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PRACTICAL TELEVISION March, 1955

PREMIER RADIO COMPANY
OPEN TILL

6 P.M. SATURDAYS
(Regd.) B. H. MORRIS & CO. (RADIO) LTD.

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

THE COMPLETE TELEVISOR IS SAFE
TO HANDLE, BEING COMPLETELY
ISOLATED FROW THE MAINS BY A
DOUBLE WOUND MAINS TRANS-
FORMER. ALL PRESET CONTROLS
CAN BE ADJUSTED FROM THE FRONT,
MAKING SETTING UP VERY SIMPLE.

Telephone :

AMBASSADOR 4033
PADDINGTON 3271

The NEW -PREMIER TELEVISOR
SUITABLE FOR USE WITH THE ENGLISH ELECTRIC CATHODE
RAY TUBE T901 OR ANY POPULAR WIDE ANGLE TUBE

20 valves (plus tube) Superhet Receiver, tunable from 40-68 Mc/s without coil or core
changing. Wide angle scanning Flyback EHT giving 14 kV, Duomag Focaliser, permanent
magnet focussing with simple picture centring adjustments, suitable for any wideangle
Tube, may also be used with a 12 in. Tube with very minor modifications.
VISION CIRCUIT. Common RF Amplifier, single valve frequency changer. two IF
stages, Video Detector and Noise Limiter followed by special type of Video Output
Valve. ALL COILS PRE -TUNED ASSURING ACCURATE ALIGNMENT AND EX-
CELLENT BANDWIDTH.SOUND

CIRCUIT. Coupling from anode of frequency changer, two IF stages,
Double Diode Triode detector and first LF Amplifier, Diode Noise Limiter and Beam
type Output Valve, feeding a 10in. Speaker. ALL COILS PRE -TUNED.
TIME BASES. 2 valve sync. Separator, giving very firm lock and excellent interlace:
LINE TIME BASE. Blocking OsCillatOr using a pentode driving a high efficiency

stage comprising Ferroxcube Cored Output Transformer with Booster Diode.
FRAME TIME BASE. Blocking Oscillator driving a Beam Output Valve coupled
through a Transformer to the high efficiency FERROXCUBE Cored Scanning Coils.
POWER PACK. Double wound Mains Transformer supplying all L.T. and H.T. using
two full -wave Rectifiers.
The Televisor may be constructed in 5 easy -stages: (I) Vision, (2) Time Base,
(3) Sound, (4) Power Pack, (5) _Final Assembly. Each stage is fully covered in the
Instruction Book, which includes layout, circuit diagrams -and point-to-point wiring
instructions. The Instruction Book also includes full details for converting existing
Premier Magnetic Televisors for use with modern wide angle tubes. All components
are individually priced.
Instruction book 3/6, Post Free. Send Stamp For Latest Catalogue

Console Cabinets in figured walout can be supplied for the above receiver at a cos
of f13/101-, plus 21/- pkg. & Carr. H.P. Terms for cabinet on request.

BUILDING THE "SIMPLEX "?
Thousands of enthusiasts are building the
" Simplex " Televisor, now being featured
in " Practical Television." WHY NOT
YOU ? CONSTRUCTOR'S ENVELOPE
containing full constructional details and
Blue Print, additional notes and suggeS-
tions. and Query Service form, sent for
ONLY 5/-. All components available ex
stock as follows :
ALUMINIUM CHASSIS. - 18 s.w.g.
DRILLED, for VCR97 version with screens
and tube holder bracket. 22/6.
TRANSFORYIER.-150-I-350 v. 150 m.a.
6,3 v. 5 a.. 5 v. 3 a. tapped at 4 v., ONLY
32/6. '(Postage 2/-.)
CHOKE. 10 h. 120 ma., 10/6. (Post 11-.)
RECTIFIERS.-RYI3 5/- ea.. K3/40 61- ea.
VALVES.-EF50 616, SP61 4/-, 6SN7 9/-,
635 5/6, EB34 3/6. EA50 3/6.
VALVEHOLD S.-B9G/(EF50) 10d.,
I.O. and M.O. 641., Diode (EA50) 6d.,
VCR97 2/6.

-VC It97 Tt'811.-Tested full screen, 42-/6.
CONDENSERS.-Eleetrolyties 25 told.
25 v. 10, 16 x 8 mfd., 450 v. 5/6. 32 a 32 mfd:
950 v. 61-. Mica, silver mica, and tubulars,
330 v. 6d. each.
POTENTIOMETERS. -All values, pre-
set 1.9 each, long spindle 3/-, with switch,
4/6.
RESISTOSIS.-I watt 4d., i watt 5d.,
1 watt 6,1., (.5 k. 5 watt, 1/6.
COIL FOE MERS.-lin. 8d., lin. 10d.
SPEA KER.-0:in. ROLA P.M. less
trans. 19/6 (pokage 2/-).
0/P. TRANSFORMER. 57-
A 11 Components Brand New and Un-
used. Full Price List available on

request.
Open until 1 p.m. Saturdays, we are 2.Cash

with order, please, and print name

U.E.I. CORPN.

1G6 6/6
1E7 6/6
1LH4 81-
1LN5 8/-
1L4 7/6
2B7 8/6
3A4 91-
3B7 8/6
6AG5 7/6
6AK7 9/6
6B4 . 7/6
6B8 7/6
608 8/-
6G6 6/6
6H6 5/ -
6K6 9/ -
6L7 7/6
6N7 716
6R6 8/6
6115 8/6
6V6 8/6
6V6GT 7/6
6SA7 8/6
6SG7 7/6
6S1-17 7/6
6SJ7 8/6
6SK7 "716

VALVES.
7A7 8/6 5Z4 10/-
7.05 8/6 5U4 10/ -
7F7 8/6 6AC7 6/6
7W7 8/6 6K7GT 5/6
12116 8/6 807 7/6
12J5 6/ - ECH35 12/6
12AH7 12/6 EA50 3/6
12SG7 7/6 EBC33 8/6
125K7 8/6 EB34 3/8
129117 716 EF36 6/6
28D7 7/6 EF39 6/6
32 7/6 EF50 0/6

3560y6 7811 Ivan68 Sylvania
58 8/6 EF91 12/6
1622 111-

Y1626 4/- EEK5312 165/6

1299A 7/6 EL32 7/6
VR150/30 8/6 SP61 4/-
VR137 5/9 MTJ14 10(6
KT94 8/6 RL37 6/:-
KT2 51- VS70 7/6
VP23 6/6 954 6/ -
HL23DD 6/6 955 6/-
TP2S 8/-
1S5 8/- 9003 8/-

6SL7 9/.. 1T4 8/- 9004 6/-
6567 7/6 195 8/ - 931A 50/ -

R.F. UNITS TYPE 26 and 27. Fot
use with the 9.1355 or any receiver with
a 6.3 v. supply. These are the variable
tuning units which use 2 valves .E1'54
and 1 of EC52. Type 26 covers 65-50 Mcis
(5-8 metres). and Type 27 covers 85-65
Mc/s (3.5-5.0 metres). Complete with
valves, and BRAND NEW IN MAKER'S
CARTONS. ONLY 35/- each.

TRANSFOR MERS.-Manufactured to
our specifications and fully guaranteed
Normal Primaries. 425-0-925 v. 200 ma.
6.3 V. 4 a. 6.3 v. 4 a., 5 v. 3 a., ONLY
50/- ; 350 V.-0-350 v. 160 ma 6.3 v. 5 a.
6.3 v. 3 a., 5 v. 3 a., ONLY 4216: 250 v.-0-

.

250 v. 100 ma.. 6.3 v. 6 a. 5 v. 3 a., /ONLY
32/6. 350v.-0-350 iv.. 150 ma. 6.3 v. 5 a.,
5 v. 3 a. ONLY 32/6. 250-0-250 v. 60 ma.,
6.3 v. 3 a., 5 v. 2 a. ONLY 21/-. The above are
fully shrouded, upright Mounting. 5.5
E.H.T. with 2 windings of 2 v. 1 a., ONLY
72/6 ; 7 kV. E.H.T. with 4 v. 1 a.. ONLY
82/6. PLEASE ADD 2/- POSTAGE FOR
EACH TRANSFORMER.
I1.ILT. TR A NSFO R M ER FOR VCR97
TUBE. 5,500 v. 5 ma., 2-0-2 v. 1.1 a. 2-0-2
v. 2 a. 37/6 (postage 2/-).
PTE 45 me,'s I.F. STRIPS. -The strip
that is ready made for the London Vision
Channel.- Complete with 6 valves EF50
and 1 of EA50. BRAND NEW. ONLY 70/-.
CHASSIS OF INDICATOR 233. -Con-
tains VCR97 C.R.T. holder, 11 valve
holders, resistors, condensers, etc., etc.
BRAND NEW. ONLY 10/- (carriage, etc.,
5/-):

sins. from High Holborn (Chancery Lane Station), 5 ming. by bus from King's Cross.
and address clearly. Include postage as specified and on Component Orders under'E2.

THE RADIO CORNER, 133, GRAY'S INN ROAD, LONDON, W.C.I.
(Phone TERminus 7937.)
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" R.F. 26 " P.M.
CONVERTER. UNIT

881100 Me/s
We can now offer this self-
contained Unit comprising
6 valves : 2-6BA6, EB91,
VR137, EF54. EF54. Two
I.F. stages sand separate
local oscillator, also Muir -
head Graduated Vernier
Drive ensuring easy tuning.
Components Offered to

Complete P.M. Unit
New RF "26" Unit

with 3 valves,
VR137, EF54.
EF54. Chassis
stamped out for
easy conversion 21.15.0

Complete set of all
components for
conversion includ-
ing 2-6BA6 and
EB91, tuning con-
denser, I.F.T's
and Osc. coils, re-
sistors and fixed
condensers, plugs.
wire and tag
strips ... 24.12.6

Instruction Book
with technical
circuit and com-
plete lay -out dia-
grams ... ... 2.0

Special offer of all
above items and
RF26, including
circuit, postage
3/- 26. 5.0

Charge for align-
ment when corn-
palted .. '7.

Assembled, aligned
6'

and ready for use 28.10.0
All Items sold separately.

CR I'ST.% I, MICROPHONE
(RADIO LTD.) INSERTS

SPECIAL OFFER "38" WALKIE TALKIE SETS
We have purchased large quantity of the above " 38 "Sets, and can
now offer same complete with 5 valves : 4-VP23 and ATP4. Throat
microphone, headphones, junction box and collapsible aerial.
Freq. range 7.4 to 9 me/s. Range approx. 5 mile,. In absolutely new
condition and Guaranteed Air Tested at 59/6, carriage 51-.

We have over 20,000 American and B.V.A. valves -hi ktock:
ALL VALVES NEW AND GUARANTEED.

1D8GT 101- 6AM6 9/- 12SA7GT 8i6 EF36 616 SP4I 4/-1A7GT 12/6 42 8/6 12SQ7GT 8/6 EF39 6/6 D41 5/-
1H5GT 10/- 43 8/6 12SJ7GT 816 EF32 6/6 VP23 6/6
1N5GT 10/- 75 , 8/6 12SK7GT 8/6 EL32 7/6 HL23DD
1L4 ' 816 12SR7 7/6 EF50 (Red - 6/6
1Q5GT 170//6- 680L6G 10/- D 6/6 Syl) 10/- 5
1A5GT 101- 6Q7GT 8/6 6C6 6/6 111.2 3/6 PEN25 6/6'
1S5 7/6/ grovz 8/6 6A7G 8/6 LP2 9J- QP25 616
1S4 6A8G 8/6 KT2
1T4 7/6 6SJ7GT TZ40 35/- VP2 885166

ATP4TQP21221

848///61

1R5 7/6 6SK7GT 8/8 OZ4 7/- SP2
3S4 7/6 6SN7GT 91- 25Z5G 8/6 TDD2A 8/6 MS/PENB
3V4 7/6 6SL7GT 91- 25Z6G 8/6 VP2B 8/6 7/6
11.,N5 8/- 6SC7 10/- 35Z4GT 8/6 216SG 4(-

PMXS2.51PE- N127/1661LD3 8/- 6V6G 7/8 35Z5GT 8/6 866A
5U4G 8/6 6V6GT 7/6 35L6GT 8/6 354V 5/- 6A6 10/-
5Z4G 8/6 6F6G 7/6 50L6GT 8/6 4D3 4/- 46 10/s.5Z3G 8/6 6AC7 6/6 25A6G 8/6 9D2 4/- AC/PEN 10/-'
MU14 8/6 6AG7 12/6 KT33C 10/- 8D2 41- FC13C- 10/-
6E8 7/6 6C5GT 5/- KT66 12/6 PEN46 7/6 FC13s/c 1.0/-
61180 9/- 6J5GT 5/- EBC33 8/6 AC6PEN 6/6 42SPT 6/-610G 6/6 12A6 7/6 EF54 6/- VP41 7/8 PEN
8J7G 6/6 12K7GT 8/6 EB34 3/6 TH233 10/- 12/6
6N7GT 7/6 12E8GT EA50 2/- 41MP 7/6 VT501 7/6
6L7 7/6 12Q7GT 8/6 Dl 2/- SP61 4/- U19 10/-

EY51
EF41

121-
11/-

UL41
UY41

11/- EF80 10/6
11/- EABC8010/-

PL81
PL82

12/6
10/-

12AT6
12AT7

8/-
9/.

EL41 1.7./- UF41 11/-, ECC85 10/- PY81 1.0/- 12A1J6 9/-
EZ40 WI- DK40 10/-,,EZ80 9/- PY.82 10/- 12BA6 9/-
EM34 10/- 5055 10/-1E1,450 10/- PCC84 12/6 12BE6 10/-
3534 8/- 5005 10/- !ECL80 12/6 PCF82 12/6 6X4 8/6

816
POST
FREE

8P6
POST
FREE

Ideal for tape recording and
amplifiers. No matching trans-
former required.

SP EC IA L REDUCTION
1A7GT. 1N5GT,

1H5GT. 1A5GT (or
1Q3GT). ...40/- Set

10 EF50 (Ex -Brand
New Units) 5/-

6K8ch _ .45
G, 0K7G, 607G,

/.
5Z4G, .6V6G 37/6 

1R5, 1S5, 1T4, 184
or (3S4 or 3V4) ...27/6 

TP25, 11L23/DD
VP23. PEN25 (or

6KQ8G, 6K7G, 6Q7G,25/-
25A6G, 25Z5 (or -

25Z6G _ _37/6
12K8GT. 12K7GT,

12Q7GT, 35Z4GT,
35L6GT (or
50L6GT) ...37/6

12SA7GT, 12SK7GT,
12SQ7GT, 35Z4GT,
35L6GT (or
59L6GT) ...37/6 

Packard -Bell Amplifier
Complete with 28D7 and
6SL7GT. relay plugs.
Brand new with booklet

26 -page Catalogue, 3d. Open Mon. -Sat. 9-6. Thurs. 1 p.m 12'6. p.p. 2/-.
5, HARROW ROAD, PADDINGTON, LONDON, W.2. TEL.: PADDINGTON 1008/9, 0401.

RADIO SUPPLY CO. (LEEDS)
LTD.

Post Terms C.W.O. or C.O.D. NO C.O.D. under £1. Postage 3./- extra under 10/- : 1/6
extra under £1 ; 2/- under 23. Open to callers 9 a.m. to 5.30 p.m. Sats. until 1 p.m.

S.A.E. with enquiries, please. FuR list 5d.; Trade List 5d.
R.S.C. MAINS TRANSFORMERS ( FuE

G UA
Ly

ILANTEED)
Interleaved and Impregnated. Primaries 200-230-250 v 50 c/s Screened.

TOP SHROUDED, DROP THROUGH
250.0-250v 70 ma, 6.3v 2.5 a ... 12/11
260.0-260v 70 ma, 63 v 2a, 5v 2a ... 14/11
350-0-350v 80 ma, 6.3v 39, 4v 2.5 a ... 15/11
350-0-350v 80ma, 6.3v 2a.5 v 2a ... 1716
250-0-250v 100 ma, 6.3v 4 a, 5v 3 a ... 21/9
350.0-350v 100 ma, 6.3v 4 a, 5v 3 a ... 21/9
350-0-350v150ma,6.3v 4a,5 v 3 a ... 27/9
FULLY SHROUDED UPRIGHT
250-0-250 v 60 ma, 6.3 v 2 a, 5 v 2 a

Midget type, It -3-31n. 16/9
2.50-0-250 v100 ma, 6.3 v 4 a, 5 v 3a ... 23/9
250-0-250i' 100 ma. 6.3v 6 a, 5v 3 a, for
' R1335 Conversion ... ... 29/9
300-0-350 v 100 ma, 6.3v 4 a, 5v 3 a ... 2319
350-0-350v 70 ma, 6.3 y2a.5 v 2a 18/9
350-0-350 v 100 ma, 6.3`v 4 a, 5 v 8 a ... 2319
350-0-350 v 150 ma, 6.3 v 4 a, 0-4-5 v 3 a 29/11
425-0-425 V 200 ma, 6.3 v 4 a, C.T. 6.3 v

4 a,C.T..5v 3 a ... 1147,
450-0-450 v 250 ma, 6.2 v 6 a, 6.3 v 6 a,

5 v 3 a ... ... 69/6
FILAMENT TRANSFORMERS
All with 200-250 v 50 c/s Primaries ; 6.3 v
1.5 a, 5/9 6,3 v 2 a, 7/6 : 0-4-6.3'y 2 a, 7/9
12 v1 a, 7/11; 6.3 v 3 a, 9,11: 6.3 v 6 a, 17/9.
CHARGER TRANSFORMERS
200-250 v 0-9-15 v 1; a. 11,9; 0-9-15 v 3 a, 16/9:
0-9-15 v 4a, 1,8/9: 0-9-15 v 6 a, 22,9. -

OUTPUT TRANSFORMERS
Standard Pentode 5.000 to 3 ohms ... 4/9
Standard Pentode 7/8,000 to 3 ohms 4/9
Standard. Pentode 10,000 to 3 ohms 2/11
Small Pentode 5,000 to 3 ohms ... 3'9
E.K.T. TRANSFORMERS 200-230-250 v
2,500 v 5 ma, 2-0-2 v 1.1 a, 2-0-2 v 1.1 a,

for VCR97, VCR517 ... 36/8
SPECIAL OFFERS. -Midget Mains
Trans. Primary 220/240 v50 c/s. Secs. 250-
0-250 v. 70 ma, 0.3 v 3 a, 11'9. Output Trans.
5,000 to 3 ohms 2/9.

 SMOOTHING CHOKES
250 rna h 100 ohms ... 11!9
100 ma 10 h 200 ohms Potted ... ... 8/9
80 ma 10 h 350 ohms ... 5/6
60 Ma l° h 400 ohms ... 4'11
CO -AXIAL CABLE ;in.
75 ohm 14136 7d yd
Twin -Screened Feeder ... -.100 yd
TV. P'It NIPL IFTER.-For Fringe
Areas. Brand New. Complete with 6F13
valve. Only 22.-6. .

SELENIUM METAL RECTIFIERS
RM4 250 v 250 ma, 11/9 : RM3 125 v 120
ma, 5/9 C.E.C. 300 v 250 ma, 12/9 : 120 v
40 ma 3/9 ; 6112v 1a F.W., 59: 240 v 50
ma, 6/9 : 6/12 v 2 a F.W.. 919 ; 250 v 80 ma,
7i9 : 6,12 v 3 a F.W.. 12/6.
BATTERY SET CONVERTER KIT
All parts for converting any type of Bat-
tery Receiver to A.C. mains 200-250 v 50
c/s. Supplied 120 v 90 v or 60 v at 40 ma.
Fully smoothed and fully smoothed L.T.
of 2 vat 0.4 a to 1 a. Price including circuit
48/9. Or ready for use 8/9 extra.
ALL DRY RECEIVER BATTERY
SUPERSEDER KIT. -AU parts for the
construction of a unit (housed in metal
case 5-4-41in.) to supply 90 v 10 ma, and 1.5
v 250 ma Fully smoothed. From 200-250 v
50 c/s mains. For 4 -valve receivers. Price
inc. point-to-point wiring diagramS, 35/9.
Supplied assembled and tested, at 42/6.
SILVER MICA CONDENSERS. Most
values 50. ea., 3/9 doz. one type.
VOL. CONTROLS (standard long spin-
dles). All values, less switch, 2/9 ; with
S.P. switch. 3/9 ; with D.P. switch, 416.
ELECTROLYTICS.-Tubular 8 mfd 450 V.
1/11: 15 mfd 450 v. 2!11: Can 8-8 mfd 450 v,
3/11 8-16 mfd 450 v. 3111 ; 16-16 mfd 950 v,
4/11 32 mfd 350 v 2/11 32 mfd 450 v,
4111 32-32 mfd 350 v. 5/6 ; 32-32 mfd 950 v;
5/11 64 mfd 450 v. 3(9 : 60-100 mfd 350 v,
'7/6. 100 mfd 450 v, 419.

Dept. N.,
32; THE CALLS, LEEDS, 2.
EX -GOVT. SMOOTHING CHOKES. -
50 ma 5-10 h . . 2/9
100 ma 10 h 150 ohms Tropicarised ... 6/9
150 ma, 10h 150 ohms ... ... 11/9
250 ma 10h 150 ohms ... 14/9
250 ma 10 h 50 ohms ... ... 14/9
EX -GOVT. MAINS TRANSFORMERS
Primaries 2301250 v 50. c/s 4 v 2.5 a, 4/9 ;
4v 6 a (High Ins.), 7/9: 48 v I a, 9/9 ; 400v
C.T.150ma.4 v 6a, 6.2v 6 a 6.3 v 0.6a, 4 v
6a,4v3a,5v3a,4v3a,5v2a.22/9 : 300-0-
300 v 120 ma 4 v 1 a, 17/6 ; 865-775-660-0-690-
770-865 v 500 ma, 29/6 610-0-610 v 150 ma,
300-0-300 v 150 ma, 1220 v 350 ma, 29/6: 460
v 200 ma, 6.3v 5 a, 29/6: 460 v 200 ma. 5.3 v
5 a, 29/6. Add 5/- parr, to types at 29/6.
EX -GOVT. E.H.T. SMOOTHERS
.02 mfd 8.000 v, 1/11:.25 mfd 4,000 v (Block).
1 9 ; .5 infd 3,500 v, 3/3.
R.F. UNITS TYPE 26. -Brand new. Car -
toned, 39/6, plus carr., 2,6.
BATTER Y CHARGERKITS.-Comist-
ing of attractive Green Crackle Case,
Transformer, F.W. Rectifier, Fuse. Fuse -
holder, Tag strip, Grommets, and Circuit.
For mains Input 200-230-250 v 50 cis 6 v 2 a,
25/9; 6v or 12 v, 2 a, 31/6 : 6 v or 12 v, 4 a,
49/9 ; Any type assembled and tested for
6/9 extra.
R.S.C. 6v or 12v BATTERY CHARGER
For normal A.G.
mains input 200-
230-250 v, 50 c/cs.
Selector panel for
6 v or 12 v charging.
Variable charge
rate of up to 4
AMPS. Fused, and
with 5 amp meter.
Well ventilated
metal case with
attractive crackle
finish. Guaranteed for 12 months, 69/6.
Cart. 2/6.
BATTERY CHARGERS. -For mains
200-250 v 50 cis. Outputs for charging 6 v or
12 v at 1 amp. In strong metal case. Only
19/91- Above can also be used for electric
train power supply.
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BUILD THIS

PRACTICAL TELEVISION

HIGH QUALITY
1WCOST

AMPLIFIER
* Circuit designed by

Mullard research
engineers.

* Specified compon-
ents available from
most radio dealers.

Here's an entirely new amplifier
circuit which brings high quality
sound "reproduction within the reach of

thousands more enthusiasts. It has been designed by
Mullard research engineers with special regard for easy con-
struction and low cost. Full details of the circuit are included in
the 2/6 book which is obtainable from radio dealers or direct
from Millard Valve Sales Department - 2/10 post free.
Get your copy now.

Mullard
I PA<,1

MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2

March, .1955

spamazumms...
 EASY TO

BUILD AT LOW COST
 NEGLIGIBLE DISTORTION

AT ALL OUTPUT LEVELS
*UNIFORM FREQUENCY RESPONSE

IN AUDIBLE RANGE
 GOOD TRANSIENT RESPONSE
 LOW OUTPUT RESISTANCE
 LOW HUM AND NOISE
 DESIGNED ROUNDS MULLARD MASTER,:

VALVES -,EF86, ECC83
2 x EL84, GZ30 or EZ80

UUUUUUU 1111111111111EN MMMMM
MV141308A

`MICROMITE1
DRY ELECTROLYTIC CONDENSERS

These small but high quality electrolytics have proved so popular that the
range has been greatly extended. The use of high -gain etched foil
electrodes keeps size and weight down, making the condensers suitable for
suspension wiring. Conservatively rated; long shelf life 'ensured; green.
plastic insulating sleeving prevents short-circuits.

Capacity.
in µF.

Peak

Volts

Surge.
Volts

Dimns. in Ins. Type

No.

List
Price

Length Diam.Each
50
25

I

8
16
32
4
8

16
32

12
50

350
350
350
350
450
450
450
450

15
60

400
400
400
400
550
550
550
550

II
14
11
1-18

2 lk
2 ti-
I U
14
I ii
211

11
11
R

ii
A
i A
A
4
IAI*

CE87B
CE88DE
CE86L
CE99LE
CE91LE
CE93LE
CE99PE
CE9OPE
CE92PE
CE94PE

2/9
3/.
2/6
3/3
4/-
6/-
3/3
3/6
5/-
7/6

THE TELEGRAPH CONDENSER CO. LTD
RADIO DIVISION: NORTH ACTON LONDON W.3 Telephone : ACOrn 0061
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& TELEVISION TIMES
Editor : F. J. CAMM

Editorial and Advertisement : " Prat:tit:al Television," George Newnes, Ltd. Tower House,
Southampton Street. SI rand. W.C.2. 'Phone: Temple Bar. 4363. Telegrams: Newnes, Rand, London.

,Registered at the G.P.O. for transmission by Canadian Magithirte Post.

Vol. 5 No. 58 EVERY MONTH MARCH, 1955

Televiews
COMMERCIAL TV

ALTHOUGH we are promised commercial
TV programmes this year, it is obvious
that the Independent Television Authority

will be handicapped by lack of high-powered
transmitters for some time. The service is expected
to begin either in September or in October, and at
first it will provide a service for about a quarter
of the viewing public living in the metropolis
and at present served by the Alexandra Palace
transmissions, and for about one -sixth of those
served by the Crystal Palace Transmissions, which
are likely to commence at the end of next year.

Not until the new BBC equipment is installed
at Crystal Palace will I.T.A. be able to use the
same mast, and the latter until that time must Use
the temporary transmitter at Croydon. This is
of comparatively low power and the coverage
will be limited in general to the boundaries of
the Metropolitan area in the north and south and
slightly beyond that area to the east and west.

The I.T.A. transmissions will be on a higher
frequency in Band III and, therefore, viewers will
need a second aerial. It is said that these may
cost between £15 and £20. Thus, those who wish
to view the BBC as well as the I.T.A. transmis-
sions must have two aerials, and this will intro-
duce switching arrangements so that one aerial
can be cut out. The installation of two aerials
in one building will introduce complications if
interaction is to be avoided.

_THE COST OF COMMERCIAL TV
ACCORDING to an advertisement issued by a

well-known radio dealer commercial tele-
vision will cost the advertiser about £1,000 a
minute. This adVertisement also contains the
following statements : " This is the estimated
cost to the advertisers of providing the com-
mercial TV programmes ; the service will be
scheduled to start about September 1st, 1955 ;

the first London Area Transmitter is due to be
erected at Beulah Hill early in 1955 ; the situation
of the new station should give very favourable
reception in the Croydon area ; the station will

operate on Band Ill and you will not be able to
enjoy these programmes unless your television
receiver is either a new multi -channel model or
has been fitted with a converter ; in many cases
it will not be practical to fit converters to receivers
more than four years old ; in the case of 9in.
and 10in. receivers of this age or more, the
conversion may be uneconomic ; there are
approximately 38,000 TV licences issued in the
Croydon area. If we assume 5 per cent. without
licences, this means 40,000 sets in use. Not
more than 2,000 are likely to be multi -channel
models"; this leaves 38,000 conversions or
replacements to be provided in nine months it
everyone wants to see the opening of the new
service ; this is impossible ! We estimate that,
converting 25 sets per week, it would take us
three years to modernise the sets we have actually
sold, even assuming that the converters are
available."

OUR ANNUAL INDEXES
MAY we remind readers that a volume of this

journal comprises 12 issues, from June to
May inclusive. At the end of each volume we
publish an index which may be obtained from
our Publishing Department for Is.

Arrangements have been made for Messrs.
Hazell, Watson and Viney, of 52, Long Acre,
London, W.C.2, to undertake the binding of
your issues in complete volumes with the appro-
priate index. If you are desirous of having your
issues bound, Messrs. Hazell, Watson and Viney
will be pleased to let you have a quotation for the
work on receipt of an inquiry. Those readers who
prefer to have their copies bound by a local
bookbinder can obtain not only the above-
mentioned index but also an index for any
previous volume from us direct.

Whether you have your issues bound or not,
you will find it convenient to possess indexes of
all bur volumes. These should be kept in a folder,
so that particular information can be conveniently
traced without having to handle the loose copies,

-F. J. C.
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Converting the "Argus"
CONSTRUCTIONAL DETAILS FOR CONVERSION TO MAGNETIC C.R.T.

THE details which have been given for a magnetic
version of the Simplex (our £16 televisor)
have aroused great interest, and many con-

structors of the original Argus televisor have asked
if the data can be used to convert their own electro-
static televisor, so that it can be used with a magnetic
C.R.T.

The answer is yes ! The details given in the
November, December and January issues of PRACTICAL
TELEVISION, for the conversion of the Simplex, can
be used for the Argus, after a few simple modifications
to the existing Argus timebase.

Now while the timebase of the Argus is somewhat
similar to that of the Simplex, the chassis layout is
rather different ; removal of the electrostatic tube
does not allow sufficient room for the fitting of a
magnetic tube, together with the timebase amplifiers,
and it is considered that the tube and amplifiers
should be built on a separate chassis.

Constructional details of a suitable chassis are
given in Fig. 2 and the dimensions have been so
arranged that it can be fitted above the existing
Argus chassis if desired, connection between the two
being made by use of angle iron.

By this method the completed televisor forms a
double -decked unit which can be used as a console
model if desired.

Like the magnetic version of the Simplex, a 9in.
or 12in. C.R.T. can be employed, and as grid modula-
tion is used it is possible to obtain satisfactory
pictures with a tube having a cathode -heater short
circuit. To X Plates

On CRX

From V6
Anode on

vision
recover
t 65)

33

vI2
E450

To 'C on
CRT:network

l';'351 R37

C41

Line
' Hold I/

C59 R74 C60

Frame
9 Hold

Design Notes
It is necessary to have the data for the conversion

of the Simplex ; this data was published in the
November and December, 1954, issues of PRACTICAL
TELEVISION and also in the January, 1955, issue.

The basic principles of the conversion are that the
existing timebase is retained almost in its entirety ;
an amplifying stage for the frame circuit and line
circuit, complete with power supplies and C.R.T.
network is constructed on a separate chassis

With electrostatic tubes, the electron beam within
the tube is deflected by a sawtooth voltage applied
to the deflector plates With a,n electromagnetic
tube the beam is deflected by sawtooth currents
through the deflector coils. In the former case we
require a voltage amplifier and we use paraphase
amplification : in the latter case we require power
amplification and so we employ power output valves.
Moreover, as a much higher E.H.T. is used in the
electromagnetic tube, a much greater power is
required to swing the beam than is necessary with
the smaller tube.

For the vertical scan (the frame circuit) we feed
the output of the frame oscillator from the Argus
timebase into a 6V6 power output valve. For the
horizontal scan even more power is required, and so a
special valve (an EL38) is used for amplification.

The magnetic version of the Simplex has proved
to be very suitable for conversion from electrostatic
to magnetic working, and hence the main features
of the design have been employed for the conversion

Height
6

To Y Plates
on

I2 13.

H.T.
425v.

L.T-
c ,L3-#61.5vjp.

Fig. 1. -The original timebase circuit.
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of the Argus. All that is necessary is to modify the
existing timebase of the Argus as given here, and then
to follow the instructions for the magnetic Simplex
for the last two stages, i.e., stage V (M) and Stage

'VI (M).
The outputs from the Argus timebase are taken to

the new chassis via coaxial cable links.

Modifying the Argus Timebase
The modifications required are very simple. In

the frame circuit some component values are altered a
little, and the paraphrase amplifier valve V18 and
associated components are removed.

In the line circuit similar slight alterations are
made to the line oscillator and the paraphase amplifier
V16 and associated components are removed.

The first step is to remove the C.R.T. and supports ;
the tube base and E.H.T. net-
work ; the E.H.T. transformer
and rectifier valve ; and all
components of Fig. 11 of the
original Argus data (repro-
duced on pace 00).

Argus Frame Circuit
Modify as follows :
Change R53 to 47 K. 1 w.
Add an 0.01/4F condenser

across C43.
Change C44 to 0.005,tiF.
Use C47 to feed the new

frame output valve.
Remove V18 and then Cs

45, 48, 49, 50 ; Rs 54, 55, 56.
The output side of C47 is

connected to the centre con-
ductor of a short length of
80 ohm coaxial cable, the
outer sheath of which is
earthed.

The far end of the coaxial
cable is terminated in a plug.

Line Circuit
Connect a 100 pF across

C57.
Change R42 for 100 K.

pot., carbon.
Disconnect C55 and replace

by an 0.002//F.
Remove V16 and Cs 51,

52, 53, 54, 55 ; Rs 46, 47, 48.
(Note if R56 has been in-
creased to increase width
then reduce it to 100 pF.)

In place of the V16 valve -
holder insert an I.O. and wire
up for a 6SN7 valve. This cir-
cuit should be wired as shown
in Fig. 3, page 265, November
issue of PRACTICALTELEVISION.

The complete timebase of
the Argus should now appear
as in this figure.

The far side of CM17 is con-
nected to the centre conductor
of a length of coaxial cable,
the outer sheath of the cable
being earthed. The far end of
the cable is terminated in a
plug.

The final re-arrangemeht is to connect the cathode
side of R34 (Fig. 6 of the original Argus data) to the
centre conductor of a length of coaxial cable, the
outer sheath of which is earthed, the far end being
terminated in a plug.

