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THE A new pocket-size instrument

ULTI IN : R for the T.V. and Radio constructor.

This splendid new AVO Instrument

has been developed to meet a definite ;
demand for a sturdy pocket-size multi- !
range test meter at a modest price,

suitable for use on modern electronic R A N G ES

apparatus as well as for radio and .C. -C.

television receivers. motor vehicles, (\Jl:ltalggmv. ::Itagfo V.

and all kinds of domestic appliances 0—  2.5V. 0— 25 V. !
and workshop equipment. g: .}g x g: ‘}.(5)(03 x

Readings are obtainable quickly and 8: 5‘5)8 x 0— 1,000 V.

easily on a very open scale, and range 0—1[,000 V. 25'_;_'!“

selection is by mean's of a robust clearly 0—  100/:A Pocket size : 5% x 33 x 1 ins.  Leather Case
marked rotary switch of the charac- Resistance g: Ié:: Weight : | Ib. approx. if required 32/6
teristic AvoMeter type. Measurements 0--20.000 2 O— 100mA Sensitivity :

of A.C. and D.C. Voltage, D.C. 0—2M 0— I A 10,000 2/V on D.C. voitage ranges.

Curreant, and Resistance are made by List Price : tooo ., . AC o 0

means ef only two connection sockets. , ;:;C:;aleyl scale value on D.C,
d
4% A.C.
Designed and M factured CIRTI &5 @ o
ig anufactured by £ ]ﬂs To meet special requirements, instruments

. can be supptied to a higher degree of

complete with Test accuracy for a small additional charge.
Leads and Clips. Telephone :  ViCtoria 3404 (9 lines)
B AVOCET HOUSE -92-96 VAUXHALL BRIDGE RD.-LONDON - S.W.1

M.M.2.

Build your own Aerials...

n
wnstrucuny Y
qurchky

MARLBOROUGH, WILTS. Phone: 657/8
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s MASTERS VOICE |
\ﬂWE coLumei |

T T

—

MEW — completely up-to-date methods of giving instruction
in 2 wide range of technical subjects specially designed and
arranged for self-study at home under the skilled guidance of
our teaching staff.

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 coutse.
Instructional
lesson

Radio and television courses, with which specially prepared =%°0

components are supplicd, teach the basic electronic circuits
(amplifiers, oscillators, detectors, etc.) and lead, by easy stages,
to the complete design and servicing of modern Radio and T/V
equipments.

or interest, commencing a career in industry or running N
your own full-time or part-time business, these practical e
courses are ideal and may be yours for moderate cost. Send
off the coupon to-day for a free Brochure giving full details.
There is no obligation whatsoever.

If you are studying for an examination, wanting anew hobby /f‘i

Courses with Equipment
RADIO - SHORT WAVE RADIO
TELEVISION - MECHANICS
CHEMISTRY - PHOTOGRAPHY
FLECTRICITY - CARPENTRY
ELECTRICAL WIRING - F‘HI-FI'

DRAUGHTSMANSHIP - ART etc. Shvaley

Television
equipment,

Students 2-stage radio 3-waveband
Tast Pane'. equipment. superhet circuit.
E.M.I. Factoies r———————————————————f/
at Hayes | Fill in for FREE BROCHURE
En,land. | EML INSTITUTES, Dept. 138X, London, W .4, f
b ONZME e o e e oo L Age . o 1
1 (If under 21) Vo et
b AOrEss oot s 4 s I
o 1
’ : BLOCK
| i i i i ieh  CAPS
, H am interested in the following subject(s) with PLEASE
I N s T I T U r E s | WIthoU SQUIPMENT . v i s s s
I {(We shall not worry you with personal visits) MAR./58
I icior !

The onls Homes Cpudy Cotlege rein Oy

tniicatrial orgardatine

WwWWW.americanradiohistorv.com
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TOP QUALITY
FULLY GUARANTEED VALVES

ALL GOODS LISTED ARE ACTUALLY IN STOCK

EXPRESS SERVICE ! ! !

C.0.D. ORDERS RECEIVED.BY 3.30 P.M., EITHER
BY LETTER, PHONE OR WIRE, DESPATCHED

FOR ONLY 6d. EXTRA PER ORDER WE WwILL
INSURE YOUR VALVES AGAINST DAMAGE IN

THE SAME AFTERNOON. ALL ORDERS RECEIVED TRANSIT. ALL UNINSURED PARCELS AT
BY FIRST POST DESPATCHED SAME DAY. CUSTOMER’S RISK.

