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( Regd. Trade Mark)

SOLDERING EQUIPMENT

THE INSTRUMENTS CREATED
FOR THE DISCRIMINATING
USER.

British & Foreign Pats., Regd.
Designs, etc.

ILLUSTRATED

Protective Shield
(Cat. No. 68)

instrument 1” Bit
(Cat. No. 70) >
The ideal combina-
tion for transistor
and. other  intricate
work.

Apply direct for catalogues :—

ADCOLA PRODUCTS LID.,

GAUDEN RD.,
CLAPHAM HIGH ST,
LONDON, S.W.4.

Teléphones F) e
MACiulay-4272 -and- 3101

TELEVISION

ruscs

WE OFFER
MULLARD — COSSOR — EMITRON

Etc., From Stock

12° TUBES - - - £6

Re 127 tubes, please confirm before placing order.

14" MULLARD TUBES £6

(Or equivalent)

14" MAZDA TUBES £6 10.
17" TUBES - - £710.

Please add 12/6 Carriage and Insurance.
12" tubes guaranteed for 3 months ;
14" & 177, 6 months

MARSHALLS for TELEVISION

131 St. Ann’s Road, Tottenham,
London, N.I5.

Callers welcome. STAmford Hill 3267
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October, 1958 PRACTICAL TELEVISION

t”kmicmﬁ§TERSV0lﬂ

o NEY PRACTIGAL W

NEW — completely up-to-date methods of giving instruction
in a wide range of technical subjects specially designed and
arranged for self-study at home under the skilled guidance of
our teaching staff.

-:-:-:"S

NEW — experimental outfits and lesson manuals are despatched
on enrolment and remain the student’s property. A tutor is
allotted to each student for personal and individual tuition
throughout the course.

{nstructional
Radio and television courses, with which specially prepared 'r::sr“:";ls
components are supplied, teach the basic electronic circuits
(amplifiers, oscillators. detectors, etc.) and lead, by easy stages,
to the complece design and servicing of modern Radio and T/V
equipments.

If you are studying for an examination, wanting a new hobby P
or interest, commencing a career in industry or running N’,»\"!
your own full-time or part-time business, these practical X
courses are ideal and may be yours for moderate cost. Send
off the coupon to-day for a free Brochure giving full decails.
There is no obligation whatsoever,

9 3-stage
T.R.F

circuits
Courses with Equipment i

RADIO - SHORT WAVE RADIO
TELEVISION - MECHANICS
CHEMISTRY - PHOTOGRAPHY
ELECTRICITY - CARPENTRY
ELECTRICAL WIRING - ‘HI-FI’
* DRAUGHTSMANSHIP - ART etc. Slvates

Students 2-stage radio 3-waveband
Test Panei. equipment. superhet circuit.

Television
egquipment.

E.M.l. Factories
at Hayes
Englanyg.

Fill in for FREE BROCHURE
E.M.1. INSTITUTES, Dept. 138X, London, W.4.

L T RN L Age.
(If under 'll)

Address

M I II;TUTES

The ondy Pomce 0

without equipment

{(We shall not worry you with personal visits)
1Cro?

Vudly (otlege »wen Gy o Wordd-mide adusinal ereieia

= e o e )

oy

109

; ; ; ; ith! FCAPS
I am interested in the following subject(s) with PLEASE |
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1o PRACTICAL TELEVISION October, 1938