The new chassis can now be constructed as given
in Fig. 2. At the left rear will be mounted the three
preset controls VRM2, 3 and 4, and on the right,
three sockets for the corresponding connections to
the Argus timebase.

From this point the constructor should follow the
details for the Simplex magnetic model, starting from
Stage 1V (M) on page 293, December, 1954, issue of
PRACTICAL TELEVISION.

There is only one point of difference and that is
the connection of a 47 K. resistor between the
magnetic C.R.T. grid and earth on the new chassis.

2;," -*-0 Fold
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Fie. 2.-Details of the new chassis and position of various parts.
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The "View Master99

SOME PRACTICAL OVERHAUL HINTS By P. Green

THERE must be thousands of " View Master "
sets now in use that have been working for a
period of two or three years, and now require

an overhaul. A few practical hints from one who has
made a success of his overhaul might be of use to
other PRACTICAL TELEVISION readers.

My set, a 12in. model, constructed for Sutton
Coldfield, has now been in use nearly five years.
Changes have been made from time to time, and when
Holme Moss began operating modification had to
be made to the coils. After some consideration it was
decided to change seven coils only, and extra turns
were wound on the coils as shown by Fig. 1, 27
s.w.g. wire (S.S.C.C.) being used. With care it takes
two hours to do this job, and proves satisfactory.

Other changes carried out were as follows. The
2 µF condenser C42 was replaced by a 2 1tF paper
condenser, as the aluminium leads with pressed -on
tag ends of C42 soon gave trouble. The 3.3 MD
resistor R21 was replaced by a 1 watt rating, as the
specified resistor soon goes high ; both gave symptoms
of picture slipping. For best adjustment to picture
linearity, modifications were carried out as described
in PRACTICAL TELEVISION several times, viz., R46
reduced in value to 47 KD and connected in series
with a .1 MD wire -wound variable potentiometer
mounted on a small bracket at the rear of the set,
near to the valve V9.

Replaced Condensers
The present modifications have just been carried

out with very satisfactory results. The set was
removed from the cabinet and the following condensers
replaced : 1 /IF C32 ; .001 ,uF high voltage C45 ;
.015 /IF C49 ; 250 yF C51 ; 100 yF C53 and C54 ;
2,500 yF C55. The 6D2 valve was also replaced.
The four timebase valves were replaced twelve
months ago. Then with a heater auto transformer
(Radiospares) and a filament rheostat of good
quality, a " brightener " was made, as shown in
Fig. 2. The 6.3 -volt tube heater leads were cut at a
suitable point ready for connecting to the terminals.
The 4 -volt taps of the transformer were taken to one
pair of terminals, the other pair of terminals were
connected in series with the rheostat and the outer
6 -volt taps on the transformer. A pointer was fitted

to the rheostat, to enable calibrated voltage positions
to be indicated on the vulcanite panel. Using an
A.V.O., markings were made at 6.3, 7, 8 and 9 volts.
The brightener was now connected in circuit,
and the set switched on. Adjusting to 71 volts, I had
a greatly improved picture, but same was out of
focus.

3" )-1 Tube support

Adjusting
nuts

Rear of
tube
neck(----

Focus magnet

4BA x long
screws

Fig. 2 (left).-Details of a brightener, and Fig. 3 (right).-
the focus assembly.

1

Focus Magnet
After so much use, the focus magnet must have

deteriorated, so there was only one thing to do, viz.,
try moving it. The C.T. tube was slowly moved
outwards, and it was found that at a point lin. from
the original position the picture came back into
focus. The tube was now removed, to enable modi-
fications to be carried out for the new position of
the focus magnet 1 in. to The rear. The three short
screws were replaced by No. 4 B.A. x 1}in.-long
cheese -head brass screws. Six nuts were required,
two on each screw-one for locking the screws in
position on the tube support, and the other for
locking the focus magnet in position, see Fig. 3.
Care must now be taken in removing or replacing
the tube, as greater leverage can be exerted on the
neck of the tube due to the new position of the focus
magnet. The tube was now replaced and a try -out

began. After a few adjustments
to the focus magnet screws, a

- perfect picture was obtained. The
results are so good we can even
view with the room lights on.

Here's hoping for a few more
years' service from the old tube.

I suggest that all TV sets
should be fitted with extension
sockets for sound, as one finds
there is often someone in a
family who is hard of hearing. I
have fitted, in a convenient place,
a jack socket ; connections to
which are taken from the speaker
tranformers. A low -resistance
phone is used as the hearing aid.
This socket can also be used for
connecting a tape recorder.

St
0108

'11f0e7

V4

cra) CCD
//2

2t 3t

00
1/4 /15

Extra turns on coils.
NO /02 103 /04 /07

/08 1/4 and /15

Fig. (-Layout of vision and sound sections.
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BOOSTING THE E.H.T.
SOME METHODS OF INCREASING THE NORMAL E.H.T. SUPPLY

By " Erg "

TODERN cathode-ray tubes require a greater
E.H.T. than their predecessors and while it
is possible to use one of these tubes, requiring

up to 9 kV, on an older television receiver which
previously used a tube giving about 6-7 kV, some
of the advantages of the newer tube are lost ; further,
it is always advisable to operate a C.R.T. as close to
the manufacturer's rating as is possible.

There are several methods of boosting the E.H.T.
supply. The actual method employed will depend
largely upon the circuit arrangements of the televisor
and it is obvious that we cannot give details for all
makes. However, it is possible to describe some of the
general methods which can be employed.

Although modern technique employs, in the main,
the line flyback pulses for generating E.H.T., there
are still some receivers which use mains transformers.
In some respects this sort of -supply is superior as the
regulation is good and the E.H.T. is entirely inde-
pendent of the line circuit.

By " regulation " we mean the ability of the supply
to retain the voltage irrespective of the load. With
flyback sources of E.H.T. the regulation is compara-
tively poor as any excess load will immediately cause
the- voltage to drop. The result is that where regu-
lation is rather poor, the peak whites of the picture
will go out of focus, the condition being known as
" defocusing on whites."

An advantage of poor regulation is that if an
accidental contact is made with the supply, the
voltage drops considerably until it reaches what is
termed a " safe " figure. The result, where accidental
personal contact is made, is that a severe shock may
be felt but the shock is in no way dangerous as the
voltage drops immediately.

With mains -supplied E.H.T. the regulation is good,
the voltage does not drop so rapidly and such circuits
should be treated with great respect. (Incidentally,
it is an axiom for the service engineer when handling
such circuits, to keep one hand in his pocket to avoid
a dangerous shock across the body from one hand
to the other.)

Mains

Bleeder
7 off

4.74,111
each

Chasm,

Boosting Mains E.H.T.
A standard circuit of mains supply E.H.T. is

given in Fig. I. A bleeder network is always used
as, because of the low mains frequency, large smooth-
ing condensers are .necessary and these hold a con-
siderable charge. When the mains is switched off
the bleeder discharges the condensers. Note that when
dealing with a mains supply E.H.T. circuit, it is wise
to allow a minute or so for the condensers to discharge
before handling the wiring, etc.

The circuit shown will give a supply of 5-7 kV
according to the output of the transformer. It is
possible to double this output simply by using a
voltage doubler arrangement.

The circuit is shown in Fig. 2.
The original valve is retained and an additional

E.H.T. rectifier (a K3/100) is inserted. If one side of
the E.H.T. winding is connected to the core then this
should be removed and, in order to safeguard the
transformer, the transformer should be isolated from
the chassis by mounting it on insulating blocks.

Although the regulation of the E.H.T. supply thus
obtained will not be as good as it was previously, it
will be quite good enough for the purpose and de-
focusing on whites should not be experienced.

Adding a Transformer
A second method of increasing E.H.T. is to add a

second E.H.T. transformer so that the two E.H.T.
voltages are additive. The circuit is given in Fig. 3.

TI, VI, RI, R2, CI and C2 form the original E.H.T.
supply. VI may be a valve or selenium rectifier.

The output voltage will vary according to the trans-
former but in this case we will take it as being about
5 kV.

A second transformer T2 is now added, its output
depending upon the desired E.H.T. voltage. If, say,
10 kV is required then T2, V2, C3, C4, R3 and R4
will duplicate the original circuit. If a smaller E.H.T.
is required, say, 7.5 kV then T2 must supply 2.5 kV.

In the latter case it is practicable to use one of the
transformers designed for an ex -Govt. tube, such as
the VCR97, as these can be obtained very cheaply.

Mains

1(3/00 Bleeder

/2off
4.7h10

each

slpF

E.H.

Chassfs.
Fig. 1.-A standard mains E.H.T. circuit. Fig 2.-The standard doubler circuit.
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Chassis

Fig. 3.-A doubler circuit using two transformers.

It is important, whatever the type of the
former, to insulate the core from the chassis.
C3 and C4 should be

0.1,u F, the working voltage
being that of the trans-
former output. In the case
we have quoted C3 and C4
will have to be rated at
2.5 kY.

R2 should be 47 KO
minimum, and R3 a bleeder
network comprising six
470 Kol watt resistors
mounted on a panel, well
insulated from the chassis.
The network is essential, and must not be omitted is replaced
under any circumstances.

The resistors can be mounted on a paxolin ,panel
in zig-zag formation as shown
in Fig. 4.

A table of the SenTerCel
selenium rectifiers with their
operative voltages is given below :

K3/25 650 volts.
K3/40 ... 3.2 kV
K3/45 ... 3.6 kV

K3/50 ... 4.0 kV
K3/100 ... 8.0 kV
K3/160 12.8 kV
K3/180 ... 14.4 kV

K3/200 ... 16.0 kV
A suitable 'valve rectifier is the

SU2150A (service equivalent
VU120) which will handle up
to 5 kV.

Adding Flyback E.H.T.
Where a transformer is supply-

ing the E.H.T., it is possible to
supplement it by adding E.H.T.
obtained from the flyback at the
anode of the E.H.T. rectifier.
The circuit is quite straight-
forward and is given in Fig. 5.

 00/uF
3K V,

Line
Output
Valve

r

trans-

Paxolin panel -

Fig. 4.-Arrangement of the bleeder resistors.

A condenser rated at 0.001 ,u,F 3 kV working is
connected to the anode of the line output valve :
on the line flyback a pulse of 2-3 kV appears
at this anode. The pulse is rectified by the K3/50
rectifier and is added to the existing transformer
supply.

The components in the flyback circuit should be
mounted well clear of the chassis.

Flyback E.H.T.
Most modern receivers employ the flyback pulse

for E.H.T. A typical circuit is shown in Fig. 6.
Thesimplest method of supplementing the voltage

in this class of circuit is by a voltage doubler. This
is shown in Fig. 7.

The existing E.H.T. is taken via the resistor R to
the anode of the additional rectifier valve .V2, and the
anode of this valve is connected via CI to the anode
of the existing ratifier valve. E.H.T. is taken from
the cathode of V2.

A major difficulty with this circuit is the heater
supply for V2, which must withstand a potential
equal to the E.H.T. voltage.

An ordinary heater supply transformer can be
adapted by taking off the heater winding and applying
a wrapping of oiled silk (about five complete turns)
to the exposed primary layer. The heater windings
are then replaced, care being taken to ensure that the
ends of the windings are kept clear of the primary

and the core.
The output of the heater

transformer should be that
of the valve heater. Where
the popular EY51 rectifier
is employed the voltage
should be 6.3 volts.

It is not necessary to
use a valve, as a selenium
rectifier can be employed.
The circuit is given ,in
Fig. 8, which is a duplicate
of Fig. 7, except that V2

by the selenium rectifier.
This rectifier should be rated at the existing E.H.T.

supply voltage.

F

Existing EHT Supply

New E.H.T.
Supply

Chassis

Fig. 5.-A typical flyback E.H.T. circuit.

_.1
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Note that in each case CI is rated at the working
voltage of the existing E.H.T. and C2 at twice this
voltage.

R in each case is six 1 Mn resistors, mounted as
shown in Fig. 4.

Yet another circuit which can be used is to add the
flyback at the anode of the output valve to the flyback
obtained from the overwind section of the line
output transformer. .

A typical arrangement is shown in Fig. 9.

Increasing Timebase Power
It should be noted that in all cases an increase of

E.H.T. means that more power is necessary in the
timebases or the picture will be much too small.

In most cases there will be sufficient power in the
frame timebase to allow full vertical scan to be
obtained by simply readjusting the height control.
Some adjustment to vertical linearity may be required.

The line timebase, however, may not have enough
power to scan fully the width of the mask. In this
case the first thing to do is to reduce the value of the -
screen feed resistor. It should not be made too small
or the screen will become red-hot and the valve will be
damaged.

A second method is to
reduce the value of the
cathode resistor which
feeds the line output valve,
but once again care must
be taken not to overload
the valve, or to introduce
non -linearity in the line
circuit.

A third method is to
increase the value of the
decoupling condenser in
the line output cathode
circuit, but here great
care is necessary to avoid,
non -linearity.

To improve the overall
drive it is possible to
increase the timebase H.T.
rail voltage. A supple-
mentary supply is derived from a separate
transformer and is added to the existing supply as
shown in Fig. 10.

Line
Output
Valve

Line
Output
Valve

F-TTo Scan
Coils

Fig. 7.-A doubler
circuit (flyback).

.009.1F
6KV

.00/pF
6XV

*00/ pF

Chassis

H.7: -1 -

Line
Output
Valve

Cl
.001pF

Fig. 8.-An E.H.T.

T

7b Scan
Coils

C?
.00/PT

doubler (flyback)
rectifier.

441

E.N.T.

)
Chassis

with selenium

The maximum voltage so obtained will depend
upon the rating of the valves and, generally, should

not exceed a total of 350
volts.

In some cases it will be
possible to increase the
drive of the line output
valve by use of an economy
or recovery diode. This
circuit recovers the energy
of the line flyback in the
scanning coils and uses it
to boost the drive of the
line output valve.

A typical circuit is given
in Fig, 11. C is rated at
50 1/F 50 volt working
and the rectifier RM is a
Westinghouse 14D36.

When employing this
circuit it is essential to
disconnect any circuit

arrangements used for damping the flyback, as it relies
on the overswing of the flyback for its operation.

H.7:÷

F ----977i) Scan.
Coils

E./4.77

T6
.001pF

KV.

---,-_---.

Fig. 6.-Typical flyback E.H.T. circuit.

H.7:+

Line
Output
Valve

Fig. 9.-A flyback
multiplier circuit.
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220Ka
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Note carefully the direction of positive and
negative of both the rectifier and the electrolytic
condenser.

To Frame
and Line
Output
Valves

250V Output
Fig. 10.-A supplementary mains E.H.T. supply.

Conclusion
It will be appreciated that it is not possible to

specify the best method for any particular make of
television receiver, owing to the multiplicity of the
circuits now in use. However, it should not be
difficult for the constructor to decide, from the data

Line
Output
Valve

HT+ Supply

To
Scan
Coils

To E.H.T
Rectifier

Fig. 11.-A recovery diode circuit.

given, the method which is most easily applied to
this own particular needs.

RF Units 24, 25, 26 and 27
IN our last issue we dealt with the use of the above

units for television reception. Reference was
made to R.F. Unit No. 26, but the circuit

(Fig. 4) was not included in the issue. In response to
many enquiries we give the circuit of this unit below,
with all values marked, but must point out that we
cannot undertake to inform individual readers of a
source of supply. We would have to contact various
advertisers, and having found one with suitable
stocks, by the time we had informed the reader and
he had sent off, the stocks may have been disposed of.
We can, therefore, only suggest that readers study
the advertisements for suitable stockists, but these

LT(e) HT -I -

JONES PLUG
SEEN

FROM REAR OUTPUT

NOTE: ALL CONDENSERS
WITHOUT VALUES

ARE SOORF

units are  in great demand and stocks are very
variable.
Condensers

A word of warning may be repeated here concerning
not only the R.F. units, but all similar ex -Government
radio apparatus. The tubular paper condensers
fitted in these units have now been in position for
some years, and the conditions under which the units
have been stored is unknown. When these condensers
are used for coupling or decoupling a leakage will
almost certainly lead to trouble. Unless a good
bridge with power factor measurements is available
for test purposes, it is a sound axiom to remove all
paper tubulars from such apparatus and replace by
new components of reputable make.

C/41

O PS
47KCI

11

C5
75pF;1 ma:

"

fia OUTPUT R9

I 470 02.21(0

HT -t

..L25

C28/00 8
pF

O

129,?;

p'/3 Cs/
/00KD /-70F

_L
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-4

/

4-2/pF lJ I 4- 2/pF

L___ _ _ - GANGED

T

Circuit of the R.F. unit No. 26, referred to as Fig. 4 in the article on RF Units on page 408
of last month's issue.

HT-
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Yete Cali/Lac& 3olloivivi
ITS PROPERTIES AND USES, AND DESIGN PROCEDURE

By Hugh Guy

Introduction
IN this article it is proposed to examine the

functions of the very widely used cathode
follower circuit, and to show how it may be

used in a variety of different ways, thus enabling
experimenters to design their own circuits incorpora-
ting this useful arrangement where applicable.

Many would-be designers often feel a trifle frus-
trated when they wish to depart from component
values specified in a particular circuit merely becaus,e
they lack the know-how when it comes to rearranging
them to their own liking or convenience. The rule
"It's easy when you know how" could not be more
true in this particular case, provided that one or two
elementary rules are not overlooked, and since the
cathode follower is such a very useful electronic tool
the process is laid out below.

The Circuit
The invention of this arrangement is generally

attributed to one of Britain's leading " back -room
boys," Blumlein, who lost his life on a radar test
flight during the war, and it is interesting to note
that such a useful circuit requires only three com-
ponents in its simplest form.

Why " cathode follower " ?
Well, the secret lies in its name. It is common

knowledge, of course, that in a valve application of
a negative -going signal to the control grid causes the
anode current to decrease. Thus in the normal
amplifying stage shown in Fig. I the decreasing
anode current through the anode load causes the
anode potential to rise towards the H.T. potential,
and this same current through the cathode load causes
the latter potential to fall. Summarising, a negative
signal on the grid causes the anode to go positive and
the cathode to go negative ; that is, the cathode
" follows " the grid. This is all rather obvious and
at first glance a little puerile, but let us examine the
process more analytically.

If we take our output from the cathode rather than
from the anode as in a conventional amplifying
stage we can dispense with the anode load RL and
this just leaves us with the circuit in Fig. 2.

From this an immediate disadvantage of this circuit
becomes apparent. We can see that the input voltage
is the sum of the voltages Eg (appearing between grid
and cathode) and Ek, the output voltage appearing
across the cathode load Rk. This means, of course,
that the output voltage is always less than the input

Ekvoltage and hence the gain TE is less than one.

This apparent snag, however, is well compensated.
Before we can go any farther we have to make use
of an established relation within the valve which
tells us what happens when we vary the voltage on
the grid. The mutual conductance or Gm is the
parameter we require, since this ties up anode current
variations with grid voltage swings, for any given
anode voltage. For example, a valve having a Gm

of 5 mA per volt would have an anode current change
of 5 mA if we changed the grid potential by 1 volt.
This change in anode current flowing through the
cathode load Rk produces a voltage change equal
to the product of current and resistance-just
Ohm's Law. This information is all that is utilised
in the analysis of the cathode follower. Admittedly
we have neglected one or two things, such as the
effect of the Ra of the valve, but the influence of such
extras modifies the result to such a small extent that
their omission is fully justified.

Having written the procedure in words, let us
have it in figures, and so tie it all up with one or two
simple formulae. The output voltage Ek is the product
of the anode current Gm Eg and the cathode resistor
Rk.

Thus Ek = Gm Eg Rk
But E = Eg Ek

and substituting for the value of Ek in the first line,
E = Eg -I- Gm Eg Rk

Eg [I + Gm Rk]
Then the stage gain G is :-

G - Ek Gm Eg Rk Gm. Rk
E Eg[1 I Gm Rk] 1+ Gm Ric

Fig. l (left).-Resistance-loaded amplifier with cathode
bias. Fig. 2 (right).-Cathode follower.

If we rearrange this formula slightly we obtain
another important result.

Dividing top and bottom lines of the fraction by
Gm gives :-

Ek Rk
E

showing that

Ek

= [ I
6m + Rkl

Rk
[1

Gm -I Rd
x E

We can therefore draw the equivalent circuit of
the cathode follower as in Fig. 3, which shows a
generator or signal source providing an output E



444 PRACTICAL

to a load Rk through an output impedance 6-m.

If, in fact, the output voltage appearing across ,Rk
is calculated it will be that given above.

Thus the output impedance of a cathode follower
may be said to be 1/Gm, and this is much less than the
output impedance of a conventional anode -loaded
amplifier as can be seen if we reconsider the value
of Gm stated earlier, viz., 5 mA/v.. A valve with this
Gm as a cathode follower would have an output
impedance of approximately 200 ohms.

It is this property that makes the cathode follower
such a versatile instrument in such devices as valve -
voltmeters, cathode ray oscilloscopes, and output
stages of, say, pre -amplifiers feeding equipment over
long lines, etc.

Ek

7

Ek - Rk

(7>+ Pk)

Fig. 3. - Approximate equivalent circuit of cathode

follower Zo =
Cm

In fact wherever the effects of stray capacity are
likely to become apparent due to the latter loading the
output, then the cathode follower is the circuit
generally used to overcome the difficulties.

A practical example illustrates this very well:
Imagine that we wanted to examine the waveform
appearing at the anode of the valve driving the C.R.T.
in a television set ; that is, the video output stage.
Here the signal contains picture information of all
frequencies up to, say, 3 Mc/s. Because of the inherent
stray capacities appearing across its terminals
connecting an oscilloscope directly from anode to
earth of this stage would seriously load the output,
resulting in a shunting to .earth of the high -frequency
components of the signal.

Connecting a cathode follower in circuit as a buffer
amplifier, though resulting in a uniform reduction in
signal level, does not present any appreciable load to
the stage in the way of stray capacities. These

strays " are in fact less than those associated with a
normal triode amplifier and by careful wiring can be
made negligible. Furthermore, the output can now
be taken down a relatively long piece of screened wire,
(which in itself may have a very high stray capacity),
to the 'scope which can ,now be located more con-
veniently away from the TV set in question.

How then do we go about designing a simple
cathode follower which can be used for such a
purpose ?

Design Procedure
Obviously the best results are obtained using a

valve with a high Gm. On the other hand, however,
we do not want a valve which gives this high Gm
at the expense of a large anode current. Choose, for
example, the Mullard valve EC91. In tables this is
quoted as having a Gm of 8.5 mA/v for an anode
voltage of 250 volts and an anode current of 10 mA
at a grid voltage of --1.5 volts. The simplest design
would use the cathode load as the bias resistor as well.
Hence to produce 1.5 volts across a resistor by
passing 10 mA through it requires a resistance of
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150 ohms. We now know the approximate gain and
output impedance of the cathode follower by applying
the formula developed earlier.

From G=Gm Rk
14 Gm Rk

the gain is 0.56

and the output impedance is simply 1/Gm and is thus
1000,

i.e., 117.5 ohms, say, 110 ohms.
8.5
The gain is seen to be rather low and a higher value

could be obtained by the alternative method described
below :

Assuming the H.T. supply is 350 volts ; then for
an anode voltage of 250 volts we can afford to drop
100 volts across the cathode load. Ohm's Law thus
shows us that the total cathode load must be 10 K
ohms. The grid -to -cathode voltage, however, must
only be -1.5 volts. One method of achieving this
is to use two fixed resistors as shown in Fig. 4a
between H.T. and earth, their junction potential
being the necessary one -and -a -half volts below the
cathode potential. This is achieved in the circuit
shown by the use of the two resistors of value L2 M
and 470 K respectively.

A better method is illustrated in Fig. 4b. Here
we tap into the cathode load at that point which gives
us the necessary grid -to -cathode voltage. The
errors involved by departing from the strictly calcu-
lated values of resistance, so as to conform to the
standard range of available resistors, are negligible,
and so we retain the 10 K cathode resistor, merely
adding the 150 ohm resistor at the cathode end of the
chain. We tap the grid leak in at this point and
hence bias for the stage. Con-
denser C merely decouples the bias resistor.

This method gives a slight improvement over the
method outlined in Fig. 4a, due to the fact that the
input impedance to the stage is increased. This is
not apparent from the circuit, but is a feature of this
mode of connection.

In both cases the gain is found to be 0.99, or almost
I, while the output impedance remains as before,
approximately 110 ohms.

" Experts " will point out here that in the value
for gain above the effect of the anode impedance of
the valve has been overlooked. Tables give this
value as 12 K and, in fact, this modifies the gain only
very slightly, making it not 0.99 but 0.98, an error of
about one per cent.

Why this difference in gain ?
Well, although this circuit masquerades under the

(a) (b)
Fig. 4.--froproved cathode followers showing two

methods of biasing.
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name of cathode follower, it is still nothing more
than an amplifier, but the load is in the cathode instead
of the anode. Furthermore, as an amplifier it is still
subject to many of the shortcomings of a normal
amplifier.

Reconsidering the first example, with Rk of 15052,
some of the setbacks can be demonstrated by viewing
the stage as a straightforward amplifier. To' start
with the valve cannot really see the input signal as we
do.  To the valve the applied signal is that appearing
between its grid and cathode, which for purposes of
this approach we will assume is of one volt ampli-
tude. The current through the valve will promptly
change by 8.5 mA when we apply this signal voltage,
and hence the cathode voltage will change by 8.5
0.15 volts, i.e., by 1.275 volts. The valve does really
give us a gain of greater than one in this instance it
gives us a gain of 1.275. But this is the story only
as seen by the valve, since we know that the true
input signal appears not merely between grid and
cathode, but between grid and earth, and, therefore,
any voltage output we get is reapplied as part of
the input signal. The significance of this is obvious
to those readers who first queried the relation

E-Eg Ek
-the circuit is really an amplifier with a certain
amount of negative feedback applied to it, the
degree depending on the value of the cathode load.

Now look at the circuit of Fig. 4b. Applying
the signal of one volt here and passing the resultant
current change through the cathode load of 10 K
causes the cathode voltage to change 85 volts. Here,
then, is an amplifier with an " internal " gain of 85,
and yet its " external " gain is barely 1. We must
ger something for all this effort ! And we do get
some advantages.

One of them is a low output impedance, while
others include improved linearity and an increased
grid base, and it is this latter feature we must now
examine.
- What is the limit to the input voltage?
,The limits of the grid -cathode voltage of any

amplifier are defined by the region of grid current
in one direction and anode -current cut-off in the
other. In symbols Vg =0 and Vg=c.o. respectively.

If we were using the EC91 as a straightforward
amplifier, then with a bias of -1.5 volts the nearest
limit would be the grid current region at Vg=O, and
we could, therefore, apply an input of 3 volts,
measured peak to peak.

In a cathode follower, however, it is not directly
obvious what the grid -cathode voltage is at any given
instant, and the limits are, therefore, best determined
from the " cut-off " anode current conditions.

In the cases under consideration the valve draws
10 mA. Application of a negative voltage to the grid
decreases this current, cutting it off in the limit.
Since this current is controlled by the product Gm Eg,

then the value Vg=c.o. is found to be
10-volts.his

is a negative -going signal of 1.18 volts approximately.
The maximum negative -going signal that could be
applied between grid and earth is thus the sum of the
standing cathode voltage and the grid base. In the
case of the 150-ohtn cathode load this makes the
maximum signal 2.68 volts on the negative excursion.
And how much positively ?

The permissible positive -going excursion will be
greater since we can apply a grid -cathode voltage of
+1.5 volts before we reach the condition Vg =0,
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and grid current. (Actually, in most valves, grid
current starts to flow before Vg=O is reached.)
Here the 1.5 volts change increases the current in the
valve by 1.5x 8.5 mA, and the cathode voltage
increases accordingly. For the 150 -ohm load the
positive input signal could, therefore, be a maximum
of 3.41 volts.

Since we normally design for an input waveform
which is symmetrical about the bias point, the mini-
mum limit is chosen, fixing the amplitude of the
input waveform for the 150 -ohm load at slightly less
than twice 2.68 volts, measured peak to peak.

Things are, however, vastly improved with the
larger value of cathode load.

With 10 K in the cathode circuit a negative -going
grid -cathode voltage of 1.18 volts is still sufficient to
cut off the anode current by the same reasoning as in
the previous case, but the true maximum input then
becomes 1.18 volts, plus
the standing cathode volt-
age of 100 volts.

The peak to peak input
can thus be 200 volts
approximately.

Fig. 5. -Cathode follower
analysed in table below.
............. .......................

Note that in these sim-
ple calculations it has been
assumed that the value of
Gm has remained cons-
tant over the range of cur-
rent swings. The Gm does,
of course, vary, but the assumption of a mean value,
such as that quoted in valve tables, gives reasonable
results in practice. Another effect overlooked is that
due to the variation of the " cut-off " grid voltage
as the anode -cathode voltage of the valve alters.
This can be ignored if a reasonable safety margin is
allowed on the amplitude of the input signal catered
for.

TABLE OF CHARACTERISTICS FOR
CIRCUIT OF FIG. 5.

Ek Ia Eg E
Ek

(A.C.)

--102
- 77
- 52
- 27- 2

E
(A.C.)

-107.7
- 80.7
- 54.0
- 28.0- 2.1

0
25
50
75

100

0
1.1
2.21
3.31
4.42

-8.5
-6.5
-4.85
-3.8
-2.9

- 8.5
18.5
45.15
71.2
97.1

102 4.5 -2.8 99.2 0 0

125 5.52 - 2.0 123.0 + 23 + 23.8
150 6.63 -1.25 148.8 + 48 + 49.6
175 7.73 -0.6 174.4 + 73 + 75.2
200 8.84 0 200.0 + 98 -I 100.8

Summary
The foregoing has presented in some detail an

explanation of one or two of the effects peculiar to the
cathode follower. All the salient points for the design
will now be crystallised- and put in tabular form to
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enable the experimenter to lay his hands on the rele-
vant information without having to peruse the
article at length.

It is assumed that the following information is
known before the design proceeds :

1. Amplitude of input signal.
2. Frequency of input signal, and if composite

frequency highest and lowest frequencies involved.
3. Desired output impedance. (Zo.)
4.. H.T. voltage and maximum H.T. current drain.

Items 3 and 4 will help decide the choice of valve,
since Zo is approximately 1/Gm, and the latter will be
decided, for any given valve, by the anode current.

Pentodes can be strapped as triodes to produce
an increased Gm ; in the case of the B7G-based
pentode, Z77, the pentode Gm of 7.5 mA/v can be
increased to 9.4 mA/v by so doing.

Next consider the input amplitude. Say this is A
volts peak to peak. Then, assuming the gain is 1,
the minimum standing cathode voltage must be
greater than A/2 volts. For the value of Gm fixed
upon the valve tables will quote a particular anode
current, say, 1 mA. Then the cathode resistor is found
by Ohm's Law to be A/I kilohms. The value of bias
specified in the tables must now be produced by
tapping in to the cathode load. Thus if V volts bias
are required a resistor of value V/I kilohms is
required. The cathode load now consists of two
resistor's ; one from earth of value (A/I-V/1)
kilohms, joined to the other of value V/I kilohms,
and thence to the cathode. The circuit will then
resemble that of Fig. 4b.

A point to remember when calculating the resistors
if a pentode is being used : the cathode current is the
sum of the anode and screen currents. it is very easy
to forget the screen current when doing the arith-
metic. The screen is usually tied to the anode and the
suppressor to the cathode in this mode of connection,
There is seldom any necessity for using a pentode
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as a cathode follower, and so the method is not
mentioned here.

Parasitic oscillation can occur with this circuit
just as in any other, and hence care is required in its
wiring up.

In conclusion it will be mentioned that the cathode
follower is the heart of many 4 more involved circuit,
some of which are mentioned below.

The Super Cathode Follower. This is a two -valve
circuit by means of which extra low output impedance
may be obtained.

The Long-tailed Pair. This exists in a variety of
forms, the best known of which is the Paraphase
amplifier used for driving push-pull output stages.

The Cathode -coupled Multivibrator. A square -
wave generating amplifier driven from an input pulse.

The Cathode -coupled Amplifier. This is really a
composite circuit comprising a cathode follower
input stage .and grounded grid output stage, each
valve sharing the same cathode.

The design of all these different devices relies to
some degree on the understanding of -the analysis of
the cathode follower.

A table of cathode follower characteristics appears
on page 445 for the circuit of Fig. 5. It was prepared
from the 1 a/Va curves of the 12AT7 valve, which is a
double triode on a B9A base. Only one half of the
valve is used.

The first four columns are obtained direct from the
valve curves. The outlined row corresponds to the
conditions under which the valve draws current with
no external signal applied to the grid. The fifth and
sixth columns, corresponding to the actual A.C.
working conditions, are then obtained by subtracting
the datum values of Ek (i.e., 102v) and E (i.e., 99.2v)
respectively from the remainder of the values in each
column. The peak to peak input voltage is thus seen
to be 200 volts and over this range the gain -is nearly
constant, demonstrating the linearity of the circuit.

13voltA divo:Livvd
RADIO & TELEVISION ENGINEERS' REFER-
ENCE BOOK by E. Molloy. 1,600 pp. 1,860 illus-
trations and tables. Published by Geo. Newnes,
price f3 10s.

A RRANGED on similar lines to the Electrical
I-1- Engineers' Reference Book, this brings together,
in one volume, technical data and information on
the latest developments in the transmission and
reception of radio and television signals, and allied
subjects.

The book is arranged in 45 main sections, each
dealing with a specific branch of the subject, and
specialists in the appropriate field deal with each
subject. The material covered is of the greatest use
to those engaged in designing, maintaining, opera-
ting, servicing or selling modern radio and tele-
vision equipment. In addition, the instructor and
student will also find the information of great value.

All this information, of course, calls for a rather
bulky production and the actual size of the book is
approximately 71in. by 4iin. by 2fin. thick.

FUNDAMENTALS OF TRANSISTORS by L. M.
Krugman. Published by Messrs. Chapman & Hall,
price 21s.

Permanent Angla-French TV
Link

THE BBC announces that, following on the success-
ful series of European Television Programme

Exchanges during 1954, it has placed an order with
the Post Office for a permanent two-way television
link between London and the Continent. This will
replace some of the temporary equipment that has
been used for the experimental programme exchanges,
and is a step towards making such exchanges. a
regular feature in the programmes of European
television services.