1A3 3/~ 6AT6  B/6 6KBGT/G . I|E3 15/-)30P4  15/- GVB5- 12/6 ECC35 8/6 EZ80 9/6 PCF80 14/- UBC4l 8¢
IAS 6/-]6Aue 10/6 11/-12A6  6/6'30P12 13/6 \Cv271 10/6 ECC81 8/6'EZ81  10/-|PCFa2 "12/6 UBF8O 9/6
1A7 15/ 6B4G  6/6 6L6G  9/6 12AH7 | 7/6va4zs 30/- ECCB2  7/6 FW4/800  [PCL82 12/6 UBF89 10/6
D6 l0/6‘687 16,616L18  13/- 12AH8 10/6:33A/158M | D 3/-' ECC83 9/ 12'6 PEN40DD . jUCCB5 1076
I1HS e 416,67 8/-| 12AT6 10/6 30/-1D42  10/6/ ECC84 10/- GZ30 10/6 25/-"UCH42 1},-
L4 6/6 6B8 16Q7G _ 10/-112AT7  '8/6 35/51 12/6 | D63 3/~ ECCBS  9/6 G732  12/6 PEN4S 19/6, UCHSI 11/6
ILDS 5/-'6B8M 5/-16Q7GT i1/ 12AU7 7/6|35A5  11/-|D77 6/6 ECC91 5/6GZ34 14/- PEN46 7/6, UCL82 15/6
ILNS  5/-16BA6  7/6'6R7G 10/~ 12AX7  9/- 35L6GT 10/- |DAC32 11/- ECFBO 13)6 H30 5/-/PL82  10/- UF4l 9/-
INS 11/- 6BE6 7/6/6SATGT 8/6!12BA6  9/-135W4 8/6 IDAF91  8/-1 ECF82 13/6 H63 12/6 PL83 1176 UFB0 10,6
IRS s/sJeaje 8/-165C7 10/6 12BE6 10/ 3573 10/6 DAF96 10/-| ECH35 9/6/HABC8O  IPM2B 12/6 UF8S  j0/6
1S5 8/-'6BR7  10/6!65G7GT 8/~ 12El  30/- 35Z4GT 8/-:DF33 - I1/- ECH42 10/-! 13/6 PMI2 ~ 6/6/UF8S 106
T4 7)-l6BWe 8/665H7 8/-112I1SGT  4/6:35Z5GT 9/- 'DF9I 7/-'ECHBI  9/-'HK90  [0/-1PMI2M 6/6/UL4l I1/-
1US 10/- 6BW7  12/6'65}7 8/-12)7GT _10/6'4IMTL  8/- DF96 10/- ECL8O 14/- HL23  10/6/PY80 9/-|UL46 151
2A3 12/6 €BX6  12/6 65SKIGT 8/-!12K7GT 7/6,50C5 _ §2/6 IDH63 .10/-, ECL82 14/- HL41 12/6PY8I 9/-,ULB4  11/6
2A7 10/6 6C4 7/- 6SL7GT  8/-| 12K8GT SOL6GT 9/6 |IDH76  7/6| EF36 6/- HLI3IDD 'PY82 9/-1UY4l 86
2C26 4/-16CS 6/6 6SN7GT 7/6 14/- 72 4/6 DH77  8/6/ EF37A  9/- 12/6 PY83  9/6 UY85 10/6
2DI3C  7/6'6Cé 6/66557 8/-/12Q7GT 7/6'77 8/- |DK32  15/-| EF39 6/- HVR2 20/ QP2I 7/-|V1S07 50
2X2 4/616C8 12/6/6U4GT 14/-] 12SA7 8/6 78 8/6 DK91  8/6/EF40  IS/-'HVR2A ¢/- QP25 15/- 'VLS492A £3
3A4 7/- 6C9 12/6 6USG  7/6(125C7 8/6'80 9/-’DK92 12/6, EF41 9/6 KL35  8/6 QSIS0/IS ' 'VMP4G I5/-
3JAS 12/6/6C10  12/6,6U7 8/6/125G7  8/6,83V 12/6 [GK96  10/- EF42  12/6]KT2 5/-| 10/6 ,VP2(7) 126
3B7 12/6 6CHe  12/6 6v6G_  7/-|125H7 86 '85A2 15/-1DL2 15/-) EFS0(A) 7/- KT33C 10/- QVO4/7  |VP4(7) 15)-
3D6 5/-16D6 6/6 6V6GT  8/-1125)7  8/6|150B2 15/-|DL33  9/6 EFSO(E) 5/- KT44 15/-| 15/~ VPI3C 7'-