s, VALVES ‘g
EMISSION - ' ; . LIFE

EXPRESS SERVICE ! !! ANY PARCEL UP TO £10 INSURED AGAINST
PHONE OR WIRE THAT URGENT ORDER FOR . EX .
IMMEDIATE DESPATCH C.O.D. ALL POST ORDERS XL fXEE 009 UL el LGt Y
ARE CLEARED SAME DAY AS RECEIVED. ORDERS OVER £10 INSURED FREE.
0Z4 6/-16B7 10/6 |65GTGT 8/-112K7GT 7/6{83V 12/6 DL92  7/6{EF86  17/6(KTZ41 8/-1SP6l 3/6|W77 56
1A3 3/-16B8G  4/6|6SH7  8/-[12K8GT 14/-{85A2  15/-!DL94  9/-|EF89  10/-|KTZ63 10/6|SU6I  10/6 /' WBIM /-
1AS 6/-|6B8GTM 5/-|6Sj7 8/-[12Q7GT 7/6|90AG 32/6/DL96  10/-|EF9I 7/6|L63 6/- TH30C 25/-IX61  12/6
IC5  12/6]/6BA6  7/6!6SKTGT 8/-/12SA7  8/6]I50B2 15/-|DLSIO 10/6 [EF92  5/6|LNI52 14/-)TP22  15/-|X63 10/=
1D6  10/6{6BE6  7/6|6SL7GT 8/-1125C7  8/6(220P  10/6 DM70  B/6]EL32  5/6ILP2 9/6|Ul6  12/-[X65  12/6
IHSGT 11/-|6BJ6 7/6{6SNTGT 7/6(12SG7  8/6{807 7/6|EI80F  20/-|EL3S  19/6|LZ319  9/-|UI8/20 10/ mR6  12/6
1L4 4/616BR7  11/6]6557 8/-[12SH7  8/6956 3/-1EA50  2/-|EL41  11/- MH4 7/-|U22 8/- ®EX1.5) 6/6
ILDS 5/-/6BW6  9/6/6U4GT 14/- 112517 8/611203 7/-lEAT0  9/6lEL42  11j6|MHL4  7/6|U26 14/- XD(2.0) 10/6
ILNS  §/-|6BW7  8/-|6USG  7/6|125K7  8/6(4033L 12/6|EABCBO 9/-|EL81  15/-|MHLD6 12/6|U3] 10/-| XE2 €5
INSGT 11/-16BX6  8/-|6U7G  8/6{125Q7 8/6|5763  12/6 [EAC9I 7T/6{ELB4  10/6 ML4 . 12/6]U43  10/6|XE3 £5
IR5 8/-|6C4 7/-16V6G  T/-112SR7  8/6|7193 ° 5/-|EAF42 10/6EL9I 5/-1ML6 6/61U45  10/6| XFGI 18-
IS5 8/-|6C5 6/6|6V6GTG 8/-|12Y4 1067475 7/6|EB34  2/6/EM34  10/-|MU14 10/-iUS0 8/-|XFRI 821/
1T4 6/6(6C6 6/6|6X4 7/-|14R7  10/69002 5/6|EB41  8/6|EM8O0 10/6|OCAI0 12/6 US52 8/6(XFR2 T21/-
1Us 10/-/6C8  12/6{6X5GT  6/6|14S7  17/-|9003 5/6|EB9I  6/6/EM8I 10/6|OA70  5/-|U76 7/6|XFR3 *21/-
2A7  10/616C9  12/6|6Z4/84 12/6 19AQS 11/-19006 6/-|EBC33  7/6/EN3I 34/9 OA71  5/-|U78 7/-|XFR5 27/6
2C26  4/-{6C10  12/616Z5  12/6(19DI  10/-| AC6PEN 7/6 EBC41 10/-|EY5! OC72  30/-1U251  I5/-|XFWIO 17/6,
2DI3C  7/6]6CHé 12/6|6/30L2 10/-20DI  16/-| AC/HL/ IEBFBO  10/-|(Smmall) 10/6|P6l 3/6]U404  10/6|XFW40 17/6
2X2 416 6D6 6/6(7A7 12/6|25L6GT 10/-| DDD 15/--EBF89  9/6 EY5I P2I5  10/6|UABCB0  |XFWS50 17/6
3A4 7/-|6E5 12/6|7B7 8/6{25Y5  10/6|AC/P4  8/-'EC52  5/6|(Large) 12/6]PABCSO I5/- 10/6/XFY12 « 6/6
3A5  12/6|6F6G 7/-{7C5 8/-|25Y5G  10/-|AC/VP) 15/-(EC54  6/-|EY86  14/6 PCC84 9[- UAF42 10/6 XFYI4 17/6
387 12/6|6F6GTM 8/-17C6 8/-125Z5 10/6|AL60  10/-1ECTO  12/6{EZ35S  6/6,PCC85 12/6/UB4l 12/7 XFYI5 24/6
3D6 5/-16F8 12/6{7H7 8/-125Z4G  10/-|AP4 7/6|ECC31 15/-|EZ40  8/-|PCF80  9/-|UBC4I 8/6|XFY34 17/6
3Q4 7/6(6FI12 7/67Q7 9/-|25Z6G 10/-|ATP4  5/-lECC32 10/6/EZ41  10/-1PCF82 12/6UBF80 9/6|XFY35 17/6
3QSGT 9/6|6FI3  12/6]757 106127 7/6|AZ31  10/-|[ECC33 8/6/EZ80  9/61PCL8B2 12/6|UIBF8Y 10/6 XFY4l 17/6
354 - 7/6]6F17 * 12/6{7V7 8/6/28D7  7/-|BL63  7/6|/ECC35 8/6{EZ8I 9/-{PCL83 11/6|/UCCBS 10/6/XFY43 17/6
3v4 9/-|6F32  10/6{7Y4 8/-130 7/6/CK506 6/6|ECCB1° 8/-|FW4/800  |PEN4ODD |UCH42 11/-|XFY5I 17/6
5U4G  8/6|6F33 7/6.8D2 3/6/30CI 9/-1CK523  6/6|ECC82 7/6 10/- 25/-|UCHS1 11/6/XFY53 17/6
5V4G  11/6|6G6 6/618D3 7/6|30F5 8/-|CV63 10/6|ECCB3 9/-/GZ30 10/6|PEN45 19/6/UCL82 15/6|XFY54 417/6
5X4G  12/6|6H6GTG 3/-{9D2 4/-|30FL1  10/-(Cv85 12/6|ECC84 10/-|GZ32 12/6 PEN46 7/6 UF4l  9/- XH(1.5) 6/6
5Y3G_ 8/-(6H6GTM 3/6|10C1 |5/- 30LH 9/-|CV271 10/6|ECCBS 9/6/GZ34 14/-|PL81  16/-/UFB0  10/6|XH2.0 10/6
5Y3GT 8/6{6)5G  .5/-[IOFI  19/6(30P12 12/6|Cv428 30/-|[ECC91 5/6|H30 5/-|PL82  10/-{UF85  10/6|XLI.5 10/6
5Y4  12/6|6)5GTG 5/¢{10F9  11/6[30P16 10/-|DI 3/-|ECF80 13/6/H63  12/6|PL83  11/6/UF89  10/6|XL2.0 10/6
573  12/6(6/5GTM &/-|10F18 12/6(30PLI 12/6|D42  10/6 |ECF82 13/6,HABC80 = \PM2B 12/6 /UL4l  10/6|XLOI.510/6
574G 10/6|6J6 - 5/6/10LD3  8/6(31 7/6: D63 5/-|[ECH35 9/6 13/6|PMI2  6/6{UL46  15/-|XLO2.0°10/6
5Z4GT 12/6|6J7G 6/-110LDI1 16/9|33A/158M  |D77 6/6({ECH42  9/6|HK90 10/-|PMI2M 6/6{UL84  11/6(XPI1.5_ 12/6
6A8 10/-{6]7GT  10/6{10PI3 17/6 - 30/-|DAC32 I1/-|ECH8! 9/-{HL23 10/6 |PY80  8/-|UY4l  8/6|XP2.0 *12/6
6AB7  8/-'6K6GT 8/-|I1E3  15/-[35/51 12/6|DAF9I  8/-]ECL8O 14/-|HL4l 126 PYS8I 9/-1UY85 10/6 | XR4 _48/-
6AB8  14/-16K7G  5/-|12A6  6/6|35A5  11/-|DAF96 10/-|ECL82 12/6;HLI33DD |[PY82  9/-|VI507  5/-/XSG|.515/6
6ACT  6/6|6KIGT  6/-|12AH7  8/-|35L6GT 9/6|DF33  t1/-|EF36 6/- 12/6 (PY83  9/6{VLS492A £3|XSG2.0'15/6
6AGS  6/6|6K8G  8/-|12AHS8 10/6(35W4  8/6|DF9|  6/6 [EF37A  8/-'HVR2 20/-|QP21  7/-|VMP4G 15/- XV52.0, 15/6
6AJ8 9/-16K8GTG i2AT6 10/6/35Z3 10/6/DF96  10/-|EF39 6/-|HVR2A 6/-|QP25  15/-|VP2(7) 12/6|XW1.5 I5/6
6AKS  8/- 1W/-]12AT7  8/-{35Z4  7/6]|DH63 10/-|EF40  15/-1KF35  8/6|/QS150/15 |VP4(7) I5/-|XW2.0 15/6
6AK8  9/-|6L6G  9/6|12AU7  7/6{35Z5GT 9/- DH76  7/6|EF4l 9/6|KL35  8/6 10/6|VPI3C  7/-|ye3 - 7/6
6ALS  6/616L18  13/-|12AX7  9/-|4IMTL 8/-|DH77  8/6 /EF42  12/6(KT2 5/-|QVO4/7 15/- | VP4l &/6|vyg5  1o/6
6AMS  §/-|6N7 8/-{12BA6  9/-(50C5 12/6/DK9I  8/-|EF50(A) 7/-IKT33C 10/-|R2 10/-(VRI05/30 '|Z¢3  1o/6
6AM6  7/6/6Q7G  10/-'12BE6 10/-/50L6GT 9/6|DK92 106 |EFS0(E) 5/-|KT44 15/-|RI12  12/6 9765 -20)
6AQS  8/6/6Q7GT ti/-{12E1  30/-|72 4/6|DK96  10/-|EF54 5/. KT63  7/-|sD6  12/T|VRI50/30 /- [277 B
6AT6  8/6 6R7G  10/-|12H6M  3/-,77 - 8/-|DL2 15/-\EF73  10/6|KTW6I 8/-,SF4(7) 15/-[VT6IA 57| R
6AU6  10/6|6SATGT 8/6|12/5GT 4/6'78 8/6|DL33  9/6|EF80 8/- [KTW62 8/ SP4l 3/6!vTs0r  §5)- 2719 8-
6B4G  6/6,6SCT  10/6!12]7GT 10/6:80 9/-1DL66  15/-'EF85  .7/6 KTWeé3 8/- SP42  12/6Iw76  7/6'7729 17/6
NEW METAL RECTIFIERS, FULLY GUARANTEED
DRMIB 15/4 | RM-2 76 | W6 306 | 14A97 25/- | 14B26I 11/6 | 16RD 2-2-8-1 12/~
DRM28 1672 | RM.3 96 | WX3 3/6 | 14A100 27/- | 14RA 1282  19/- | I6RE 2-1-8-1 8/6
DRM38 233 | RM-4 20/- | WX4 36 | 14A124 28/- \ 14RA 1-2-8-3  23/6 | IBRA I-1-8-I 46
RM-O 711 | RMS 24/-  WXé 36 | 14A163 - 38/- | 14RA2-I-16-1 20/~ | IBRA [-I-l6-1  6/6
RM-i 7. ) W4 3/6 | 14A86 18/-  14BI30 35/- , I6RC I-I-16-1  8/6 | IBRA1-2:8-1  II/-
| I8RD 2-2-8-1 15/
Hivac minioture valve list or Metal rectifier technical leaflet free on receipt of S.A.E.
'
TERMS OF BUSINESS :-——CASH WITH ORDER OR ahLKg,{‘s':VEﬁ,_TE‘,’,VE'R?g[’,‘EguAA":‘R,f}’EBE’ECI,JS?.
C.0.D. ONLY. POST/PACKING CHARGES 6d.
EERRITENEEORD GRADE GOODS ONLY, NO SECONDS OR
g ERS VALUE £3 OR MORE POST
FREE. C.O.D. 2/6 EXTRA. WE ARE OPEN FOR PER- REJECTS. LATEST CATALOGUE OF OVER 1,000
CONAL SHOPPERS MOM.FRI. 830.5.30. SATS DIFFERENT VALVES, INCLUDING MANY SCARCE
i pUSjERUl Lt b TYPES, WITH FULL TERMS OF BUSINESS, PRICE
SeR) Ldnb 3d., PLUS 2d. POST.

+

=
\.

PLEASE ENQUIRE FOR ANY VALVE NOT LISTED. 3d. STAMP, PLEASE.

BENTLEY ACOUSTIC CORPORATION LTD-‘

THE VALVE SPECIALISTS

38 CHALCOT ROAD, LONDON, N.W:l ;
Nearest Underground Station, Chalk Farm. : ) PRImrose 9Q90,

P
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TELEVIS-ON bl

REpE R i

i MULLARD AND

g TUBE MAZDA

5 GUARANTEED SIX MONTHS

, .7 days delivery time as {from receiving order.
"12in. ©8 00
14in. £19 0 0
17in. £12 0 0
2lin.