Three Years
The first section of the permanent link, which it is

hoped will be ready for use before the end of this
year, will consist of co -axial cables between London
and St. Margaret's Bay. The next section will
consist of a two-way radio link across the English
Channel to be operated in conjunction with the
French P.T.T. This will take some three years to
complete, but in the meantime the permanent co -axial
cables will be temporarily extended from St. Mar-
garet's Bay to Swingate near Dover, where the BBC
and Radiodiffusion et Television Francaise will
provide and operate a temporary two-way cross -
Channel radio link between Swingate and Cassel in
Northern France.
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SOME POINTS TO CHECK WHEN PURCHASING A USED TV RECEIVER

By " Alpha "

FROM time to time there appear on the market
second-hand television receivers which are
offered at quite attractive prices, and the

amateur is tempted to purchase one of these receivers
with a view to bringing it up to date to meet modern
requirements.

As is the case with other second-hand articles it is
possible to make an error of judgment and to find
that extra money has to be laid out which, in the end,
turns out to be more costly than a new receiver. in
all cases it behoves the buyer to beware ! Bargains
can be. bought-but so can costly experience !

The most important point of all when undertaking
such a project is to insist on seeing the televisor
working so that the general condition can be observed.

The Cathode-ray Tube
It is fairly common for a televisor to be thrown

on to the market when the _cathode-ray tube is
becoming faulty. There are obvious faults, and those
which are not quite so obvious, and the following
points should be checked. The tube is, after all, the
most expensive single item in the televisor and careful
observation of its condition should be made.

The likeliest fault is failing emission, and little
can be done to cure it beyond, giving the tube a
temporary lease of life by boosting the heater voltage.
The main symptoms of failing emission is that the
general brilliance of the tube is on the low side and
advancement of the brilliance control effects no
improvement. Often the fault is not noticed when
first switching on and the screen should be observed
for at least a quarter of an hour before deciding that
the emission is in order.

If the brilliance control (as distinct from the
contrast control) has to be advanced after the receiver
has been on for a short period, then a failing tube can
be suspected.

It is possible to have a dim picture when the
E.H.T. system is failing but this is generally
accompanied by a greatly increased size of picture
which overscans the tube.

Tubes with low emission can be rejuvenated and
in some cases an extra life of eight to 12 months can
be obtained. It is as well to verify if this has been
done.

It is also possible temporarily to improve the
brilliance of a failing tube by the use of a heater
booster transformer, and it should be verified if such
an item is fitted ; if it is, an extended life of about
nine months maximum is all that can be expected
except under favourable conditions.

A booster transformer must not be confused with
a heater isolating transformer, of which more will be
said later.

Another fault to watch for is the state of the
vacuum of the tube. If the vacuum is impaired
(we say the tube is going soft) it is usually indicated
bythe appearance of the " gettering inside the tube.
The gettering is the silvery deposit inside the bulb
arranged during manufacture in order to exhaust
completely the unwanted gases within the tube. It
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should appear as a silvery deposit and if it has any
sign of milkiness then the tube is beginning to fail.

It is possible to check the actual condition of the
cathode of the tube by observing its image on the
screen. To do this the E.H.T. should be reduced to
about one-third its normal working value and the
bias should be reduced to about zero by means of
the brilliance control and/or brilliance network.
If the deflector coils are now disconnected the image
of the cathode will appear on the screen. Where
the cathode is in good condition it will appear as a
circle of evenly illuminated light, but if parts of the
cathode have become inactive the inactive patches
will show as dark blobs covering the general circle
of illumination.

Ion Burn
Most modern televisors are fitted with aluminised

screens or with ion trap devices, but many of the
older receivers are not so equipped. Bombardment
df the screen by the low inertia ions eventually
destroys the active material of the screen. The ions
are not deflected in the same manner as the electron,
stream and consequently the continued bombardment
shows itself -as a brown patch almost in the centre
of the screen. In a bad case the patch can be seen
when the tube is not working ; in cases of lesser
severity the patch only appears when the tube is
working, and in the light cases it only becomes
apparent when the brilliance and contrast are lightly
adjusted.

Nothing can be done to cure ion burn. It eventually
becomes more severe and can completely ruin the
picture.

Corona Discharge
This is not strictly speaking a tube fault but can

be caused by dust covering the tube in such a fashion
that the E.H.T. leaks across the tube. It shows itself
on the screen as specks of light which are present
even when. the aerial is short-circuited. Generally,
it can be detected by the smell of ozone coming from
the televisor after it has been working for a short time.

Cathode -heater Short
This is quite a common trouble and can be cured-

or at least the symptoms can usually be mitigated.
The actual effect on the picture varies very much
according to the circuit design, In some .cases it is
manifested by the apparent ineffectiveness of the
brightness control which appears to have no control
over the general illumination of the screen ; in other
cases the picture just appears smeary, while in yet
other cases all synchronisation is lost after the
receiver has been on for a period.

It is possible in some cases to clear the trouble by
applying the output from a spark coil across heater
and cathode. The fitting of a low capacity isolator
transformer is often very helpful in effecting a cure,
but this is not generally possible in a D.C. televisor,
or in A.C./D.0 televisors where all heaters are in a'
series chain.
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Obsolete C.ILT.s
In some early teleVisors the cathode-ray tubes are

now obsolete and replacement may be difficult.
It is possible, in some cases, to adapt the newer tubes
to the circuit, but it should be noted that most modern
tubes use a much higher E.H.T. than the earlier
models and arrangements must be made to increase
the E.H.T.

While it is not a difficult matter to increase the
E.H.T., it may be found that the power of the time -
bases is insufficient to cater for the increased
" stiffness " of the electron beam and modification
of the timebases may have to be made.

Other Screen Symptoms
When checking a TV receiver it is far better to view

the picture when some standard signal is being
transmitted, such as the tuning signal. It should be
observed that the tone gradations on either side of
the clock are equal in length and that the clock itself
is round.

Timebase valves which are losing emission can
still scan the tube in width and height, but not in a
linear manner. If it is not possible to obtain correct
linearity in height or width without reducing the
overall size of the picture, then suspect loss of
emission in the timebase valves.

The majority of the TV receivers now in use obtain
the E.H.T. from the line flyback, and where this
valve is failing the overall brilliance of the picture
will suffer. The fault can usually be separated from
that due to loss of emission of the C.R.T. by the fact
that both height and width are usually overscanned.

A non -rectangular picture in electromagnetic
televisors is generally due to short-circuited turns
in the deflector coils, and these would have to be
replaced. There may be some difficulty here if the
set is very old ; substitution by other scanning coils
is not generally satisfactory.

Where the height of the picturebecomes reduced
as the programme continues, the fault is likely to be
due to failing emission of the frame output valve.

Other symptoms of failing frame circuit valves
are the gradual appearance of a fold or bright band
at the top or the bottom of the picture.

If the picture tends to start to roll after the pro-
gramme has been on for some time, then the most
likely trouble is that of a failing emission in the sync
separator valve.

When this valve begins to fail, another symptom
usually manifests itself and that is that the horizontal
circuit shifts. At first only a few lines at the top
of the picture are affected, but quite often the whole
of the picture will jump slightly to left.

Black parts of the picture streaking, or black -after -
white effect is usually due to the alignment of the
receiver being out of adjustment. In older receivers
it is often due to drift of the oscillator valve and
can usually be corrected by adjustment of the
oscillator circuit, or the fitting of a new oscillator
valve.

Under no circumstances should the tuning of the
I.F. coils be touched unless suitable equipment
and data is available for re -alignment. If it is
found that the tuning of the I.F. coils has been
adjusted, then it is wiser not to purchase the receiver,
as without proper apparatus it is a very difficult job
to correct alignment of I.F. stages:

The focus' of the picture should be noticed.
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Electromagnetic focus coils have been used in. many
receivers, but have now given way to the almost
universal use of permanent magnets. Excessive
drift of the focus during the programme may be due
to short circuits in the focus coil and replacement
may be difficult.

Checking the Controls
All the controls should be checked, including the

preset ones at the rear of the televisor. This will
give a good indication of the general condition of the
timebase. There should be sufficient latitude on each
control to enable a peak working position to be
obtained.

Power Supplies
Power supplies will not normally present any

difficulty. The main faults likely to arise are a general
deterioration in the performance of the televisor
due to failing rectifiers. This is often more noticeable
where metal rectifiers are used, though replacements
are generally easy to obtain.

Wherervalve rectifiers are employed some caution
must be exercised, as some types are difficult to obtain.

Impending failure of electrolytics is usually heralded
by some discharge, or by a bulging of the condenser.
Replacements of electrolytics presents no difficulties,
and although one of the exact pattern used may not
be available, other makes can be employed, provided
they cater for' the capacity and working voltages
of the receiver.

Mains E.H.T. supplies should be regarded
suspiciously and care taken to verify if corona
discharge is taking place. Intermittent loss of
brilliance where mains E.H.T. is used generally
implies a failing transformer.

Mains E.H.T. transformers are still available
and a replacement can usually be effected, but it is
better to employ some other method of deriving
E.H.T.

Line Output Transformer
The line output transformer is often the weake4

pail of the televisor. Breakdowns usually occur
through the E.H.T. section and the transformer
should be carefully checked. intermittent brilliance-,
corona splashes on the screen, observable corona
discharge on the transformer, all indicate impending
failure.

Line output transformers are expensive items and
direct replacements for some older models are not
obtainable.

Converting the Channel
Modern televisors are equipped with tuning arrange-

ments to cover at least the five channels in Band 1,
but many of the older models were built for a single
channel.

Such receivers can be converted to work on a
different channel quite successfully and details for
such conversion have been given in past issues of
PRACTICAL TELEVISION.

It is therefore quite practicable to purchase a
televisor designed for one channel and to use it on
another. This is especially true where the channels
are adjacent, but is more difficult (though still
practicable) where the channels are wider apart,
and this fact should not prevent the purchase of, an
otherwise satisfactory second-hand televisor,
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G E.H.T V LTA ES
DETAILS OF A SIMPLE HOME-MADE UNIT WHICH CONSUMES NEGLIGIBLE CURRENT

By H. H. Jones

T

HE total voltage on a television tube has an
important effect on the picture quality.
Changes cause variations of focus, brilliance

and, indirectly, the definition of the picture. With
some forms of E.H.T supply, voltage changes may be
an indication of a time -base defect. Measurement
of the actual voltage is difficult because of the very
high load imposed by even a good meter. The
extent of this loading can be realised when it is

remembered that the power
consumption of a meter
with the high rating of
20 K ohms per volt is half

Fig. 1. (Left). -A simple
condenser charging circuit.
Fig. 3. (Right).-Constant
voltage discharge method for

a condenser.

a watt and that of the
normal 1,000 ohms per

E
volt movement 10 watts
at 10 K volts.

A way out of this difficulty would be to use some
form of measuring device that does not draw current
continuously, and for this a condenser would seem
appropriate. This could be charged through a high
resistance, as shown in Fig. 1. The initial current
would be high, but would fall as the potential across
the condenser rises and finally drops to a very low
value, determined by the circuit leakage. The process
is indicated in Fig. 2, which shows that after a
sufficient time the voltage across the condenser will
be practically that of the supply and the current
practically zero. It follows that for periods of time
less than necessary for fully charging the condenser,
the voltage across it depends on the time that it has
been taking current. Therefore, if an indicator can
be found that will work at a definite voltage less than
that of the supply, time can be measured and will
give a measure of the applied volts, because the higher
the voltage the more rapidly will the condenser
reach a potential sufficient to work the indicating
device. A neon lamp is a suitable indicator, and with
this the measuring circuit becomes that of Fig. 3,
which will be recognised as a simple form of time -base.

The Neon Indicator
A neon takes no current at all until a critical

Time

2.-Voltage E across, and Current 1, flowing
into the condenser of Fig. 1 plotted against time.

voltage is reached. It then "strikes" and takes a
very large current until the applied potential drops by
about 30 volts, when it ceases to glow and again
becomes non -conducting. Striking generally takes
place at about 130 volts, but this can be varied
to some extent during manufacture. When the circuit
of Fig. 3 is first switched on, current flows through
R into the condenser, resulting in a large volt drop
across R. As the condenser charges, its potential
rises, the charging current falls and so does the volt
drop across R. During this time the neon is taking
no current, but -when the potential across the con-
denser reaches the striking voltage of the neon the
lamp conducts and discharges the condenser because
sufficient current cannot flow through the resistance
R to maintain the potential of the condenser.
As soon as the neon goes out the charging process
begins again, with the result that the neon gives a
series of flashes, the rate of flashing being governed
in any one case by the value of the charging voltage.

Practical Considerations
Ordinary small signal neons are quite suitable,

but if the type sold for domestic use is favoured it
will be as well to remove the base resistance. The
capacity of the condenser will depend on the energy
requirements of the neon, but .5 to 1 pF seems to
suit most small indicators. The insulation resistance
of the condenser Should be high, but the working
voltage need not exceed 250 volts.

The charging resistance will depend on the actual
H.T. volts, the condenser and the neon. A total of
50 meg. is of the right order for measuring in the
5 to 15 Kv. range. If the chain is completed by
a variable resistor of about 5 meg. (Fig. 4), control
of the flashing rate becomes possible. The chain
should be tapped if a range of voltages is to be
measured. These tappings must be fitted with suitable
high -voltage sockets and the high -potential end of
the chain and the connecting lead must be of adequate
insulation.

The resistance chain is best made up from a series
of 1 watt components of 2 to 5 meg. each, arranged
as shown in Fig. 5. Each unit is held in place by
passing its end wires through a strip of bakelite
paper and connecting at the back, as shown by the
dotted line. After completion, a similar strip is

F'g. 4.-The circuit of
Fg. 3 adapted for a
range of supply voltages.

-.1 2d 1-4--

Fig. 5.-Method of mount-
ing resistors to form the

voltage -dropping chain.
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placed on each side of the unit, and the whole can
then be wrapped round the condenser and fixed in
a suitable can, wax filled if desired.

Calibration
For service purposes the main requirement is a

knowledge of the comparative state of the apparatus ;
the actual rotential is not of very great importance.
Accordingly, the tester can be scaled on a good/bad
basis by connecting it to a series of receivers known
to be in order, and then adjusting the tapping and the
variable resistance to give a standard flashing rate.
This is conveniently about one per second as it can be
timed with very fair accuracy against the normal
pulse beat. Testing a receiver is then merely a matter
of setting the tapping to the appropriate place and

noting whether the flashes are close to the normal
pulse rate. If the resistor setting has to be reduced
to give the normal rate, the H.T. is low. With a
little practice quite good consistency can be achieved,
and the indication given seems to impress customers
very favourably.

On the bench it is possible to detect quite small
voltage changes, the limit of accuracy being set by
the contact of the variable resistance. An ordinary
stock component will enable a drop in H.T. to be
detected well before any deterioration on the screen
is noticed.

This circuit can easily be adapted to read
resistance and capacitance values, but the advantages
of portability, quick use and-an important point-
comprehension by the layman are then lost.

Norwich Low -power Station
QERVICE from the Norwich temporary low -powerS

station, which has been built at Tacolneston,
some 10 miles south-west of the City, commenced
on February 1.

The temporary station, comprising low -power
vision and sound transmitting equipment installed
in a wooden building, has been built so that the
television service in East Anglia can be started at
a much earlier date than would otherwise have
been possible. It will continue in service until the
permanent television station, which is to be built on
the same site, can be completed. In addition to its
television transmitters the permanent station will
include V.H.F. sound transmitters to give improved
reception of the Home, Light and Third Programmes
in East Anglia.

The temporary television station operates on the
same frequencies as those later to be used by the
permanent station so that receivers and aerials set
up for reception of the temporary station will not
have to be changed when the permanent station
comes into operation. The technical details of
the transmissions are as follows :-

Vision frequency - 56.75 Mc/s
(Channel 3)

Sound frequency -53.25 Mc/s
(Channel 3)

Polarisation-Horizontal
Transmission - Asymmetric side -

band system.
The frequencies of the vision and

sound carriers will be slightly offset
from those of the high -power
station using the same channel
(Kirk o' Shotts) so as to reduce the
effects of mutual interference in the
fringe areas.

The area served by the temporary
station will include Norwich and its
immediate surroundings, and wilt
extend approximately to a line
through Aylsham, East Dereham,
Watton, Diss, Beccles and Acle.
Reception may be possible at
somewhat greater distances, but will
be liable to fading and interference
at times. Later when the permanent
station is completed, the coverage
will include the greater part of
Norfolk and Suffolk.

International Award
AT the Decima Triennale, Milan, Italy, the American

Raytheon TV " Challenger " model was awarded
highest honours for its artistic and functional
excellence.

The exhibition is held once every three years and
is international in scope. It specialises in modern art
and decorations.

Five " Challenger " models were exhibited, one as
the design for a modern TV receiver, and four fitted
into completely furnished examples of modern living -
rooms.

The International Jury awarded the " diploma of
Honour," the highest prize for the " best " example
of modern artistic design, to the Raytheon Mantffac-
luring Co., Waltham, Mass., the only American firm
to receive this award.

The winning model, shown below, was also dis-
played at the entrance to the visitors as a prize . . .

showing that the " Challenger " won the approval
of the general public as well as the International Jury
of art experts.

The Raytheon " Challenger " model referred to above.
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ELECTRONIC TESTMETER

This instrument has been developed to meet the growing demand for an
instrument of laboratory sensitivity built in a robust and portable form,
for use in conjunction with electronic and other apparatus where it is
imperative that the instrument should present a negligible loading factor
upon the circuit under test.

The instrument consists basically of a balanced bridge voltmeter. It
incorporates many unique features and a wide set of ranges so that in
operation it is as simple to use as a normal multi -range testmeter.

The instrument gives 56 tanges'of readings as follows :-
D.C. VOLTS : 5mV. to 250V. (Input

Resistance 11.0 megohms.)
25mV. to 10,000V. (Input Resistance
110.0 megohms.)

D.C. CURRENT : 0.5/tA. to I Amp.
(250mV. drop on all ranges.)

A.C. VOLTS : 0.IV. to 2,500V. R.M.S.
up to 2 Mc,s. With diode probe
external 0.IV. to 250V. R.M.S.
Useful measurements can be made
up to 200 Mc/s, the applied voltage
being limited to 100V. above 50
Mc/s.

A.C. OUTPUT POWER : 5mW
to 5 watts in 6 different toad resist
antes from 5 to 5,000 ohms.

DECIBELS : -10db. to +20db.

CAPACITANCE : .0001/eF. to 50//P.

RESISTANCE :0.2 ohm to 10 megohms.

INSULATION : 0.1 megohm to 1,000
megohms.

£40 size

451

12.1ins. x Sins. x Siins.
Weight : 1211bs.

The instrument operates on A.C.
mains, 100-130V. and 200-260V., 5O-60c/s

Write for fulls' descriptive pamphlet.

The instrument is quickly set up for any of the various tests to be undertaken, a single range selector.switch auto-
matically removing from the circuit any voltages and controls which are not required for the test in question.
Sole Proprietors and Manufacturers :

ghe AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT COATD.
WINDER HOUSE --DOUGLAS STREET  LONDON  S.W.' Telephone: VICTORIA 3404/9 E.T.M.3

3

Pointers for Designers
AND CONSTRUCTORS NUMBER FOURTEEN

N709 OUTPUT PENTODE -
..ULTRA -LINEAR" OPERATION

Ultra -linear operation makes
possible a simple and
economical 14 -watt high
quality amplifier which is
both stable and trouble -free.
Distortion: <0.1% at 11 W.
0.5% at 14 W. Input for max.
output 150 mV (r.m.s. )
Output transformer: Primary
inductance 80 M. Leakage
inductance <100 mH. Screen
taps at 20% of turns from
centre tap.

-"\

3

Further information can be obtained on application to
The Osram Valve and Electronics Department

THE GENERAL ELECTRIC CO. LTD., MAGNET, HOUSE, KINGSWAY, LONDON, W C.2
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HUGESPECIAL SNIP

WT. UNITS
TYPES 24 & 25

Complete and in good order. Price
7/6 each plus 1/6 postage.

MINISTRY PURCHASE
PRECISION
SLIDE
RULE 10in,

in casewith-.THE TWIN 20
This is a complete fluorescent lighting
fitting. It has built-in ballast and starters
-stove enamelled white and ready to
work. It is an ideal unit for the kitchen,
over the work -bench and in similar
location. It uses two 20 -watt lamps.
Price, complete less tubes. 29/6, or with
two tubes, 3916. Post and insurance
2/6. Extra 20 -watt tubes, 7/6 each.

cursor
and instruc-

- -

.

... bons invaluable
. SENSITIVE

'  ... ::.', . ,,

4 ..-', . ALTIMETER
contain

.. to all who calculate.
Students, Engineers,

Surveyors , Mechanics,
-Clerks,etc., etc.

Unrepeatable Price 6/6
plus 9d. post.These

aneroid barometer
movement and use-

0 ful gears. Price 7/6
plus 11- Postage-

Note :
Also a few Mk. NVII.a unused and in
good working order available at 2216.

INFRAY LAMP WARMER
Means real comfort in bed as
it emits Infra Red Rays which
warm and keep you healthy. Economical. 4.4 Costs only id. per
hour telec'y at Id. -.1.---,,,.///1

unit).  Abso- "'" '

lutely health

XIII

-......\..

lin. MICROMETER
Exceptional purchase enablesis to offer a lin. precision
micrometer at the very lbw
price of 101-. A micrometer is _ 1an essential part of an en -per
gineer's equipment. You, no doubt,
will have found the need for one on
many occasions in the past for
measuring wire gauge, etc. If you
act quickly you can acquire one now -

at the remarkably low price of 10/,
post free.

SIX TORCHES 5/-
Parcel containing 2 hand
lamps and four assorted
tubular torches. Only t,
5/-,

P

1M.,complete

safe, no
or fire risk.  Ideal .0.-:":
for many other uses "...
-over pet's basket,
rearing pup, chicks,over desk, work- Price 36)-
bench, etc.  All Post & Packing

and ready
to work. 2f-.

,...-

CLEVELAND CAR BATTERY
CHARGER

,rt gives 11 amps. charge
everlasting, metal rectifier and

robust double -wound
mains transformer-in' metal carrying case

. with leads and croc.
.-: , clips..

;ffoit, id/ Price 6 volts 29/6 ''
o - 6 to 12 volts 39/6. Post

2))6.

ELECTRONIC PRECISION EQUIPMENT, Ltd.
Post Orders should be addressed to : DEPT. 5, RUISLIP, MIDDLESEX.

' Personal shoppers, however, should call at any of our following branches :
42/46, WINDMILL HILL 29, STROUD GREEN 152/153, FLEET STREET

RUISLIP, MIDDX. ROAD, FINSBURY LONDON, E.C.4.
PARK.

Phone : Ruislip 5780 Phone : Archway 1049 Phone : Central 2833
and 249, KILBURN HIGH ROAD, KILBURN, LONDON, N.W.

Phone : Maida Vale 4921.

r-
1 NEw LEARN THE
I PRACTICAL WAY. I

I COURSES WITH EQUIPMENT r
I With many of our courses we supply actual I

equipment thus combining theory and I

practice in the correct educational 1

,, sequence. Courses include: Radio, Tele- 1

' vision, Electronics, Draughtsmanship, 1

POST THE COUPON TODAY FOR OUR
BROCHURE ON THE LATEST METHODS.
OF HOME TRAINING FOR OVER

150 CAREERS & HOBBIES
PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME

City and Guilds Grouped Certificates in Telecommunications: A.M,Brit.I,R.E.

Examination, Radio Amateur's Licence, Radio and Television Servicing Certificates,

General Radio and Television Courses, Radar, Sound Recording, etc. Also Courses in

all other branches of Engineering and Commerce.

TheadvantagesofE.M.I.training. * The teaching methods are
planned to meet modern industrial requirements. * We offer training in
all subjects which provide lucrative jobs or interesting hobbies. * A tutor is
personally allotted by name to ensure private and individual tuition.* Free
advice covering all aspects of training is given to students before and after
enrolling with us.
Equipment supplied
upon enrolment and 1
remains your property. I Send without obligation your FREE book.

I E.M.I. INSTITUTES Dept. I38K

POST THIS' COUPON TODAY

Carpentry, Photography, and Commer- ,
Courses from I 43 Grove Park Road, London, W.4.

I cial Art, etc. 15/- per month 1

11171TV I
Theonly Postal College which is part of
a world-wide Industrial Organisation.

NAME

ADDRESS

3/55
SUBJECT(S) OF INTEREST
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THE CAUSES OF COMMON FAULTS, AND
METHODS OF CORRECTION

By Gordon J. King, A.M.I.P:R.E.

(Concluded from page 398, February issue.)

Attenuators
ALTHOUGH our aim is to reduce the signal

applied to the receiver, it is essential that we
do this without involving any serious mis-

match in the feeder system. Mismatching can be
attributed to additional losses, since a proportion
of the signal energy is reflected to and fro between
aerial and receiver. Signal input is reduced and
standing waves are set up over the length of the feeder.

The two types of attenuator commonly used for
domestic television are the " pi " and the " T ".
Fig. 88 illustrates these in two forms ; one form is
used with coaxial feeders, and the other form is
necessary when balanced twin feeders are used.

The " pi " type is more suitable for television
signal attenuation since it employs higher resistance
values. With the " T " type the resistance value of
R2, above 20 decibel attenuation, becomes much too
low for most experimental purposes.

In both kinds of attenuator the resistors should,
of course, be non -inductive, and stray: capacitances
should be kept at a minimum.

Table 1 provides resistance values of RI and R2
for various attenuation ratios ; it will be noted, how-
ever, that resistance values for the " T " type have
been given to correspond up to 20 decibels only.
When high attenuation ratios are required it is much
better to connect two or more pads in series, because
the use of a single high -ratio pad is liable to introduce
considerable noise into the receiver. The total

 attenuation of two or more pads connected in this
way is equal to the sum of the attenuation ratio of
individual pads in decibels.

Feedback in the H.T. Circuits
Feedback of A.F. voltage, mainly from the sound

output valve, to the timebase or video circuits, can
sometimes be attributed to the symptom of sound
interference on vision. In a large number of cases
of this particular fault, deterioration in an electrolytic
capacitor decoupling the H.T. circuits which are
common to these two sections is responsible.

In the K.B. FV3Q series receivers, for example,
failure of the 8/iF electrolytic capacitor decoupling
the screen grid of the 6V6GT Sound output valve
readily provokes the symptom without causing any
appreciable loss in sound volume or quality.

Fig. 89 illustrates the circuit of this part of the
receiver, in which it is well worth while, particularly
as a time -saving factor, to shunt -test the capacitor
concerned with one known to be well up to standard.

It is also as well to bear in mind that the display of
sound interference on vision, caused by feedback of
A.F. voltage, can be reduced and eliminated by
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turning down the sound volume control for, of
course, when the sound is turned right off no A.F.
voltage is available to be fed back anyway. This is a
good check and one which will quickly prove that
tuned -circuit misadjustment is not responsible ;
since, as will no doubt be realised, alteration to the
setting of the volume control will have no effect
whatever on the symptom which originates in the
R.F.R.F. stages.

Valve Microphony
The symptom of sound interference on vision

caused by " noisy " or microphonic valves in the
vision section, results from an electro-acoustic feed-
back loop between the set loudspeaker and the vision
channel.

What happens is that the sound -waves coming
from the speaker provoke vibration of the electrodes
within the faulty valves ; the electron stream thus
becomes modulated to the pattern of the audio
signal, and in this way the A.F. finds its way into the
vision channel.

Again, the symptom resulting from this cause can
be eliminated by turning off the sound; and, further-
more, valve microphony can often be established by
tapping the receiver cabinet when the vision is
working normally, and when the sound is turned off.

(b)

(d)
Fig. 88.--Attenuators : (a) " T " type for coaxial
feeders ; (b) " pi " type for coaxial feeders ;
(c) " T " type for twin feeders ; (d) " pi " type

for twin feeders.

Dark horizontal lines will appear across the picture
as the microphonic valves are subjected to vibration
in this way.

Removing the back from the receiver and gently
tapping each valve in turn, whilst observing the
picture, represents a rapid method of locatifig the
valve-or valves-responsible for the disturbance.

The frame amplifier valve is a frequent offender in
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this respect, and this is especially true of the N37
valve occupying such a position in the G.E.C. BT2147
series receivers.

Apart from replacing the defective valve, there is
generally little that can be done to alleviate the
effect, although, it should be mentioned, it is some-
times possible-when microphony is of a mild form-
to apply acoustic damping to the offending valve.

Success in -this respect can often be achieved by
enveloping the valve in a sponge rubber jacket, or by
securing a length of cotton wool round the valve by
means of an elastic band.

Vision Interference on Sound
From sound on vision we come to the disconcerting

symptom of vision interference on sound. This is
evidenced from the loudspeaker by a harsh 50 c.p.s.
note accompanying the sound signal. It is sometimes
possible to mistake the symptom for ordinary mains
hum, though not generally for very long, because the
volume of the disturbance noticeably alters with a
change in the picture signal. As conclusive proof,
however, one needs only to remove the aerial from
the set, when, if vision on sound is responsible, the
background noise will disappear completely.

The symptom is caused by a part of the vision signal
reaching, and being amplified by, the sound channel.
The bandwidth of the sound channel of a television
receiver is considerably wider than the sound channel
of an ordinary broadcast receiver-from the R.F.
point of view anyway. This feature prevents excessive
attenuation of the sound signal, which might other-
wise occur should the tuned circuits associated with
the sound section have a tendency to drift in frequency
-this often happens ; the wide band feature also
permits successful operation of the sound inter-

005
H.r from
Timebase
circuits etc.,
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H.T. Line

Sound Output
Valve (6V6GT)
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Fig. 89.-The sound output stage of K.B. FV30, FV40
and FV50 series receivers.

ference limiter circuits (see, for instance, " Inter-
ference Suppression," PRACTICAL TELEVISION, Novem-
ber, 1951).

Nevertheless, compared with the bandwidth of the
vision section, the bandwidth of the sound section is
relatively narrow, and generally ranges in the region
of 150 Kc/s. The full curves of Fig. 90 depict the
relative positions of the sound and vision responses

of a single sideband receiver and, as will be observed,
the sound response is such that no significant part of
it falls within the vision passband.

Clearly, then, if the bandwidth of the sound channel
is too wide (as represented by the broken line curve
(a)), or if the sound channel is mistuned towards the
vision carrier frequency (shown by the broken line
curve (b)),, a relatively large component of the vision
signal is bound to gain admittance to the sound stages
to provoke the symptom.

When investigating a fault of this nature, therefore,
one should first of all make absolutely certain that the

f

Norma/ Sound Channel response

Curve (a)
Curve (b)

Freguency-).
Sound Vision
Carrier Carrier

Fig. 90.-The sound and vision responses of a single
sideband receiver, showing how the vision signal may
gain admittance to the sound channel by curve (a) if the
sound channel bandwidth is too wide, or by curve (b)

if the sound channel is mis-tuned.

sound tuned circuits are correctly adjusted, and in
this respect it is desirable to follow the maker's
alignment instructions, for, as previously mentioned,
a suppressed response might well upset the operation
of the noise limiter and, apart from this, a very
peaky sound channel response is liable to instigate
conditions for instability.

If the receiver is of the superhet model a drift in
the frequency of the local oscillator might well be
responsible, particularly if the drift is opposite to that
necessary to cause sound interference on vision.
The local oscillator tuning should, therefore, be
checked and readjusted for maximum sound con- .
sistent with minimum sound interference on vision.

TABLE 1
Approx.

attenuation " pi " Type " T " Type
Db RI R2 R1 R2

10 150 100 39 56
20 470 100 68 16
30 1,500 82
40 3,90Q 82
50 10,000 82
60 39,000 82

Adjusted so, one can be almost certain that persisting
vision interference on sound must arise elsewhere.

Other causes of the symptom nearly always lie in
the common R.F. stages or in the aerial system itself,
though it is as well to remember that an excessive
aerial signal may be inciting cross -modulation, the
cure for which-as we discovered in the previous
article in this series-lies in reducing the signal input
to the receiver by the inclusion of a suitable attenuator
network.
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cleaning with C.T.C. or " Thawpit " effected a com-
plete cure. I stress the fact that this fault was unusual,
and other causes should be thoroughly investigated first
should trouble with focus be experienced. A fault
which I have met very often on this model and which
is rather tedious to cure is that of fading vision and
sound, sometimes failing completely. It may be
found that trimming the oscillator condenser will
restore signals temporarily, but no permanent cure
can be achieved here. The cause is a defective 15 pF
oscillator grid coupling condenser. Its position is
indicated in Fig. 1. It is extremely difficult to replace
this component if this job has not been tackled
before, and it should not be undertaken unless the
repairer has a goodly knowledge of servicing. The
fading may be accompanied by flashing across the
picture and crackling on the sound.

In this receiver the frequency changer is an ECL80
and the suspected condenser is in the grid circuit of
the triode section.

Poor Frame -hold or Jittery Raster or Both
This fault is almost invariably due to the interlace

filter which is two crystal diodes, MR3 and MR4.
One may either be open -circuited or short-circuited.
Their position is indicated in the relevant diagram.

In dealing with what appears to be a multiple
fault attention should be directed to the potential
divider network from the H.T. rail to chassis. This
contains both the brilliance control and the frame
hold. Obviously an open circuited resistor or control
will result in an apparent fault in another part of the
receiver. A study of the circuit diagram will show
the position of these components. I have mentioned
this point whilst on the subject of frame hold, or
rather lack of it, because I have often found this
network to be responsible for the non -operation of
the frame time -base.

Another fault which has been met a few times is a
picture which very slowly alters in height. The raster
compresses slowly and then expands upward and
downward, perhaps accompanied by a jitter which
may only show up every once in a while.

This fault is always traced to a defective frame
oscillator transformer. Sometimes tapping the trans-
former will either worsen or stop the fault for a short
time. On one occasion the raster
remained at a constant height but
jittered in a way which suggested
a defective interlace filter. Replace-
ment of these small rectifiers did
not, however, cure the fault, and the
oscillator transfOrmer had to be re-
placed before a steady raster was
obtained. Turning to the line time -
base I have already made reference
to the PL38 causing poor focus and,
of course, this valve could also cause
a lack of adequate width. In faults
like these, however, the voltage of
the H.T. supply from the metal
rectifier should be checked. If this
is much below 200 volts the metal
rectifier should be changed, as this
will certainly cause a lack of width
and incidentally, poor focus.

of width was due to
neither of these causes,
but to the anode load
resistor of the line oscil-
lator going high. A care-
ful voltage check should
always be carried o u t
before replacing any
expensive component.
Hiopefully changing
valves and transformers
can. be both expensive
and fruitless, and the
appearance of even a
"well-known" fault
should be treated with
suspicion until a case
against a particular com-
ponent is reasonably
proved. I would stress
that these articles are
meant more as a guide
than a definite set of
instructions to replace
this and that. The use
of these notes should be
accompanied by a meter
check which is under-
stood, and common sense. However, to continue.
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Fig. 3.-Video and limiter
section. Note MR1 detec-
tor, 12µF decoupling con-
denser and 2 pF video

coupling condenser.