3Q4 9/~ 6ES 12/6]6x4 7/-[:25K7 8/6 807 7/6|DL92  8/-|EF54 S/- KT63  7/- RI2 12/6 VP4l 7.6
3Q5GT  9/6|6F6G 7/-|6XSGT  6/6/125Q7  8/6'956 3/- DL94 9/ EF73  10/6'KTW6I 8/-SD6 127 VR105/30
354 8/-|6F6GT  8/-'674/84 12/6|125R7  8/6|1203 7/-/DL96  10'-' EF8O 8/- KTW62 8/-'SP4(7) 15/ 9/-
3v4 9/~ 6F8 12/6 675 12/6[12Y4  10/6/4033L 12/6 [DLS10 10/6! EFgs 8/- KTW63 8/-|SP4I 3/6 VRI150/30
504 8/6/6FI2 9/- 6/30L2 12/6|14R7  106'5763 12/6 \DM70  8/6 EF86  14/6 KTZ4l 6/6,SP42  12/6] 9:s
5v4 12/6/6F 13 13/-|7A7 |2/6J|4s7 14/-7193 5/- EASO 2/~ EF89  10/- KTZ63 10/6/SP6I 3/6|VT6IA s/
5X4  12/6/6FI6 9/617B7 9/-119AQS 11/- 7475 716 |lEA76  9/6] EF9I 9/-'L63 6/-'SU6I  12/8 VTSOI s
5Y3G s/-{an 12/6'7CS 8/- 19HI  10/-,9002 5/6 EABC80 9/- EF92 6/6/LNIS2 14/-1TP22 15/~ W76 7]
SY3GT B/6 6F32  10/6'7Cé 8/- 2001 16/-15003 S/6|EACS)  7/6/EL32  S§/6LZ3[9 14/ Ul6 12/~ X61 12/6
5Y4 12/6!6F33 7/6 7H7 8/-120L1  13/6 9006 6/-1EAF42 10/6 EL4l  [1/- MH4 7/-1U18/20 12 slxes 12/6
5Z3 12/6 ¢Gé 6/6'7Q7 9/-1220P  10/6' ACEPEN 7/6 | EB34 206l EL42 112 MHL4 7/6 U2 8/-1x66 126
5Z4G_ 10/6'6H6GT/G = 1757 10/6 25L6GT 10/- AC/HL/ [EB4| 8/6| EL8I 15/-MHLD6 (2/6] U31 10/-1X79 12/6
SZ4GT 12/6, 3/-17V7 8/6 25Y5  10/6' DDD 15/- | EBSI 6/6 ELB4  10/6 ML4  12/6,U43  12/6 XD(1S) /6
6A8 10/ 6H6M  3/6,7Y4 8/-125Y5G  10/-1AC/P4  8/- [EBC33  7/6! ELS} 5/- ML6 6/6|U50 8/-|XFWIO 6/6
6AB7  8/-¢)5G 5/- 8D2 3/6 25Z5  10/6/AL60  10/- [ERC4I 10/~ EM34  10/- MU14 10/-|U52 8/6!XFY12 46
6AB8  14/-'6/SGTG 5/6'8D3 9/-125Z4G 10/~ AP4 7/6 'EBF80 10/- EMB0 10/6,0A10 12/6! U76 8/-1 XH(1.5) 6/6
6ACT7 6/ 6/SGTM 6/- 9D2 4/-125Z6G lo/-'ATP4  4)-1gRFgO 9/6| EYSI OA70  5/-lU78 7/-XSG(1.5) 6/6
6AGS  6/6'6J6 5/6/10C1 '5"12807 7/- AZ31  12/6 |EC52 5/6! (Small) 12/6'OA71 5/ U251  15/-'Y63 7/6
6Al8 9/~ 6]7G 6/- 10FI  19/6!30 7/6 BL63 7/6 [EC54 /- EYSI OC72  30/-'U404 10/6 263 10,6
6AKS  8/- 6J7GT 10/6 10F9  11/8/30C) 14/- CK505 6/6 EC70  12/6 (Large) 12/6'P6l 3/6'UABCBO 1766 20/-
6ALS  6/6/6K7G 5/ IOFI8 12/6'30F5 12/6,CKS506  6/6 [ECC3] 15/-|EZ35  4/6 PABCS0 15/- 10/6.277 9/-
6AME  9/- 6K7GT  6/-, I0LD3 8/6[30FL1  12/6|CK523  6/6 |[ECC32 10/6| EZ4D  8/- pCCa4 10/- UAF42 10/61Z719  14)-
6AQS  7,6/6K8G  8/-!I0PI3 17/6!30L] 12/6 CV63 10/6 'ECC33 8/6' EZ4l  10/6 PCC8S 12/6 UB4l  12/7,2729 14/6