£14 9 0

Plus 12/6 P.P. & ins.

AS A RESULT OF PURCHASE TAX REGULA-

TIONS WE CAM CNLY FEBUILD YOUR CWN

TUBE. THESE SHOULD BE SENT Via BRITISH
ROAD SERVICES (PARCELS) LTD.

We have a number of good reclaimed Tubes
at £€5.0.0 incl. 12in. All sizes. Guaranteed
3 months. P.P. & ins. [2/6.

Brayhead Converters £6.10.0 inc.

Call, write or phone.

ST. MARY’S ELECTRONICS

W.2.

18, PRAED STREET, LONDON,
; (Ambassador 9795)

SUPER-VISION LIMITED

EVERY ITEM BRAND NLV /%D GUARANTEED AT
LOW PRICES

Enamelled Cogper Wire
12 to 45 SWG from [1/6 lb.  Also availabic in cmatler quantities.

Valve Holders

int. Octal, 4d. each. B7G, 4d. each.
CER. BIA with screen, 1/9 each.

E9A, 6d. each.

Condensers
2 to 100 pF., 5d. each. 220-5,000 pF., 7d. each. .0l to .1,
8d. each.
Coil Formers and Screens
3 x § x 1} .3 dia. with iron dust core, 2/- each.
3 x § %2} .3dia with two iron dust cores, 3/- each,
Resistances
Carbon.
10 to 5 M. | W., 3d. each. ! W., 4d. each. 1 W, éd. each.
2 W, I/- each.
Wire Wound.
22005 M. ] W., I/3each. 5, 10and 20 chms. I0W,,

1/6 each.
5, 10, 50 and 1C0 ohms, 20 W., 3'- each, .

Variable T/V type pots
3 K. 5K., 25 K. and | M., 2/6 cach.

Egen Slider typa
3K., 5K.and 25 K., |/9 each.

Yolume Controls
5M., 2/? each. .5 M. with DPS Switch, 4/3 cach.

Electroiytics
60/100 mfd.., 5/6 cach. 32-1 3216 mfd. 350 v.. 3/6 each.
40440 mfd., 459 v., 3/6 each. Clips 3d. each. 50 mfd. 12 v.
8d. each.

Autqi Transformers
*50 W. to 1,000 W. frem £1.10.0 to £9.0.0.

Send for list, price 3d.

SUPER-VIiSION LIMITED

136 BIGH ST. TFDDINGTON, MIDDX. KiMg:ton 4393,

COMPLETELY RUILT
8 WATT AMPLIFIER.

A.C. Mains 1107250 v. Size 10}
in. x 6!in. x 2}in. Incorporat-
ing 6 valves, H.F. pen., 2
triodes, 2 output pens., and
rectifier. For use with all
makes and types of pick-up
and mike. Negative feed-
back. Two inputs. mike and
; eram. and controls for same.
| Separate controls for Bass
¥ ¢ and Treble lift. For use with
! Std. or L.P. records, musical
instruments such as Guitare,
ete, - Corguleua with 8in.
speaker and readv
for use. £4-9'6
= Plus P. & P.5"-.

SIGNAL GENERATORS

£6.19.6 or 25'- deposit and &
monthly payments of 21/6.
P. P. 5/- extra. Coverage
100 K¢/5-100 Mc/s on funda-
mentals and 100 Mce/s to 200
Mc/s on harmenics, Metal
case 10in. x 61in. x 5iin., grey
hammer finish. Incorporating
three miniature valves and
Metal Rectifier. A Mains
200/250. Internal Modulation
of 400 c.p.5. to a depth of 30% ;
modulated or unmodulated
R.F., output continuously
variable. 1 <milki-volts,
C.W. and mod. switch, variable A.F. output. Incorporating
magic-eve as output indicator. Accuracy plus or minus 29.

£4.12.6 or 25~ Ceposit and 4
monthly payments of 21 6.
P, & P. 5 - extra. Covcrage
120 Kcrs-8¢ Mors. Metal
case 10in. x 6!in. x 4iin.
Size of scale, 6lin. x 3iin.. 2
valves and rectifer, A.C.
mains 250-250 V. Internal
modulation of 400 ¢.p.s. to a
depth of 30v., modulated
or unmodulated R.F. out-
put continuously variable
109 milli-volts, C.W. and
mod, switch, variable A.F. output and moving coil output metcr.
Greyv hammer finished case and white renel. Accuracy plus or
minus 2°,.

SIGNAL & PATTERN
GENERATOR

25 - deposit plus P. & P. 5.
and 6 monthly payments of
21/6. Cash £6.19.6 plus P. &
P. 5/-. Coverage 7.6 Mc/s-210
Mc/s in five bands.
fundamentals, slow-motion
tuning, audio output., 8
vertical and horizontal bars.
logging scale. In grey hammer finished case with carrying
handle. Accuracy -1, A.C. mains £00-250 v.

AC/DC POCKET MULTI-METER KIT

Comprising 2in. moving ceil meter
scale calibrated in AC/DC volts,
olims and milli-amps. Voltage
range AC/DC 0-50. 0-100, 0-250, C-500,
milli-amps 0-10, 0-100. Ohms range
0-10,000. Front panel, rangc switch,
wire-wound pot (for ohms zero
setting), toggle switch. resistors
and rectifier, Basic movement
2 mA. In grey hammer finished

case.

19/6 Plus Built and
] - - P. &P, 1/6. Lested 76
Point to point wiring diagram 1’-, free with kit. extra.

13 CHANNEL TUNER

LF, 11-13 Mc s. Complete with PCF80 & PCF84.
been removed |9/6 Plus P. & P.
{rom chassis. 26.

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

23, HIGH STREET, ACTON, LONDON, W3
All enquiries S.A.E. GOODS NOT DESPATCHED OUTSIDE U.K.

ail on

These have,
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Wireless Set

Transmitier receiver contains £20-
£30 worth of spare parts. Complete
and in good condition less valves
and meter. Price 30- plus 5 -

$mall Ctock Movement

7-day mechanism beautifully
g made and
3 fully jew-
elled, few
only sale
price 126
plus G
each.

Simplex Transistor Kit

Makes ideal Thed-
room radlo, uses
one transistor
and one crystal
diode. Complete
less case 196, UiSP
5.~ extra, post 11

Makes servicing
safe. Input tap-
ped 200-250 v., output tapped 203-
250 v. Rated at 500 watts, inter-
mitient rating 2,000 watts. Screens
ing malm interterence.

e X 6in.. weight
A)(.‘]hs. 2 6. Carmage 76
tup to

Car Starter Charger Kit

All parts to build 6- and 12-volt
chat‘ger which can be connected to

‘flat " battery and will enable
ths\ car to be started instantly.
Mains transformer .. 228
5-amp. rectifier ... 5 ... 176
Regulator Stud Switch’ ... 3/6
Resistance Wire oo o P40
Resistance Former . .. 2/8
Mains on/off Switch ... 2/6
0-5 amp. Moving Coil Meter ... 12 6
Construction Data 16
Or 11 bought all together pri na

plus 36 post and’ 1)(1( king.

Variable Rheostat

Heavy dulv :l)dol

EBEEE&EE&EmEEEEEEEEEEEEBEEEEBEEEEEEEEEBQE& CELLECLCETLELLLTTLLLLLLCLLESLLLLEL

>

13 ic
g s{stance i
4 ohms.
[5G Can bhe re-
¥ wircd to suit
individual
requirements. Ideal for dimmer

cireuit, ete. Price 8 3, vost 26,

Suppressor Condenser

appliances interfering with your or
your neighbours' radic or tele-
vision. Simple instructions glven
1/6 each, 12/- dozen.

EEEEEEENEE%E

PRACTICAL TELEVISION

Latest AV O Testmeter

Can be yours for
only 10'- deposit
and 19 payments of

0/~ weekly,
Like all
AVO meters
it is a very
fine instru-
ment: it has
a sensitivity

of
ohms per
volt and 19

most usefui
ranges a s
1 ollows—
D.C. volts
0-1,000 (seven ranges), A.C. volts 0-1,000 (five ranges),
D.C. current 0-1 amp. (5 ranges). resistance 0-2 megs.
(2 ranges) (complete with test leads). Immediate
detivery price £9.10.0,
FREE G -—All purchasers will receive Range
Extender scale and data which add: capacity 0-1 mfd.
n Lwo ranges. Inductance 0-100 henrys, etc. etc.