Thermistor
This receiver, in company with most other A.C./

D.C. sets, often develops a fault which may appear
to be a trifle obscure. The symptom is no results
with the valves and tube lighting very dimly. In
other words the heaters are not receiving an adequate
supply of current. The thermistor, left-hand side,
mounted adjacent to the mains dropper, develops
a crack or other defect which offers a high resistance
to heater current.

I have known this fault to be caused by a high
resistance valve or tube heater, but normally a
replacement thermistor will completely cure the
trouble. It will be noted that even though the
thermistor may be completely O.C. its shunt re-
sistor will allow a certain amount of current to pass

/71.(Ttl°®\.1---<);-2°

Anode Resistor
On this model I have found on HT

ICmore than one occasion that a lack

82KO

V6A

/orin

/0
KO

ly away from any nearby
metal. Allow at least one

33KO minute before switching
on again, and then try to
draw a spark from the
suspended clip. If a spark

is now present it will mean one of two things. First
that the EY5I E.H.T. rectifier may be very low on
emission, and second that the tube has an internal, leak
or short. Obviously the EY51 should be changed first.
This valve is located under the metal cover in the
screening box on the left side of the chassis. It is a
fairly simple operation to unsolder its three leads and
remove the valve, but when replacing remeMber to
ensure that all three connections are made with round
blobs and not sharp triangular lumps of solder.

Assuming that the replacement EY51 is a new
valve in good order, a healthy spark should now be
drawn from the anode when the clip is replaced on
the tube. If no spark is present it will normally
indicate that the tube is defective. If, however, the
E.H.T. to the tube anode is present and yet the
tube does not give a raster, attention should be
turned to the first anode as this is a tetrode tube.

T12/JF
Metros,/

V V V
/0 9 8

11=1.1 ...L
"4"1

S
yo

through the heater chain.
Assuming that all the

valve heaters are in order,
the tube is also lighting
up, heater that is, and the
grid and cathode volt-
ages are normal and yet
no raster can be resolved
on the tube face, it will
be necessary to ensure
that E.H.T. is present on
the tube anode. The
metal end of a well -
insulated screwdriver

* should draw a healthy
spark from the anode

2PF cap.
If no spark can be

obtained, the set should
cpr be switched off, the anode
and clip removed from the

Syn>c tube, and suspended safe-

0

VVVV V V
II 12 /3 /4 /6 /5

1=1.11
WM EMS NMI

60 6/

Fig. 4.-- Power supply. Note H.T. series
fuse F2, and coils marked 60 and 61 which
are the Bifilar windings on the line output

transformer.

PINS 3 AND 4
ON CR7: PLUG

As this electrode is supplied through a Metrosil, it
is not easy to measure the voltage on the tube base
pin.

A valve voltmeter which presents negligible
loading is necessary to obtain an accurate reading.
A normal meter will not give this accurate indication, "
and an alternative method of testing will have to be
employed. A connection from the H.T. line may
be used to replace the normal lead from the Metrosil,
and although this voltage is only half that normally
present when using the Metrosil circuit, an indica-
tion will be given by this means. If the fault is in
the Metrosil circuit, when the alternative connection
is made, the raster should become visible even
although it may be out of focus. If this is the case,
the Metrosil should be replaced.

Two of these components are used in this receiver.
One is referred to above, and the other is used as a
bias resistor for the video amplifier. -

A friend informs me that he has had several
instances where a defective Metrosil to the first anode
of the tube has becOme defective and resulted in a
negative picture. That is, the whites become black
and blacks white. I have not yet encountered this
fault, but it is a tip worth bearing in mind. This, of
course, does not refer only to this particular receiver
but to any set using a Metrosil supply to a -tetrode
tube. For the benefit of those readers who have not
seen a Metrosil, it is a small " slab " of metallic
material, about the size of a rounded postage stamp.
Normally coloured red with a wire lead out at each
end.

In the Pye FVI attention is drawn to the heater
supply to the efficiency diode. In the diagram what
may appear to be chokes will be seen on each side
of the heater. These are windings on the line output
transformer, wound in opposite phase so as to
cancel out the high potential difference between the
cathode and heater, thus minimising the risk of
heater to cathode failure.
General Description

The receiver operates as a superhet using the lower
sideband of the vision carrier. It is designed to
cover the five channels of Band I by means of tapped
R.F. and oscillator coils. - -

Channel changing is achieved by means of a
tapping plug for the aerial coil- and shorting screws
for the R.F. and oscillator. R.F. and frequency
changer stages are common to both sound and
vision. The aerial input is designed for 75 ohm
co -axial feeder, the input being isolated from a D.C.
point of view by two small condensers. However,
two 2.2 MD resistors act as leaks from the input
socket to chassis to discharge static, being of such high
value as to obviate shocks from the aerial due to a
" live " chassis: An I.F. filter is included in the

aerial circuit to minimise break-
through at the intermediate frequen-
cies. These are vision 35.9 Mc/s and
sound 38.5 Mc/s. High value of I.F.
is desirable on multi -channel receivers.

S2 The R.F. valve has the " sensitivity "
control in its cathode circuit. The
mixer and oscillator valve is a triode -
pentode ECL80, the triode oscillator
grid being coupled to the pentode1 mixer grid by a small condenser. From
the mixer anode both sound and vision
I.Fs are passed to the grid circuit of

oSi the first vision I.F. amplifier. EF80.
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From here the sound is tapped off and fed to its own
amplifierI.E.aplifier V8, another EF80.

The vision signal is amplified by V3, V4 and V5,
before being passed to the crystal rectifier detector
MR1. All I.F. transformers from V2 (frequency
changer) to MR1 are of the band-pass type. The
sound transformers from V8 to V9, VIO and MR2
are of the single -peaked type.

The gain of V3, V4 is controlled by the " con-
trast " control in the cathode circuits. Resistors in
the grid circuit of each vision valve preserve the
bandwidth, which should be 2.75 MO over the
whole vision amplifier. The rectified signal from
MR1 is passed to the video amplifier V7, EF80,
being developed across a choke and resistor in
series. The value of the resistor is 2.7 KS and this
and the choke should be checked for continuity
should a very weak picture (and sync) be ,evident.

The manner of connecting the anode signal of
V7 to the tube cathode will be seen from the diagram.
The electrotytic condensers Cl and C2 should always
be checked when vision and sync troubles crop up.
As stated, V7 is cathode biased by a Metrosil, the
resistance of which does not vary appreciably with
changing current. Interference limiter, diode V6A,
is shown in the diagram, and conducts above peak
white if the limiter control is correctly adjusted.

Maladjustment will cause a flat picture, lacking in
detail and highlights. Defective resistors feeding
the cathode will produce similar effects.

The sound channel is taken from the grid of V3,
through sound I.F. amplifiers V8, V9, VIO, detected
by MR2. Some of the D.C. component is fed back
to the grids of V8 and V9 as automatic gain control.

Contrast
n

ft
UMR2

C/7

--- .

MR/

VS

V7

Audio signals pass through noise limiter V6B to
the volume control, thence to the PL33 sound output
valve. Should the sound be delayed in coming
through, and then arrive with a loud bang or similar
noise, this valve should be suspect. In the event of
no sound at all, its cathode voltage should be checked,
approximately 5 volts. This valve is VII. MR3 and
MR4 are the interlace filters which ensure that only the
correct pulses are fed to the frame time -base. The
frame oscillator is the triode section of V13, ECL80,
and is of the blocking oscillator type. The pentode
section of VI3 is the frame output. Note that the
grid circuit of the sync separator, V12, EF80, is
passed to the chassis through the cathode circuit of
V13. This is to limit the noise passed to the time -
bases by providing a small positive bias. This bias
increases the grid current during the sync pulses and
limits the noise which is normally present on the base
of the pulses.

The weak links in the frame time -base are the
oscillator transformer, MR3, MR4, and the ECL80
itself. Line oscillator is V14, EFS°, operating as a
blocking oscillator with screen to grid coupling by
the oscillator transformer. Line output is V15,
PL38. This operates the line output transformer in
which circuit is coupled the booster diode, V16,
which provides approximately an additional 80 volts.
The extra heater windings, known as " bifilar
windings," are connected as previously described.

E.H.T. of about 9 kV., obtained from the line
output transformer overwind, is rectified by the
EY51. H.T. is provided through a metal rectifier of
conventional type, this being shorted out on 200 volt
D.C. only.

CR
and
L.S.

Sockee

MR4=1EJ
MR3

Volume-On Off
n

Line
Osc.

Transfi7

Frame
Osc.

Transti7

-u
Fig. 5.-Simplified under -view of chassis.. Note position of C17,15 pF grid -coupling

condenser which is difficult to replace.

J

Metrosi/

MRS

Fuse Mains
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NEW ERIES

Picture Faults
TWIN white lines across an otherwise normal

raster. This is a common fault and replace-
ment of the frame time -base valve ECL80

will effect a cure. Weak synchronisation, although
the picture is maintained at fairly good contrast,
is often due to a defective crystal diode vision de-
tector. This may appear rather strange, as normally
a defective vision detector results in a weak or non-
existent picture, but in this case the higher frequency
picture detail is passed and the
synchronising pulses are HT-,,
attenuated.

If no picture can be resolved
at all, and a measurement of

ECI;80

I -

V12

7b Line
timebase

No. 7.-THE PYE FYI AND FVIc

By L. Lawry -Johns
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CRT cathode voltage shows a much higher reading
than the grid, attention should be directed to the 2
pF video coupling condenser to the cathode of the
tube. If this component is shorted internally it will
result in the total D.C. vohage at the video anode
being present on the tube Cathode. This condition,
of course, results in the tube being over -biased and
thus no raster is visible, whatever the position ,of
the brilliance control.

If this condenser should go open circuit, it will
result in a very weak picture, lacking in contrast, as
the A.C. coupling has been removed.

Poor focus, assuming the H.T. voltage to. be well
up, is often due to a defective PL38 line output valve.
Flaring on the whites, focus varying according to the
picture content is normally due to a low emission
EY51 E.H.T. rectifier. If this valve is very low, a
raster will be seen without the aerial plug connected,
but as soon as this is put in the raster will vanish,
due to the EY51 being unable to cope with the
varying tube current. I have known this fault to

puzzle many set owners
HT* (and builders). An un-

usual focus fault that I
encountered was due
to a greasy magnet
assembly. Stripping and

Fig. 1 (left). - Oscillator circuit. Condenser marked with an asterisk is 15 pF and is mentioned in the text.
The 10 pF is less likely to cause the symptoms described. Fig. .2 (right). - Showing interlace MR3/MR4, frame

oscillator transformer, and Brightness and Frame Hold potentiometer.
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1

QUERIES have often arisen regarding practical
methods of measuring the characteristic
impedance of a transmission line or the

correctness of the match of such a line to a television
receiver, and although such measurements are not
normally undertaken by the home experimenter, a
few notes on one of the basic methods might be of
interest and provide the equipped amateur with the
means checks on his own.

There are several methods of tackling this problem,
but for the simple one to be described the require-
ments are an oscilloscope, with a good wideband
amplifier, and a sweep generator, or wobbulator,
capable of swinging over linearly and at constant
amplitude a few megacycles in the frequency band on
which measurements are taking place. In addition,
some simple type of detector is needed but this can
take the form of a crystal with the usual load and filter
components. A typical circuit is shown in Fig. I,
where the crystal is of the ordinary video pattern.

Basic Method
The basic method of all measurements depends

upon a determination or an observation of the voltage
standing -wave ratio (VSWR) existing when a length
of feeder is not terminated in its proper impedance.
If a signal is injected into a length of transmission line
such as a coaxial cable, and the far end of the line
is either open- or short-circuited, the whole of the in-
cident or forward wave is reflected on reaching the
termination and returns towards the generator. The
generator may be an aerial system and the load may

/00 F /0 K n

470 1( ft,

To 'scope

IOOpF

Fig. 1. -A simple detector set-up for the VSWR
measurement system described.

26.-AERIAL AND FEEDER MEASUREMENTS

be the input circuit of a television receiver, although
the latter is not likely to present the limiting cases of
open- or short-circuits. The combination of forward
and reflected waves set up so-called standing or
stationary waves on the line much in the manner of
standing waves on a vibrating string, the amplitude of
these waves being greatest for the open- and short-
circuited cases of termination. For other terminations,
other amplitudes occur and for a proper termination
or " match," as this condition is called, the standing
waves vanish, for the forward wave is totally absorbed
by the load and no reflection occurs. When the
best match between a line and a load is obtained, the
VSWR is very close to unity and, in the case of a
perfect match, never realisable in practice, it would
be exactly one.

If the VSWR in a particular system is not close to
unity, the circuit load can be substituted by resistive
loads of various values until the VSWR obtained
originally is restored ; the impedance of the load can
then be found by a direct measure of the resistance
substituted for it: Alternatively, by adjusting the
resistance to give a VSWR of near unity, the matching
impedance required by the circuit is readily
determined.

Wave Ratio Measurement
Consider the arrangement of the above -mentioned

instruments as shown in Fig 2. The sweep generator
feeds into the end of a length of cable and also into a
crystal detector, which in turn connects to the
amplifier of the oscilloscope. If the line is now
terminated by a resistive load equal in value to the
characteristic impedance of the line, the voltage
developed by the crystal will be completely inde-
pendent of the frequency of the sweep generator and
no output will be observable on the oscilloscope.

If, however, the line load is different from this
proper terminating resistance, the voltage across the
crystal load and hence that applied to the oscilloscope
will change with frequency, and the amplitude of this
change will be a measure of the reflected voltage on
the length of line.

Fig. 2.-Block diagram of the test gear arrangement.
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El and E2 being the forward and reflected waves
respectively (see Fig. 4).

For accuracy in such measurement it is necessary
to avoid reactive elements at the cable termination.
For the shorted case it is sufficient to twist the inner
and outer -conductors (of a coaxial cable) firmly
together for a matter of about jin., but when a
resistive load is substituted this must be of a carbon
non -inductive variety and the connecting leads must
be cut back to an absolute minimum. Several wave-
lengths of cable should be used on such tests.

To check the set-up, or find -the characteristic
impedance of a cable accurately, a resistive load of the
nominal value of the line impedance is used at the
termination. The pattern on the 'scope will then
approximate to a straight line as shown in Fig. 3(b).
When the best result is obtained, the line impedance
is equal to the resistance value which can be measured
by Ohm's law.

If a dipole is substituted for the load, the match can
be determined in the same way, and if facilities are
available for experiments on the aerial element lengths,
spacing, etc., a good match at that end is readily
obtained.

Usually such aerial experiments are not without
practical difficulty and, provided the set is well
matched into the cable, a mismatch at the dipole is
not important, since reflections from the receiver end
are the main consideration. This part of the circuit is
usually more accessible and the same principles can
then be employed to provide an indication of the
matching accuracy here.

For television purposes an accurate match is not
vital and a VSWR up to 2 is permissible before the
power loss exceeds 10 per cent. (0.5 db). The above
method, which has some advantage over the slotted
line measurement system, is not so accurate as this
latter, but errors no greater than 10 per cent. may
-be expected.

As is generally known, the maximum impedance is
presented at the input of a line when the length of the
line is an odd number of quarter -wavelengths at
the input frequencies making this condition true,
therefore, the voltage developed by the crystal will be
at maximum. Similarly, since the minimum impedance
of the line occurs when its length is an even number of

E max

E min

0 E Termination

Ez
end

Fig. 3 (Left).-Oscillograms of mismatched and
matched conditions of line load respectively. Fig. 4

(Right).-Measurement of VSWR.

quarter -wavelengths, the crystal voltage is lowest at
these frequencies. The output as shown on the
oscilloscope is consequently of the form shown in
Fig. 3(a) where the frequency sweep is controlled by
the timebase voltage in the usual way.

This shorted line method can be used to give a
direct measure of the amplitude ratios of the forward
and reflected waves on a length of line over a range of
frequencies by noting the wave amplitude with a
shorting. (zero) load and comparing it with the
amplitude existing with other finite loads. If the
detector and 'scope amplifier are linear, the relative
amplitudes correspond to the relative levels of the
forward and reflected waves. If a base line can be
provided on the oscilloscope screen, the VSWR can
be directly derived from the formula-

E max E I E2
= VSWR

E min E1-E2

Band III Transmissions
FOR industrial purposes only, a vision signal on a

commercial television frequency is to be radiated
from a temporary mast on the I.T.A. site near
Croydon some months in advance of the opening
of commercial television.

The transmissions will be carried out by Belling
& Lee, Ltd., well-known aerial manufacturers, who,
working in close co-operation with the industry
and the I.T.A., are to be given permission by the
G.P.O. to radiate a one -kilowatt Band Ill, Channel 9,
vertically -polarised vision signal, such as a test
pattern.

It is expected that the low -power transmissions
will start about April 1. Details regarding times of
transmission will be announced later.

" The purpose of this signal," a Radio Industry
Council spokesman said, " is mainly to supplement
by practical means the aerial manufacturers' technical
appreciation of the problems of Band 111 reception.

" It will also provide useful additional data for
receiver manufacturers and it will help retailers in
making initial installations of receivers and aerials,
but only within a very small area as compared with
that which will be covered on the opening of the
I.T.A. transmitting station on Channel 9 in the late
summer."

American Figures
THE 33,500,000 television sets being used by the

American public as at January 1st, 1955, repre-
sent a cost -to -consumer aggregate of $13.5 billions.
This figure is derived from production, factory sales
and retail figures published in the Television
Factbook released recently by Television Digest of
Washington, D.C.

Cumulative factory set sales of $6,451,000,000
during the nine years of TV from 1946 to 1954 are
projected to a retail value of $9 billions, to which
industry sources add an estimated $2 billions spent
for servicing, $1.5 billion for components and
aerials, $435,251,000 for picture tube replacements,
$518,230,000 for receiving valve replacements.
Tables setting forth production and sales year by year
are featured in the Factbook.

On the programme side, TV Factbook estimates
that $900,000,000 was spent by advertisers for time,
talent, production and all other costs during 1954-
a far cry from the figure for 1946, when only 10 stations
were operating and their revenues aggregated only
about $500,000. Annual volume, revenue, expense
and earnings figures are tabulated-and within the
trade it is estimated the total will go to $1.3 billion
for 1955. Digests of staffs and technical facilities
of the 427' U.S. and 25 Canadian TV stations
associations, etc., are also included. -
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MULLARD AMPLIFIER "510"
A High Quality Amplifier designed
by Mullard engineers. Robust
high fidelity. with a power output
exceeding 10 watts and a harmonic
distortion less than .4" at 10 watts.
Its frequency response is extremely
wide and level being almost flat
from 10 to 20.000 C.P.S.-three
controls are provided and the whole
unit is very suitable for use with
the Collaro Studio and most other
good pickups. The price of the
unit completely made up and ready
to work is 212/101- or 25/- deposit
plus 10/- carriage and insurance.

RESPONSER UNIT
Ideal for Commercial T.V. These
contain 6 valves type SP61, and one
each RL7, RL16 and EA50. Six IF
transformers 12 Mc/s. band, and
hundreds of other useful com-
ponents. Price 39/6, plus carriage
and packing 7,6. These receivers
are unused.

POTTED TRANSFORMERS
These are of really superior con-
struction fitted in cast metal cases
and compound filled. Terminals
come to ebonite baseboard. All are
upright mounting and have 220/230
normal 50 cycle mains input and
fully screened primary.
Type 5F1. 265-0-265 at 300 Ms.
6.3 v. at 7 9,mp. ; 4.4. v. at 2.5 amp. ;
Price 35/- plus 3/6 carriage.
Type 5F2. 365-0,365 at 150 m.a. :

4 v. at 2.5 a. ; 6.9 v. at 4.2 a. Price
32/6, carriage and packing 3,6.
Type 5F3. 1540 v. 2 v. at 2 a.: 4 v.
at 1 a. This is an ideal transformer
for televisors and scopes using
V.C.R. 97, etc. Price 25/-, carriage
2/6.

- GREATLY REDUCED
CATHODE RAY TUBES

VCR97. Brand new and unused,
"cut off type." ideal for 'scope.
etc. Price 12/6. Carriage
and insurance 5/- extra. Ditto

but full picture type
for T.V. 39/6, plus
carriage 5/-.
VCR517. 61in.
guaranteed full pic-
ture. 29/6, plus 5/ -
carriage a n d
insurance.
VCR139A. 21in.,
32/6, plus 2/6 car-
riage, etc.
VCR138. 31in.
electrostatic short
persistence, suitable
for T.V. and ideal
for 'scope work, 37/6
plus 3/6 carriage, etc.

VCR112. 5in. electrostatic, per-
sistence not known, 15/- each.
plus 51- carriage, etc.
CV996. 6in. electrostatic. per-
sistence not known, 15/- each,
plus 5/- carriage, etc.
CV1140, CV1590, CN1546. All
12in. magnetic long persistence,
£4119/-, plus 10/- carriage.

R1155 is one of the finest
communication receivers
available ; frequency
range is 75 kc/s to 18
Mc/s. Complete with 10
valves in metal case.
Made for the R.A.F. so
obviously a robust job
guaranteed in perfect
working order. Price,
Grade 2, £7/19/6 ; Grade 1.

£911916, or new and unused. £11/19/6, or will be sent on
receipt of deposit of £1. Balance by 12 monthly payments.
Carriage and Transit Case 15/- extra.

A FEW REMAIN
This cabinet is offered below
cost. It is suitable for a tele-
v isor using tube sizes varying
horn 12in. to 17in., its overall
dimensions being 3ft. 5in.
high, ift. 4in. deep, 1ft. 10in.
wide. It is complete with
plywood back and Bowler
Oat." Originally made for a
very expensive televisor and
really  good quality. Un-
repeatable. Offered at £6.19.6
carriage, packing, etc., 12/6.
Note : These are cut for Olin.
tubes, but the holes for the
controls are not drilled.

TUBES ALL SIZES
All makes repaired at a
little over half price -
SIX MONTHS' GUAR.

MINIATURE
PORTABLE T.V.
The Elpreq Minia-
ture Televisor uses
standard conventional
circuitry, employing a
total of 13 valves and
2 crystal diodes. The
cathode-ray tube used
is a 21in. Service
type VCR139A, which
has a standard equiva-
lent and will there-

fore always be obtainable. The layout is extremely
clean, straight -forward and professional. The- wiring.
whilst naturally being a little more intricate due to
miniaturisation, is nevertheless completely accessible.
The total cost comes to 516-817. Its size will be approxi-
mately 91in. x Sin. x 6in.
Full construction data. layouts, diagrams, templates,
etc., running into some 50 sheets is available, price 5!-,
post free.

GENUINE HALF-PRICE OFFFER
BEETHOVEN CHASSIS

Extremely well built on chassis
size approx. 91. x 71 x 85, using
only first-class components,
fully aligned and tested, 110-
240 volt A.C. mains operation.
Three wave bands covering
medium and two shorts. Com-
plete with five valves, fre-
quency Changer, double diode
triode, pentode output and

full wave rectifier. Special cash -with -order price
this month, 55/19/6, carriage and insurance 7/6.

COMMUNICATIONS RECEIVER R1155
YOURS FOR CI

MAINS POWER PACK FOR R.1155
With Pentode output stage. Plugs into socket on
receiver so no internal modifications are required,
Price 25/10/- complete with speaker ready to work.
carriage 3/6. If bought with receiver deposit is 111,

POTTED CHOKES
These chokes are in similar type cases and therefore
match the transformers on left.
Type 5F4. 5 H. at 300 m.a. Price 10/-, carriage and
packing 2/6.
Type 5F5. 10 H. at 150 Ma. Price 12/6, post and pack-
ing 2/6.

NOW A.C./D.C.
MULTI -METER KIT/
We can
now offer
a kit o
parts suit
able /o
making amulti -
meter to
measure
A.C. volts
as well as
D.C. volts, milliamps and ohms.
Price for kit containing all the
essential items including moving -
coil meter. metal rectifier. resis-
tors. range selector, calibrated
scale. etc., etc.. is 19/6. plus 1/ -
post and packing. The D.C. only
version is 15/- plus 9d. post and
Packing.

AMAZING LITTLE MAINS T.R.F.
Uses high -efficiencycoils -covers
long and medium wavebands
and fits into the neat white or
brown bakelite cabinet -limited
quantity only. All the parts,
including cabinet, valves, in fact,
everything, £3/19/6. plus 2/- Past.
Constructional data free with the
parts, or available separately 1/6.

BATTERY
3-VALVER

19/6
Employsmoderncircuit
ensuring
good re-
ception onbothmedium
and long
waves. All
parts in-
cluding three valves, resistors,
tuning condenseis, in fact, every-
thing except loudspeaker, cabinet
and chassis (available if you
haven't something suitable) costs
only 19/6: data available
separately, price 1/6.

HIGH POWER TRANSFORMERS
For R.F. Heaters, transmitters,
etc., etc. These are open wound
type for maximum cooling and
have the normal 200-250 primary
fully screened.
Type 5F6. 1.000 v. at 1 amp., e.g.,
.5 kV.A. Price £8/10/-, carriage
and packing 5/-.
Type 5F7. 1,515 v. at 1 amp., e.g.,
1.5 kV.A. Price £15. carriage and
packing 7/6.
Type 5M1. 1.000-0-1,000 v. at 1.5
amps., e.g., 11 kV.A. Price
£12/101-, carriage and packing 7/6.
Type 5M2. 1,000-0-1,000 v. at 500
m.a. and 4 v. at 4 a. Price 57/10/-,
carriage and packing 4/6.
Type 5M3. 375-0-375 v. at 250 m.a.
and 4 v. at 4 a. Price 37/6, carriage
and packing 3/6.

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

Personal shoppers, however, can call- at :

42-46 Windmill Rill, 152-3, Fleet Street, 29, Stroud Green Road, 249, high Road,
Ruied i p, Middy, E.C.4. Finsbury Park, N.4. Kilburn.Phone : RUISLIP 5780 Phone : CENtral 2833 PhOne : ARCHWAY 1049

Half day, Wednesday. Half day, Saturday. Half day, Thursday. (Now Open)
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Volume Controls
Midget Ediswan type.
Long spindles. Guaran-
teed 1 year All values
10.0(10 ohms to 2 Meg -
ohms.
No Ow. S.P.Sw. D.P.Sw.

3/ 4/- 4/9
COAX PLUGS ... 1/2
SOCKETS .- 1/-
LINE CONNECTOR. 1/2
OUTLET BOXES ... 9/6 host reteased) yd.

80 Calf COAX
STANDARD lin. diam.

Polythene insulated.
GRADE " A" ONLY

8d. yd.
SPECIAL. - e in i-air
spaced polythene, 80
ohm Coal fin. diam.
Stranded core. Losses

00% 9d.

BALANCED TWIN FEEDER per yd. H. 0 80
TWIN SCREENED COAX FEEDER per yd. 1/-f ohms
50 OHM COAX CABLE, 8d. per yd.
TRIMMERS, Ceramic, 30. 70 pi., 9d. ; 100 pf.
180 p1., 1/3 ; 250 pf.. 1/6 ; 600 pf.. 1/9.
RESISTORS. -All values : w., 4d. ; 4 w., 6d.
1 w., 8(1. ; w., 1/- ; I w.. 1%,' 2/,
WIRE -WOUND RESISTORS. -Best Makes Minia-
ture Cetamic Type -5 w., 15 ohms to 4 K.. 1/9 ;
10 ix., 20 ohms to 6 IC, 2/3 ; 11 w., 30 ohms to 10
K.( 2/9 ; rw. Vitreous, K., 3/-.
WIRE -WOUND POTS. S WATT. FAMOS MAKES
Pre -Set Min. TV. Type. Standard Size Pots, 21in.
Knurled Slotted Knob. Spindle. High Grade.
All values 25 ohms to 30 All Values, 100 ohms to
IC, 3/. en. 00 K., 4/-. 00 K., 5/6 : 100 K., 6/8.
Ditto Carbon Track 50K. W/W EXT. SPEAKER
to 2 Meg., 3/, , 3/-.
0/P TRANSFORMERS. -Heavy duty 70 ma., 4/6
Ditto, tapped primary, 4/9. Tapped small pentode,
3/9.
L.P. CHOKES 10 h. 00 ma., 5/-. 20 h., 150 ma., 12/8,
15 h. 100 ma., 10/8. SIMPLEX 10 h 100 ma., 10/S.
MAINS TRANS. -Made In oar own workshops to
high grade specification. Fully interleaved and
Impregnated. Heater Trans., tapped prim., 0-000 v./
200 v. 8.3 v. 11 amp., 7/8. 12 v..75 amp., 7/8. 6.3 v
3 a., 30/8. 310.0-350, 80 ma., 8.3 v. 4 a. 5 v. 2 a.,
ditto 300-0-300 ditto 250.0-250, 21/-. Viewroaster,
solo type, 35/-. Teleking, 30/, Lynx, 30/-,
Coronet, 30/ - Simplex (modified with 4 v. tap), 35/-.
TV. AERIALS. Aeriallte etc. full range all channel
In Stook. Indoor loft type Inv. T., 13/6 etc. etc.
TYANA.-Midget Soldering Iron. 200/220 v. or
230/250 v., 14/11. Triple Three mod. with detach
able bench stand, 19/6. Solon Midget Iron, 1903.
TAG STRIPS. -2- or 3 -way, 2d. ; 4- or 1 -way. 3d. :
6 -way, 4d. , 9- or 10 -way, 82. ; 08.way, 1/3.
ENAMEL OR T.C. WIRE. -1 lb. 14 to 20 s.w.e.
2/-; 20 to 28 s.w.g., 2/8; 30 to 40 s.w.g., 3/9.
XTAL DIODE. -Sensitive G.E.C. type,
Phones (0. C. Brown) or Iii -grade Amer., 15/8 pair.

SIMPLEX TELEVISION
Detailed price list available.

STAGE 1. -VISION AND STAGE 3. -POWER
SOUND. SUPPLY.

7 Valves ... 30/- 2 Resistors ... 2/-
12 Resistors ... 3/- 5 S.T.C. Rectifiers 27/6
18 Condensers ... 9/- 5 Condensers ... 23/6

2 Potentiometers 8/- 1 Choke 10/6
7 Coil formers with 1 Mains Trans. Tapped

cores 4/6 4 v. and 5 v. ... 35/-
7 Valveholders ... 3/6

Sundries (with undrilled
chassis) ... 22/6

STAGE 2. -TIME BASE.
6 Valves ... 29/-

20 Resistors ... 8/8
15 Condensers ... 15/6
5 Potentiometers 12/8 COMPLETE SIMPLEX
6 Valvebolders ... 2/6 KIT (less label 12 gns.

Sundries 1/6 Drilled Chassis, Screens
etc., 17/8, or 10/- extra with KIT or Sundries (Stage 1).
VCR97 TUBE TESTED Sc GUAR., £2 (P. & p., 2/-).

BOXED VALVES GUARANTEED
1100 8i- 6K8 9/- SAC] S/6 EP!) 9/-
12.1 8f- 6L6 10/6 609 12/0 EY51 12/8
1T4 8/-.6P25 15/- 33L6 10/6 PL91- 16/61S4 8/-'6Q7
500 9116 go

9/-fiS1.7 9/-
9, P Y80 11/0

PY82. /6
3V4 8/-!6SN7 EA54 n 102/- g

i 8/6
2X2 5/6 6u60,63)0/. 10191 1122 9/6
5174 10/56V6 8/- Ki1C33 9/6 ECM° MO
504 9/-6%5 9/- 8E30 9/- 609100 10/0
60.116 9/-: VT127 (Pen EF00 I2AX7 10/8
OATS 10/61 461 9/- Equip 5/6 ECIT42. 12/6
SHOE 3/512AT7 10/6 British 7/8 001714 9/8
Oa 7/81[725 12/8 Syl.Red 10/6 EI,55 12/6
Huge Stock B.V.A. Valves at 1951 low to,, prices.

STAGE 4.-C.R.T.
NETWORK

9 Resistors ... 4/-
1 Condenser ... 84.
4 Potentiometers ... 10/ -
Sundries ... 3/6

ITV. PRE -AMP. -Channel 1. easily modified to
other channels or converter see. Midget chassis
bin. a 3in. x ]tin. Complete with coax. lead,
plug and EF42 valve. Brand new (boxed).
Listed £3/15/.. Special clearance, 27/13, pip. 1/6.

P. and P.. 64. 21 orders post free. Lists 34
ALL TRANS. P. & P. 1/- extra please.

I.R.S.
RADIO COMPONENT

THO 2183 SPECIALISTS
70, Brigstock Road,Thornton Heath, Surrey.

Buses 130, 133, 101. 159.

C.R.T. HEATER ISOLATION TRANS. Ratio L 1.20
Low leakage winding with 22% see. boost, 2 v.
10/8 : 4 v., 10/8: 6.3 v.. 10/6 ; 12 v., 1003.
BRIMISTORS.-C7.1 .3 a., 3/8. CZ2 .15 a., 2/6.
CONDENSERS. -New stock. .001 mfd. 8 kV.
T.C.C., 5/8. Ditto, 12.5 kV., 9/6 ; 2 pf. to 500 pt.
Micas, ild. ; .001 Mica or Tub. T.C.C. 500 v., .01.
Sprague 500 v., .02 N.S.F. 500 v. .1 mfd. 350 v.
Micamonld Toll. 9d.: Hunts Aloldseal 500 v..005.
.01. 9d.; .05 mfd. and .1 mid.' 1/-; .25 mfd., 1/0.
.5 mid., 200 v.. .1 mfd., 1,500 v. T.C.C., 8/8.
SILVER MICA CONDENSERS. -10T r pf. to 500
pf., ; 600 p1., to 3.000 pi., 1/3. DITTO 1% ex Stock
1.5 pf. to 500 pf., 1/9 ; 515 ph. to 1,000 p1., 2/-.