TERMS OF BUSINESS :—CASH WITH ORDER OR

C.0.D. ONLY. ORDERS VALUE £3 OR MORE SENT

POST/PACKING FREE. ORDERS BELOW £3 PLEASE

ADD 6d. PER VALVE. C.O.D. ORDERS —MINIMUM

FEE, INCLUDING POST AND PACKING, 3/-. WE

ARE OPEN FOR PERSONAL SHOPPERS. MON.-
FRIL. 8.30-5.30. SATS. 8.30-1 p.m.

ALL VALVES NEW, BOXED, TAX PAID, AND
SUBJECT TO MAKERS’ GUARANTEE. FIRST
GRADE GOODS ONLY, NO SECONDS OR RE-
JECTS. GOODS ARE ONLY SOLD SUBJECT TO
OUR TERMS OF BEUSINESS, OBTAINABLE FREE
ON REQUEST. CATALOGUE OF OVER 1,000
DIFFERENT VALVES 34,

When comparing our prices,
* GUARANTEED NEW AN
DESPATCH,”

remember just what we offer.
D BOXED,” and *
Bentley valves are NEW, BOXE

STANDARD GUARANTEE AS WELL. Only our

the products of the world’s finest manufacturers

on to YOU,

Bentley valves are not onl
GUARANTEED TESTED AT TIME OF

D, AND SUBJECT TO THE MAKERS’

enormous turnover enables us to select
at lowest prices and pass the benefits

'BENTLEY ACOUSTIC CORPORATION LTD.

THE VALVE SPECIALISTS

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

PLEASE ENQUIRE FOR ANY VALVE NOT LISTED.

3d. STAMP, PLEASE,

www americanradiohistorv com
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ELECTRIC
SOLDERING IRONS

for 25 years
the best

A model for every purpose

Leaflets on request from 25 watt Instrument Mode!

W. T. RENLEY'S TELEGRAPH
WORKS GO. LTD.

51-53 Hatton Garden, London, E.C.1

Tel: CHAncery 6822

St. Mary’s Electronics

(Tel. : AMBassador 9795)
18, PRAED STREET, LONDON, W.2

T/V TUBES

12in.  t4in. 17in.
MULLARD ... £5 £6 £7
MAZDA ... E5 £6 £7

EMITRON ... £5 £6 £7

ALL OTHER TYPES EX-STOCK.

TERMS : 3 MONTHS' GUARANTEE. P.P.INS. 10/-
C.W.0.

REBUILT TUBES

12in. H4in. 17 in.
MAZDA ... £9 £l £12.10.0
MULLARD ... £9 £l £12.10.0

ALL PRICES INC. P.P. & INS.

ALL REBUILT TUBES ARE GUARANTEED
SIX MONTHS

PLEASE SEND S.A.E. FOR ANY ENQUIRIES

TELEVISION

355

SIGNAL GENERATORS

£6.19.6 or 25 - deposit and 6
month]y payments ol 21'8
12 P. 5- extra. Coverage
100 l\( »-100 Mc's on funda-
mentals and 100 Mc's to 200
Mc¢ s on harmon Metal
case 10in. x 6lin. x 5%in.. grey
hammer finish. Incorporating
three miniature valves and
Metal Rectifier. A.C. Majins
21:250. Internal Modulation
of 403 c.p.s. to a depth of 30°. ;
modulated or unmodulated
R.F., output continuously
variable. 100, milli-volts,
C.W. and mod. switch, variablz A.F. output. Incorporating
magic-eye as output mdlcatul Accuracy plus or minus 2°,.

£4.19.8 or 25/~ deposit and 4
monthly payments of 216
P. & P.5/- extra. Coverage
120 Kc/s-230 Kefs, 300 Kc's-900
Kc's. 900 Kc/s-2.75 Mcjs.
2.75 Mc's-85 Mc's 8 Mc's,
23 Mc/s. 16 Mc/s-56 Mc's.
24 Me/s-84 Mc/s. Metal
case 10in. x 6iin. x 4}in.
Size of scale, 6in. x 3iin. 2
valves and rectifier. ARG
mabnl tizgo' of 4VOO c. Integnal
m s

de%t;l\ %r 38 per cencp rodulated or unmodulated R.F. output
continuocusly variable 100 milli-volts. C.W. and mod. switch.
variable A.F.outputand moving coil oucPUt meter, Grey hammer
finished case and white panel. 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
Me s in flve bands. all on
fundamentals, slow-motion
tuning, audio output, 8
vertical and horizontal bars.
lozging scale. In grey hammer filnished case \uth carryiny
handle. Accuracy + 1%. A.C. mains 200-250 v

SUITABLE

COMMERCIAL TELEVISION CONVERTEIR
ANY T.V. cept  Philins)
AWITHIN 35 s OF LT
TRANSMITT  ALL CHLANY
NO ALTERATIONS TO SE
Complete with built-in power supply.
200-250 v. A.C. mains. Crackle finish
case 5iin. long. 3}in. wide. 4iin. high.
Incorporating gain control and band
switeh. Tllus. with cover removed.
Complete with Wolsey 3 element
1.T.A. outside or loft aerial. 36 ft.
LT.A. lead and 2 plugs. (Wolsey 4
element 5/- extra). 25- depcsit. prlus P. P. nd
monthly payments of £1.5.6, Cash £5 1, 0 p1u= P. & P 5
Converter only £3.19.6 pius P. & P.

AC/DC POCKET MULTI-METER KIT

Comprising 2in. moving coll meter.
scale calibrated in AC.DC volts,
ohms and mlli-amps. Vo]cag,
range AC DC 0-50. 0-100, 0-250, 0-500,
milli-amps 0-10, 0-10). Ohms range
0-10,000. Front panel. range switch.
wire-wound pot (for ohms zero
setting) toggle switch, resistors
and meter rectifier. Basic move-
ment 2 mA. In grey hammer-finish

case.
]9/8 Plus

- - P.&P.13
Polnt to point wiring diagram 1 -, free with kit

Built and
tested 7,8
extra.