THERMOSTATS

e
2iin. x lin. x 1iin. high. ﬂ.;rwd-m
Useful for the conirol of ,‘!ﬁ L

appliances such as con-
vectors, gluepots, vulcani-
sers. hot plates. ‘'etc.
Adiustable to operate over
temperature range 50-5
deg. F., fitted with heavy silver cuntacts.
types : 1% amp., 3/6: 5 amp.. 8/6; 2 amp.
15 amp. QMB, 15/-
Lype, 29/6.

Introducine .. . THE INDUCTOR 80
80 w 5ft. flugrescent fitling with a 5 year guaranuee
—uses the latest type of impregnated induction
{choke) control gear—absolutely quiet in opera-
tion—all steel batten type construction stove
enamelled white—suitable for direct mounting or
for suspending. Undoubtedly the most modern
fitting available will last a lifetime and will
save its cost in lamps and electricity in about
12 months. Two models available—Type A, fixed
voltage suitable for 200-240 v. price 39.8. Type B.
Variable voltage suftable for 200-250 V., price 45/-,
carriage and insurance up to 150 miles 5'6; up to
250 miles 7'6. Tubes, latest type which give more
light for same electricity, daylikht or natural to
your choice, 14/@ each—no extra carriage if

8'6. Other
QMB. 5/8
. 15amp, encased wall mounting

ordered with fitting.

£10 FOR AN IDEA

Wilh the equipment described below you can see but
cannot he seen in the dark. It has many obvious uses.
driving in the fog. bird and animal watching, rat
catching, watching for intruders, etc., but we believe
it has many novel uses and we invite readers sugges-
tions. in fact for the best novel use suggested we will
2ive a prize of £10. If you have an idea, send it in,
Closing date October 3ist.

Az fitted to Army \ehxcloa for mf'ht driving. ete.
Coniprises : 2 Infra Red Radiators, ad1u<tablc binocu-
lars. power pack for 6 or 12 volts, control units and
inter-connection cables. Original cost probably
around £100. Unused and in perfect order—£1Q, car-
riage and insurance 10,-, or 10, - deposit and 21 weekly
pavinents of 10/-.

SUPER SENSITIVE (2,000 O.P.V.)
MULTIMETER KIT
17 ranges including D.C. volts to 1.000 v, A.C.
volts to 1,000 v., D.C. milliamps to 500. ohms to
2 meg.. capacity and inductance. All the essential
rarts, including metal case, selected resistors,
wire for shunts, selected switches, calibrated
scale and instructions, 32/6. plus 26 post and ins.

October, 1938

A 5 2 S S 5 5 5 5 5 1 O 65 O 2 5 5 R PSS S S N B o (RS S
19-30/-

Process Timer for 15/-

Make a
time delay
switch t»
work off
mains (A.C.

D.C..
(tlh ¢
parts (less
case). Price
15/-,  post
and ins. 2/6.

lnstantus Heater

PanCEss Thate
- =

Convector heater Made [from heavy
rauge sheet steel (galvanised). For
greenhouse, workshop. aviary, etc.
500 watt, 1,000 wate,
£2.10.0. 1.000 watt wn,h wired but,
separate thermostat, £3.17.6. 2K
watt free :t.anding or wall mount-
K watt with built-in
t . £4.19.6. Carriage and
insurance 5.- per heater, ALL ARE
GUARANTEED FOR 5 YEARS.

NM:aking a Solder Gun

A 7-second snl-
der gun of the
costing

cribed in * Practical
Mechanics”. Only two
essential parts are
required-—@a) the
transformer and (b)
the push switch., These we can
supply at 13/6, plus 2/- post. The
rest of the parts you will have in
yvour own " junk® box. Copy of
the article concerned given free
with the kit.

STOP PRESS

Long, Medium and
Short Wave Coil Pack

An exceptionally well made
coil pack which covers the
standard long. medium and
short wave bhands for 465 Kc.
1.F. complete with diagram of
connections, 14/8 plus 1/6 post-
age and insurance—limited
quantity only.

50 More T.V. Service Sheets.
—Readers already possessing
our scrvine sheets numbers 1-100
will be glad to know that 101-
150 are now ready, price 10 -
post free,

fnstall 2-way Switches. Our
outfit comprises : 30 yd-
multicore cable, twe 2-way
switches, two wood blocks.
Full instructions. 9’6 each,
prost and insurance 2/6.

THE TRANSISTOR 8.

A superb little portable réceiver
which is also loud enough and sensi-
tive enousgh to be a car radfo. All
parts, prepared chassis, 8 selected
transistors. 7in. x 4in. elliptical
speakerand handsome carrymg case
—supplied tfor £11.10.0 or 10/s de-
posit and 24 weekly payments ol 10/-
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Band I Converter

Suitahble
Wales. Lon-
don. Mid-
lands.North,
Sceotland,
ete. All the
artsinclud-
ng 2 EFg0
valves, coils
fine tuner, contrast control,
densers, and resistors,
avallable a5 an extm.)

(Metal case
Price only

Data free with parts or available
separately, 1/6.

Please send two more

wits, the one you

cently.
We receive this sort of letter every

day of the week. so if vou have hesi-|¥all information and data free wilh pagts or
kitslavaitable separately. price 3 6.

tated because you thought our
too cheap you need hesitate no longer.

All-Mains Amplifier

Powerful three-valie mains ampli-
tier ideal for dances, parties. etc.
Complete less chassis, cabinet and!
speaker (availahle if required)—
data 1/6 (free with parts). Price
19’6, plus 2/5 post aand insurance.

The Skysearcher

This is a 2-valve plus-metal reneiverl
set useful as an ecucational set for
beginners, also makes a fine second
set for the bedroom. workshop. etc.
All parts, less cahine'. chassis
speaker. 19/6. Post and i
Data free with parts or available
separately, 1/6 3-valhve battery
versfon alse avaitable at the same
price,

A.C./D.C. Multimeter Kit

Benzes @ D.C. volts
5, 0-50, 0-100, 0-500,
0%, A.C. volts
. 0-59. 0-100. 0-500.
" 0-1.000. n.C.
mllllamm 0-5,
0-100

-100, 0-5
Uhms 0-59,090
with internal
batteries. 0-

ternal batteries.
Measures A.C./
D.C. volts. D.C.
current and
All ghe essential parts includ-
ing metal case, 2in. moving coil
meter, selected resistors, wire for
shunts. range splector, switches.
calibrated scale and full instructions,
price 19/6, plus 26 post and insur-
ance.

50 More T.V. Service Sheets

Readers already possessing our
service sheets numbers 1-100 will be
glad to know that 101-130 are now
ready, price 10/-, post free.

ohms.

-

pack.

Build this
an evening

A
| ® All minfature valves, ani metal ractifier.

con-| @ 12-channel turret tuner,

@ Muitivibrator time_bases.

19'6. plus 2,6 post and insurance.|@ Ferrox cube E.H.T. and scan coils.

The building cost (less tube) is only £29.10.0. plus

carriage and insurance.

sent last week is performing magnifi- weekly payments of £l.

twelve months.

10'-

Medresco

Hearing Aid

As supplied by Natfonal Health,
compietely overhauled and in
good working order with six
guarantee.
£2.15.0 plus 2/6 post and ins.
Complete with earphone and
new ear plug but no
these can be supplied as an
extra for 5/- per set.

months’

tnstructions

to convert to pocket
free il eeaunested.

asvaitable

Undoubtedly the most up-to-datz televisor
1|the home constructor.
#|evening and the set when finished wili bz ejual
4|to a factory made equivalent.

I7in. T.V. in

for
You can build it in an

Or £5 down and 28
All parts guaranteel

Now 2 Models
Turret Tuner

Brand new stoci, not sur-
plus. with cofls for Band
I and III complete with
valves. Model I LF. out-
put 33/33 Mc/s. Series
heaters Model 2 LF. out-
Parallel
instrue-
circuit  dia-
gram. 79/6.
3’6 extra,

surance 2/6,

With knobs
post ant

in-

Only

batteries.

how
radio

showing

{m\ :

Short Wave Communications Receiver

R.208.

N

Only £6.19.6. 10/- Deposit

i

This i< a super short-wave receiver covering oJJI
metres (10-60 Mc s).
LF. stages. B.F.O.. etc.