ELECTROLYTICS ALL TYPES NEW STOCK
Iabider Wire Ends Can Type, Clips, 3d. ea.
2/450 v. B.E.C. 2/3 .8+8/500 v. T.C.C- 4/6
41500 v. Hunts 2/- 10/450 v. T.C.C. 8/6
81450 v. B.E.C. 2/3 60;380 v. T.C.C. 6/6
8/450 v. T.C.C. 2/9 2501350 v. B.E.C. 8/8
8/500 v. Dubilier 2/9 $ + 16/400 v. B.E.C. 5/-
10/500 v. Ddbilier 4/- 0+16/500 v. Dubi I ier 518
3+8/500 v. Dub' her 4/8 18+16/450 v. B.R.C. 5/6
10+16/500 v. Doh. 8/- 16+18/500 v. T.C.C. 8/-
32/000 v. Dubilier 5/- 32+32/275 r. B.E.C. 4/6'
32+32/300 v. Dub. 5/6 32+32/450 v. B.E.C. 8/6
25/25 v. Runt, 1/9 32/350 v. Dubilier 4/-
30/12 v. R.E.C. 1/9 1 T J
50/00 v. Plessey 2/- 100 -F 200/275 v. 12/6
SPECIALS -100 mfd. 12 v., 8/, Ides mfd; 6 v., 4/6
0000 mfd 8 v., 5/8, 1000+1000 mfd. 6 v.,.6/8,
SENTERCEL RECTIFIERS.-EHT Type. Fly-
back Voltage. -K9/25 2 kV., 4/3 : K3/40 3.2 kV. 131-;
K3/45, 3.6 kV.. 803 : K3/50 4 kV.,7/3 ;K3/100 $ kV.,
12/8; K3/160 14 kV.. 18/-. MAINS TYPE. -13,911,
125 v 60 ma., 4/- ; RIP2, 100 ma., 4/9 ; R313,
120 ma., 5/9 ; R114, 250 v., 275 ma., 15/-.
KNOBS, GOLD ENGRAVED.-Wainut or Ivory.
I tin. dim., 1/8 each. Not engraved, 1/- each.
LOUDSPEAKERS P.M., 3 OHM. -Sin. Plessey.

; Goodman, 4in. square, 15/8; Sin., 14/6.:
6tin. 16/-; 8in. R. & A., 17/6. 71n. Eliptical, 18/6:
10in. R. & A.. 25/-; 61 in. with transf., 19/6.
SLEEVING-Various colours, 1, 2 mm., 2d. ; 3,
4 min., 3d. yd.; 6 mm., 5d. yd. TOGGLE SWITCHES
EX -GOVT. " On -Off," 9d. Ellin M'core solder, 60/40,
16 g. or 1$ g., 4d. yd.. 5/6 1 lb. ; PVC Connecting
wire, 10 colours. Single or Stranded 2d. yd.
V'HOLDERS.-Pax 10, 4d. ; EF50, EA50, 661.;
5120 CRT, 113. Moulded: IO, 62.; BiG, 9d.:
with screening can, 1/6 ; BOA, BOO, BOA, 1/ -
Ceramic : E1010, R714, 1/-. All English, 5, 7, 9 pin and
D.B.A. tX types, 1!-. VCR97 moulded holders, 2/13.
ALADDIN FORMERS and core, 11n., 8d.; tin. 103.
1NT. OCTAL CABLE PLUG (S -pin), with cover, 1/3. ,

LEARN THE PRACTICAL WAY
Specially prepared sets of television parts (which you
receive upon enrolment) with which we teach you, in
your own home, the working of circuits and bring you
easily to the point when you can construct and service
a television set. Whether you are a student for an
examination; starting a new hobby; intent upon a
career in industry; or running your own business -
this Practical Course is intended for YOU - and
may be yours at very moderate cost.

EASY TERMS FROM 15/. A MONTH
A tutor is available to give individual help and guidance
throughout the Course.

POST THIS COUPON TODAY
Please send me your FREE book on Practical Courses:

To: E.M.I. INSTITUTES, Dept. I38X, Grove Park
Road, London, W.4.

NAME

ADDRESS

.7,:iaJECT(S) MAR.

EXPERIMENTAL
OUTFITS:
TELEVISION -Instruction and equipment for building a Television
Receiver.
BEGINNER'S RADIO OUTFITS - A course in basic principles.

ADVANCED RADIO OUTFITS - Instruction and equipment from
which you build a Radio Receiver.
Also for Mechanics, Electricity, Chemistry, Photography, Carpentry,
Draughtsmanship. Commercial Art, Amateur S. W. Radio, Languages.

The only Postal College which is part

E.M.I. INSTITUTES of a world-wide Industrial Organisation.

IC.55
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FILMING IN AFRICA
VIEWERS differ in their likes

and dislikes of humans on
television, but when it comes to
animals they appear to be quite
unanimous. Everybody seems to
like visits to the Zoo, horse
shows, circuses, dogs and all the
animals on the farm. It followed
naturally that Armand and
Michaela Denis's . "Filming In
Africa" would achieve great popu-
larity on TV with the unique
record of their journeys through
the jungle. A great deal of the
success, however, is due to the
expert editing of the material
obtained, to the presence in many
shots of this delightful couple and
to the excellent commentary. For
this series of films, 16 mm. Koda-
chrome colour film was used and
the expedition carried with it one
Arriflex and five Bell and Howell
cameras, all equipped with a wide
selection of lenses, a multitude of
accessories and gadgetS and a
magnetic- tape recorder. The
interesting technical point to note
is the use of 16 mm. colour film.

SUB -STANDARD OR
STANDARD ?

(AVER here, the BBC have
-7 standardised largely on 35
mm. film for its newsreel, 'for
telerecording and for filming docu-
mentary films or interpolated
sequences in TV plays. In America
the accent has been on the use of
16 mm. film, which is very much
cheaper and easier to circulate
to upwards of a hundred small
TV stations all over the United
States. The cost of daily transport -
of 35 mm. film by air would be
a large itern, whereas 16 min. film
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takes up far less space and weighs
less. Apart from the difference in
width, it must be remembered that
400ft. of 16 mm. film has the same
running time as 1,000ft. of 35 mm.
film. In addition, the five regula-
tions in some states make it
impossible to use 35 mm. film in
any place other than an approved
projection booth of the cinema
type. It seems that, unlike the
position in England, 35 mm. film
on the old highly -inflammable
celluloid base is still circulating,
or, at any rate, that the authorities
still legislate for this type of film
stock being used. There is no
doubt that when shown by a tine
projector on a small screen, 16 mm.
film is capable of giving a picture
having quality and definition better
than most TV sets will reproduce.
Nevertheless, the quality of repro-
duction of 35 mm. film on BBC
transmissions is very much better
than when 16 mm. is used. Of
course, the BBCfronly need two or
three copies of their films and can
even do without any prints at all,
by scanning the negative for red-
hot newsreel items. Nevertheless,
16 min." film reproduction has its
place, as has been demonstrated
with the Armand Denis films, and
it is tobe hoped that the technicians
at Lime Grove will hasten progress
with their 16 mm. scanning equip-
ment to bring it up to the standard
they have achieved with 35 mm.
film.

GEORGIA STORY
QOME years ago I read aS

biography of Fanny Kemble,
the famous actress who achieved
stardom in London in 1829 and
who later went to America. It was
an enthralling narrative, quite
different- from " Georgia Story,"
the TV play by Constance Cox,
which concentrated on one par-
ticular period in her life when she,
lived with her American husband
on a cotton plantation. iii Georgia.

For 90 minutes viewers were
regaled with a series of parables .

and sermons for the abolition of
slavery, to the detriment of char-
acterisation. Joyce Redmond,
one of the finest actresses who have
mastered the difficult technique
of playing before TV cameras,
was given little scope to convey
the glittering personality of the
great actress from London, the
part itself being little more than
that of a heroine tortured by the

pravity of the people with whom
she had come to live. Robert
Beatty, in the part of her husband,
Pierce Butler, was similarly ham-
pered by a role which was little
removed from the heavy villain
of old-time melodramas. The most
convincing performance was per-
haps that of George Coulouris,
whose portrayal of the half-caste
overseer, Mr. Lee, was not over -
weighted with dialogue. Tech-
nically, " Georgia Story " was
well presented and the producer,
Campbell Logan, used his,carneras
most expertly in this over -long
play.

" THE VOICES "
THE BBC continue to start the

week brightly with horrific
Sunday night plays which, at any
rate, have the advantage of
securing much valuable space in
the national newspapers on subse-
quent days when the TV critics
and their correspondents let their
opinions fly. Big Brother of
".1984 " was still vividly in our
memories when " The Voices," a
play set in the year 2021, was
presented to us by producer Denis
Vance. This was an adaptation
by George Kerr of Robert Frane's
novel Hero's Walk " and is
largely set in the gigantic Palace
of Intercos, where a world Govern-
ment deals with the problems of
inter -planetary attack or defence.
With little or no humorous relief,
plot and counter -plot develop
amidst an atmosphere of space -
guns, inter -planetary battle wagons
and peculiar sounds from magnetic
tape being run backwards. The
non -intelligibility of these messages
from outer space was one of the
weakest spots, defeating even the
only credible character in the whole
show, the scientist, Professor
Harrison, played with a horrific
make-up by Willoughby Goddard.
Not so very many years ago,
Eille Norwood used a similar type
of make-up, representing a horrible
facial disease, for his film part as
Sherlock Holmes in " The Dying
Detective." The producei decided
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to retake the scenes as being too
horrible for cinema audiences.
Presumably the TV viewers are
made of sterner stuff !

A large number of first-class
cinematographers in Hollywood
have turned over to the photo-
graphy of films for television,
including several top -line men
from the big feature films. Karl
Freund is responsible for the
photography of the popular "
Love Lucy " series, sponsored by
Philip Morris cigarettes and " Our
Miss Brooks," sponsored by
General Foods. Robert de Grasse,
Hal Mohr, Phil Tannura, Harold
E. Wellman and Edward Colman
are other ace cameramen similarly
engaged. Edward Colman's work
has been on " Dragnet," a series
of half-hour dramas which have
been made by an independent
company working at the Walt
Disney Studios for Chesterfield
Cigarettes. I expect that some
of this product will be seen over
here on the 1.T.A, network when
that starts operation. In the
meantime, we see the Inspector
Fabian series on the BBC which
was made at the Twickenham
Studios, primarily for release on
American TV. The veteran
American film producer, Hal
Roach, has also turned over to
TV films and for some time now
has been shooting everything in
16 mm. colour, though his films
are still being reproduced by
black -and -white transmitting
stations only. He claims that the

colour film stock gives superior
quality, particularly as regards
grain-and, in any case, can be
used in due course by the colour
television stations.

ASPECT RATIOS
THE aspect ratio of 16 mm. film

picture is 1.33 to 1, this
being the width of the picture
compared with the height. The
same aspect ratio has applied
until recently to 35 mm. film at
the cinemas-that is, until they
started installing the huge screens
which are now the fashion.' Un-
fortunately, some of the screens
were so large that the patrons at
the back of the stalls could not
see the full height of the screen,
owing to the sight lines being cut
off by the front of the circle.
Consequently, top and bottom of
the picture was cropped and a
shorter focus lens employed, giving
an aspect ratio of 1.66 to 1. Some
theatres made even more severe
cuts up to a ratio of 1.85 to 1.
CinemaScope, which uses an
anamorphic attachment on the
lens, spreads the picture to a ratio
of 2.5, to 1. The camera work
has to be appropriately adjusted
to meet the new projection prob-
lems, the cameraman composing
his picture to suit this new look.
These changes pose a problem for
film makers who sell their films to
TV stations in one country and
cinemas in another. Armand
Denis, who has been equally
successful in both fields, com-

On their last African Safari, Armand and Micheala Denis used an Emidicta
tape recorder, powered by the electrical system of their truck, for putting book
material and TV film commentaries on tape. Michaela is seen here using the

equipment.

promises by shooting his pictures
for a 1.66 aspect ratio. This gives
reasonable results on both TV
and cinema projection, though he
has to take care that no important
action takes place at the bottom
of the picture and is likely to be
cut out if the projection is slightly
out -of -rack.

THE CIRCUS
BILLY SMART, the' genial

showman and circus pro-
prietor, has a soft spot for
television. He even has it installed
in his.- luxury travelling caravan.
The transmission from Birming-
ham of excerpts from his circus,
presented by Keith Rodgers, was
highly successful and, must have
proved a valuable advertisement
for his show. In very quick
succession, a large number of
equestrian and animal acts were
put over with slickness, together
with first-class gymnastic turns
and the changes of apparatus and
equipment were well covered "
by the amusing antics of the clowns.
I suppose that in another day and
age, Billy would have felt entitled
to call himself " Colonel Smart,"
" the Hon. W. Smart " or " Lord
William Smart," following the
precedent of Lord George Sanger
and Sir Robert Fosset. Billy Smart
followed the precedent by leading
the parade of performers and
animals around the ring. He
wore the traditional ten gallon hat
and his cheerful grin started off
proceedings in the right manner.
We felt that he was going to enjoy
himself as much as we were.

ANNOUNCERS TO GO
IT is learned with regret that the

BBC intends dispensing with
its announcers, or with their faces
at least if not their voices.

Looking back, it seems that
Macdonald Hobley, Sylvia Peters
and Mary Malcolm have been the
only real " friends " we have made
through the medium of television.
More interest is aroused by the
introduction of a new announcer
than any panel game personality
no matter how stormy or jovial
the latter may be. Noelle
Middleton, Avis Scott, Peter
Haigh, Donald Gray ; these are
all names that have helped form
that personal and friendly link
between the viewer and the BBC's
television programmes. Without
them our evening's viewing will
take on that cold and formal
atmosphere and our screens are
going to be much the pdorer with-
out them.
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TELEVISION

Rapid Heating - Extreme
Lightness - Eight different
models-Bit sizes, f", 11,",

1", g"-Prices from Wt.
A precision instrument for
discerning craftsmen.

Details of full ronge in folder
No. S.I I sent on request.

NO TRANSFORMER NECESSARY.
FOR MAINS OR LOW VOLTAGES.
Sole Manufacturers and Distributors :

LIGHT SOLDERING DEVELOPMENTS LTD.,
106, GEORGE ST., CROYDON, SURREY, Tel. CROydon 8589

QUALITY TELEVISION COMPONENTS
SCANNING COILS

6/10 kV. R.F., E.H.T. UNITS
E.H.T. and OUTPUT TRANSFORMERS

LINE FLY -BACK E.H.T. UNITS
Write for illustrated list (Publication 75)

HAYNES RADIO lid
Queensway, Enfield,

Middlesex.

AT LAST .

"A Practical TV Aerial Manual
for Bands I and III."

Describes almost every type of TV aerial of practical use
with full details for their construction and erection. Deals
with the latest developments in Band III aerials and the
construction of tested and tried types. This booklet is an
essential for every engineer and home constructor.

PRICE 4/9d. post paid
Direct from

HOME RADIO OF MITCHAM
187, LONDON ROAD, MITCHAM, SURREY,

MIT 3282.

IT'S 600,, CHEAPER
to construct your own aerial, whether
TELEVISION or YAGI

Write for our catalogue, illustrating all fittings, prices, etc.
Included in the range we offer Alloy Masts, Insulators, Reflector
and Director rod holders, Mast head fittings, together with
formula, useful construction hints for designing your own

aerial, etc.
Send 9d. in stomps to cover the cost of postage and catalogue to :-

MARLBOROUGH, WILTS. Phone 605.

465

Smith's
for
Technical
Books

Books on the theory and
practice of electronics, new
developments, circuit design,
and other specialized sub-

jects can be quickly supplied
through your local Smith's
shop or bookstall.

Your copies of PR ACT IC.1L
ELE VISION can be bound into

(directive volumes; and all your
statiomery rued printed situtler sup-
plied through our fatal branch.

W. H. Smith
& Son

for SPECIALIST BOOKS
Head Office: Strand House, London, W.C.2
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ENERGISED SPEAKERS
8in. With 0/Trans. 600n 15/6
Bin. Less 0/Trans. 6000 1216Bin. Less 0/Trans. 1,2000 12/661in. With 0/Trans. 600 14/ -

CRYSTAL DIODES
Higheryp. wire ends. 116 each.

Grades, 12 Assorted for
30/-. Post free.

CO -AXIAL C A BLE
75-80 ohms impedance. Single
core, yd.. 8d. Twin, 1,-. Twin -
Balanced Feeder, ed.

PRACTICAL TELEVISION

THE HANDSOME " ROTHESAY" CABINET
Absolutely rigid construe -
t io n throughout with the
f i nest laminated woods.
veneered in walnut, polishedlight, medium or dark
shade. Fitted w i t h g old
anodised speaker grille. The
C.R.T. aperture frame i s
detachable. supplied to suit
any size tube to order.

NOTE THESE GENEROUS SIZES
Outside dim. 341in. high, 211in.
wide, 211in. deep. Inside dim.
181in. wide, 191in. deep. Size of
top 22/in. >. 211in. Thickness /in.

Lasky's Price :.. £9.19.6
Carriage 15/- extra.

11.P. TERMS. Deposit 23.10.0.
plus carriage charge. Balance
Plus charges over 12 months.
The Rothesay cabinet with full
length doors. veneered both sides.
polished to match 214.9.6.

MAKERS' SURPLUS COMPONENT BARGAINS
WIDE ANGLE 38 mm.

Line E.H.T. trans., ferrox-
cube core. 9-16 kV ...

Scanning Coils, low imp.
line and frame ...

Frame Output Trans-
former

Scanning Coils low imp.
line and frame ...

Frame blocking osc.
transformer

Line Blocking osc. trans-
former, caslam cored...

Focus Magnets Ferrox-
dure

P.M. Focus Magnets.
Iron Cored

Duomag Focalisers
300 rnia. Smoothing
chokes

Electromagnetic focus
coil, with combined
scan coils 25/-

25/-

25/-

10/6

17/6

4/6

4/6

25/-

19/6
29/6

15/ -

STANDARD 35 mm.
Line Output Transformers No.
E.H.T. 12,6 Line Output Trans-
formers 6-9 kV. E.H.T. and 6.3 v.
winding. Ferrox-cube 19/6
Scanning coils. Low

imp. line and frame ... 12/6
Scanning Coils. Low

imp. line and frame,
by Igranic ...  .. 14/6

Line blocking oscillator
transformer ... 4/6

Frame blocking oscil-
lator transformer ... 4/6

Frame output trans-
former 7/6

Focus Magnets :
Without Vernier ... 12!6
With Vernier 17/6

Focus Coils Electro-
magnetic 12/6

200 Ma. Smoothing
10/6
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MAINS
TRANSFORMERS

All 200-250 v. 50 c.p.s. primary
Finest quality, fully guaran-
teed.
MBA/3. 350-0-350 v. 80 mA
6.3 v. 4 a., 5 v. 2 a. Both fila-
ments tapped at 4 volts. An
ideal replacement trans. 18/-.
MBA!6. 325-0-325 v. 100 mA.
6.3 v. 3 a., 5 v. 2 a. With mains
tapping board. 22/6.
MBA/7. 250-0-250 v. 80 mA.
6.3 v. 3 a., 5 v. 2 a. Both fila-
ments tapped at 4 volts. 18/-.
MBA/8. SPECIAL OFFER
Drop through type. 235-0-235 v.
60 mA. 6.3 v. 3 a., 12/6.
NIBA/9. 400-0-400 v. 60 mA.
6.3 v. 1 a., 4 v. 2.5 a., 12/6.
AT/3. Auto transformer. 0-10-
120. 200-230-240 volts 100 watts.
17/6.

CYLDON 5 -CHANNEL SWITCHED TELETUNERS
Brand new. Instant and positive selection of any one of the
5 B.B.C. television channels, by a single control knob. Uses
EF80 or 6BW7 It F. pentode and ECC81 or 12AT7 Double Diode

i

4obTriode as frequency changer. Tuning is -
tained by switching incremental inductances.
Size 41 < 22 , 21in. Spindle 21in. long, i in. dia-
meter. I.F. Output 9.5-14 Mc's., noise figure

.,iii,.. - on all channels better than 10.5 dB., I. F. rejec-
' tion better than 45 dB. on all channels. Power

vin2lAlvs,P3O7/S6.T

gain 24 dB. LASKY'S PRICE, less valves,
FREE.e Complete with

ALL MAIL ORDERS TO HARROW
ROAD. Please. Post and packing charges (unless otherwise
stated); on orders value 21-1s. Od. 25-2s. Od. : 210-35.6d.;
over £10, carriage free.

LASKY'S (HARROW ROAD) LTD.,
370, HARROW ROAD, PADDINGTON, W.9.

Telephone : CUNningham 1979-7214.
42, TOTTENHAM COURT ROAD, W.1.

Telephone ; MUSeum 2605.

Open
all day

SAT.
Half day
Thurs.

ruje-e4 Waidged
tat-

LNDICATOR UNIT TYPE 62
With VCR -97 tube and valves. 16-VR65-
CV118 (SP61), 2-VR54 (EB34), 2-VR92 (EA50).
etc. Dim. : 18in. x 1811n. x lli in. Wgt.
42 lbi. In used, good condition. Loose
stored.
ASK FOR ga m . CARRIAGE
D./E774 SPV IP each 5/- EXTRA

INDICATOR UNIT TYPE 6
With VCR -97 tube and valves 4-VR91
(E1,50), VR-54 (EB34), 3-VR92 (EA50), VR78
(D1), etc. Dim. 181n. x 81in. x 71in. Wgt.
21 lbs. In original wood case.
ASK FOR
D/H524

CARRIAGE
45/- each 5/- EXTRA

INDICATOR UNIT TYPE 611 .

With VCR -97 tube and valves 4-VR91
(EF50). 3-V1154 (EB34). Dim. 181n. x 81in. x
71in. Wgt. 22 lbs. In original wood case.
ASK FOR 59in CARRIAGE
D/E777 Pi' each 5/- EXTRA

POWER UNIT TYPE 286
Ready made for T.V.

A.C. Mains. Input 230 v. 50 cps. Outputs
E.H.T. 2 kV. 5 mA.. H.T. 250 v. 150 ma., L.T.
6.3 v. 10 a. and 6.3 v. 5 a. Fully smoothed
and rectified with valves, VU120. 5U4G,
VR91 (EF50), plus con. resistors. etc.
S H947
ASK FOR £4.19.6 each CADGE

POWER UNIT TYPE 285
ALSO AVAILABLE

As above less valves. Slight internal
damage. Transformers O.K.
ASK FOR gi .1 g

.v
g AR EXTRA

R.F.
u each 7/6

R.F. UNIT TYPE 24
In original Carton.

With valves 3-VR65 (SP61). etc. Range
20-30 me/s., switched tuning. Dim. : 911n.
x 711n. x Olin. Wgt. 7 lbs.
ASK FOR POST 1/6

ICY"' eachD/H850 EXTRA

R.F. UNIT 25
In, original Crtn.

Range 40-50 mc/s., otherwise as R.F.24.
ASKD/H874XFOR 12/6 each POST 1/6

TRA
R.F. UNIT TYPE 27

With Broken Dial Variable Tuning.
Range 65-85 me/s., valves 2/VR135 (EF54),
VR137 (EC52), etc. aim. and Wgt. as R.F.24.

D/E
ASK771 FOR 21 Q g

each E
POSXTT

RA
1/6

sta g

RECEIVER UNIT. R3601
Ref.: 10D/6037

With valves 2 VR136 (EF54), VR137 (EC52),
5 V1165 (SP61), 4 VR92 (EASE), VR91 (EF50),
6V6G, VU39A (R3), etc. I.F. 13 me/s. Dim. :
18in. x 911n. x Bin. Wgt. 38 lbs.
ASK FOR 39/6 each

CARRIAGE
D/H493 PAID

ION TRAP MAGNET ASSEMBLY
Mfg. Surplus.

Type 1T/6 by Elac for 35 mm. tube neck.
ASK FOR POST 3d.
D/11919 2/6 each EXTRA

REPRINTS FROM PRACTICAL.
TELEVISION "

Components Price List Free on request.
The " Beginner's Receiver," modi-

fying the R3170A 1/6
April to July :
The " Beginner's Timebase 1/6
Argus Televisor, data and blueprint 2/6
ciRcurrs AVAILABLE at 1/3 each.
ASB3/5/7 or 8, type 62 R1355 R.F. 24, 25, 27
and R3601.

E.H.T. TRANSFORMER
Pri. tapped 230-250 v. Sec. (1) 3,000 v. tapped
at 2,500 v. (2) 4 v. 1 amp. C.T. (3) 4 v. 1 amp.
tapped at 2.5 v. Dim. : 4in. x '31in. x 2fin.
Upright mounting, 4 hole fixing, 2in. x
between centres.

SK FOR
19/66each

POST
/1 1834

ELECTRONIC IGNITION TESTER
Type V.E.D. Patt. 563562,by English Electric
in priginal wood case. A cathode ray tester
for checking ignition of internal combus-
tion engine while engine is operating,
will operate from 6. 12 or 24 volts D.C. or
230 volts A.C. Built into black crackle
case with hinged front and carrying handle.
Dim. : 151in. x 81in. x Win. No leads or
instruction book available.
ASK
D/H535FOR 516-0-0 each 1S/- EXTRA
8 -CORE SCREENED CABLE. PVC
outer sheath. Any length supplied price

9d. per yard.
ASK FOR Minimum a POST
D/1-1539 8 yds. at w/ 1/- EXTRA
6 -CORE RUBBER -COVERED CABLE.
Any length supplied price 6d. per yard.
ASK FOR Minimum gi POST
D/H540A 12 yds. at 1/- EXTRA

SUPPRESSOR UNIT 50/870
Contains 4 H.F. chokes and 4 tubular con-
densers 0.1 mfd.. 250 v. D.C. carrying 5
amps. (2 sets on each lead) each choke and
condenser separately screened in com-
partments of aluminium alloy box 41in. x
4in. x 2in. 4 -hole fixing.
ASK FOR 2/6 each POST
D/H907 1/- EXTRA
PLEASE NOTE. -Carriage and Postal
Charges refer to the U.K. only. Overseas
Freight, etc., extra.

Order direct from :

CLYDESDALE LTD:"7
22, BRIDGE ST., GLASGOW, C.S. 'Phone : SOUTH 4451/7
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Commercial Date-September 1st
THE Independent Television

Authority has announced
that its London station will com-
mence operation on September 1st.

The Holme Moss and Kirk
o' Shotts stations are scheduled to
begin in December.

No " Victory on a Plate "
1V1NG the BBC's policy to -
,1, -wards commercial television,

Sirjan Jacob, Director -General of
the'BBC, says : " There can be no
que:stion of handing victory on a
plate to our competitors. Com-
petition for the best people is very
strong at the moment and may be
even stronger in the immediate
future. Special care is being taken
to see that their value is correctly
`recognised."

Tele-'phone
AGLIMPSE into television of the

future was provided by Pye,
Ltd. at a Jubilee Exhibition in Hull
recently.

While a caller is speaking on the
telephone, a miniature TV camera
sends his picture to the person at
the other end. At the same time the
reverse process is taking place and
he Can watch the person he is talk-
ing to on a monitor in front of him.

Television Appointments
THE BBC announces that. Mr. S.

J. de Lotbiniere has been
appointed to the new post of
Assistant Controller Programmes,
Television. He will deputise for
Mr. Cecil McGivern, the Con-
troller of Television Programmes
during his absence, and will be
in charge of such programme
services 'as production manage-
ment, make-up and wardrobe,
design and bookings.

Mrs. J. R. Spicer becomes Head
of Programme Planning, Television.
Her previous post of Programme
Organiser has been abolished.

Russians Experiment With Colour
ACCORDING to radio reports

from Moscow, television
transmissions in colour were made
in Russia towards the end of last
year.

The experiments are claimed
to have been successful.

Television Licences
THE following statement shows

the approximate number of
television licences issued during
the year ended December, 1954.
The grand total of sound and
television licences was 13,872,633.

Region Number
London Postal 1,073,809
Home Counties 443,962
Midland 778,110
North Eastern... 595,665
North Western 599,396
South Western 208,062
Wales and Border

Counties

Total England and
Wales ...

Scotland
Northern Ireland

Grand total

221,893

... 3,920,897

... 215,225

... 19,867

... 4,155,989

Screens Large Enough
THE contention that a larger

screen means more detail
for the TV viewer was refuted by
Mr. Kenneth Wright, Head of
Music, BBC Television, at a recent
meeting of composers in London.

" Our television system works

J;W

on 405 lines for its picture," he
said, %" and however large the
screen may be, you still have the
same number of lines."

Cumberland Station
IT is learned that a television

transmitter is to be built in
Cumberland to serve the far North-
western area and possibly a V.H.F.
radio station as well.

This is the result of a campaign
begun by Keswick Urban Council
in protest against poor radio
reception in the area.

Princess Royal to Open Show
H.R.H.THE PRINCESS ROYAL

has consented to open the
Northern Radio Show at City
Hall, Manchester, on Wednesday,
May 4th.

All space in the exhibition has
been taken. The exhibitors include
the leading manufacturers of radio
and television receivers and the
organisers, the Radio Industry
Council, are to build a studio within
the exhibition from which the
BBC will broadcast both sound and
TV programmes.

The show will close on Saturday,
May 14th.

Every day Wilfred Pickles receives scores of requests in connection with
his " Ask Pickles " programme. Here, Wilfred and his wife Mabel sort

through some of the letters from viewers.
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Interference From Army Radio
.P.O. officials are investigating

reports from Colchester
viewers of interruptions in TV
sound reception by local Army
radio transmissions.

Recently, the Colchester TV
public were watching a BBC play
when they found that their sound
was fading. In a few seconds it
had been replaced by a boxing
commentary f r om nearby
Colchester barracks. Viewers have
also overheard Army exercises in
recent weeks and a private walkie-
talkie " conversation between two
soldiers.

Long-term Planning
IN spite of the general belief that

colour television in Britain is
still a long way off, a well-known
manufacturer of television receivers
and equipment is to erect a new
building_to be used solely for the
making of colour tubes and sets:

" Look at it This Way "
THE new Eric Barker series

which began on February
16th under the above title is his
fourth in four years.

With Barker are his wife,
Pearl Hackney, Cameron Hall
and Nicholas Parsons, who were
all members of the original series
in 1951.

Engineering Appointment
THE BBC announces the appoint-

ment of Mr. E. N. B.
Hammond as Engineer -in -charge
of the new Norwich television
station. He will also continue to
be responsible for the Home Service
transmitting station at Postwick,
near Norwich, where he has been
Engineer -in -charge since May, 1950.

Mr. Hammond joined the BBC
in 1934 as a maintenance engineer.

Dr. Glyn Daniel and Sir Mortimer Wheeler, two personalities well-known
to viewers, posed for this picture at a recent Literary Luncheon held in
London to mark the publication of Sir Mortimer's autobiography " Still

Digging."

No " Tailor's Dummy "
BRITISHtailors regard BBC

male announcers as very
poor advertisements for the tailor-
ing trade in this country and have
offered to fit them out completely
free of charge.

I.T.A. Site
MR. P. A. T. BEVAN, chief

engineer of the I.T.A., has
stated that the Authority's
Lancashire station will probably
be situated on the Rivington fells
between Preston and Bolton.

The I.T.A. has decided to have
one transmitter for Lancashire
and one for Yorkshire instead of
one station to serve both counties.

Commercial Station
THE first commercial television

station in Europe is to be
opened by Radio Monte Carlo.

As the transmitter is so powerful
that even Moscow can receive it,
the station will have the largest
potential audience in the world.

News Service Improvement
IR IAN JACOB, BBC Director-

' -7 General, has informed his
news division that he wants to see
an improvement in the " News and
Newsreel " feature by next winter
so that there can be two news
screenings each evening, at 7.30
p.m. and at 10.30 p.m. This will
mean an increase in the number of
tine-cameramen-there are 12 in
the present team-and mobile TV
units will be used, bringing the
total annual expenditure up to an
estimated £14,000 a week. This is
£500,000 a year more than the
original estimate for " News and
Newsreel."

Mr. Harry Watt
GRANADA Theatres, who have

been allotted the Manchester
station for the Monday to Friday
period by the I.T.A., announce the
appointment of Mr. Harry Watt,
film director and writer respon-
sible for Target For Tonight,"

Nine Men " and other films, to
supervise the product ion of
actuality programmes for Granada.

Uganda Sees TV
TELEVISION was demonstrated

for the first time in Uganda
recently, when British firms took
part in an exhibition in Kampala.

Expansion of Glasgow Head-
quarters

THE size of the BBC's head-
quarters in Queen Margaret

Drive, Glasgow, is to be doubled
and the new building will contain
studios and offices controlling a
special television service for the
whole of Scotland.

The Editor will be pleased to consider articles of a practical
nature suitable for publication in " Practical Television."
Such articles should be written on one side of the paper only,
and should contain the name and address of the sender. Whilw
the Editor does not hold himself responsible for manuscripts,
every effort will be made to return them it a stamped and
addressed envelope is enclosed. .411 correspondence intended
for the Editor .should be addressed to : The Editor," Practical
Television." .George Newnes, Ltd., Tower .House, Southampton
Street, Strand. It".C.2.

Owing to the rapid progress in the design of radio apparatus
and to our efforts to kee;p our readers in touch with the latest
developments, we give no warranty that apparatus described
in our columns is. not the subject of letters patent.

Copyright in all drawings, photographs and articles published
irr " Practical Television" is specifically reserved. throughout
the countries signatory to the Berne Convention and the U.S.A.
Reproductions or imitations of any of these are therefore
expressly forbidden.
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THE COMPACT TELEVISION
AERIAL BY ANTIFERENCE

LTD.
Supplied complete with universal
mounting and backplate in neutral
brown finish. Overall length Mt.
etc. Packed in carton aft. 4in.
long. Complete with full instructions.
Cat. No. CD4. Original price 50/-.
Our price, 12/6. Post, etc., 218.

LOUDSPEAKER UNITS
ROLA Sin. Speaker with

transformer .. 18/- ea.
PLESSEY lit in. Lightweight

unit ... 181 ea.
BOLA flhin. standard type... 17/6 on.
LECTRONA Olin. with

transformer ... 18/- ea.
TRUVOX 611 n. wafer type... 20/- on.
PLESSEY Sin. lightweight

unit ... ... 17/6 en.
PLESSEY 10In. nuit ... 19/6 ea.
ELLIPTICAL 4in. v Tin. unit 18/8 ea.
MAINS ENERGISED Bin.

unit 1,0000 ... 21/- ea.
MAINS ENERGISED

unit, 61100 17/8 ea.

WAX TUBULAR
CONDENSERS

`WITH WIRE ENDS
.004.12a1d. 350 v. 5d. each Or 4/6 doe.
.002 Mfd. 400 v. 5d, each or 4/8 doz.
.002 MM. 1,000 V. 9d. each.
.000,mfd. 600 v. 9d. each.
.01 'mid. 500 v. 5d. each or 4/8 dos.
.02 [tint 1,000 v. 7d. each.