COMPLETELY BUILT PORTABLE AMPLIFIER
approx. size 6lin. x 2}in. incorporating 2 valves. conr.act-coolcd
metal rectifier, bass and treble lift conl:roh 39 6 Plu

and double wound malns transformer 23 & P.3'6,
5in, .M. SPEAKER & 0.P, TR: \\\F()R\ﬂ B, if purchased
with the above, 18/6. Plus P. & P, 16.

COLLARO 4-SPEED AUTOMATIC' CHANGER

Model 456 (suitable for use with above amplifier). A.C. mains.
203-230 v.. turnover crystal head. lus .
P, &P 5

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

or 25~ deposlt and 7 monthlv payments of £1..
23, HIGH STREET, ACTON, LONDON, W31

All enquiries S.A.E. GOODS NOT DESPATCHED OUTSIDE U.K.
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SUB-MINIATURE

ELECTROLYTIC CONDENSERS

Since we introduced this range, the use of transistors has become
more widespread with the result that the range of capacitics has been
increased to keep pace with current design. The condenser clement is
hermetically sealed in an aluminium tube with rubber bungs (T.C.C.
Paterts 578487, s87072 and 578409) and the general assembly has
been niodified to permit the wire terminations to be flexed right up to
the body of the condenscr. Any slight increase in length of some
ranges is morc than offsct by the advantage gained in the reduction of
overall space required.

Capacity | Pk. Wkg. | Dimensions in inches [T.C.C. Type| List Price

In uF Volts Length ’ Diameter | Numter Each |
6 1.5 | v CE58 5/-
4 4 i CES8AA 5/-
2 8 ] i CES8A | 5/-
”6) g 18 | CE68AA 4/-
o) ST o 02 3 .18 CE68AA 4/-
Tolerance of capacity : -20°; - 50% 4 e 3 ‘ 18 I CEesA a
Temperature range: -30°C.to 60°C. 2 12 & 48 | CEé8B 4/-
! 25 . .8 | CE48C 4/-
8 6 a2 CE69A 4/-
2 25 3" f 2 CE69C 4)-
| 50 | 3 2 CE69D 4-
32 - I T Ce67 | 4/-

 THE TELEGRAPH CONDENSER CO. LTD.

RADIO DIVISION NORTH ACTON, LONDON, W.3 Telephone: ACOrn 0061

NOW—the easy way to buy your Test Set

<HE=

PORTABLE TEST SETS

Series 90 & 100

New easy terms for purchase of the superb M.LP. Test Sets are offercd by
the makers. These terms are as follows :—

Series 90 Miniature Test Set

Cash price £9.15.0 or dzposit 35/- and six monthly instalments of 28/10.
Series 100 Portable Test Set

Cash price £12.7.6 or deposit 47/6 and six monthly instalments of 36/-.

Other credit terms from the following suppliers :—

HOME RADIO (MITCHAM) LTD., 187 London Road, Mitcham, Surrcy.
FRITH RADIOCRAFT LIMITED, 69-71 Church Gate, Leicester.
SEND THIS COUPON FOR FULL DETAILS WITHOUT OBLIGATION szries 00

Sarizs €0
19 self-
congainad
ranges a.c.
/d.c. 200
micro-
amp s—
5.0000hms
per  volt.

it b T S — == 2! ranges
| To: MEASURING INSTRUMENTS (PULLIN) LTD., ac / de
Electrin Works, Winchester Street, Acton, W.3. 100 micro-
Please send illustrated leaflet of the M.I.P. Series 90/100* Iaénoopvim_s
Test Set, together with details of the new easy payment scheme. 10600
* Delete whichever Series number not required. drs o

volt.
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Editorial and Advertisement Offices :
PRACTICAL TELEVISION
George Newnes, Ltd., Tower House,
Southampton Street, Strand. W.C.2
© George Newnes Ltd., 1938.
Phone : Temple Bar 4363,
Telegrams : Newnes. Rand, London.
Registered at the G.P.O. for trans-
mission by Canadian Mngazine Post.

SUBSCRIPTION RATES

including postage for on: yar
Inland - - 19s. per annum
Abroad - -17s.6d. per annum
Canada - - - 16s. per annum
CONTENTS:
page |
Televiews 357
[ Scanning and Synchronisa-
tion o . 358

lation
Servicing Televnsnon Recewers

The Editor will be pleased to consider
articles of a prac/lcal nature _\uladlp
Sor publication in “* Practical Televivion.
Such articles should be writtcn on one
sidle of the paper only, and should con-
tain the name and address of the sender.
15°hilst the Editor docs not hold himself |

will be made to return them if a stamped
and addressed envelope is enclosed. All

shot Id be addressed to :

The Editor,
“ Pyactical Television,”

George Newnes,
1.1d.. Tower House, Southampton Sireet,
Strand, W.C.2.