Has R.F. stage, 2
Muirazad instrument drive.

Uses § valves.

two internal power packs, mains and battery vibrator

Complete with own P.M.
for phones and speaker muting.
transit case : 18

70ib. Suitable A.C. mains 100- 2)0 and 6 volt battery,
In perfect condition.
before despatch and guaranteed.
with each. Price £8.19.8, carriage and insurance 15/-. |
Or 10'- deposit plus 15 - carrlage and ins., then 15 !
w:-eklv payments of 10/~ eauh

aker. Provision |
omplete in metal

size approx. 24 x x 12in. ; weight

bractically unused. Tested |
Handbook free |

42-46, Windmill Hill,
Ruislip, Middx,
Phone: RUISLIP 5780
Wednesday.

14 P P B R P 5 S 24 P P P 5 P P T 5 P P 4 P 9 P P P44 P P 4 P PR 3 P P P 95 P 4 59 K P9 PR P B P B PR P B B R

Half day,

66, Grove Road, |
Eastbourne, Sussex.
Half day, Saturday.

Half

This Month’s Snip

Somweave
g - This really
. lovely  loud-

4 speaker fabric
we offer at half
price. namely
7/6 per yd.. 48~
wide, This Is
also very suit-
able for cover-
ing plain
- wooden cases

for portables,

Yaxley Switches

3-pole. 2-way ..
12-pole, 2-way
3-pole, 3-way ..
9-pole, 3-way
2-pole, 4-way
6-pole, 4-way
4-pole, 5-way
2-pole, 6-way
1-pole. 7-way ..
1-pole, 12-way

8-position shorting switch 2/~
Double-pole mains switch rr)r
attaching to Yaxley switches... 1'6

Discount of 10%, allowed where a
dozen of one type ordered. Special
quotes 144 or over.

Ganged Pots for Stereo,

etc,
Made by Morganite.
these are a  first 19,3 )
class control. unfor- E i
tunatelv only linear
pe. are
avallal)le in —

the following =
values : 5K +5K, 50K
+50K. 100K +100K.

i Med. ' Meg

Meg. + 2 Meg. All in orlzmal cartons
price 3/- each, special quotes for
quantities.

STOP PRESS !
8 Walt Stereo  Amplifier.—Com-

plete with valves, ready to work,
£8 plus 7/6 carriage & insurance.

ELECTRONIC PRECISION EQUIPMENT, LTD

Post orders are dealt with from Eastbourne, so for prompt attention please

post your orders to 66, Grove Road, Eastbourne, marked Department 5.
29. Stroud Green Rd.,

Finsbury Park. N.

Phone: ARChway 1049

266,

Croydon.
Phone; CRO 6558
day, Thursday.

London Read,

EEEEEE%EEBEBEEEEEEEEE%BEEEEE%EBEBEEEEEEEEBEEHBEEEBEBEEEEEEBE%%EE%EEE%EBE“BE%EE%BEE%EEEEE%EE

Halfday, Wednesday.
Bg

e
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DRIMAR 678 (e

The Brimar 6T8 is a triple-diode triode in which 4 »
one diode has a separate cathode. The triode
secticn has a high amplification factor making
the valve suitable for use in AM/FM receivers in
the demodulation and first stage audio circuits.
The diodes may be used in series shunt limiter
circuits, for example, in the audio sections of
television and
communica-
tions receivers, p 7
followed again
by the triode,
section for A.F.
amplification.

Ne2ar  Equivalents

200
EABCB80 DH719 ANODE VOLTAGE-Va
6AKS

Typical Triode Operating Characteristics as an R.C. coupled amplifier.

Anode Supply Voltage ... 250 250 volts
Anode Load Resistor ... 025 0.2 megohm
Grid Resistor . .. 1.0 10 megohms
Cathode Bias Resistor oo & 0 kilohms
Peak Output Yoltage .. 43 40 volts

Stage Gain (for 24 B peak to peak output .o 42 42

Distortion (for 24 ¥V pea‘< to peak output) . ... | 5%,

Keep this for further relerence or write to the Publicity Department .
for a data sheet.

Srandard Telephones and Cablcs Limited  FOOTSCRAY S!IDCUP KENT  Footscray 3333

f ' 0 /\‘ 21 RANGES

=

u-
N

~
«

“

ANODE CURRENT—mA

N
NI
N
N\
N
]
I

~

L |

covering
10-1,000 d.c. volts
10-1.000 a.c. volts
100 Microamps to
500 Milliamps d.c.
100 Microamps a.c.
0 to | Megohm
0 to 10,000 ohms

YOUR VERY OWN

TEST SET

Now

W's as simple as this,  You just
send 47 6 derosit to have one
of the newly stylised M.LP.
Multi-Range Series 100 Test
Sets posted to you almost by

return of posi Balarce is St ; HI.II.TI-HﬁHGE
payable over 6 months at 2 TEST SET‘SEHIES |u°

£1.16.0 per month. Cash price
is £12.7.6. Post coupon row
for full deiails MEASURING INSTRUMENTS (PULLIN) LTD.
' Electrin Works, Winchester St., Acton, London, W.3.
Please send illustrated leaflet of the Series 100 Test
Set with details of new easy payments scheme _........
Ditto Sertes 90.......
*Please indicate instrument required

NAME | sciodesidiiadentdndini
ADDRESS

There is also the SERIES 90 MULT{-RANGE
TEST SET, having 19 SELF-CONTAINED ranges
a.c.fd.c. volts up to 1,000 V.. d.c. current up te
500 mA.. afc current up to 2004A., resistance
0-200,000 12,

LCeposit 35/- and six monthly pcyments of 28/10.
{Cash price £9.15.0.)

GD.22
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The Editor will be pleased 1o consider
articles of a praciical nature suitable
Sfor publication m** Practical Television."
Such articles should be written on one
side of the paper only, and should con-
tain the name and address of the sender.
Whilst the Editor does not hold himself
responsible for manuscripts, every effort
will be made 1o return thent if a stamped
and addressed envelope is enclosed. All
correspondence intended for the Editor
should be aduressed to : The Editor.

- Practical Television,” George Newnes,
Ltd., Tower House, Southampton Street.
Strand, W.C.2

Owing to the rapid progress in the
design of radic and television apparatus
and to our efforis to keep our readers
in touch with the latest developments.
we give no warranty that apparatus
described in our columus is not the
subject of letiers parent.

Copyright in all drawings, photo-

graphs and  articles  published  in
= Practical Television™ is specifically
reserved  throughout  the countries

signatorv to the Berne Convention and
the U.S.A. Reproductions or imitations
of any of these are therefore expressly
Jorbidden.

B R R

B N N A A e R Y S

- Amyoe aeopes

b oLty el 84

i
\
H
1
)

B o i |

EVERY

TI:LL\ IEWS

THE RADIO SHOW

S far as television is concerned, there were no surprises,
and beyond minor improvements and reduction in size
and prices, 1959 receivers are as they were. One firm

showed a push-button receiver covering all 13 channels with
instantaneous channel choice. On another receiver, the push
button controls definition. The wide-angled tubes have enabled
designers to make their receivers shallower, without the unsightly
protrusion at the back of the set. Self-contained portables were
also shown by two makers. Although 2tin. and 24in. receivers
were available, the 17in. tube models still remain the most
popular. Most of the TV receivers made use of printed circuits
in some part of the circuit and transistors, of course, were
much in cvidence. One manufacturer showed red and green
lighting on the switch to distinguish hetwcen BBC and ITV.
channels. There was also shown a unit-constructed TV.

Stereophonic sound really stole the show and it is a marked
improvement on the older system, a special Audio Hall being
set aside for demonstration, particularly of stereophonic gramo-
phone records. Of 160 exhibitors, at this 25th Silver Jubilee
Exhibition only 36 manufacture radio and TV receivers. Many
receivers were equipped for reception of V.H.F./F.M. sound
broadcasting. Some receivers were fitted with the new electro-
static focus tube with a deflection angle of 110 deg., but most
tubes had the 90 deg. deflection angle. Several manufacturers
listed legs for fitting to table models as an optional extra. A
number of exhibitors showed loft aerials of an improved form.
They can easily be fixed and permit tilting, rolling, and turning
for anti-ghosting. It was noteworthy that colour television
demonstrations dropped out of the show.