POCKET TEST METER
Ex Govt. volt meter. two ranges
0-15 v. ; 0.250 v. D.C., complete
in cam, 17/8 ea.

NYLON CORD
25;:41. reels Nylon drive eonl on
wooden reel, 2/9 ea.

CONDENSERS
131. waved cartons with dying trade.
4 ntfd., 500 v., 1/8 ea. ; 4 v 4 mfd.,
NO v., 3/4 ea.

IRON ELEMENTS
Standard adaptable type,

v. ... 1/8 ea.
Morphy Richards replace.

meat type
H.M.V. replacement type... 3/- ea.
PLIERS with aide cutters, 3/9 Poe.

DOUBLE TRIMMERS
250/250 pt.; 100/100 pf.; 100/50 pf.
All ed. ea.

YAXLEY SWITCHES
1 pole, 9 way, 1/9 ea.: 4 pole. 2 way,
1/9 ea.: 3 pole, 3 way. 3 bank. 1/6 en.:
4 pole, 1 way, 2/6 ea.
OCTAL PLUG & SOCKET

(SCREENED), 1/- ea.
PRESET CONTROLS (CARBON/
60 ; I megf2 ; 1 mega ;
2 mega, 1/9 Oa.

TRANSFORMERS FOR
BATTERY CHARGERS

2.30 v. Mont Tapped 6-12 v.
amp. 131 ea.

230 y. Input Tapped 6-12 P.
3 amp-

(Both with tap on Primary for 2.5 v.
Pilot light. )

SENTERCEL RECTIFIERS
EMI, 3/9 ea. ; EMS, 4/2 ea. ; 111143,

PO- ea. ; EMS, 18/- ea.

METAL RECTIFIERS
32 v. 1 amp., 1/8 ea.; 12 v. 1 amp..
4/6 ea. ; S v. 1 amp.. 3/. en. ; 250 v
95 015., 8/3 ea. ; 230 v. 75 inA., 7/6
en.; 300 v. 60 m.0.. 7/6 11.

OSMOR COIL PACKS
Type A.0., 48/- ea. Type 1,51.40/- ea.
Type T.B., 50/- ea.. Type TRF,
40/- ea.

ALPHA FOR VALVES

GUARANTEED NEW AND BOXED.
AC/ P4 9/- icrtme 11/8 V CI II 31 000 8/6 707 8/8
AC/ P 8/9 T60 11/8 V 0130A 3/- 64,9 9/- 7Y4 8/8
AC0/PEN KT)061 719', Wili 91-

5/6 KTW63 7/9 W76 9/6
6C1460 13/8
6D3 7/6

75 10)-
77 9/.

ATP4 818 KTZ41 619 It 77 8/8 6116 7/8 80 9/8
001.4 4/- 11.0.210 6/9 w81 10/- 6E6G 7/6 807 7/6
0117334 10/- 1.11220 8/9 0%4 8/- OF651 8/8 802 2;9
01191 11t. 51114 5;6 I At 94- 658(1 7/- 9001 5/

EA50 2/- MS/PEN 51- I A 50T 8/8 6F13 18/6 9002 5,8
EB34
EB41 11/-

7 119/3.P01 3194,5r 1
PCC84 12/6

5 1116F11176
6/8

9000 5/6
0004 5/6

EB(331 7/6 PCI930 12/8 1115 101- 41110 3/8 9006 6/-
11/- PCP82 12/8 11.4 7/6 6J3G 5/- 954 2/-

EBF80 11/8 PEN2d 8,- 111)5 619 6J5GT 5/6 955 9/9
ECC32 11/8 PEN46 9/6 I R5 7/8 6.15M 81 956 3,6
ECM 11;8 PL81. 13/6 104 7/6 OR 91- 1002 1118

NE52 6/3 P1,82 11/8 /52 7/8 6.1711 8/6 1001 11/-
EC91 9/- P1,81 13/- ITS 716 6K6GT 8/6 10E9 10/8
ECH35 13,'- PM12M 101- 1115 8i- 61(7G 6/- 161,011 11/-
ECH42 10/8 P102B 51 020VS0 6/9 6K7GT C6 10913 1116
ECI.80 1418 PM2011 51 . 8/9 6E7M 6!9 101114 11/8
EF8 8/8 PY80 2X2 51- 6E8G 13/- ISA6 A9
EF36 13,1- PY141. 11/8 3A4 81- IEFIGT 9/8 12.4118 11/6
141F39 8/0 P 82 10/6 306 5/- Old 11/8 12AT7 9/-
EF41 10/- PX22 1Q4 9/- 6L6G 9/- 12A177 9/-
EF50Syl 8/- 8130 8/6 3015 10/- 64734 7/6 12A B7 10i-
EF60 61- SP220 81 1144

991/8-

6N7
7G 79/7-

12B.A6 111-

EF54 7/- SP61 3,9 3174 l 12BE6 11/6
EF55 10/- wp41 3/8 4141 3/- 6Q7GT 9/- 1019 8/-
E950 11/8 TP20 9/- 42 8/- 6R70 8/- 151'10 5/-
E1(:32 8/- 1.710 11(- 5114(052) 6SA7GT 81- 1225 8/-
EL2 1218 1122 9/8 613(17 7/8 12E7 9/-
EL32 135- 1I25 14/8 51(311T 816 60147 81- 12K8GT 91-
E1.4 I. 11 6 1'281 10/8 57.3 8/0 60370T 9/- 12(.27GT 91-
E1.84 13,0 1'4114 10/8 57.40 8/8 60K7 8/3 00417 7/8
611.91 1041 1 A 042 12/- 607 10/8 681/7 81- 128117 1518

E513 9,- ' B41 9/- tiA 8G 10/8 68N7GT 9/- 128.17 9/8
EY51 14.6 l'144.4 114- 641/207 8/8 61'25 11/8 120E7 B/8

BY91 10,- 10'0.12 13 0 410140 7/6 613Q7 9/- 128L7 9/-
E3441 10, I 141 11 - /425 9/- 6807 8/. 128147 816

EZ4 t 11 - 1.1.41 11 6 ii.0145 9/- 60T7 7/8 128R7 7,6
El 148 2,- 1.144 106 4101.5 7/- 61140T 15/- SODS 10/8
1130 5/- 01.2, 8 - 40515 7/8 01756 81 SOLI 10/-
sus 7/9 v R1051345,6 60346 716 6V601 7/8 201'4 11/-
141,2100 V RI 11/ 6AQ5 8/8 OV0OT -7/6 25A6G 9/-

718 TRIM 309 - 6A 8/- 6X4 81- 231.6GT 8/8
HP210 6/9 VT5114E1.32 6134 6/- 6 X 5GT 7/9 1151,74GT

HP21 IC 7/6 8, - 41B8C. 4/- 7B6 9/8 12/-
HR210 6/9 VT75(111' 6BA6 7187 9/8 257.461 9/-
1113(112 8/8 44) 7;6 613E6 8/- 705 816 25Z0GT 8/8
K I 35 1316 103014117 6BR7 9/11 766 8/8 35L6GT 9/9
11.1.35 8/8 III 8/- 6BW6 6/8 7117 8/- 35W4 10/-
1(1.1.02 9/8 V1)104M11 6414 8/- 7Q7 8/- 35Z4GT 8/8
KT2 5/- 10/14) 8;6 l 11C5GT 7/6 727 8/8 50L6GT 8/8

HUNTS CONDENSERS
Type W99, 200 15f. 350 v.._ 76. ea.
Type 1039, .005 10141. 150 u. 7d. ea.
Type W48.. I sold 44,1 1i- ea.
Type 1.44. .5 40441. 5..), 9d. ea.

RESISTORS 2 WATT
2.2 K 471111; 7.5 Ka:
220 ; 1500 : 5.6 I; ;

390 ; 1501(0: 1 mega :
390 ; 1.5 meg 0 ; 56 IC fl.
All 9d. each.

BAKELITE CASED
B.I. CONDENSERS

.1 mftr. 1,000 v. ; .03 mfd. 4 KV ;

.02 mid. 500 v. ; .091 n4141. 4 Kv.
All 1/8 ea.

DUBILIER
NITROGOL CONDENSERS

12 told. 350 v., 5/8 ea.

SPRAGUE CONDENSERS
.05 mfd., 600 v.; .01 mfd.. 1,000 v. ;

1 mfd.. 356 v. ; 0.2 mid., 750 v.
All 9/- don.

ITERMS : Cosh with order or C.O.D. Postage to be added
to orders as follows : 9d. up to 10/- ; 1/- up to 20/- 1/6
up to 40/- 2/- up to ES. MAIL ORDER ONLY : Send 6c1.
in stamps for illus. catalogue.
When ordering please quote "Dept. P.T.V."

CONDENSERS
MOULDED MICA

.0001, .0002, .0001, .0004, .0000,

.0005. .001, .002, .003, .000, .91 50
pf. 20 pf.

All 41d. each.

TCC VISCONOL
CATHODERAY CONDENSER
Type CP57X0, .002 0141.,

Type CP53Q0, .001 mfd.,

Type CP55TO, 500 p7.,
10 11. v. ...

VIBRATORS, ETC.
Vibrator unit for 11 1. oper-

ation. 14/6 ea. Po() 1 6.
0 v. and 12 v. Vibrators,

4 pin, UX types. 8/6 ea.

RESISTORS. Asstd. All Values
from 10 .0 to 15 Mega. 20/- Per 100.

SILICONE COATED
WIRE WOUND RESISTORS

Tolerance 10%. Available in follow-
ing sizes : 05, 50, 68, 10(1, 150, 200,
250. :150, 500. 680, 1,000, 1,7(111,
:LIMO. 2,500, 1,500, 5,000, 6,800,
10,000 ohms.
5 watt size 1/- ea.
10 watt size 1/3 ea.
13 watt size ... 119 ea

HIGH RkSISTANCE
HEADPHONES

Type CHR, 11/6 pair; DHR. 13/0
pair. American phones by Trimm
Co., 13/8 pair.

CONNOISSEUR PICK-UP
Standard model, magnetic type.
complete with snatching tramfortner.
Listed at 24/10/5. 04ir Price 29/8.

NUTS AND BOLTS
Box of 4 BA. nuts and abakepoof
washers and bolts mixed, countersunk
and round head, over 100 items
1/- box.
:2 meg. Ampl ion vol. controls, dmibie
pole switch. 2/8 each.
I meg. Erie vol. controls, double pole
switch, 2/8 each.
100 KO : neg0 ; I meg 11
single pole switch, 2/- each.

RECORDING TAPE
L200 feet tape on 0.11don reel.
(Brown plastic type.) 18/8 iv...I_

INTERNATIONAL OCTAL
VALVE HOLDERS

Pavel in 9d. earls. Anaphenol 86.
each. Ceramic 1/- each.

MAINS TRANSFORMERS
2 -WAY MOUNTING TYPE MT1
Primary 200-220.040 V.
Secondaries 250.0-250 v.

80 MIA 0-6.3 v. 4 amp.
0-5 v. 2 amp. Both
tapped at 4 v. 1716 ea.

MT2
Primal y : 200.220-240 v.
Secondaries 150-0.350 v.

SI) 00.0 0-6.3 v. 4 amp.
0.5 v.2 amp. Both tapped
at 4 v. ... ... 17/8 ea.

MT3
Primary 200-220.240 v.
Secondary 30 v. 2 amp.
Taps at 3 v., 4 v.. 5 v., 6 v.,

Sv., 9v.. 10 v., 12 v., 15 v.,
48 v., 24/ v., 24 v. ... 17/8 ea.
EX GOVERNMENT AND

SURPLUS CONTROLS
This pool/lay range is suitable for all
Television ennstractom, etc. Keep
your costs down when building the
" Argus " or " Simplex " receivers.
Available : 500 a . 6000, 1,5000
dotsble type, 21CD, 5E0, 10K ,

20K 0, 25K O. 50E0, 200E 0,
100K0, i *nee°. I mega, 1. ""'"'
2 mega, 50E0, double type.

All 1/2 each.
COLVERN PRE-SET CONTROLS

Type (ILR 1106/88.1,9000 1/9 ea.
Type 11.11 1126/75 250n ...ea
PERSPEX IMPLOSION GUARDS
incorporating escutcheon and filter.
121.1. size, 11/6 en.; 16in. size, 14,6 ea 

CRYSTAL DIODES
Plastic case, wire ends, 2 for 2,1.

CO -AXIAL CABLE
Single Strand Solid, 11000...'71d, yd.
Stranded Type Solid 7/0076 Old. yvi
Semi Air Spaced 1/0:16

ION TRAPS, Type 1T6, 3.5 mos.
type, 2/9 en.

BMW TUBES, Ex Equipment,
Complete with Screens, etc., 29/6

VARIABLE CONDENSERS
3 gang .0005-m61. 5/9 ea.
2 gang .00035 Told. .. 5/9 ea.
2 gang .0005 with feet and

trimmers 7/6 ea.
gang Midget with dust
cover .000:35 mid. with

HEATER TRANSFORMERS
Input Voltage 330 v.

2 volt .5 amp. ... 9/8 ea.
2 volt 1.0 amp. 7/9 ea.
4 volt 1.5 amp. 5;- ea.
4 volt 3.0 amp. 10/- ea.
5 volt 2.0 amp. 10/-
6.3 volt .5 amp 5/- ea.
6.1 volt 1.5 atop. 8/- ea.
6.3 volt 30 amp. ... 9/- ea.
13 volt 75 amp.. 5/- ea.

')ALPHA RADIO SUPPLY CO.
,, ,

5/6 VINCES CHAMBERS,/ VICTORIA SQUARE, LEEDS 1.
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LYONS RADIO Ltd.
3, GOLDHAWK ROAD, Dept. PCT.,

SHEPHERDS BUSH, LONDON, W.12.
Telephone : SHEpherds Bush 1729

CABINET SPEAKERS. A brand new Sin.
Plessey moving coil speaker fitted in woc den
cabinet, less:back, 18in. sq. x 8in. deep, which
is in a used condition but with a little
renovation could he made to look quite
smart. PRICE ONLY 18/6, carriage 3/6.
TELEPHONE SETS TYPE D Mk. V.
Housed in metal boxes 10in. x Sin. x
with hand set similar to the Post Office
Pattern, loud call buzzer and press key.
Two 1.5 v. cells are required for operation.
Ideal for 2 -way communication (more with
suitable switching) in the Home, Factory,
Office, etc. In good working order. PRICE
Per Instrument, 32'6, postage 2/6.
RECEIVERS TYPE R.1155. One of the
best known and most popular of ex -Govern-
ment communications receivers. Frequency
range includes 20, 40 and 80 metre " Ham"
bands and Long and Medium wave trans-
missions. Valve line-up ; VR100-Sig. freq.
Amplfr., VR99-Freq. changr., VR100-1st
I.F. amp., VR100-2nd L F. amp., VR101-Det.
A.F. amp., VR101-A.V.C. B.F.O., Vi103-
Tuning indicator. With 100 to 1 slow-motion
drive. etc. In condition as new and unused,
supplied in maker's original transit cases
and carefully aerial tested before despatch.
PRICE 210.17.6, carriage 7/6.
POWER PACK / OUTPUT - STAGE
UNITS. Specially designed to operate
the R.1155 direct from A.C. mains and to
provide for a speaker output. Fitted with
5Z4 rectifier and 6V6 output valves and
connector which plugs into receiver for
immediate use. PRICE 23.19.6, carriage 3/6.
SLYDLOK FUSE HOLDERS. 5 amp.
size, 3 for 6/6 or 6 for 1119. Trade enquiries
for bulk quantities invited.

BENTLEY ACOUSTIC Corp. Ltd.,

38, Chalcot Road, NAW.1. PRImrose 9090.
914 6/8 6807 10/-''763 8/- 111.231113
3A., 8/- 6907 7/6 7193 2/6 6/8

09 8/6 68117 5/6 9002 5/6 1111320 6/-
196 6/6 6827 8/- 9003 5/6 K935 8/6
114 61- 68E7 8/- 9006 8/6 ET2 5/-
1L1)5 4/6 681.7 8/- ATP4 3/- ETW61. 6/-
112C5 4/8 6257 8/8 6163 7/6 Errw'62

7/- 61.13(U5)7/- 0V73 4/6 131563 6/6
184 7/8 6V61 7/- DA90 6/6 51114 5/8
135 62(4 7/6 01177 8/- N77 6/8
1T4 8/8 685 7/- DIC92. 7/8 N78 10/6
2D21 8/6 611/84 6/- 0172 9/6 0133 8/6
252 4/6 7137 7/8 0193 8/- PCC84 12/6
3DG 2/6 7C3 ,7/6 EA76 10/- PC9130 12/6
3Q3 10/- 706 7/6 EAC91. 9/- PEN215 6/6
384 7/6 708 6/- E534 1/8 PEN46 7/6
3V4 7/- 7117 7/6 51391 8/- PLEIL 10/-
5U4 8/- 71t7 8/65E033 7/6 PL82 10/-
513 7/6 8112 2/6 9,6041 10/- P1412 4/-
354 8/6 9122 3/- EB980 10/6 9321231 7/6
6A117 8/- 1002 10/6 EC91 7/- PV81 10/-
67,07 6/6 1091 10/- ECC33 9/- P182 8/6
6A05 6/6 10.011 10/- 130035 9/- QP21 7/8
6A07 12/ 6/6 E0C31 9/- Q59510 10/6
67,1(5 7/6 12AT7 7/- 130082 10/6 1154 12/-
6A56 6/8 12A117 9/- ECC91. 7/8 610 7/8
nAQ5 9/- 12AX7 7/- EC1142 10/- 9941 2/6
GAT6 8/- 1213E6 8/6 ECL80 10/- 8961 2/8
6134 7/6 12E1, 30/- EPIC 4/6 TP22 8/6
66E6 6/6 1223 6/- E937 10/6 525 12/-
613E7 8/6 12E8 8/6 EF39 6/6 031, 0/6
613111 7/6 12807 7/6 5941 9/- U52 8/-
66/16- 10/6 12827 7/- E950A, 8/- 1`70 0/6
8C1 7/6 128E7 6/8 E910E 5/- 11329 10/6
60116 6/6 128Q7 8/6 EP54 5/-1743942 12/-
69651 7/6 128137 7/6 16970 10/-11E041 9/-
091.7 9/6 14167 10/6 E973 10/- 00E42 10/8
6932 6/- 145" 10/6 EF80 10/- 19-11 9/-
693:3 9/6 19111 10/- 10.991 8/8 UL41 9/-
696g 2/6 SILO fi/- End. 5/6 12141 9/-
6J5g 5/- 5005 E1185 7/8 1292 8/6
626 7/8 5313U 12/6 EL32 6/6 VP4 8/8
6J, 51- 72 4/6 EL4L 10/- VP23 8/6
0,610 616 77 8/- EMI, 6/8 VE53 5/-
8K7GE

8
5/- 83 8/- EMU 10/6 VT301 8/-6

61,7 95A2 10/6 EY51. 11/- VI: 1 3/,
7/613042 10/6 EY91. 7/6 W77 5/6

6R7 8/- 907 7/6 E140 8/6 X00 7/6
687,7 8/6 866 15/- 1130 5/- 1719 10/ -
Post 6d. each. 24 hour C.O.D. service. Ali
boxed and guaranteed. complete list free S.A.E

PRACTICAL TELEVISION

CONVERTOR TYPE 26.
For conversion from channel 3
to channel 1, complete with -self
contained power supply unit and
totally enclosed in a handsome,
well finished steel case. Price
complete i11-17-0

Also available in chassis form I

less H.T. supply but including
mains operated heater supply
for inclusion in receivers. Price
complete / £8-0-0

CONVERTOR TYPE AC/4
For weak signal areas. Price
complete f15-15-0

(Leaflets on request)

SPENCER-WEST
QUAY WORKS,

Gt. YARMOUTH.
Tel. 3009. 'Grams : Spencer -West,

Gt. Yarmouth.

FIRST-CLASS
TELEVISION and
RADIO COURSES . .

GET A CERTIFICATE!
After brief, intensely interesting study
-undertaken at home in your spare
time-YOU can secure your pro-
fessional qualification or learn Servicing
and Theory. Let us show you how !
- GUIDE --------

The New Free Guide contains 132
pages of information of the greatest
importance to those seeking such
success compelling qualifications as
A.M.Brit.I.R.E., City and Guilds
Final Radio, P.M.G. Radio
Amateurs' Exams., Gen. Cert.
of Educ., London B.Sc. (Eng.),
A.M,I.P.E., A.M.I.Mech.E.,
Draughtsmanship (all branches),
etc., together with particulars of
our remarkable Guarantee of
SUCCESS OR NO FEE
Write now for your copy of this
invaluable publication. It may well
prove to be the turning point in your

career.
FOUNDED 1885-OVER

150,000 SUCCESSES
NATIONAL INSTITUTE OF

ENGINEERING
(Dept. 462), 148, HOLBORN,

LONDON, E.C.1.

March, 1955

VALVES
SAME DAY SERVICE

All Guaranteed New and Boxed
1A7GT

11/6
105GT

11/6
1115GT

11/6
1N5GT

11/6
1R5 7/3

CABOT 9/-
61125 11/9
6LD20 9/6
6925 14/6
6P28 18/6
6Q7GT 9!-
6SN7GT

6U4GT
8/6

20F2 11/6
20P1 15/-
2014G 9/-
25Z5 8/6
2516G 8/6
35L6GT

8/6
35Z4GT

8/6

EF41 9/-
EF80 10/-
61'91 7/9
EF92 5/6
EL41 11/6
EL91 6/6
EY51 12/-
EZ40 8/6
EZ41 9/-

1S4 7/3 17/- 35Z5GT FC2 9/6
185 7/3 6V6C- 7/6 8/6 KT63 7/6
1T4 7/3 6V6GT 7/6 50L6GT MU14 8/6
3Q4 7/6 6X4 7/6 8/6 N73 10/6
3Q5GT11/6 6X5GT 6/9 80 8/6 Pen45 15/-
354 7/3 767 716 AZ31 11/6 PCC8011/6
3V4 7/3 7C5 7/6 B36 18/6 RCC8411/6
5U4G 8/6 706 7/6 D77 6/9 PL81 11/6
5Y3GT 7/9 7117 7/6 DAC3211/6 PL82 9/6
5Z4G 9/- 7S7 7/6 DF33 11/6 PLI33 12/6
6AL5 6/9 7Y4 8/6 D1177 8/6 PY80 9/6
6A.M5 6/6 1001 12/6 DK32 11/6 PY81 10/-

10F1 10/- 01(92 7/6 PY82 7/9
GATt3 8/6 101..C11 CL33 11/6 PESO 17/-
66A8 10/- DL35 11/6 T41 13/-
66E6 6/6 10P13 10/- EA50 1/9 024 ;17/6
6B116 6/8 10914 13/6 EB91 6/9 U25 , 122-

6/6 12AH8 EBC33 7/6 050 7/966BB266

7/6 10/6 EBC41 10/- U'78 .8/6
6BW I 9/6 12AT7 9/- EBF80 0404 9,1-
6C136 8/6 12A1J6 7/6 10/6 U801 14/6
8C4 7/6 12AU7 EC91 7/6 U13041 9/-
600 8/6 10/6 ECC81 91- UBF80
gFF6i. 12/6 12JIGT

10/6
ECH35

11/9
10/6

UCH42 9/9
6F12 -7/9 12K7GT 9/- ECH42 10/- UF41 8/6
6F93 1313/66 12K8GT

10/6
ECL80 9/8
EF37A

UF42 13/6
UL41 11/-

6E15 10/6 12Q7GT 14/6 0128 16/-6J7GT 7/6 9/6 EF39 6/6 Car
6K7G 6/-12SK7 6/- EF50

596/-

6K7GT 8/- ign 7/9 (Sylvania) Y63 7/6
6K8G 8/6 2001 9/ -

Postage 4d. per valve extra.

READERS RADIO
24, GOLDER° PLACE, STAMFORD
HILL, LONDON, N.16. STA. 4581

W. B. SUPPLIES
100, OLDHAM ST., MANCHESTER 4.
TER31S.-Cash with order. Orders under
20/- add 6d., orders over 20/- add 1/- postage.
Gt. Britain and Northern Ireland only.
SPECIAL METER OFFERS. - 0-3,500
volts D.C., 3lin. Round Face, 10/-, worth
pounds. 0-40 volts D.C., 21in. Square Face,
5/8, Dual Range Meters 0-20 volts, 0-200 volts
D.C., complete with leads, 10/-.
Y AXLE'S( TYPE SWITCEIES.-2 pole 6 Via1,
(2 bank), 1 pole 5 way with on -off switch..
4 pole 2 way, all at 213 each.
SELENIUM RECTIFIERS. -12 volts, 1
amp., full wave, 516.
PIE COAXIAL PLUGS, 4d. each, 3/6 doz.
Sockets 6d. each. 416 doz.
WESTEC'TORS. - WX6, WX12, 9d. each.
5k Pre-set wire -wound Pots, 1/- ea. Silica
Gel Crystals, 90. bag.
COAXIAL CABLE, new stock, 22ft. length,
3'11.
ALUMINIUM VALIEHOLDER STRIPS,
111in. x 1 tin., punched to hold 6 octal holders,
only 9d.
CREAM RUBBER MASKS for VCR97.
strong rubber, new aspect, 10/6. -

STRONG PERSPEX MAGNIFIERS for
6in. tubes, magnifies your picture to 9in.,
only 17/6.
HIGH VOLTAGE CONDENSERS, balm--
lite case, tubulars. .001 mfd. 4kV,. 02 mfd.,
5kV, .01 mfd. 4kV, all at 2/- each.
SPEAKER FRET, expanded metal, gold.
12in. x 121n., 4/13,18in. x 121n., 6/9,241n. x 12in.
9/,
TUBULAR CONDENSERS, wire ends, all
at 1,550 volts test, ideal for TV, non -leak,
.001, .002, .005, .05..02, .01, .1 mfd., all 1/ -each.,
mAINSBRIDGE CONDENSERS. -1 mfd.
1,000 volts, 2 mfd. 500 volts, 1/6 ea.
"T.7,'. PT('TURE FA U5,TS," containing
150 actual screen photographs with simple
explanations. 3/9, post paid.
" TELE% ISION TEST EQUIPMENT,"
a real useful book describing the construc-
tion, calibration. etc., of T.V. Test Equip-
ment for the experimenter and amateur.
5/3, post paid.
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AMERICAN experience has proved that manu-
facturers in that country find it worth their
while to spend large sums of money to

advertise their products. If Press stories can be
believed, a single hour's programme with an out-
standing star and cast can cost almost as much as
an entire week's programme by the BBC. based on
the statement in their Handbook for 1955 that the
average cost per hour is £1,900.

Programme Contractors of the ITA will not be
called upon to expend astronomical sums, but they
will nevertheless have to spend more than the BBC's
£1,900 an hour. This figure is
the child of monopoly , in
other words, staff and artists
have been subject to the
bargaining represented by
the powerful words either or.
Those days have gone or are
going, and, in an industry
seeking for skill and talent, salaries and fees are
bound to increase. But it will not be enough for
Programme Contractors to do as well as the
BBC. They must do better and this generally
means higher fees to secure the services of out-
standing performers in, their various spheres.

Lack of Facilities
Whereas the BBC has studios and equipment, the

Programme Contractors, with the exception of
Norman Collins at Highbury, have none. Studios
will either have to be built or existing buildings
adapted. As all hope to start operations in September
everything will have to be done at speed and at
extra cost. Television equipment is expensive. So
that whereas the present BBC average cost per hour
is £1,900 and bound to rise, it is considered not
unreasonable in all the circumstances to estimate
that the average cost of an ITA programme will
be at least double, about £4,000 per hour. On top
of this the Contractors will hope to be able to add
another figure representing their profits.

Filmed Advertisements
What of the advertisers-the people who are

expected to pay the bill to enable them to sell more
products and so make more profits. They are debarred
by the Act from influencing the contents of the
programme and, apart from paying for the pro-
grammes to which their commercial will be attached,
they also have to provide and pay for their advertising
matter which, incidentally, will almost certainly
always be recorded on film so that no human frailties
or production errors can detract from its message.
This film will probably cost a few hundreds of pounds.

The position of a would-be national advertiser is
not yet clear. Obviously this must come, but at the
present time it would appear that advertisers may
have to make individual arrangements with the
various Programme Contractors operating in different
parts of the country. If national broadcasting had to
be done piecemeal by repeating live programmes on

different days, the total cost would probably scare
even the advertisers with large sums to spend. It is
possible that in the beginning advertisers will enter
into commercial television with the knowledge that
they are unlikely to get value for money. They will
regard it largely as an investment for the future and
will support it in order to nourish it during its period
of growth.

The initial audience to receive commercial tele-
vision will be comparatively small. They will have
to be convinced by all the skill of the advertising
profession that not to view is to suffer irreparable

loss. The advertising world
faces a challenge to make

OUR CORRESPONDENT "Q" DISCUSSES
SOME OF THE DIFFICULTIES ENCOUN- I

I TERED BY THOSE PREPARING FOR I
COMMERCIAL TELEVISION.

viewers spend up to £10 -to
adapt their receivers so that
they can then receive pro-
grammes which will incite
them to spend more
money.

If advertisers are not to be allowed to sponsor
programmes, must they then be expected to buy a
pig in a poke? With recorded items it will be easy
for them to judge whether they form suitable enter-
tainment to act as the jam to cover the commercial
pill. With live shows it will be more difficult ;
advertisers will have to cultivate the ability to judge
a script and appraise the probable performances of
artists and staff. Moreover, the type of programme
must to some degree represent the type of product it
is designed to sell. One absurd example will illustrate
this -point. If Rolls-Royce choose to advertise by
commercial television would they care to be associated
with a programme composed chiefly of dancing girls ?

Manufacturers who are proud of their products-
and who are not ?-will show increasing care over
the type of programme with which they are identified.
It may well be that they will gladly share in the
experiment at the beginning but the time will come,
inevitably, when a comparison is made between
costs and results. They will examine with some
anxiety reports that in the home, as in the cinema,
the " commercials " are sometimes greeted with
derisive cheers. They will experiment with different
forms of attack such as the bludgeon, the rapier,
sweet reasonableness, and infiltration. And although
there is certain to be resistance to such an alien thins
as commercial advertising by television in the home,
the advertisers will, month by month, study cause
and effect in terms of cash.

Testing Time
The advertising industry is being " put on the

spot." Viewers too are in for some surprises. It is
safe to prophesy that the successful commercial
programmes will frequently be very different from
those now acclaimed as best by the BBC. Personalities
will mean more than ever before and these will be
closely followed by the brains of the business-the
people, highly paid, who will write and produce pro-
grammes with the main ambition of beating the BBC.
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WOLSEY " TWIN -BAND " AERIAL
WITH the forthcoming commercial
IT programmes, a new aerial will be

required, and the Wolsey company
have produced a combined aerial for Band 1
and Band III. This takes the form of a stan-
dard " H " array, with the Band 111 aerial

t

arranged on one element, and this enables a single
down -lead to be utilised, and the need for a cross -over
unit is obviated. The performances of both aerials are
almost identical, and that on Band I is the standard
normally expected from the ordinary type of " H "
aerial. The " Twin Band " costs £4 12s. 6d. A con-
version kit is available for the standard Wolsey " H "
aerial, and costs 15s., whilst a special cross -over unit,
necessary where two separate aerials are employ-
ed, is available for 15s. in a wall or wainscot
mounting type, or 17s. 6d. for pole mounting.-
Wolsey Television, Ltd., 43/45, Knight's Hill,
West Norwood, S.E.27.

RECTANGULAR SCOPE TUBE
IN radar and oscilloscope displays, it often hap-

pens that only a small horizontal strip in the
centre of the screen of a cathode-ray tube is occu
pied by the trace. lf, instead of a conventional
circular face, a face of rectangular form
the trace can occupy the whole of the working
screen area. Such a rectangular screen has been adopt-
ed in the new Mullard DG I6-21 tube, which enables
much .equipment space to be saved. It is the first
British tube of its kind.

The tube will find particular application in radar
range -finding, decoding I.F.F. or beacon signals,
and echo sounding equipment.

Where it is desirable to compare visually the signals
in several channels, DG16-21 tubes, because of their
bulb shape, can readily be stacked close together,
thus facilitating easy direct comparison.

The DG16-21 tube has a screen size of 54in. x liin.
The deflection sensitivity is of the order of 0.2mm./V.
The angle alignment between X and Y plates is ,kept
within one degree of the nominal value of 90 degrees ;

this close tolerance ensures the high_ degree of
perpendicularity necessary where accurate measure-

A Mullard rectangular tube

ih I_ e 'la_(Ce
ments have to be made. The tube has a
6.3 volt heater, and would normally
operate at a final anode voltage of 6 kV.
--M ul lard, Ltd., Century House,
Shaftesbury Avenue, W.C.2.

TAPE SPLICER
'//ANY television constructors use a-1 tape recorder, either for musical

recordings outside television, or for the recording of
special television sound-in view of the much better
quality which the latter gives. When editing the tape,
either removing announcements, or joining together a
number of items, the question of cutting and joining
the tape arises, and this can be not only awkward, but
can give rise to trouble if done carelessly. An aid to

WieSfirANG TAP; APL i$

An artist's sketch of a Mutticore product

accurate splicing is, however, to be found in the Multi-
core product, the Bib Tape Splicer, illustrated above.
This is similar in construction to a normal film splicer,
two clamps at either side holding the tape rigidly
in a guide -way the width of the tape. A diagonal
'slot across the centre of the device enables the ends of
the tape to be cut with the aid of a razor blade, and
if the broken or roughly -cut ends are first overlapped
very slightly over the diagonal, the two edges may be
cut simultaneously and will butt perfectly. A short
piece of cellulose tape is then pressed over the joint,
and the edges of this are trimmed, again making use -
of slots running along the top and bottom of the
guide -way, thus producing an almost undetectable
joint which will pass the guides, pressure pads,
and heads on any tape recorder. The price of this
handy device is 18s. 6d.-Multicore Solders, Ltd.,
Maylands Avenue, Hemel Hempstead, Hertfordshire.

A NEW EMITRON OSCILLOGRAPH TUBE
AN entirely new oscillograph tube incorporating

post -deflection acceleration is now in quantity
production at the High Wycombe plant of Electronic
Tubes, Ltd. This Emitron tube-type 4EPI- has
many new features making for improved performance
and reliability in all oscillographic applications,
especially where high frequency operation and high
writing speed with good definition are required.