Owing to the rapid progress In the
design of radio apparatus and to our
efforts to keep our readers in tauch with
the latest developments, we give no
warranty that apparatus described in
our columns is not the subject of lettzrs

Copyright in all drawings,
;:mph: and  articles
> Practical Television” is specifically

photo-
publlsh(-d in

\'x«s—\a-o—/)-o«*)f—M(}‘—’K juf

G

reserved  throughout  the  countries
signatory to the Berne Convention and
the U.S.A. Reproductians or imitations
of any of these are therefore expressiy

- - $ 3

i

TV TRAFFIC CONTROLS

HE uses of television are not confined to entertainment
only. Underwater TV has already béen successfully used
in the location of wrecks and now Durham has achieved

the distinction of being the first city in Britain, possibly in the
world, to be equipped with a permanent television traffic contro!
system. This system was first tested in August, 1956. It has since
been perfected and the permanent system was officially switched
on recently by the Parliamentary Secretary to the Ministry of
Transport and Civil Aviation. It is designed to speed the flow of
traffic through the narrow and tortuous streets leading to the
centre of the town. This television installation, which is of the
industrial type closed circuit system, gives the policeman on
point duty in Durham’s market place an unobstructed view of
vehicles approaching over two bridges which were previously
out of the line of vision of the traffic controller. The miniature
television cameras transmit pictures of 100 yard stretches of
road over lead-covered coaxial cable to two 9in. monitors in
the policeman's control box. The cables are laid underground
and the whole equipment, including the cable, is of British
design and manufacture. The cameras are fitted with windscreen
wipers, demisters and defrosters and are operated from 25-core
P.V.C. cables and specially designed multicore television camera
cables. The three sets of remotely operated traffic signals used
are actuated from the police box by means of 4-core P.V.C.
insulated and sheathed armoured cables, and special police signal
lights are operated by cables of similar construction. Electronics
is indeed coming to the aid of the police and if this system is
generally adopted in busy places, such as London, the speed of
traffic through those places will be considerably accelerated,
and make many traffic signals, probably the greatest cause of
obstruction, unnecessary.

THE “PRACTICAL HOUSEHOLDER’ EXHIBITION
A REMINDER to readers that the PRACTICAL HOUSE-

HOLDER EXHIBITION organised by our companion
journal opened on February 19th and remains open until
Saturday, March Ist. The Exhibition is open daily from {1 a.m.
until 9.30 p.m., and from 10 a.m. to 10 p.m. on Saturdays.
The entrance fee is 2s. 6d.

“ THE BEGINNER’S GUIDE TO TELEVISION ”
JE would inform all readers who have inquired as to the
possibility of a reprint in book form of our recently
completed series of articles entitled ** The Beginner's Guide to
Television ™ that a limited edition of this article in book form
will be published later this year and an announcement will be
made here when it is ready.—F. J. C.

QOur next issue,

dated April. will be published on Marcir 21st.
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8 .
7.—LINE SCANNING CIRCUITS
WITH the circuit and values given last month.

sufficient scan will be obtained to deflect a

14in. or 17in. rectangular tube with an
EHT of 12 to 14kV. The width control should give
a = 10 per cent. variation over nominal picture
width and the linearity circuit should ensure that
no departure from linearity will exceed = 5 per
cent. of that at the screen centre. Total power
consumption will be about 100 mA from a 200
volt HT. line. The boosted H.T. will be about
450 volts, allowing a drain of a few milliamps to
be taken for the frame oscillator desribed in a
preceding article. One word of warning, before
connecting supplies to V2 and V3 it is advisable
to check that the sawtooth oscillator V1 is func-
tioning, as the absence of sufficient drive to V2
will result in small bias developed across Rg and
over-dissipation of this valve.

B Direct-drive Circuits
v/ ATl the deflection
circuits so far described
made use ol a trans-
former 1o supply scan-
ning current to the coils
and to match diode and
pentode impedances.  If
the deflection coils used
can be made to with-
stand  higher pulse
potentinls a “ trans-
formerless ™ circuit  be-
comes possible.  This is
known as the * direct-
drive”  system and a
simplified circuit is
shown in Fig. 48. Briefly
the circuit l'unctiong on
Fig. 47.—Scan width controf. *NCTEY lransfer consider-

To diode
ve
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& S) yrchrenisadion

By G. K. Fairfield

the entire scan period keeps point X at a constant
potential (approximately that of the H.T. line).
and the difference between this and the boost
potential across C1 enables a linear rise of current
to take place in Ly.

Referring to Fig. 49, cnergy transfer takes
place during the flyback when that stored in
La during the first part of the scan is transferred
to Ly and later this cnergy is conveyed to (|
during the second scan period.

The major disadvantage of this circuit is that
for reasonable efficiency the deflection coils L.\
must have an inductance of some 34 mH and
this. of course, leads to very high potentials
being developed across them during the flyback.