“ A BEGINNER’S GUIDE TO TELEVISION”

THERE has been a huge demand for ** A Beginner's Guide to

Television ™ (7s. 6d.) or 8s. 3d. by post, and as with the
companion volume, *“ Beginner's Guide to Radio,” the edition
will soon be exhausted. It is necessary therefore to order now
to secure a copy.

TV SPREADS OVER THE WORLD -

""HE annual production of television receivers in Austraha at
present is 310,000, and receivers go from the dealers into
the home as fast as they are delivered. Retailers have negligible
stock. Other countries not at present equipped with TV have
laid plans to develop such a service and soon there will be
world-wide coverage, and further possibilities for B.B.C. pro-
grammes are augmented by Continental TV linkages.—F. J. C.

Our next issue. dated November, will be pubhshed on Ot‘tcﬂr 221«(1
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Band III Double Array Aerial

THIS ARTICLE DESCRIBES A CONNECTOR BOX

EADERS who made up the Band 1t ocrial
described in PraciticaL TeLEViISION for

June. 1957. may like to try out a double
array. by making an exactly identical aerial and
positioning it a short distance away. Although
theoretically this arrangement should give twice
the input it gives somewhat less. However. the

Standard
connector

Aluminium or brass
= ube body

—— Holes for set-screws
shown in bottom cover

-~ Solder wires together
Insulated sleeving

— Standard connector
Fig. 1.—An open view of the connector,

improvement in reception is very marked and can
climinate certain ghost images and other inter-
ference.

(General Description

This article describes the actual coupling made
from standard connectors to couple two such
aerials. In general. it is a three point coupling
allowing a short lead from two aerials (Band 111)
to be joined to one down lead to the Band III
socket of the set.

1t takes the form of a cylindrical box, with
two input and one output plugs or sockets.
equally spaced around the perifery. The central
contact wire {rom cach is soldercd
together at the exact central
position in the box, and are. of
course. perfectly insulated from
the metal. The melal of the con-
nectors. is. of course. common to
the connector box and forms the
oiher lead via the metal braiding
¢ the co-axial cable.

Fig. 1 shows an open view
of the connector box. Figs. 2, 3.
4 and S show the separate parts.
whilst  Fig. 6 illustrates the
exploded assembly. with one
standard connector omitted to
show the slot arrangement.

Materials
The writer used three metal
type standard connectors and

chose two plug types and one
socket type. It is just a matter
of personal choice. but whatever
type is used ‘they must have

By M. S. Ford

their appropriate plug andjor sockel to agree.

The cylindrical body was made from 13in. dia.
brass tubing. but if obtainable aluminium tube
might be used. Top and bottom covers were
cut out of aluminium sheet. The set screws were
of 4 B.A. brass screwed rod.

Construction

The simple method of fixing connectors snugly
into the tubing is shown. slots being cut in the
brass body at equal distances around the periphery
120° apart. The main sleeving of each conncc-
tor is then cut at each side with a small junior
hacksaw. and the connectors pushed into the
slots. A certain amount of care should be excr-
cised here. but it does not matter greatly if the
saw cuts penetrate right through. Do not cut
right round. of course. or vou will have two
rings. Just cut at each side. Assemble the threc
connectors to try out the arrangement and it
correctly cut the connectors should point exactly
toward the centre of the body. Remove the con-
nectors and make a wire connection to each in

Bend down and file Width as 6°
to fit 8"

. / ' /
/‘D\z’_l

Holes in the two discs
should be drilled together

Figi. 2 and 3.—The top and bottom covers.

The completed unit and cover.
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Showing tubular body
with one slot partly
finished, Lug is bent “
unt// fractured off %
bottom of slot
’ rounded by Ffile

Figs. 4 and 5.—The tubular body and set screw.

the usual way. each being soldered and protrud-
ing about %in. Push in each connector and slip
on short lengths of plastic sleeving. Join the
wires at the exact centre and solder together. Fit
the top and bottom covers by the lengths of
screwed rod. It will be noted that the top cover
has lug pieces. These not only close the small
gaps left, but also completely locks the three
connectors and forms quite a rigid job. Although
short. the wiring inside the box must be stranded.
as contained 1n the Band III type co-axial cable
and soldering is. of course, most important. The
dimension * (width of slot) has been omitted
as the standard connector varies just slightly in
different makes. A pair of callipers would be
useful to measure the sleeve diameters.

Method of Cutting Tube

Fig. 7 shows a simple method of cutting tubing
to give an even cut right round. A line is
scratched by a scriber against a paper strip of
known machined edge.

Fig. 8 shows diagrammatically the arrangement
in use. The short cabie lengths from each array
should be identical in length. Again the dimen-
sion marked “ A" has been omitted. but one
" |

>

| — "4

!

Array No/ Array No2

Coaxrel cable t3
connector box
muest e of equs!
feng ths
//

Connector
Box

Coaxiat lead
to Bangd I
socket of
Receiver

Paper strip—» =" - Simple method of marking

tube for even cut

Figs. 7 and 8 —(Below) How to cut the tubing. (Above)
Showing diagrammatically the arrangement in use.

PRACTICAL TELEVISION nz

S31in. for channel 9, is suggested

wavelength, ie.,
Experiment

as quite convenient in most lofts.
is quite possible. of course. indoors.
The short saw cuts seen in the lugs of the top
cover were found to make bending down of these
lugs easicr. and retains as far as possible the
circular form of the cover. It is a good plan to
drill the holes in the top and bottom covers
together. clamping the discs in a vice.

Ed:[] H:tl] ’Ih.] -a—T0p Ffixing nuts

UJ—LI LLLT 3 Top cover

S
\'"\"-\-- )k

|||‘ LT

Bottom cover with

brass screwed rod

JCLing as set—
screws

Fig. 6.—An exploded assembly, with one standard
connector omitted to show the slot arrangement.

Acrials I

finally. a word about the two aerials. These
should agree. of course, exactly, and should be
mounted at same heights. A slight variation in
alignment one from the other can be experimented
with to give interference free reception as far as
is practicable.

GOOD COMPANIONS!

A Beginner's Guide to Television
By F. ). Camm

A Complete Course in |5 Lessons (with Dictionary of

Technical Terms) 128 Pages—61 lllustrations
7/6, by tost €/4
AND
A Beginner's Guide to Radio
By F. ). Camm

A Complete Course in 27 Lessons. 160 Pa;ges—IOO

Hlustrations
7/6, by post 8/4
from

The Book Publisher, George Newnes Ltd., Tower
House, Southampton Street, Strand, London, W.C.2
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More About Shared Aerials

This estate of 73 dwellings is supplied with BBC and
ITV television signals from a common aerial system,
seen ringed in the photograph.

HE value for the “star ™ nctwork resistors
must be chosen to suit the coaxial cable
employed and the number of outlets

required. Since the cable impedance is usually
the same all the way round. the resistors should
have like yalue. which can
be discovered very quickly
from the following expres-
sion: R = Z (n — I/n +

PROBLEMS WHICH ARISE WHEN
SEVERAL RECEIVERS  OPERATE
FROM THE SAME AERIAL

by S. J. Jackson

and so on as the number of outlets is increased.

All is well in an area of high signal strength,
where it matters little if the signal is divided
among the outlets in this fashion, but in fringe
arcas there is a call for amplifiers to make good
the network losses. Then. of course, there is
the loss in the cable itself to be considered.

Amplifiers Required

The diagram in Fig. 4 shows a simple set-up
which may be employed to supply three receivers.
If the aerial signal is 500xV. which is a desirable
level 1o operate a receiver adequately, and it is
required to have the same signal level at each
outlet. then it is obvious that an amplifier will
have to be used to make good the losses in the
network and cables.

Losses and gains are usually expressed in
decibels (db) instead of voltage ratios. If a
signal is doubled then it is said to have increased
by 6db: if it is halved then it is said to have
decreased by 6db.  Plus and minus signs are
often used to indicate losses and gains in db.
It is much casier to work in db than in voltage
ratios direct. and the db equivalent of any
voltage ratio can be found from db tables without
trouble.

To get back to Fig. 4. Here the loss in the
star network is 0.5db (corresponding to a three
to one signal loss) and in the cable, from the star
network to an outlel. Sdb. thus, the total loss
is 14.5db (db are simply added or subtracted).
Clearly. then. in order to get 500,V from each
outlet. the amplifier will nced to have a gain
of 14.5db.