The use of side connections to the deflector plates
allows the tube to operate at very high frequencies

with millimicrosecond pulses) due to the
extremely low deflector plate capacity and inductance.

Further details are available on request to Electronic
Tubes, Ltd., Kingsmead Works, High Wycombe,
Bucks.
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WE SPECIALISE ONLY
IN

RADIO COMPONENTS
LET US QUOTE YOU BY
RETURN FOR ANY RADIO
VALVES OR PARTS YOU

REQUIRE

HIRE PURCHASE TERMS ON KITS,
INSTRUMENTS, ETC.

' Osram " 912 " and Mullard " 510 "
Amplifier Parts in Stock.

NEW CATALOGUE WITH H.P. TERMS 6d.
QUOTES S.A.E.

RADIO SERVICING COMPANY
82 SOUTH EALING ROAD
LONDON W.5 EAL. 5737
NEXT DOOR SOUTH EALING TUBE STATION (TURN LEFT)

ARTHURS HAVE IT!
LARGE STOCKS OF VALVES AND C.R.T.s.

AVO METERS IN STOCK
Avo Model 7 E19 I 0

Avo Model 8 23 I 0
Electronic Test Unit - - - - 27 I 0

Electronic Test Meter - - - 40 0

Valve Characteristics Meter - - - 60 0

* Cossor Oscilloscopes Models 1052 - 104 0
1049 - 132 0

Full range Taylors Meters. List on request.
Leak-TL/I0 Amplifier and " Point One "

Pre -Amplifier - - - Complete 28 7 0

F.M. Kit of parts £5 less valves. Ref. Radio Constructor
July, 1954.

Chapman Tuning Units - - from 17 6 8

LATEST VALVE MANUALS
MULLARD, OSRAM, & BRIMAR No. 5, 5/. each,

MAZDA 2/- each.
SCOPE SOLDERING IRON A.C./D.C. HEATING

TIME : 4 v. 6 sec. 6 v. 4 sec. 39/6.
Postage 6d. each extra.

Terms C.O.D. OR CASH with order and sub.ect to price
alterations and being unsold.

Est.
1919

PROPS.' ARTHUR GRAY, LTD.
OUR ONLY ADDRESS : Gray Nouse,

150-152 Charing Cross Road, London, W.C.2
TEMp!e Bar 5833/4 and 4765.

TELEGRAMS-" TELEGRAY, WESTCENT, LONDON."
CABLES-" TELEGRAY, LONDON."
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Alternative
Types

1 Type 32

TYPe 42

Unbeatable from every point
of view, well able to withstand
hard workshop treatment and
ideal for continuous use.
Features include rapid eon -
scant localised heat- solid
sturdy construction-low
current consumption - per-
fect balance - absolute de-
pendability. A type and bit
for every purpose from fine
instrument to heavy indus-
trial work.

Each tool includes 5 feet
tough rubber 3 -core cable.

Obtainable from all leading tool merchants and factors.
Fully descriptive Brochure free on request.

WOLF ELECTRIC TOOLS LIMITED
PIONEER WORKS, HANGER LANE, LONDON, W.5

Telephone: PERivale 5631-4
Branches: Birmingham, Bristol, Glasgow, Leeds, Manchester, Newcastle
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TV
f:HASSIS

9716

T.V. 12in. CHASSIS, 97/8. Complete Chassis by famous
manufacturer, easily adapted to Channel 3. R.F. E.H.T. Unit
included. Drawing FREE. Easily fitted to Table or Console
model. Owing to this chassis being in three separate units
(Power, Sound and Vision. Timebase) inter -connected, THIS
CHASSIS IS LESS VALVES AND TUBE, but see our catalogue
for cheap valves. Our £5 Tube fits this Chassis. List of valves
by request. Carr. 5/-.
Personal shoppers can see a demonstration model working.
AS ABOVE for Spares, 45/, a bargain, slight superfluous
damage. Complete -Sound and Vision. Power Pack, Time -
base, Scanning Coils, Focus Unit-approx. '68 Condensers,
106 Resistors. Plus Carriage.
T.V. TUBES, 12in., £5. 3mth. guarantee. 15/6 ins. carr. C.W.O.
14in. wide angle, 68.10.0 plus 1516 ins. carr. ; 17in. wide angle,
212.10.0 plus 15/6 ins. carr.
SPEAKERS, 1219. P.M. 3-5 ohms, most makes, good quality.
With O.P. Trans., 15/9, Post 1/9.
SPEAKERS, Bin. Energised 2K or 1.5K. 5/9. with O.P. Trans-
former, '7/9, post 1/9.
AMPLIFIERS, 77'6. A.C./D.C. push pull. 4 valve. 7 watt
output, 2/6 post. Complete ready to plug in.
AMPLIFIERS, 57,6, A.C./D.C. 3 -valve, 4 watts, 2/6 post.

21d. stamp for Catalogue.

DUKE & Ca
621, ROMFORD ROAD, MANOR PARK, LONDON, E.12

(IRA 6677.

THE "METRIX"
MULTIMETER 460
with 28 ranges. Internal
resistance 10,000 ohms per
volt A.C. and D.C. Volts :
3-7.5-30-75-150-300-750 v. A.C.
and D.C. Resistance from
0 to 2 megohms in tworanges. Dimensions : 51in.x 4in. x 15in. Weight : 1
lb. 5 ozs. Cash Price 614.6.4
or 35/- deposit and B monthly
payments of 35/-.81F,TREK MODEL 410.-19 ranges with a sensitivity of

100 ohms per volt from 75-750 volts. A.C. and D.C. Volts 15-75-
150-300-750. Resistance 0-100 ohms. Weight : 1 lb. 2 ozs. CashFria, 69.2.11 or 22/5 deposit and 8 monthly payments of 22/5.
Send stamp for leaflets of the Metric range, all of which are available
on easy terms.
LAFCO COMPOUNDS,- LTD. (Desk 131)3, Corbel ls Passage, Botherhithe New Road, London,

S.E.16. Telephone : BER m on d sey 4341 Eat. 1

March,' 1955

BUILD THIS SET FOR 49/6
Build this
high -portable
radio in 45
mins. E,:-
c:eptiona 1 lysensitive
twin - triode
circuit, using
unique assem-
bly system.
Can be buil:by anyone.
'Ideal for bed-
room. holi-
days. garden.
etc. Size only
61 in. x 5in.
3in. in hand-
some black.
crackle steelcase, withbeautiful -

black and gold dial ,sir Lion, minted/. Coveys all Mediumand Long Waves. Uses one only sell -contained dry battery.
costs less than ld. for 5 hrs. use Many unsolicited testi-
monials. Mr. Norton, of Oxted, writes : " Yesterday evening
on the medium waveband I counted 32 separate stations : I am eery
pleased with the set, which is well worth the money." Connilete
kit only 49/6. post free, with full plans, easy -to -follow in-
structions. etc. Cheque/C.W.O. (or C.O.D. 2i- extra). Sent byreturn. Parts sold separately. Plans, parts list, etc. 2/-.
NEW HIGH QUALITY PARTS BY RETURN OF POST
" Solon " Miniature Soldering Irons, weigh only 3l- ozs.,
takes only 15 watts, 19/8 ; New Lightweight High -resistance
Headphones. boxed. 1416 Pair : Spectacle -binoculars forviewing Television. Sports, Theatres, etc. Brings the view
right up to YOU. Worn like spectacles, special offer, 300 only.
at 12/6 pair ; Miniature personal type Output Transformers,
4/- ; 1S4 Valves, guaranteed, 8/9 " R.E.P.;" Dual wave('oils with reaction, 4!- : Variable Condensers, micadielectric. .0005 mfd., 41- 100 DE Mica Condensers,excellent quality, 8d. ; Small, neat Push-button Switches(luminous), 2/3 " Bulgin " style Pointer Knobs, standard
type. 1- : C.W.O. or C.O.D. Please add postage.

BRIGHTON RADIO & TELEVISION CO.,
(Dept. P.T.5), 69, PRESTON STREET, BRIGHTON, 1.

Introducing the :- TYANA TRIPLE THREE

Reg. Design No. 867804
MAKE SOLDERING A PLEASURE
SMALL SOLDERING IRON

Complete with detachable BENCH STAND 19/6
The smallest high -power soldering iron. Length only Si' ;
adjustable long bit dia. 3/16' ; mains voltages 100/1.10, 200/120,
230/250.
The " STANDARD " Popular Soldering Iron now reduced

to 14/11.
Replacement Elements and Bits for both types always available.

KENROY LIMITED
152/297 UPPER ST., ISLINGTON, LONDON, N.I.

Telephone : Canonbury 4905-4663.

TELEKIT SUPPLY
Chantry Lane, Bromley, Kent.

RADIO AND TELEVISION
COMPONENTS CASCODE TYPE

Please mention P.TV. and enc ose 6d.postage
VALVES. NEW & SURPLUS GUARANTEED

All parts in stock for :
VIEWMASTER, SOUNDMASTER,

TELEKING, ETC.
T/V PRE -AMPS

OZ4 4/-
11,1 5/8
R,N5 (soiled)

6BR7 8/6
6BS7 7/-
SEWS 8/6
6CH6 6/6

12A61299
(soiled) 5/-

15D2
19AQ5 101-

Easy Terms Available.
Stamp for list, NOT S.A.E.

JAMES H. MARTIN & CO.
NOW PROVING VERY POPULAR

Manufactured specially to suit fringe and
ultra -fringe conditions. In use 140 milesIS5 6/-

IT4 6/6
IU5 6/-
3V4 6/6

515
6V6 71-
6K4 17//6.
6X5

EF50 5!-
W77 5/-
1B24 351-

6 6(8

Finsthwaite, Newby Bridge,
Ulvarston, Lancs.

north of Kirk 0' Shotts (check our position)
and in many other distant locations and
difficult reception areas. High -efficiencytwin triode, two -stage, grounded grid

R.r. OSC. E.H.T. COILS
5763 8!-
6A8

71)5 6/-
7D8

8/-
IC 7/6 cascode circuit gives highest signal-to-noise

ratio on all channels. Built-in power pack6AL5 6/-
6AM6 6/-
6AT6 7/6
6B13 6/-

7E7
6/-7S7 6I-

902 5/-
1103 6/-

Vg7
12AT6 7/8
1301 71-

TYPE 'D ' 6-9 K.V. 25/ -
TYPE F' 9-14 K.V. 30/ -

for 200-250 A.C.
Complete in crackled case, ready for use.

State your channel.6BAS 8/-
SEES 13/-

BECKENHAM,

12BE3 6/6

KENT

5005 8/ - COMPLETE WITH CIRCUIT
TERMS: C.W.O. Post Orders Only £5.5.0

Col. stamp brings illustrated details.THE SHOP 'FOR THE CONSTRUCTOR THE WATSON WATCH CO.NOW OPEN AT 104, HIGH STREET, 29 Leigh Rd., London, N.5 ELECTRO - ACOUSTIC LABS.,BECKENHAM 3720. TAEN-ROSS-SHIRE-SCOTLAND
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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 UNDERTAKE TO ANSWER QUERIES
OVER THE TELEPHONE. The coupon from p. 479
HMV be attached to all Queries, and if a postal

-reply is required a stamped and addressed envelope
must be enclosed.

GHOSTS
My I4in. Ferguson is haunted by the ghosts so

well described in your article in the November issue.
I would like to try the cure by use of the slot aerial,

as you describe, and will be grateful if you can give
me further particulars.

Stoke Poges is three miles north of Slough and 22
miles from Alexandra Palace, and the signals are
quite strong.

When using coaxial cable, how long and how wide
should the rabbit wire mat be (you say bin. mesh
material and with 1ft. wide slot)? How long should
the slot be and are there any particular features such
as insulation required for the fastening of the centre
wire of the coaxial cable for half of the slot length ?

Will you please indicate the plane of the mounting
required?-A. H. Stow (Stoke Poges).

For Channel 1 the slot should be 10ft. 2in. long.
The inner conductor of the coaxial cable can be
readily held in the centre of the slot as illustrated in
the article by means of light cord, or other similar
insulating material. The slot aerial should be mounted
horizontally so that it points broadside toward the
transmitter.

K.B. FV3OH
My set, a K.B. model FV3OH, two years, eight months

old, shows the following symptoms. When viewed on
ordinary programme a displacement of parts of picture
to the left whenever a white object appears on the
extreme right of picture (as one views it) viewed on test
card " C," the vertical lines forming the squares are
displaced to left, opposite white blocks on right edge

picture. This is pronounced at top of picture but
smooths out towards the bottom unless I turn up con-
trast above normal setting, when it becomes general
from top to bottom.

I may add there is no reduction of definition on
frequency blocks, and neither line, hold or line drive
will eliminate above symptoms.

Conld you please tell me the most likely cause of
this rather annoying effect.-G. P. Kennedy (Mossley).

Since you mention that the frequency response of
your K.B. is quite normal, the symptom of " pulling
on whites " is almost certainly the result of an
alteration in the value of a component associated
with the sync separator valve. You should, therefore,
check the value of the parts concerned, paying par-
ticular attention to the anode, screen and coupling
components. Also ensure.that the insulation of the
coupling capacitors is of high standard-replace any
dubious component.

COSSOR 85K TUBE
Can you please tell me which is the correct focus

ring to use with an 85K 15in. Cossor tube? Should the
ring I now have (W.B. 109/2) which I use on a Mullard
31-16 12in. tube be suitable?-W. S. Emery (Wirral).

The magnetic focusing field Js really dependent on
the tube final anode potential. The focus unit you
use on the Mullard tube will probably have insufficient
field to focus the Cossor tube properly, though it may
be worth trying if you contemplate using a relatively
low E.H.T. potential.

PYE VT4
Could you please suggest any faults which could

account for lack of E.H.T. on model VT4 Pye?
E.H.T. from the cathode of the EY51 is non-existent

but a very small amount is to be found on the anode,
insufficient to induce energy into the heater winding
of the EY51. Checks, etc., already made are as
follows (numbers refer to maker's (service chart) :
valves V19-VZ9 excluding VZ4 and VZ5, a reliable
check for which would be appreciated other than
replacement condensers C110 (68pF at 5 kV), ClOZ
(27pF at 1,500 v) ; all voltages on valves are normal
and all choke and transformer windings intact giving
correct D.C. resistance across windings ; C106 (.5
itlF) checked also.

What little H.T. is to be found on the EY51 anode
is variable with the horizontal hold control. Oscillator
can be heard working.-G. Blackburn (Swaffham).

If you are certain as to the goodness of the smaller
capacitors and resistors in the line iimebase; we feel
almost certain that lack of E.H.T. is caused by short-
circuited turns in the line output transformer. Unfor-
tunately, transformer substitution represents the only
practical test in this respect, and no attempt should be
made to measure it with ordinary meters.

MURPHY 134C
The lead from the top cap of the U22 has come loose

and I am not sure from the present signs and length of
same whether it should be soldered to either the top
of the nearest 8,000 volt condenser (one on the U22
Stand) or to the chained top cap of the Mazda 6P28s.
The W/22 does not light up with this wire off. I do
not know if this is correct.-E. Perry (Bedford).

The anode of the U22-E.H.T. rectifier valve in your
Murphy should be connected to the top caps (anodes)
of the two line output valves -6P28. The heater of the
E.H.T. rectifier should light irrespective of whether
its anode is connected or not. Lack of heater voltage
here should lead you to investigate for a fault in the
line output stage.

TRU-VUE PORTABLE A33
The line cord is damaged and I would like to replace

it with a _mains dropper or resistance. Thanks to
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your " Practical Television " monthly. I am capable
of doing this alteration, but must ask you for type and
value of resistor, etc.-Robert J. Clare (Speke).

-A 0.3 amp. line cord is necessary as a replace-
ment on your receiver. Its actual value can be
readily computed by first adding up the heater voltages
of all the valves plus that of the picture -tube and
ub:racting this figure from the mains voltage in

your area. The necessary line cord resistance will
then be the derived figure divided by 0.3.

BAIRD EVERYMAN
I have a Baird Everyman 9in. set, and it has

developed a peculiar trouble. I have a good picture,
and then I get a lot of lines superimposed on the
picture. Sometimes it only covers about a quarter
of the picture area, -but always they are horizontal
lines. Sometimes it covers the whole of the picture
just like a film over the whole of the picture, and
occasionally the frame trips about a third of the
way down the picture with the black band at the top
and then you get bright fly -back lines over the
rest of the picture. No amount of setting of the
controls affects it.

I must add that the focus control gets hot as well,
but before it always ran cool.-A. H. Hurley (Bir-
mingham).

This symptom may indicate that one of the electro-
lytic smoothing capacitors has reduced in value and
developed an intermittent leak, or it could mean that
one of the valves associated with the frame timebase
intermittently develops a heater -to -cathode short.
You should check on these possibilities by substituting
the suspected parts with ones of known goodness.

We would also point out that a form of external
R.F. interference is liable to give rise to a very
similar symptom. You should endeavour to establish
that this is not the cause in your case before delving
into the receiver proper.

G.E.C. BT.2147
In my G.E.C. BT.2147 the picture continually jumps

from bottom to top of screen with a clicking noise
inside the set. The vertical hold adjustment only
increases the speed of jumping. If I turn the sensitivity
control right up it almost stops the jumping, but if I
alter the contrast then it starts all over again.

This clicking noise is more like a thumping noise
and is present at all positions of the contrast and
sensitivity controls, even with the aerial disconnected.

Also, there is a bright line along the bottom of the
screen accompanied by a black band which jumps
with the picture.

I have changed the N37 frame output valve as I
had trouble before on this valve, but it did not make
any difference.-W. Harris (N.12).

You should check the condition of the B36 valve
-this is used as frame and line generator. You
should also ensure that the resistors, which are
connected directly to the frame hold control itself,
are of correct value. It often happens that one or
more of these rise in value to put the frame locking
point out of the range of the control.

SIMPLEX
I have recently made the Simplex TV complete with

sound output (my first attempt at TV) and have met
with the following two faults which I hope you will be
able to help me put right.

(A) Overheating of mains transformer and R43
on full load. R43 still gets hot when lead to vision
section on R43 is disconnected, the transformer remains
cool being on half load. C29 to C34 I have tested by
substitution. (B) Failure to pick up sound from L3.
Sound and vision signal can be heard quite clearly with
headphones connected to R6 and pin 3 on valve 5.
The sound will come through valve 6 and the output
stage but the cores in coil L5 and 6 do not increase
it or make the slightest difference in adjusting. VR2
has no affect on volume. VR1 has an effect on sound
if all the coils are turned to sound, but there is no real
volume. _Could this trouble be tied up in any way
with fault A, faulty H.T. ? I would like to add that all
the parts in the sound section have been tested by
substitution and the wiring of the set is O.K. and the
shift controls are insulated from the chassis.-T. King
(Manchester, 10).

If R43 still overheats when the H.T. feed is dis-
connected from it we can only conclude that c38
is leaky-we would mention that it is quite in order
for R43 to run hot. You must make certain that
RM's 3, 4 and 5 are connected to right way round,
that is with their positive sides towards the H.T. line.

Your second fault must lie somewhere in stages
V6 and V7. If possible, you should check the voltages
on V6, this will almost certainly give you a clue as
to the trouble. You will probably find that you have a
short on the H.T. line due to incorrect connection or a
valve short.

FOCUS COIL
I have a 9in. television tube, an Emiscope 3/3,

which has a base 42 mm. in diameter, but I have been
unable to obtain a focus coil large enough to fit this.
I would like to wind my own coil, so could you give me
any information to enable me to do so, please ?-
D. J. Monckton (Morden).

A focusing magnet consists essentially of a coil
wound on a former which slips loosely over the neck
of the tube so that the axes of the coil and the tube are
coincident. Since it is necessary to have a uniform
field it is nearly always essential to encase the coil in
iron. The iron should enclose the coil except for a
narrow gap through which the flux extends.

The number of turns required depends on the
current through the coil, its precise design and its
position on the neck of the tube. With an iron -clad
coil, however, using an E.H.T. potential in the region
of 5 kV on a triode tube, something like 400 ampere -
turns are necessary.

PAM 908
I have the latest model of Pam, Model 908. During

the day reception is normal, but at night the picture
curls up (horizontal) by as much as 3in. Sometimes
it happens at the top of the screen. Could you please
solve this problem ?-A. M. Benson - (Glasgow).

This, you will almost certainly find, is due to
fluctuating mains voltage. During the day it is
probably quite normal (that is during viewing times),
but after dark when the mains system is more heavily
loaded -the voltage probably falls considerably. This
results in under -running of the frame timebase
section and is displayed on your screen in the form of
picture cramping.

You should get your dealer to measure the local
mains voltage for you and make sure that your set is
adjusted to suit. Excessive voltage fluctuation should
lead -you to contact your local Electricity Board.



March, 1955 Practical Television Classified Advertisements 477

T.Y. 121N. CHASSIS, 97/6. Complete
Chassis by famous manufacturer,
easily adapted to Channel 3, R.F.
E.H.T. unit included, drawing free;
easily fitted to Table or Console model.
Owing to this chassis being in three.
separate units (power -sound and
vision - timebase) inter -connected.
This chassis is less valves and tube,
but see our catalogue for cheap
valves. Our £5 Tube fits this chassis.
List of valves by request; carr. 5/-.
Personal., shoppers can see a demon-
stration model working. DUKE &
CO., 621, Romford Rd., London, E.12.
AMPLIFIER, 178, store soiled, 17/6;
brand new R.F. Units, types 26 or
27, 30/-; 24, 12/6; 25, soiled, 12/6
(post paid); LF Chokes, 1011, 200ma,
8/6; 811, 8Orna, 4/-; Potentiometers
carbon, most values, 11- each, pre.
set and spindled; 25k, w/w, 4w, 1/6;
Hunts PVC sleeved Condensers, .001
lkVw, .01 lkVw, .1 350v, .1 500v, 5/ -
dozen. Terms : cash with order
postage extra; immediate delivery.
11d.. s.a.e. for bargain list or en-
quiries. W: A. BENSON, 308, Rath -
bone' Rd.. Liverpool, 13.

R.F. UNITS, types 26 at 27/6, 25 at
15/,,.. 24 at 11/-; brand new in
original cartons. with valves; postage
2/6. E.W.S. CO., 69, Church Rd.,
Moseley, Birmingham.
PUBLIC ADDRESS SYSTEM, Control
Panel, 21 Speakers, Auto Starter.
5 Microphones, Record Player and
spares, etc.; offers invited, ex -

Queen Mary," large Electric Fans,
15/-. LEWIS, 44, High St., White -
chapel, E.1.
JIM'S RADIO COMPONENTS, 23,
Alexandra Rd., Sleaford, Lincs. Send
s.a.e. for free price list and order
forms. (Prices cut by half.)
SPEAKERS, 8in., 12/9; P.M. Stan-
dard, 3-5 ohms, or with O.P. Trans-
former, 15/9; used, but guaranteed
tested perfect; most makes; post 1/9;
Baffle Board 9d. extra. Extension
Speaker Cabinets. 9/9, to fit 8in.
speakers,, repolished. baffle board
fitted, post 1/9. DUKE & 00., 621,
Romford Road, London, E.12.
(GRA- 6677.)
VIEWMASTER Standard Parts and
Valves at reduced price. Write :
E. CAMERON, 8, Aubrey Rd., Porth,
Glam.
T.V. AERIALS with lashing, " H "
type, 65/-; single dipole with lashing,
40/ -' single dipole for facia board,
22/6; Co -axial Cable, 75 ohm, 8d.
yd.; pre -amp. fully wired (wants
EF80 and power supply), 9/-; ditto
with valve, 20/; complete pre -amp.
with power supply in metal box,
55/-; or kit and wiring diagram, 40/-;
all goods new and c.p. GLADSTONE
RADIO, Gladstone Place, Newton
Abbot. Devon.
T -V SIMPLEX COILS, 211.; all other
Coil Sets to order; TV Canned
Formers, 2/3 ea., VHF, FM Receivers,
" Mullard " Amplifiers, Transistors,
BEL, Marlborough Yard, Archway,
N.19. (ARC 5078.)
SIMA EX T.V., needs adjustment;
also Home -lab. Sig. Generator, type
10. unused; offers. Box No. 175, c/o
PRACTICAL. TELEVISION.

BUILD A DENCO P.M. Feeder Unit.
Full point to point wiring diagrams
available separately, price 1/6. All
components can be had separately.
price of a complete set of com-
ponents, less valves, £4/10/-. SERVIO
RADIO. 156/8, Merton Rd., Wimble-
don, S.W.19. LIBerty 6525.)
SERVICE SHEETS, TV. and Radio,
over 2,000 models, sale or hire;
Valves and Components. S.A.E. with
enquiries. W. J. GILBERT, 24,
Frithville Gardens, London, W.12.

RATES : - per line- or part
thereof, average live Words to line,
minimum 2 lines. Box No. 1./- extra,
Advertisements must be prepaid
and addressed to Advertisement
Manager, " Practical Television,"
Tower House, Southampton St.,
Strand, London,

TV WITHOUT MAINS. -Absolutely
first-class picture, plus DC circuit for
lighting; as supplied to the B.B.C.
Special AC/DC " Chorehorse " Gener-
ators, self-starting, compact, and
complete, AC 220/250 volts, 50/60
cycles, 250/350 watts AVC. Will run
radios; vacuum cleaners, small tools,
etc.: 447/10/-,- plus 10/- delivery.
Below. -

STORAGE BATTERIES, 12v. 75AH
heavy duty, 19 plates, separate cells
in hardwood cases; finest possible
specification, £5/17/6, 9/6 delivery;
12v, 22AH, almost similar specifica-
tion, surprisingly powerful, £2/14/.,
delivery 5/6. TEDDINGTON ENGIN-
EERING CO., LTD., Dept. C." High
St., Teddington, Middx. (KINgston
1193-4.)

WANTED, Line Output Transformers.
make Pye, model V.54.C., Serial No.
248910. 2, Walnut Ave., Whelley,
Wigan.

I.P.R.E Data for constructing TV
Aerial -strength Meter, 776; 5,500
Alignment Peaks for superhets, 5/9;
sample copy " Practical Radio Engin-
eer,- 2/-, Membership -examination
particulars, 11-, Syllabus of seven
postal courses free and post free.
SECRETARY, I.P.R.E., 20, Fairfield
Road, London, N.8.

121N. CONSOLE Television. £25.
R. G. H., 70, Meadvale Road, East
Croydon.

SITUATIONS VACANT
The engagement of persons answering these
advertisements must be made through a Local
Office of the Ministry of Labour or a Scheduled
Employment Agency if the applicant is a man
aged 18-64. inclusive, or a woman aged 18-59,
inclusive, unless he or she, or the employment,
is e.rcepted from the provisions of the .Vottfica-
Lion of Vacancies Order. 1952.
TELEVISION TECHNICIANS -all dis-
tricts. Big money for you, in your
spare time. Opportunity to establish
your own business. Write, giving
fullest particulars of training, experi-
ence, whether owner of test equip-
ment, age. All replies treated in
strictest confidence. Apply to TELE-
PATROL LTD., Federation House,
Epsom.

MINISTRY OF SUPPLY requires
craftsmen to serve as Research and
Experimental Mechanics )Special)
for Electronic work at Boscombe
Down. Applicants must have served
a recognised apprenticeship or have
had equivalent experience, and must
be able to read and interpret
schematic wiring diagrams of elec-
tronic equipment, and have ability
to lay out, assemble and wire panels
for electronic test apparatus from
rough sketches and verbal instruc-
tions. They should also be familiar
with the operations and servicing of
standard commercial units, oscillo-
scopes, valve voltmeters and ampli-
fiers, etc. Rate of pay for 44 -hour
5 -day. week 147/10 + 26/- merit lead
on entry, with prospects of increase
in merit lead in 1-3 months. Apply
giving details of apprenticeship.
training )including Forces training).
qualifications and experience to
AIR COMMODORE COMMANDING,
Aeroplane and Armament Experi-
mental Establishment, Boscombe
Down, Wiltshire."

VALVES by the valve specialists.
BENTLEY LTD.: 1A3, 8/6; 1E7, 6/6;
1M1, 12/6; 1U5. 7/6;.2C26, 4/ 2C34
2/-; 2D13C. 4/-; 3B7, 8/6; 4D1, 3/-;
5R4, 9/6; 5X4. 8/6; 5Z3, 8/6; 6A3.
10/6; 6AL5. 6/-; 6AM5, 7/6; 6AM6,
6/6; 6A7, 816; 6B7, 7/6; 6B8G, 4/-;
6B8M, 4/6; 6BJ6, 6/6; 6C8, 8/6; 6F5
10/6; 6F7, 6/6; 6F8, 7/; 6G6, 6/6;
61I6M, 3/6; 6J5M, 6/.; 6J7M, 7/6;
6K7M, 5/6; 6K8GT/G, 8/6; 6K8GT/M.
9/-; 6LD3, 9/-; 6L5, 7/6; 6L60, 9/;
6L6M, 10/-; 6M2, 11/; 6Q7, 8/6;
6SQ7, 8/6; 6SS7, 7/6; 6ST7, 8/-;
6U7G, 816; 6Y6, 8/-; 617, 15/-; 7B6,
8/6; 7F7, 8/6; 7T7, 8/6; 12AH7, 12/6;
)2AH8. 10/6; 12AT6, 10/6; 12BA6.
9/6; 12B117. 10/6;, 12116, 3/-; 12Q7,
8/6; 12SG7, 5/6; 13D1, 81-; 13D3, Ob.;
14B6, 10/6; 18. 8/' 19AQ5, 12/6; 1915,
10/-; 20L1, 11/6; 24, 12/6; 25L6, 8/6;
30, 7/6; 35W4. 10/6, 39/44, 7/6; 5016,
8/6; 57, 8/6; 75, 8/6; 78, 8/6; 21.0LF,
3/-' 215SG. 4/-; 717A, 8/6; 813, 70/;
832, 25/, 955, 5/-; 956, 3/6; 2051,
10/6; 7475. 7/6; 9001, 6/-; AC/P, 7/6;
AC/DD, 4/; AP4, 7/6; ARPL31 (Ameri-
can .15 amp.), 5/; AZ1, 12/6; CB3,
17/6: Dl, 2/-; D77. 6/, DC3/HL,
10/6: DET19, 2/-; DH30, 15/6; DPT,
15/6; E1148, 2/-; EA50, 2/-; EB4,
10/6; EBC3, 10/6; EC70, 9/6; ET'22,
9/-; EF37A, 10/6; ELM), 20/; EZ41,
9/-; FC13, 9/-; GL8020. 15/-; GZ32,
14/-; GI/50, 12/6; H63. 7/6; KBC32,
7/6; KT71, 12/-; KT74, 12/.; KT76,
12/, ML6. 6/6; NR54, 7/6; 0C3, 9/-;
Pen26, 16/-. Pen1340, 6/-; PM24A;
19/6; PM256, 5/-; PY31, 15/-; RK34,
2/-; S130. 5/6: SD6, 7/6; SP2, 8/6;
TP2620. 17/6; U19, 9/6; VLS492, 80/-;
VP41, 7/6; VU120A, 3/-; W61, 8/8;
X79, 131-; XP i1.5), 4/-; XH (1.5),
4/-; 163, 7/6. Special offer of
Miniatures : CK503AX. CK505AX,
CK523AX, CK525AX, XFW10, XFW20,
XFY10, XFY12, XFY23, XH1.5,
XSG1.5, all at 6/6 each. Phone or
wire that c.o.d. order for immediate
despatch. Further list of bargains
on page 470. BENTLEY LTD., 38,
Chalcot Road, London, N.W.T.
NEW SURPLUS 6AM6, EF91, 6AL5,
EB91, 6C4. 6J6.' EF50, 5/; EF39,
6AC7M. OZ4A. 6/-, 1T4. 61357, 6K7M,
6SNIGT, 6AK5. 6/6; 6V6GT, 6SL7GT,
5Y3GT, EF37. EL91, EF50 ISYL),
7/6; ECH35. 10/-; 6AG7M, 12/6; plus
6d. post. ANGLIN, 160, Cleethorpe
Road. Grimsby.
ALL TYPES OF VALVES REQUIRED
'for cash. State quantity and con-
dition. RADIO FACILITIES LTD.,
38. Chalcot Road, N.W.1. (PRImrose
9090.)
VALVES WANTED. EB91, EF80,
ECL80, PL81. EY51 and all TV. types,
5Z4G, 6Q7, etc. etc., Brand new only,
prompt cash. Send us your offers.
RADIO HAM SHACK LTD., 155, Swan
Arcade. Bradford, 1,
WANTED VALVES. 5Z4, ECL80, EY51,
EF80, KT66, 6U4GT, KT61, and all
T.V. types. also P.M. Speaker Units,
3jin., 5in.. 6/in., 8in., 10in.; prompt
cash. WM. CARVIS LTD., 103, North
Street, Leeds, 7.

- -

GUARANTEED VALVES, bargains,
EY51, 10/6; PL83, PL81, EBF80, EY51,
short wire ends, 9/-; ECL80, EF80,
10F1, PY81, 8/6; PY82, ECC81, 12AT7,
7/6. W. FEWELL, 19, Mapledene
Rd., Dalston, London, E.8
" VIEWMASTER " valves, exact to
specification. guaranteed new and
boxed, set of 12 £51151-; Tele-
King," complete set of 17, £8/19/6;
1.4v miniatures : 1S5, DAF91, IRS,
DK91, 1T4, DF91, 3S4, DL92, 3V4,
DL94, 1S4, DK92, any 4 for 27'6,
post 1 -: all new and boxed. For
individual_ prices and other types
see displayed advert.. page 470.
READERS RADIO, 24, Colberg Place,
Stamford Hill, London. N.16. (STA
4587.)



478 Practical Television Classified Advertisements

I OPPORTUNITIES

TELEVISION
144 pages

see
Television offers unlimited
scope to the technically
qualified. Details of thy
easiest way to study foil-
A.M.Brit.I.R.E., R.T.E.B.
Cert., City and Guilds,
Television, Television
Servicing, Sound Film
Projection, Radio
Diploma Courses, etc.,
are given in our r44 -page
Handbook " ENGINEER-
ING OPPORTUNITIES"
which also explains the
benefits of our Appoint-
ments Dept.

We Guarantee -
" NO PASS -NO FEE "
If you are earning less than
k15 a week you must read
this enlightening book.

Send for your copy NOW -FREE and
without obligation.

WRITE TODAY!
British Institute of Engineering Technology
237. College House.
29-31, Wright's Lane.