Practical Circuit

A circuit designed to scan a  14in: or 17in.
rectangular tube at 12-13 kV is shown ‘in Fig. 50.
An extra winding (2) has been added to La in
order to boost the pulse voltage developed across
this during the retrace period. Rectification by
V4 will then provide EHT for the tube. The
linearity circuit is a tuned transformer identical
to that described in a preceding article. and is
placed in scries with the boosting diode cathode
V3. Width control is very simply obtained by
means of a high-wattage control R which varics
the boost potential and hence current rise in L.y.
This will be found to have very little effect
on EHT as the picture width is varied. As in
the previous circuit a small drain of a few
milliamps is permissible. from the boosted H.T.
(about 400 volts) for the frame oscillator.

The capacitors C1 and C2 must be capable of
withstanding a high pulse potential and are con-
structed of 70 € coaxial cable. This should
have polythene insulation between inner and

ations. outer conductors and will be found to have a
I'he sawtooth driving L =

potential at the grid of VI TC/ Energy being
causes this valve to draw ve storéd i L3, Energy
surrent via V2 (the dio.dc Ly ggiggczig mnfé’ffﬁﬁf,gf,‘
acting as an anode load for N
V1. During the flyback VI .is 0 p
cut off and energy stored in
La is diverted to charge C2
and C3 and in the second part /
of the flyback these capacitors Aen o e
begin to discharge through la
and Ly. As soon as the -

M -
potential across Ly has reached - =
a large enough value V2 is co Energy to Ly. N
rendered  conductive and  the e Vs el Epergy
boost capacitor C1 is charged. gix:"/z;’zlt - C o
With C1 fully charged VI is ) CODO’UC?{/:@
made to conduct once more \ ] HT =
and the cycle repeats.  Thus yig. 48 (Lefo).—Simplified ** direct-diive ” circuit.  Fia. 49 (Right).—Energy

the conduction of V2 during

transfer in the civeuit of Fig, 48,
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capacity of some 25 pF/ft. The coil T2 shown
in Fig. St consists of two windings “a’ and “bT
wound on 4 in. diameter ferroxcube rod. If a
wave-winding machine is available both windings
can be wound in this way and suitable gears are
quoted in the drawing. Winding “a” can also
be layer wound with 0.001 in. paper interleaving
betwden successive layers.  An alternative way
of winding the EHT overwind “b ™ was described
in the previous issue and this method can be
used if wave winding cannot be employed.
The heater winding for V4 can also be wound
on the ferroxcube core and consists of nine turns

©  WINDING DETAILS FOR FIG.51.
Wdg. ‘a’.—750 turns .0092 en. & single-sitk ;
4in. wide wavewound using gears : :

A48; B42; C39; D44; E30; F90. :

Wdg. “b'.—1,300 turns .0040 en. & s.s.c. 1/8in.
wide wavewound using gears : H
A36, B28; C38: D48; E80; F 40.

Wdg. ‘c’.—9 turns polythenc insulated wire. }

[ P PR IR S

L N SR S T SR

of polythene-covered wire (the “inner™ of
c¢oaxial cable).

In setting up this circuit carc must be taken
to cnsurc that V3 is conductive during the entire
scan period. As its cathode potential is rising
towards the end of V2 conduction period it is
possible for it to be cut off when the C.R. beam
is approaching the right-hand side of the screen.
This will cause severe “ringing 7 at this side of
the picture and if this is found to occur the
value ot C2 and C3 will require adjustment.

This question of ringing is a very important
one and it is likely to be experienced in various
forms when any line scanning circuit is set up
for the first time.

TELEVISION

“ Ringing >’ of the Line Scan

Normally this occurs at the left-hand side of
the picture when the diode is just commencing
to conduct. The ringing at the right-hand side
mentioned above is unusual and peculiar to the
direct-drive circuit. The major source of ringing
will be resonances of the EHT overwind with

359

Insulated Ferroxcube 14" perspex sheet
former rod FX1099 2*wide, softened
14 inside 2"long L4 diz under heat and bert
d/a\meter into shape

Winding
‘a’

Wwinding
. b 0

winding X

‘e Ant-

corong

tags

Fig. 51.—* Direct-drive " circuit—anode and EHT
coil details.

itseli and stray capacitance (Fig. 52). The tuned
circuit so formed will oscillate at a frequency
of between 2 and 600 Kc/s when shock-excited
by the sudden change of current during the fly-
back. To somec extent these ripples are damped
by the conduction of the boosting diode but at
the beginning of the picture trace (extreme left-
hand side) their amplitude is large and some
modulation of the scanning waveform may be

HT+ 12000
Al resistors .
/150K S56K0 28KN are g watt I
low W unfess Otherwise ATKOS
- stated ) W=
= 01 pF Wi ﬂ’,,]:
»-“ﬂ 2%/(&);{ pF
{ N339 T2 =
ve v329 -~
. : ) V3,
Sync. I
input %\f
jol uas
va
Z680
ZHKN -
L w—— EE —_ -?/
: e 70F
0l 300 :/i/ o EHT
2250 JAY1%

Fig. 50.—Practical circuit—** direct-drive ** line timebase.
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observed. If the magnification factor (Q) of
this circuit could be reduced then the oscillations
would not build up fo such a large amplitude
and the diode would exert a more noticeable
damping effect.

