H. ROLLET & CO., LTD.
6

CHESHAM PLACE, LONDON, S.W.I
BELgravia 4300

Works:
36 ROSEBERT AVE., LONDON, E.C.1

Address

Branches at Liverpool, Manchester,
Birmingham, Leeds

County

4

www.americanradiohistory.com

,

urance, 7/6.
Metal Rectifiers, removed from TV chassis.
mixed, 121 -per doz. Post free.

RADIO MAIL

FREE TRIAL OF FER!
'lE1tMS ONLY il- PER WELK!

BOOKS &

OLD TOWN HALL

September, 1963

PRACTICAL

TELEVISION

THAT 'DIFFICULT' REBUILT TUBES

COMPONENT...
SAME DAY!
No matter how old or how new the set you
are servicing, if you require a line output
transformer it is 999-1 that we will have
it in stock or can rewind it quickly.

with

J.

DIRECT TV REPLACEMENTS
*Please Note our New Address:

LTD.

DEPT. PTV, 126 HAMILTON RD.,
WEST NORWOOD, LONDON, S.E.27
Telephone: GIP 6166 (PBX)

tube is rebuilt with experience and
We were amongst the very
know -how.
first to pioneer the technique of rebuilding
television tubes.
Each

PRICES

12m. E4.10.0
15m. E5.0.0
17m. E5.0.0
C.W.O. or C.O.D.

RE

-VIEW

14m. E4.15.0

21in. £7.0.0

Carriage Paid.

ELECTRONIC

STAFFORD
SURREY.

THE

ENGINEERING OPPORTUNITIES

is a highly informative 156 -page guide to
the best paid engineering posts. It tells
you how you can quickly prepare at home
for a recognised engineering qualification
and outlines a wonderful range of modern
Home Study Courses in all branche of
Engineering. This unique book also gives
full details of the Practical Radio & Electronics Courses, admits- .tered by our
Specialist Electronics Training Division
the 13.1.E. T..School of Electro,rics, explains
the benefits of our Employment Dept. and
shows you how to qualify for five years
promotion in one year.

-

TUBES

ROAD, WALLINGTON.
Tel. WALlington 4382

OF

WHICH

IS YOUR
PET SUBJECT ?
Mechanical Eng..
Electrical Eng..
Civil Engineering,
Radio Engineering.
Automobile Eng.,
Aeronautical Eng.,
Production Eng.,

A.M iMeoh.E.

experience, you cannot afford

I

C.E.

A.I 0.8.
A.F R Ae.S.
B.Sc.

to miss reading this famous book. If you are
earning less than Las a week, send for your
copy o: "ENGINEERING OPPORTUNITIES"

Basic Paacdol and Theoretic purses for beginners in
Rador,
Electronics, Etc.,
A.M.Prit.I.R. E. City & Guilds
R. +do Amateurs' Exam.

T..

h .T. E. B.

A.M.Brit.I.R. E.
City 6 Guilda

Certificate

P.M.G. Certificate
P- arrival Radio
Rad

GET SOME
LETTERS AFTER
YOUR NAME!
A.11

" NO PASS - NO FEE"

PRACTICAL
EQUIPMENT

Building. Plastics,
Draughtsmanship,
Television, etc.

A.h .I. Prod.E.

We definitely Guarantee

n

B.Television Servicing

astical Electronics
Electronics Engineering

Automation

INCLUDING
TOOLS!
The cprctalssr Ever
transcs Din', io,, of
B.I.E.T Yzncorpora r-

ingF.St.! lnrtir u:e.'
N'OlC" offers ion
r.:1

i' :g

a

laeararory narn-

at borne
pro 'rica! ermp me.u.
Ask for details.

B.I.E.T.
SCHOOL OF
ELECTRONICS

POST CO(/PON NOW

f

Please send me your FREE 156 -page
"ENGINEERING OPPORTUNITIES"

;Write if you prefer not to cut page)

NAME

Gen. Cert. of Education

Etc., etc.

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (Incorporating E.M.I. Institutes)
(Dept. SE '20), 29 Wright's Lane, London, W.8

THE B.I.E.T. IS THE

4.

for luminosity.

TOAMBITIOUS
- LATEST EDITION ENGINEERING OPPORTUNITIES

Have you sent for your copy?

today-FREE.

Each screen tested

173

and Night Ansatone Service

age or

rebuilt
completely

_J. Each tube comes to you with a guarantee card
7S covering it for a year against all but breakage.

Retail quotations gladly given on receipt of s.a.e.
Trade -Please send your letter headings for data
charts.

Whatever your

a

new gun assembly.

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

FRE

RE -VIEW
Each tube is

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

Day

You're safe
when you
buy from

ADDRESS

SUBJECT OR EXAM
THAT INTERESTS ME

LEADING ORGANISATION OF ITS KIND IN
www.americanradiohistory.com

(S EI20)

THE WORLD

PRACTICAL

it

September, 1963

TELEVISION

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
CATHODE RAY TUBES
SUFFOLK TUBES LIMITED
1/3 UPPER RICHMOND ROAD
PUTNEY, S.W.15.
Tel: Vandyke 4304/5267

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
ALL TYPES
12

-

KEEN PRICES

-

MONTHS' GUARANTEE

PROMPT DELIVERY
WRITE FOR BROCHURE

Winter Trading Co. Ltd.
95 Ladbroke Grove
London, W.11
and Branches

Chester Radio
11 City Road
Chester
Tel: Chester 24727

Fylde Television Services
460 Talbot Road
Blackpool
Tel: Blackpool 31159

Weston Hart Ltd.
236/8 Fratton Road

Taylors
162 Eastney Road
Milton, Portsmouth
Tel: Portsmouth 35000

R. Watson

Lawsons Ltd.

Millards Southern Rentals
3 High Street
Aldershot, Hants.
Tel: Aldershot 20408

J. Wildbore Ltd.

Lucketts of Banbury
57a/58a High Street
Banbury, Oxon
Tel: Banbury 2813

T. Barratt & Co. Ltd.
Mill Street
Sutton Coldfield
Tel: Sutton Coldfield 1192/3
G. M. Carlow Ltd.

Manchester
Tel: Dea 2772

Electrical Marketing Co. Ltd.
12a College Square North
Belfast I
Tel: Belfast 33340

Radiovision (New Forest) Ltd.
The Croft
Burley, Hants.
Tel: Burley 2128

R.E.D. Ltd.
Waltham Street
Crewe
Tel: Crewe 4364

Cotton T.V. Service Ltd.
63/65 Oundle Road
Peterborough
Tel: Peterborough 2169

Portsmouth
Tel: Portsmouth 24125
36 Cornhill

Bury St. Edmunds, Suffolk
Tel: Bury St. Edmunds 3304

J. H. Sunderland

Clements Street
Rochdale, Lancs.
Tel: Rochdale 48484
11

Wizard Productions
16 Withy Grove

www.americanradiohistory.com

Leathern Bottel
Wavenden, Woburn Sands, Bucks
Tel: Woburn Sands 2027
6/12 Peter Street
Oldham
Tel: Mai 4475

3

Hurst Green Road

Bentley Heath, Solihull
Tel: Knowle 2742