1). where Z is the character- In Fig. S the exercise has been complicated a
istic impedance of the Band I little by the requirement for the system to
cable and n is the number 5000 Amplifier, g

of outlets. Thus. for a PV (+2resab)

two-outlet  network  using Outlet 7 (500uv)
standard 72 ohm feeder. the

resistors  must cach  be

24 ohms.

Unf(_)rlunately, however. Aﬁ’;‘;’,’,ﬁ,{i Triplexer thtar . Outlet 2
there is a price to be paid 1000V | (4 /2050p) (—/db) (_9.‘2'22) (s00uv)
for this maintenance of ~
maltching. and that is the |
input to each receiver is '
less than the aerial signal . Outlet 3 (S00uVY
by 20 log n db. This means Band Il :
that with a two-outlet 5 Amplifier ; e (o
system the signal at cach v (205 o) P {Band[Sdb}
set is half that at the acrial. Sond I 89 [~ 77
with a three-outlet system Band I 100k
the signal at eath sct is @ Fig. 5.—A more complex arrangement in which the signals of three bands

third of that at the acrial are fed

to three uutlets at a level of S00 V.
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carry signals in Bands 1. If and Ifl. The aerial
signals arc also diflerent. as would be expected. but
in spite of this and the fact that the attenuation
value of the cables differs over the three bands.
it is a relatively simple matter to secure 500xV
of signal on each band at the three outlets by
adjusting the gain of the amplifiers accordingly.

- Men cable

L HOB O R i s

Fig. 6.—Mecthod
of tapping main
cable for sah-
scribers feeds.

Ha e ¢

Outlet feea

In this system it will be seen that a triplexer is
uscd to combine the outpuls into a common
feeder. | ’

On Band 1 there is only 250uV of signal.
which is 6db below the required 5004V to start
with; there is 1db of loss in the triplexer and
Sdb in the cable at Band I frequencies. Plus the
9.5db loss presented by the star network. the
amplifier is required to raise the signal by 21.5db
(equal to the sum of all the losses).

On Band If the aerial signal is 6db up on
500 »V. Thus. the gain required for the Band Il
amplifier is found by subtracting 6db from the
sum of the losses: it will be observed in this
case that th: cable losses arc 8db. becoming
greater as the frequency rises. On Band [l
the acrial signal is the same as required at
the outlets. so it is a matter of adding up all the
losses. including the 10db cable losses. and
arranging the amplifier to have equivalent gain.

Amplifiers

There are on the market amplifiers which arc
highly suitable for this kind of work. which can.
for example, be rigged up in the roof-space below
the aerial system and energised continuously from
the mains supply. The power requircments are
quite modest. and. provided due consideration is

- overheating.

TELEVISION 1%

given to the ventilation. there is little danger of
Nevertheless. the amplifiers should
be lightly fused and adequately earthed. The
author has under his control acrial amplifiers which
have been running continuously for three years
without component failure of any kind! ‘Indeed it
would appear that the valves and components live

o Cable loss /Qd5

‘

Loss due to taps
Jab .

Terminating
fes/sto&
Amphfier o 2090 tap sttenuation
S00uk | (+330b) r
o
Outlets
Fig. 7.—~A simple signal distribution system.
longer when the equipment is  permanently

energised than when it is intermittently switched
on and off. ’

Some amplifiers featurer pre-set gain controls
which can. be adjusted to provide a balance of
signal at the outlets. but in cases where such a
facility is not available. fixed or variable attenu-

ators can be introduced at the outlets of the
amplifiers to serve the same purpose. ]
There is another method of tapping the

required level of signal at various points along
a main cable feed for subscribers’ outlets. as
shown in Fig. 6. Here the signal in the main
cable is at fairly high level since it is obtained
from the output of a distribution amplifier. and
it is extracted by breaking into the cable as
shown. but instead of the feed cable being con-
nected directly into the main cable. it is isolated
by means of resistor R1. while a second resistor
R2 server to load the end of the outlet feed
cable to avoid standing waves and stub effects.

In effect. the resistors form a potential divider
across the main cable at the point of entry. and
the signal level fed into the feed cable is
dependent on the ratio of the resistors. The

(Continued on page 122.)

Band I %

Amplifier ~ - - o S
| SR
- ! Outtets \ g
7| | 2\
Band I . Star . . o
d Ampiifier Tripexer Network l l l S
)
<
_H1 Outrets / 3
i e g '&

B8and I ! ! !
Amplifier I l l ?
Outlets

Fig. 8.—A more advanced three-band signal distribution system.
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An Improved Video Amplifier

THIS ARTICLE DEALS WITH THE PRINCIPAL FACTORS INVOLVED
By S. D. R. Bowman

HE video frequency amplifier is without
doubt the most critical circuit in a receiver
from the design aspect, apart perhaps from

the timebascs. In this stage a great deal can be
lost and. what is perhaps worse. much can actually
be introduced to spoil a picture. Commercial
design is fair. but a number of the cheaper
receivers display faults which the home designer
can, for a little trouble. avoid altogether.
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idea that the larger the number of stages the
more opportunity for correction.

Theoretical Detuails

It is not proposed to go into the theoretical
details of the design. but the reader may care
to be reminded of the principal factors involved.
In the first place, all amplifying devices possess
self-capacitance, partly in the valves themselves
and partly in-the circuit. While at low frequen-
cics this 1s insignificant, at high frequencies this
capacitance causes two adverse effects—loss of
amplification due to the familiar * by-passing =~
effect. and change of phase. In audio-frequency
amplifiers the latter is of minor significance, bt
in video amplifiers it becomes a great nuisance.
For thesc reasons it is essential for the circuits
to possess intrisically low impedance., and this
limits severely the load resistance which can be
cemployed; this in turn reduces stage gain.

By putting inductance in the circuit. the
capacitance can be “tuned out,” thus ecnabling
the load resistance to be increased, giving higher
gain—and. incidentally, much improving the
amplification characteristics at high frequencies.
The size of the induc*ances used has to be
calculated with care. otherwise more harm than
good can result, Overshoot can occur quite
readily. By this is meant that if a square wave
is applied to the input, the output voltage shows
a momentary jump above its final value. This
will cause a light band on the left-hand side
of a white object on the cathode-ray tube screen.
* Undershoot ™ can similarly occur. resulting in
a darker edge to a dark object. While this is

p9§ ce . ; !
sometimes done deliberately to improve the
‘[ HT—
1 X “u W e £ 20
== Fig. 1.—Showing the circuit diagram. " e T
i 2 i o i&.‘»’%@,}% e

The characteristics of a perfect V.F. amplifier o gk ¥ % i
are, briefly. as follow: BT w i B e HHE

- . . . . . . : i 4 B

(a) Linear amplification of frequencies from e
zero to 3 Mc/sec. (or whatever upper limit is W.@\M? ‘;W_

nominally imposed on transmissions).
{b) Zero phase shift of all frequencies amplified.
(c) Zcro rise time to an input voltage * step ™
e.. to a square wave. with zero " overshoot.”
The amplifier here described represents an
approximation to the ideal. and its gain is such
that it may be found a better alternative. in fringe
areas, to the use of an extra LF. or R.F. stage.

The Circuit Diagram

Fig. 1 shows the circuit diagram. It is a two-
stage amplifier of fairly conventional design.
with negative feedbach. This may cause some
eyebrows to be raised; as is well known. the larger
the number of stages of video amplification the
more the possible sources of loss in performance.
Heowever, the writer met this challenge with the

The Video amplifier.
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Overshoot

“Slope shows finite
rate of rise

Full line shows ~
output waveform

Dotted line shows
input square wave
(infinitely fast rise)

Undershoot

Time in microseconds
Fig. 2.—The ¢ overshoot >’ and ‘* undershoot.”

apparent “resolution ~ of a picture it is actually a
source of degradation of detail. and it should
be minimised. Fig. 2 shows overshoot and
undershoot.

Both shunt and series inductances are used in
the present circuit. and their proportions are
such that overshoot has been made negligible (a
little under 2 per cent.).

The chief requirement is. however, a very fast
rise of output voltage when a square-wave input
occurs. This also affects the calculation of the
compensating inductances, and when compromis-
ing bétween linear amplification up to high
frequencies and fast rise it is better to let the

LIST OF COMPONENTS

RI—3.8 K. C3—See text.

R2—100 ©. C4—See text.

R3—2.2 K. C5—1 mfd. (physically
R4—3.3 K., § watt. smally.