Kensington, W.S. IE
Television, Radio,
Record CABINETS
MADE TO ORDER

ANY SIZE OR FINISH
CALL OR SEND DRAWINGS

FOR QUOTATION

B. KOSKIE
(DEPT. B)

72-76 Leather Lane,
Holborn, E.C.1

Phone: CHAncery 6791;2

PULLIN
SERIES 100

TEST METER
AC/DC 10000211v

21 RANGES
10OpA to 1000 V

C01,Crt tt1 01C -use
.5.1 .1, TEST LEA.

CL.5 AND ego.
FULLY GUARANTEED

SENT POST FREE FOR 2. 10s.
DEPOSIT AND TEN FURTHER MONTHLY
PAYMENTS OF £ 1. CASH PRICE 11 GNS

cYrit4 PI.. Sea 27

RADIOCRAFTo&ce
69-71 CHURCH GATE LEICESTER

RATES : 4/- per line or partthereof, average five words to line,
minimum 2,11nes. Bon No. 1 extra.Advertisements must he prepaidand addressed to Ad ver I isementManager, Praet leaf 'television,"Tower House, SOUIllainoton St.,Strand, London, W.('.2.

LOUDSPEAKERS -repaired promptly.
MODEL LOUDSPEAKER SERVICE,
Bullington Rd.. Oxford.
UNIVERSAL METER, Taylor, model90A BS. 89, first grade accuracy,1,000 o.p.v., AC/DC, 18/10/. only;also Valve Tester, 45 A/S, with
adaptors measuring mutual conduct-.
ance of almost all modern valves,£14; both in perfect condition; prac-tically new. Write : STRAUSS, 5,
Gloucester Avenue., Slough. Bucks.
PREMIER, 6in., with Console 'Cabinet
Magnifier. CULLISS, Portway, Burg:hill. Hereford.
A BIG ADVANTAGE of using our re-
wind service is that in most cases
a stock replacement can be supplied.
We have the most complete T/V com-
ponent replacement service in GreatBritain. Have you tried " Nuray,"
the heater booster isolator that justplugs in? " DIRECT T/V REPLACE-
MENTS," 134-135, Lewisham Way,New Cross, S.E.14. (Tideway 3696-
2330.)

FREE ! Brochure giving details of
Home Study Training in Radio, Tele-
vision, and all branches of Elec-tronics. Courses for the hobbyenthusiast or for those aiming at
the A.M.Brit.I.R.E.. City and Guilds
TelecOmmunications. R.T.E.B., andother professional examinations.Train with the college operated by
Britain's largest electronic organisa-
tion; moderate fees. Write to Dept.
PT28, E.M.I. INSTITUTES, London,
W.4.

March, 1955

WINWOOD for value. New Valves,
6V6. 6K7, 610. 6Q7, 5Z4, 31/. set;
1T4, 1S5. 1R5, 354, 29/- set; ECL80.
8/6; EF39, EBC33, 6SL7, 6SN7, 6V6M,
5U4. 1A7. 7/6 each. W.W. Cntrls..
5K, 3 -watt, 3/. Fresh stock 16 x
16mf-500v. 3/9; 32 x 32-450v, 4/6;
0.1-500v, 7/6 doz.; 0.05-500v, 7/6 doz.
Lists. WINWOOD, 12, CarnarvonRoad, Leyton, E.10. (Mail only.)
RADIO UNLIMITED offer guaranteed
new Valves : 1L4. 3A4, DF92, EB91,
CV785, CV286. EF36, 6K70, 1T4,
155. 6J5M, 61C7M, all at 51- each,post free; U329. 6V6M, 6SL7. 6SN7,
EBC33. 5U4G, 6BE6. 7/- each; 1A7
and 807. 8/. each; 9D2. 8D2. 3/6 each;
17,000 Valves in stock. Lists free.Iso/trans., 1 -to -1, 255- boost, 2v. 4vor 6v types, 6/3 each; door -rod
Aerial, with co -ax lead. 17/6; Co -ax
Cable, '10/80 ohms, 8/6 doz. yds.;
3 -wave Coilpacks. 1., m. and s., 21/-.
RADIO UNLIMITED. Elm RoadLondon, E.17. (KEY 4813.)

HIGH GRADE
TRANSFORMERS

FOR ALL PURPOSES
SINGLY OR IN QUANTITIES
TO YOUR SPECIFICATION

VARNISH IMPREGNATED
BAKED WINDINGS

WITH OR WITHOUT TAG PANELS
GOOD DELIVERIES

Our rewind dept. will' handle your
repairs promptly and efficiently.
S.A.E. with enquiries please.

P. HOWORTH
(Dept. P.T.)

51 POLLARD LANE  BRADFORDTel 370300em

THE MODERN BOOK CO.
BRITAIN'S LARGEST STOCKISTS OF
BRITISH & AMERICAN TECHNICAL

BOOKS

TV Repair Temmiques : GernsbackLibrary No. 50. 12s. Od., postage 4d.Practical TV Aerial Manual for
Bands I et Ill. by R. Laidlaw. 45.64.,
postage 3d.

Amateur Radio Handbook : 1955
edn. by " A.R.R.L." 30s. 04., postage
Is. 3d.

Radio & Tv Test instruments :
Gernsback Library No. 49. 12s. Od.,
Postage 4d.

Television Receiver Servicing : Vol.
-Time-base Circuits. by E. A. W.
Spreadbury. 21s. Od., postage 6d.Valves for A.F. Amplifiers, by E.
Rodenhuis. 10s. 64.. postagei 4d.Television Faults. by N. Stevens.5a Od., postage 3d.

Single Sideband for the Hattie.Amateur," by A.R.R.L." 14s. 04.,postage 6d.
Radio & Television Engineers'

Reference Book, edited by E. Molloy.
70s. Od., postage Is.High Fidelity : Gernsback Library
No. 48. 12s. Os!., postage 4d.

The Oscilloscope at Work, by A.
Haas & R. W. Hallows. 15s. Od.,
Postage 6d.

Television Simply Explained, byR. W. Hallows. 105. 6d. postage 4d.World Radio Handbook for
Listeners : 1955. 95. 8d., postage 4d.

Please write or call for our catalogue.

19-23, PRAED STREET,
(Dept. T.3)

LONDON, W.2.
'Phone : PADdington 4185

Open 6 days. 9-6 p.m.

ALUMINIUM, LIGHT ALLOYS,
BRASS, COPPER, BRONZE,

IN ROD, BAR, SHEET, TUBE, STRIP,
WIRE, ANGLE, CHANNEL, TEE

3000 STANDARD STOCK SIZES

H. ROLLET & CO., LTD.
6, CHESHAM PLACE,LONDON,S.W.I.

SLOane 3463

Works :
36, ROSEBERY AVE., LONDON, E.C.1.
Branches at Liverpool, Manchester,

Birmingham, Leeds.

"No Quantity too Small"

-TELEVISION COMPONENTS-
always in stock for the

P.T. LYNX, TELE-KING
P.T. SUPER -VISOR

THE E.E. TELEVISOR
VIEWMASTER

AND WIDE ANGLE
MODIFICATIONS

Separate price lists available free on
request to

J. T. FILMER,
Maypole Estate, Bexley, Kent

Tel. : Bexleyheath 7267
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The Editor does not necessarily agree with

PONDNr"F the opinions expressed byhiscorspon-
d:ms Ai accompaniedktte.nbe

byE.oa

the name and address of the sender

HOME-MADE AERIAL
SIR,-Here are details of an Indoor Television

Aerial I have used, and wonder if it would be of
interest to other readers.

As a result of numerous experiments the following
aerial, owing to its structure, is suitable for indoor
attic or loft use, and has been devised and used with
considerable success. It will, no doubt, appeal to
readers as it is easy to construct and erect, and very
inexpensive. It is made of ordinary copper -stranded
wire as purchased in shops for sound broadcast
receivers.

Rods i-wave long are drilled lin. from each
end, and aerial wire is threaded through, or either
knotted or carried down and threaded through, so
as to. be of one piece, soldered at joint. Rods can be
made of any lin., sin. or similar copper or other tube
available. The wire, is cut into two lengths 1 -wave
long ; the rods shorting " the ends.

The centre of the aerial is made of hardwood or
ebonite, or, in fact, any non-conductive material, and
has holes drilled 2in. apart, and the aerial wire
threaded through.

Feed 80 ohm cable to set, to be soldered to aerial
wire at direct centre of wire. This aerial is directional,
any deviation above 10 degrees will cause loss of signal.

The aerial in my case gives equal gajn to an
X -aerial erected at same height outside the house,
50 miles from Wenvoe. Wenvoe measurements :
each wire " arm " 3ft. 6in. ; rods, 1ft. 9in. long.-
R. M. SATTERTHWAITE (Warminster).

INTERFERENCE
am always interested in the " Problems

S Solved " pages, and recently experienced a fault
which might interest others. Shortly after the pro-
gramme had started a series of fine spots appeared
on the screen in four rows. I immediately thought
someone had started up a small electric motor
nearby, but there was no accompanying interference
on sound. The dots came and went at odd intervals
for about half an hour, when we switched off-the
programme items we were interested in having ended.
Shortly 'after settling down to read, my wife said,
" You haven't switched off." I was surprised, as I
was certain I had, but I went to the set and it was off.
She said she could hear the background of slight
mains hum and the line whistle. I looked at the
back of the set and it was definitely off, and just as
I was about to mention this one of the lamps in a
three -lamp centre -room fitting went out. Presum-
ably the filament was breaking down and gave not
only the radiated electrical interference, but also an
acoustic interference which was audible to my wife.-
G. MUNRO (Hendon).

HIRE-PURCHASE DISADVANTAGE
SIR,-Your correspondent F. Griggs, of Ceylon

seems to have missed the point in connection
with young men of today being put off constructing
their own television receivers because of the ease with
which one can buy a set through the various hire-
purchase systems.

He states that provided one has the urge and
interest in the subject, one is not likely to be put off
by such a small thing. But surely it is only because
it has always been so difficult to find suchk a large
amount of money to payout at once for a set that
young men have been forced to think of 'making
their own.-R. K. SANDERS (Abbey Wood).

UNGUARDED MEDIUM
SIR,-In the February issue, your contributor

" Iconus " suggests that each play presented on
television be given a category letter " U,"- " A,"
" H," or " X ", just as films must have when shoWn
in cinemas. In this way, he says, viewers will be
given an idea of the kind of play they are about to
see and if of a nervous disposition they can switch
off. That is exactly where I believe the BBC are
misusing the medium of television. If a film warrants
an A " or " X " certificate it is judged as being
unsuitable for children, and it is an offence for children
under 16 to be admitted to a cinema shoWing an
" X " film. Had the now -fabulous " 1984 " TV play
been filmed it would undoubtedly have been given
an "A" if not an " X " certificate, and children on
their own would be barred from seeing it. Yet the
BBC televised this play although it was quite likely
that children on their own could have seen it.-
F. G. ARNOLD "(Beckenham). 

HOME -CONSTRUCTED TV SETS
SIR,-I observe from your February editorial that

the component manufacturers are beginning to
evince a lively interest in the constructor market. It
is to be hoped that this may lead to home -construction
becoming worth while, which at the present time it
definitely is not.

A television receiver is a complex thing of which
none of its very numerous parts can be allowed much
tolerance in standard, and its construction by the
amateur is not a matter to be lightly, undertaken.
Nevertheless, in undertaking it, the home -constructor
should reasonably be able to save himself at least
one-third if not more of the price obtaining for a
comparable factory -built job. But does he? Not,
likely ! I doubt if there exists one sponsored receiver
which, -when the present cost of its ingredients is
finally totted up, does not cost appreciably more.
This is, of course, after paying out over £40 on valves
and a tube, the life of which is regarded with such
apparent dubiety by the makers that they can only
offer six months' guarantee thereon.

In some ways this state of affairs is -reminiscent of
the early 1920s, when up to five shillings was
demanded for a simple grid condenser, and impe7
cunious home -constructors had to manufacture their
own components in order to be able to pay for their
valves through the well-known nasal channel.-
F. D. SIMPKINS (Rugby).

I QUERIES COUPON
This coupon is available until Mar. 21st, 1955, and
must accompany all Queries.

PRACTICAL TELEVISION, MAR., 1955.

Published on the 22nd of each month by GEORGE NEWNES. LIMITED. Tower House. Southampton Street. Strand. London, W.C.2.
and printed in England by W. SPEAIGHT & SONS, Exmoor Street. London. W.I0. Sole Agents for Australia and New Zealand :
GORDON & GOTCH (A/sia), LTD. South Africa : CENTRAL NEWS AGENCY. LTD. Subscription rate including postage, for
one year : Inland and Abroad 13s. 6d. (Canada 13s.) Registered at the *Genersir Post °Mee for the Canadian Magazine Pont.
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30!
FOR FREEDOM FROM TV SWAMPING
INTERFERENCE FROM NEARBY

TRANSMITTERS

II the interfering station operates at 30 Mc/s. or
lower, use model E.5028. If it operates at 70 Mc/s.
or higher, use model 8.5031. Relieves interference
from the following classes of stations :-Broadcast,
rress, Radar, Beacon, Amateur, Aircraft, Taxis,
Ambulance, Fire, Shipping, Military, Police, etc.

AS SUPPLIED TO THE. G.P.O.
SEND S.A.E. FOR FREE LEAFLET

Labgear (Cambridge) Ltd.
WILLOW PLACE, CAMBRIDGE. Tel: 2494-2 lines

1.411...41116.4111.4111

SIMPLEX
12" MAGNETIC T.V.
STAGE L£3 STAGE V. £61191- STAGE 1 I . £4. 18STAGE II, 50'- (Less C.R. Tube) STAGE IV. £2.71 -

COMPLETE 6" ELECTROSTATIC MODEL
Stage I, £3 Singe III, £4 13 - tiutpuotesSstasvelkEerrI3/8

Stage II, £3 Stage IV. £2114- Pre Amp Comp., 7/6
UNITS.-Type 24. 101- : 25, 12'6 . Less Valves.

Brand New in Maker's Cartons. Add 8- for Valves.
Potentiometers.-Without Switch. 2,6 : With Switch, 41-.
METAL II R.M.3. 5/9 ; 53/40, 6(9 ;
K3/45, 7/-.
COAX CAB die., 800, any length, at 8d. per yd.
CONDENSEILS.-Elect. 450 volt wk'g, 8 mid., 2/-: 8+ 8,
3/9: 16 + 16. 4/6: 8 + 16. 4/- : 32 + 82. 61, 500 volt wk'g, 20
mfd., 3/9: 32 mid., Dubilier.
Mixed Resistors and Condensers. -15/6 per 100.
Metal Alloy Chassis.-All Sizes Stocked.
View Master Components in Stock. Also Bernard Booklets.

VALVES
EF50 41- 6J3 5/- EA53 2/- SP61 2/6
SP41 2/6 I EB34 2/- 252 . 2/6 6SNI 9!-
6V6 8/6 5Z4 8/6 5U4 91- 5Z3 8/6
VU39 8/6 VU111 31- VU133 37- VU12) 3!-
6Q7 8/6 6K7 6/- 658 111- 6H6 216
6SI87 4/- 6SJ7 5/- 6B4 3/6 6SH7 4/8
12J5 6/- 12813 5/- CV63 5/6 EF54 5/-
EF35 4/- EC53 5/- ECM 4/8 EBC33 7/6
EF39 716 EF8 9/- EL32 7/- EF37 8f6
EL50 9/- 6AM3 7/6 6J6 71- 6SL7 71-
Fen223 3/- Pen45 4/6 ECC31 71- 6N7 7/6
955 954 3/- ITI 71- IRS 7i -
1S5 7/6 3S4 8/6 3V4 8/6. 3Q4 816
5534 8/- KT66 12/6 PT13 7/- ARP12 5/6
AR8 5/6 APT4 4/6 306 6/- 2102 9/6

VINER'S (Middlesbrough)
Radio Government Surplus Electrical

26, EAST STREET, MIDDLESBROUGH
Telephone : MID 3418

'4

TALLON
CABINETS

for television, radio and grams, polished,
ready for assembly in packed flat kits or

factory assembled.

TELE-KING cabinets with space for radio or tape
recorder with or without doors, for 12", IS", 16" or 17".

VIEW MASTER cabinets, console, or table,
12 and I7in.

P.W. 3 -SPEED AUTO -GRAM CABINET.
LYNX CABINET.

ARGUS CABINET.
RADIOGRAM, RADIO AND SPECIAL
CABINETS TO CUSTOMERS' DESIGNS.
SUPER CABINETS FOR SOU NDMASTER.
MINI -FOUR AND CRYSTAL DIODE cases
at 14/6 each, including postage.

Consult your local dealer or write to:
(DEPT. P.T.I.)

JAMES TALLON & SONS LTD.
MANOR WORKS, MANOR ROAD
RUGBY Te'ephone RUGBY 2070

VIEW MASTER
IMPROVED SOUND NOISE LIMITER
In response to many requests we have introduced
a modification to the View Master which will give
a much better degree of Sound Noise suppression
than the original circuit.

This we call

THE NOISE MASTER
All items needed to incorporate it in your View
Master, together with detailed instructions, are
available in kit form.

PRICE 26!- post free.

Sent by return of post.
See Editorial Review on page 335 of the

December issue.

SIMPLEX and
VIEW MASTER

We can supply all items needed for all versions.
Our fully detailed lists are available free on request.

Full Hire Purchase Facilities

WATTS RADIO 8, Apple Market, Kingston
on Thames, SURREY.

Telephone : KINgston 4099
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COMBINED
BOOSTER

AND ISOLATING TRANSFORMERS

Cheap and easy to fit to any Receiver,
they enable Tubes with low emission
or with Cathode -Heater short to be
used again. Supplied in any voltage
from 2v. -13.3v.
OPTIONAL BOOST (III% and 25%).

Price 18/9 (Retail) ; Post Free.

H. W. FORREST
349 HASLUCKS GREEN ROAD

SHIRLEY, BIRMINGHAM. SHI. 2483

THE

INSTRUMENT
MODEL

Specially designed for soldering
operations in the corrip'act
assemblies used in. present day
radio, television and .-,eleetronic.
industries. Weight 3.1 oz.
excluding flexible.
Length 9ins. 25 Watts.

200/220 volts,
List No. 624.
220/240 volts.
List No. 625.

1918d.

nteresting
features

I. Bit "
diameter, sim-

ple to replace.
2. Steel cased

element, also re-
placeable.

3. Detachable hook
for suspending iron
when not in use.

4. Moulded two part
handle, remains cool

in use.
S. Six ft. Henley 3 -core
Flexible..

W. T. HENLEY'S
TELEGRAPH WORKS Co. Ltd.

51.53, Hatton Garden,
London, E.C.1.

/Always specify HAN N EY of BATH offers :-/60,ft
ERSIN MULTICORE to be precise

VIEWMAS'TER.-Constructor's Envelope. 7'6. Stage 1. 62/3 :
two. 43:3 three, 2511,8 four. 9,10 : five. £1014;-: six. 27113

' seven. 641. Complete pre -amp kit less valve). 32:2.
WB100 (sound and vision chassis), 18 6 : W13101, 6f- ; WB102. 18/6 ;

Wherever precision soldering is essential, manulac- WB103, 42/- WB103A. 52(6 W13104. 15;6: W13105. 4712: WB106,

turers, engineers and handymen rely on MULTICORE.
Re. zip.iiNao. ancloonstsi.thze ocrdaralentmtge):

There's a MULTICORE SOLDER just made for the job WB300 pre -amp chassis. 17 6 Westinghouse Rectifiers, 14A86,
20,4 : 14D36. 11/7 : WX3 and WX6. 3.9 each : 36EHT100. 29/5 ;

you have in hand. Here are some of them. 36 EHT50. 2611 : 3SEHT45. 23.8 : K3/100, 14.8: K3;50. 8,9 : 10/45,
8/2. T.C.C. Condensers, 2710 - (any condenser supplied separately).
Morganite pots. 51- each Morganite resistors. 35:3. Colvern
pots, 22!6 : or CLR001. 34 each and CLR4081'22, 6/4. Belling -Lee
L707. 8/9. Fuses 6d. each. Wearite Coilsets (with L9), L'don and
Belfast. 22 - : Wenvoe and Pontop Pike. 28- H. Moss. K.o.S..
B'ham and Brighton, 30/-. Pre -amp coils. 4,'- pr. ,any channel).

SIZE 1 CARTON.
4 specifications for ow .t
radio enthusiasts.

51 -
HANDYMAN'S

CARTON
Sufficient for
200 average
joints. 6d

TAPE SOLDER
MELTS WITH
A MATCH!

Real tinllead sol-
der containing
cores of Erin
Flux. Needs no
soldering iron
or extra flux.

1 I -
PER CARD

BIB WIRE
STRIPPER AND CUTTER

For stripping insulation

The 3 in tool.

without
nicking wire,

cutting without leaving

rough edges and splitting 3f6
extruded flex.

MANUFACTURERS ARE INVITED TO

WRITE FOR DETAILS OF BULK PACKS AT BULK PRICES

MULTICORE SOLDERS LTD.
MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS (ROXMOOR 3636)

TELEKING.-Constructor's Envelope, 6/-: Coilsets, 44:6: Chassis
kit, 50/- : T.C.C. kit. 87/4(3 : RM4 rectifier. 21,- : Allen Compo-
nents, L0308. 40.- : F0305. 21,- : DC300C. 39,6: FC302. 31.'- ; GL16
and GL18. 7'6 each : BT314. 15,'- : SC312, 2L- AT310, 30/- ;
OP117. ; Dubilier Resistor/pot, kit, 81/6.
P.T. SUPER VISOR.-T.C.C. Condenser kit. 28i6,4 Erie resistor
kit. 544 : 4 w/w pots. 26/- : 7 Erie carbon pots, 35,- : Allen ccil-
sets. 44/6. Allen DC/3000. 39'6: GL.16 and GL.18. 716 each ;
SC.:312, 21/- ; FC.302. 31- : OP:117 output trans.. 9.- Denco
WA/FMAL 21'- : WA'LOTI. 42i- :

Denco chassis kit, 5116.'; West-
inghouse WX.6. 3.10 WG9A. 7,6 : LW.7, 2618 : English Electric
Polystyrene mask, 45:8 ; perspex filter. 32.8 : anti -corona ring.
6/8 Tube sheath, 6.2 : T.901 tube, inc. carriage and insurance,:2.y21415/-.10 ; Elac ITS ion trap.
OSRAM 912 Erie resistor -pot. kit with ceramic tube resistors.

highly recommended. 29/6 : Lab. resistor kit, 32 4 : T.C.C.
condensers, 55/-. PARTRIDGE Components, with loose lead
terminations, Mains trans.. 44(- ; Smoothing Choke. 29,6 Output
trans., 76/9. Price includes Partridge carriage:packing charge.
Printed panel. 14/6. W.B. chassis. 28:6. Send for complete list.
MULLARD 5 VALVE 10 WATT AmpLIFFER. T.C.C. Con-
densers, 45/- : Erie resistor -pot. kit. 37.6 Elstone Mains trans.,
361- ; Elstone Output trans., 45/- 'both types) Denco chassis,
14/6. Small parts as per our list. Matched pairs of valves are
available for both the above designs.

Send 6d. in stamps for our com)Dte list.

L. F. HANNEY, 77 Lower Bristol Road, Eath.

Tel: 3811
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(N.B. Post and pack-
ing charges stated
apply to British Isles

only.)

BOTH GENERATORS GUARANTEED FOR 12 MONTHS

COMPLETELY BUILT SIGNAL GENERATOR
Coverage 120 Kos -320 Ko.s. 900 Icy s-900 Kr s. 906 Kr s-2.75 ;Vices.
2.75 McM-11.5 Mc's, 8.5 Mc s-25 Mc's, 17 Mc s-50 s. 25.5 Me s-75
Mc s. Metal case 10 a 61 x 4: in. Size of scale 63 x 31in.. 2 valves
and rectifier. A.C. mains 230-250 v. Internal modulation of 400
c.o.s. to a depth of 30 per cent..modulated or unmodulated, R.F.
output continuously  variable 100 Milli volts. C.W. and mod.
switch, variable A.F. output and moving, coil output meter.
Black crackle finished case and white panel. AccuracY plus Or
minus 27,.. 24 19 6. or 34 - deposit and 3 monthly payments 25:-.
P. & P. 4 - extra.

USED MULLARD TUBES GUARANTEED 3 MONTHS
with heater cathode short.

11.W. 31 74 12in. bent gun ... 23.17.6. P. & 1 7 6 extra
M.W. :11 16 12in. bent gun ... 23.17.6. P. & P. 7'6 extra
M.W. 22 16 gin. bent gun ... £11 6 P &P. 1B extra
Any of the above complete with 1,ine E.H.T. trans. 9 KV.
Ferrocart core. Line and width control seas coils and frame
O P trans. 35/- extra.

Used Mazda C.R.M. 193 hOlie heater short aluminised
Complete with rubber mask. Elm' P.M. limns 1111i c, i sm OOHS
IOW line. low frame and frame 0 P trans., 25.10.0. P. & 1'. 7 6.

.cil Mazda 9in. C.R. Tube, heater cathode short. C.R.M
02 & WA. Guaranteed 3 tnonths. 3716. P. & P. 7:6..

T.V. cabinet in polished walnut, complete with chassis. 201 -Post paid.
SEI 91 it. 9'Uitit with ion burn. 1716. Post paid.
Sill) Milliard 12in. with ion burn. mi.-. P. & P. 76.

Line and 15.11.T. Transformer. 9KVA using Ferrocart core com-
plete with built-in line and width control. Motinted on Ali -
chassis. Overall size 441n. 1 tin., EY51 Rec. winding. 27/6. P. &
P. 2 6:
Scan Coils. low line, low frame. complete with frame 0.P trans. to
match above line and E.H.T., 27/6. P. & P. 2'6.
Heater Transformer, Pri. 230-250 v 6v. 1 El nip 6.'- 2 v 21 amp.,
5:-. P. & P. eachPark!'-.
TN. Convertor for the new commercial stations -complete with
2 valves. Frequency : can be set to any channel within the 186-
196 1Xle!s hand. : will work into any existing T.V. receiver
designed to work between 42-68 Mc s. Sensitivity 10 Mull" with any
normal T.V. set. Input : arranged for 300 ohm feeder. 80 ohm
feeder can be used with slight reduction in R.F. gain. Circuit
EF80 as loCal oscillator. ECC81 as R.F. amplifier and mixer. The
gain of the first stage, grounded grid R.F. amplifier 10 db. Re-
quired power supply of 200 v. D.C. at 25 in A.. 6.3'v. A.C. at 0.6 amp.

'Input filter ensuring complete freedom from unwanted signals. -
2 simple adjustments only. 22.10.0. P. & P. 2;6..
Line arttl14.11.T.Transformer. 9kVr Ferrocart core. EY51 heater
winding, complete with scan coils and frame output transformer
and line and width control. 22.5.0. P. & P. 3:-.
As above but complete with line and frame blocking trans-
formers, 5 henry 250 mA. choke. 100 mid. arid150 mfd. 350 wkg.,
380 mA. A.C. ripple. 22.19.6. P. & P. 3:-.
Standard wave -change Switches, 4 -pole 3 -Way. 1,9 : '5 -pole3 -way, 1'9 ; 3 pole, 3 -way. 1/9 : 9 -pole 3 -way. 3/6 : Miniature
type, long spindle 3 -pole 4 -way, 4 -pole 3 -way and 4 -polo 2 -way,
2'6 each. 2 -pole 11 -way twin wafer. 5 - ; 1 -pole 12 -way single
wafer. 5,-. P. & P. 3d.
TN. Filter in lightly tinted perspex, size 131 a 11 x 3,16in., 4/6.
USED metal rectifier, 250 v. 150 niA., 6,6.

It. and A.T.V. energised 6,iin Speaker with O. r Trans.. field
coil 175 ohms. Requires,minimum 150 mA. to energise maximum
current 250 mA. 916. P. & P. 2,6
It. and A.M.E. 6l in. O/P Trans., 440 ohms field, 10/6plus 26 P. & P.
combined 12111. Mask and Escutelieon in lightly tinted pers-
Pex. New aspect, edged in brown. Fits on front of cabinet. 12;6.
AS above for 15in. tube. 17/6.
Frame Oscillator Blocking Trans.. 4/6.
Line Oscillator Blocking Trans., 416.,
Smoothing Choke. 250 mA., 5 henry, ; 250 inA., 10 henry, 10/6 :
250 mA., 8 henrg, 8,6.

PATTERN GENERATOR
40-70 Mc :s di reel, calibration. chat its frame and line time
frequency and linearity. vision channel alignment. sound channel
and sound rejection circuits and vision channel hand width.
Silver plated coils, black crackle finished case 10 x 61 a ilin. and
white front panel A.C. ina1nS200 250 volts. This instrument will
'align any T. V. receiver, accuracy plus or, minus Cash price
23 196 or 99/- deposit and 3 monthly payments of 81. P. & P.1 -

extra.

I'.M. Focus Unit for any 9 or 12in. tube except Mazda 12in., with
Vernier adjustment, 15'-. P. M. Focus Unit for Mazda 12in., wi th-
out Vernier adjustment. 15,-. Wide Angle P.M. Focus Unit.
Vernier adj., state tube.
Energised Focus ('oil. low resistance mounting bracket. 17 6.
Ion Traps for Milliard or English Electric tubes, 5'-. Post paid.
T.V. Coils, moulded former. Iron cored, wound tor rewinding
Purposes only. Ali -can llin. x lin.. 1,- each ; 2 iron -cores Acan. 211n. x lin.. 16 each.
Dubilier .001 10kV. working, 36.
C4 Mon 5 channel T.V. tuner. 12;6. Post paid.

;11...IN8 Tit ANSFOR NIERS
Primary. 200-250 v. P. & P. 2,
300-0-300.100 mA., 6. v. 3 amp.. 5 v. 2 amp,. 22/6.
Droll. thin' 350-0-350 v. 70 mA., 6 v. 2.5 snip., 5 v. 2 amp.. 1.1,6.
Drop I tiro' 250-0-250 v. 80 mA..6 v. 3 amp., 5 v. 2 amp., 148.
280-0-280. drop through. 80 mA.. 6 v. 3 amp.. 5 v. 2 seep., 14'6.
250-0-250 80 mA., 6 v. 4 amp.; 14.-.
Moo 1111.0 270-0-270, 80 mA., 6 v. 3 amp., 4 v. 1.5 amp., 13'6.
Oroit then' 270-0-270 60 nsA., 6 y. amp., 1113.
250 %. 350 mA.. 6.3 v. 4 a.. twice 2 v. 2 a...1981
2.1vdtta.i.r.:79146.. Input 200:250, H.T. 500 v., 250 mA., v, 4 a., twice
250-0-250. 60 mA., 6.3 v.'1.5 a..0-5-6.3 v. 1.5 a.. 10,6.
Auto Trans. Input 200250. H.T. 350 v. 350 mA. Separate L.T
6.3 v. 7 a.. 6.3 v. 11 amp.. 5 v. 3 amp.. 25 P. & P. 31-.
Healer Transfoinier.Pri.230i250v. iv. li, amp.. 6!-; 2v.21 amp., 5'-.Pri. 200 250. Secondary 9 v. 3.5 amp., 6.3 v. 9 amp., 12/6.
Pri. 230 v. Sec. 500-0-500 and 500-0-500 250 mA., both winding,.
4 v. 3 amp., 4 v. 3 amp.. 3916. P. & P. 5'-.
Main, Transformer.' fully impregnated, input 210. 220. 230 and240. Sec. 600-0-600.275 mA., and 200 v. at 30 mA., complete with
separate heater transfortner. Input 210. 220, 230, 240. Sec. 6.3 v2 amp. three pines, 0, 4, 6.3 v. at 3 'amp. and 5 v. 3 amp.. 45 -.I'. & P. 5!-.
Mains Transformer fully impregnaVed. Input 210. 220, 230, 240.
Sec. 350.0=350100 mA, with separate heater transformer. Pri. 210,
2203 230. 240. Sec. 6.3 v. 2 amp.. 6.3 v. 3 amp., 4 v. 6 amp., and 5
2 amp.. 30,-. P. & P.
Maim.; Transformers. chassis, mounting, feet and voltage
panel. Primaries 200'250.
350-0-350 75 rnA.. 6.3 v. 3 a. tap, 4 v. 6.3 v. 1 a., 1316.
500-0-500 125 mA.. 4 v. C.T. 4a., 4 v. C.T. 4 a., 4 v. C.T. 2.5 a.. 27,6.
500-0-500 250 mA.. 4 v. C.T. 5 ft.. 4 v. C.T. 5 a.. 4. v. C.T. 4 a.. 39,6.
Valve Holders, moulded octal 8 mid.. 500v. wkg,,, wire ends 2 6Mazda and loctal. 70. each. 8-mfd.. 350 v. wkg., tag ends 1/6Paaolin, octal Mazda and 50 mid.. 26 v. wkg.xvire ends 1'9]octal 4d. each. Moulded
B7G, B8A and B9A, 70. each.
B7G inoulded with screening

'can. 1/6 each.
32 mfd., 350 wkg. 2,-
16 x 24, 350 wkg. ... 4'-
4 mid., 200 witg. ra
16 -8 mfd., 500 wkg. 4'6
16 .16 mfd., 500 wkg. ... 5.9 8 mfd., 150 wkg. ... 1/616 . 16 mfd., 450 wkg. ... 3,9 60 J.100 mfd., 280 wkg. 71632 32 mfd., 350 wkg. ... 4 - 50 mfd., 12 wkg. 110.32 32 mfd.. 350 wkg., and 32+32 mfd. min. 275 wkg.

Miniature wire ends
.moulded, 100 pf., 500 pf.,

25 mid.. 25 wkg. ... 6'6
25'mtd.. 25 wkg. .... ... 110...

...
16 mfd 500 wkg., wire ends 313 and .001, ea. ... ... 7d.
Where cost and packing charge is i at stated. please add 110 up Is 10:-.
21- up to £1 and 2:6 tip to £2. All enquiries 8..4.E. Lists 5d. each.

100 mid., 450 v. wkg., 280
mA., A.C. ripple ... 3,11150 mid., 350 v. wkg., 280
mA., A.C. ripple 4/61004-200 mfd., 350 wkg. 916

16+16 mid., 350 wkg. ... 3/350 mfd., 180 wkg. .. 11965 mfd.. 220 wkg.
,
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23 HIGH STREET, ACTON, W.3
R. AND T.V. COMPONENTS (ACTON) Telephone : ACOrn 5901

(LATE D. COHEN) (Opposite Granada Cinema)
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