R5--5.6 K., 1 watt. C6—16 mfd. elec.

R6—1 M. 1.1—65 nH.

1.2—37 «H.
L3-—130 /H.

R7—1.2 K., 3 watt.
R8—1.5K., 3 watt.

R9—-100 L. 1.4—56 n#H.
C1—16 mfd. elec. V1—6AMe6.
C2—220 pF. V2—6CH6.

linearity take second place. For British trans-
missions a maximum rise time (from 10 per cent.
to 90 per cent. of final output voltage) of 0.1
microseconds or a little more is essential if all
fine detail is to be displayed on the tube face.
In-this circuit the rise time is 0.038 microseconds
—well under the maximum allowable.

Low-frequency Response

Low-frequency response is also important. and
in this connection the chief difficulty is the
avoidance of “sag™ when a low-frequency pulse
is ‘applied to the input. Fig. 3 shows the eflect.
This is due to couplings having too low a time-
constant (I = C.R.) so allowing “* lcakage ” during
the pulse. Grid couplings, cathode screen and
anode decouplings, can all give rise to this
undesired cffect.  In the amplifier just described.
erid coupling has a time-constant of 1 second

PRACTICAL TELEVISION 121

which enables a complete frame scan to be
achieved without noticeable sag. In anode and
screen circuits, it is impracticable to achieve a
time-constant as long as this. With resistors of
low enough value to give high enough screen and
anode voltages. decoupling capacitors would have
to be impossibly large. Compensation by R3..
C1 and R7. C6 has. therefore. been introduced
and it is important that the circuit values given
are adhcred to quite closcly. With this arrange-
ment. the sag is feduced to negligible proportions
and in fact amounts to only 1.7 per cent. The
difficulty about sag duc to the cathode bias
resistor-condenser  combination is avoided by
omitting the bias condenser altogether. (The
220 pf condenser across V1 cathode resistor is
for frequency compensation purposes only. and

LIST FOR COIL CONSTRUCTION
L.1—140 turns No. 40 gauge wire enam., on former
0.3 in. dia. V.HLF. (purple coded) dust core fully
inserted.
L2—Same as above without dust core.
L3—Wearite M.W. oscillator coil (P.0Q.2), with
small winding removed completely and } the turns
taken off the other.
1.4—80 turns No. 36 gauge enamn. wire—Aladdin
former .4 in. dia. with iron dust core.

does not count in low-fr juency considerations.)
The negative feedback so resulting is actually
beneficial rather than otherwise. although. of
course. gain is considerably reduced.

In order to reducc phase change still turther
and to level out the frequency response over a
wide spectrum. a little negative feedback is added
from the output anode to input grid—note. of
course. that the cathode bias resistor of VI is
part of the VI grid circuit. This feedback is
D.C. coupled—a recal necessity here—and the
amount possible is limited by the inherent
characteristics of V1. The network RS, R2
would have to be changed if any valve but one
having the D.C. cathode current of a 6AM6 were
used. The resulting gain of the whole amplifier
is thus about 100—six to ten times that usually
obtained in a single-stage amplifier—and therefore
nce}ds less than a volt input to modulate a C.R.T.
fully.

Input sauare wa\ve

S WUV 2
. Saq

—=— Qutput naverform

Voitage

Time in milliseconds -
Fig. 3—*Sag " at L.F.
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Fig. 4.—The frequency response curve.

Frequency Response

Fig. 4 gives the frequency response curve, and
it will be seen that the whole range of British
TV frequencies can be dealt with easily. Fig. §
is a curve which shows the rise time actually
achieved with this amplifier. Again, overshoot
is very small and the rise time well within what
i allowable.

Construction

The construction and layout presents no
special difficulties, except the avoidance of stray
capacitance. It should be remembered that
unwanted feedback can occur, and screening of
cach stage is indicated.

C3 should be a total of 3 pf including “ strays.”
1f L2 is wound according to the table its self
capacitance will be 1.2 pf. and the rest can be
mad: up by normal circuit capacitance. It is,
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therefore. not a physical component. C4 is a
trimmer: for the valves specified it is 4.7 pf,
but if others are used it may well be advisable
to make it 0-10 pf variable and to adjust it for

minimum overshoot with a test-card on the
_screen of the C.R.T.
The circuit is intended to work into about

10 pf. This represents a reasonble value for an
average cathode-ray tube, but best results are
had by setting up the circuit, with tube in position,
as follows:

Alignment

With signal generator set to 4.6 Mc/sec,
apply about .3 volts to
VI grid. Temporaril
shor%—circuit R% andy, no| Overshoot
with a valve-voltmeter IOOJ %:'—’-‘- T ST
connected to V2 anode g
through a 2 pf con- L, |S
denser, adjust the core N
of L4 for maximum C§ Rise time
response. 1f a maxi- 6975 103—=90%
mum cannot be found 50-%, = *038psecs,
screw the core right 40q%
homz: the circuit is 38
evidently of lower s
capacitance than 29
designed for, and no ill /07
results will occur if ! ; —
then used as it stands. g 50 6o 150
Remove the short- Time in milli-microsecs,
circuit on R8 and the .
amplifier isready for use. Fig. 5.—Amplifier rise time.

SHARED AERIALS
(Continued from page 119).

approximate degree of attenuation in db given
by the network can be expressed as 20 log
(2R1/R2).

The diagram in Fig. 7. shows a main cable
on which six taps are made along its length and
which is loaded at the far end by a resistor equal
to the cable's characteristic impedance. In order
to secure a good figure of isolation between
outlet feeds and the main line, and to avoid
interaction between outlets. the attenuation given
by the tapping network at the far end of the
main line should not be less than about 15db.
Each tapping network has a slight loading effect
on the main line, and thus tends to increase the
line attenuation. but this is usually little more
than about 0.5db per tap. With six taps, there-
fore. the 3db loss should be added to the 10db
cable loss and the 20db attenuation of the end
tapping network. giving a total Joss of 33db, which
has to be made up by the amplifier if a signal of
equal level to that at the aerial is to be obtained
at the far outlet. If required, the attenuation of
the other taps can be arranged to increase
progressively towards the amplifier to obtain a
constant 500,V signal at each outlet.

The diagram in Fig. 8 shows this kind of
distribution network can be extended to cater
for all channels and a greater number of outlets.

Additional amplifiers can be introduced to extend:
the coverage with little difficulty.

The photograph shows an estate of some 73
dwellings which is supplied with both BBC and
ITV television signals from the common aerial
system scen mounted on the wall of one of
the houses. This system, which is in a fringe
area and uses Spencer West distribution amplifiers,
has now been in operation for nearly three years
with excellent results.

In conclusion, it should be made clear that a
Post Office Relay Licence is usually required to
operate a large shared aerial system of this nature,
but this may not be necessary if just a few
neighbours get together to share a common aerial
as a means of reducing expense and preservin
the amenities. :

PRACTICAL TELEVISION
CIRCUITS
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HIS range of receivers includes the following

models, TVS3 and TVS56 are table models
with 14in. and 17in. tubes respectively. the
T57 and TUGS8 are 17in. consoles and the
TUG 59 and T59 are 2lin. consoles. A further

model. the TV62, is similar but features a 14in.
electrostatic tube and thus the setting-up procedure
is somewhat diflerent. The TVS3 uses an MW 36-24
tube. the TV 56. T57 and TUGSS use an MW43-64
(later models MW43-69). the T59 and TUG69

TELEVISION
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No. 41.—THE BUSH TV53 SERIES
By L. Lawry-Johns

123

MWS53-20  The TV62 has an AW36-21,
[ollowing range of receivers were also on si
lmes_with detail diflerences and these were the
TV63. TV66 and TUG68. Thercfore these notes
may be used in conjunction with quite 1 com-
prehensive range of receivers with the reservation
that the TVS33 is the main subject. From a study
of readers’ letters received, it would appear that
the pre-set controls present some difficulty as the
purpose of these is not fully understood. We do
not reter to the conuois rocated under the tront
flap as these are clearly labelled. The pre-set
capacitor TC2 is the line drive which should not
require adjustment and this really applies to all
the controls located at the rear end on the chassis,

However. for those not in possession of a
service sheet the following. extracted from the
setting-up procedure as recommended by Bush.

The
milar

will be of assistance.  Set all controls for a
normal picture, using a standard test pattern,
and connect an AVO model 7. range 100mA..

D.C.. between the H.T. line and the anode of the
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