One way of doing this. without at the same
time reducing the EHT built up across the coil
at the lower flyback rate (about 50 Kc/s), is to

Transformer

Frame output
w/ino’fng

tronstormer

%

6 Gap g

Frame
Mumetal EHT deflection
strip overwingd coils
Fig. 53 (Left).—Method of reducing transformer

*“ringing.””  Fig. 55 (Right).—Method of avoiding

frame coil resonances.

placc a strip of p-metal or radiometal foil
between transformer windings and EHT over-
wind (Fig. 53). This should not form a complete
turn but a 4 in. gap left between the two ends.
In operation it serves to lower the effective Q
of the EHT winding at the higher frequencies
and reduces the amplitude of ringing.

Another source of ringing lies in the dissimilar
resonances between each half of the line deflec-
tion coils. This is removed by tuning the half

a3
:

| Deflector coil capacitances

TII

I ve
I
S vl
F- v3
L
L
il |
A > EHT
L
o T : HIi— Chassis

Fig. 52.—Line scanning output stage showing circuit
stray capacitances

TELEVISION March, 1958
having the least stray capacitance (i.e., that end
remote from earth) with a high-working voltage
trimmer (Ct of -Fig. 50) so that the two resonances
can be made equal and their combined cffect
nullified.

Finally there is the resonance of the tuned
circuit formed by the frame coils and stray
capacitance’ (. This will cause the type of
modulation to the lfine shown in Fig. 54, and uas
the coupling between lin¢ and frame coils cannot

Fig. 54.-—Ripple on line due to frame reconance. -

casily be controlled, it is better to damp each half
of the frame coils with a small resistance as
shown in Fig. 55,

(T'o be continucd)

New BBC Stations
NEW BBC television stations, are to be built.

with the approval of the Postmaster
General. nuar Peterborough and in Orkney. The
Orkney station will in addition carry sound
broadcasts on VHF.

The Peterborough  station will serve about
110.000 people who arec at present outside the
service areas of the existing BBC stations at
Sutton Coldfield. Norwich. Holme Moss and the
Crystal Palace.  Tests are starting forthwith on «
possible site and the construction of the station
will start as soon as all the necessary consents
have been obtained. but no date can yet be given
for its completion.  According to the BBC's
present plans. the station will work on Channel s
(vision frequency 06.75 Mc/s.. sound frequency
63.25 Mc/s.) with an effective radiated power
between 1 and 2 kW.. and with horizontal polar-
isation. which means that receiving aerials should
be mounted horizontally.

The Orlney station. which will carry  both
television and scund broadcasts on VHE. will
serve some 30.000 people in the Orkney Islands
and along the north coast of Caithness. According
Lo present plans. the station will be on a site at
Netherbutton.  previously  used by the  Air
Ministry. where an existing 3501, tower will be
used.  The television transmissions will. it is
proposed. be on Channel § (vision frequency
66.75 Mc/s. sound frequency 63.25 Mg/s.) and
will be vertically polarised.” which nmiecans that
recening acrials should be mounted vertically.
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Multi-channel Junen
Onatallation

HINTS ON MODERNISING OLD RECEIVERS FOR MULTI-BAND RECEPTION

By Gordon J. King, M.L.PR.E.

S judged from letters received. it would
appear that a large number of rcaders are
still not too clear on the best method of

adapting their receivers for multi-channel opera-
tion. Of rccent months much has been written
with regard to Band HI converters of the simple
add-on type. The merits and disadvantages of
this mode of conversion have been discussed in
some detail, and most of our readers arc now
clear on the fact that. while the add-on method
serves admirably in the outer service arcas of a
Band 1 transmitter where the Band I aerial
signal is large in comparison with the stray Band i

Band [ Aerial

RE 4 ~ Visiop Vision |__
T Amo. £ IFs Det.
: :
' H
H H
H
: i
:‘ _____ Front=£nd __3 Sound || Sound [ __
Cand I only 1LF§ Oet.

Fiz. 1.—A Dblock diagvam of the sound and vision

stages of a conventional superhet receiver.

signal picked up on the receiver/converter wiring.
considerable trouble is often experienced in arcas
of high Band 1 signal owing to breakthrough of
the BBC when the combination is switched to the
I.T.A. channel.

Re-radiation of the converted Band Il signals
at the frequencics corresponding to the local
Band I channel represents another diflicult prob-
lem closely associated with this type ol conver-
sion. However. unless one is prepared to redesign
and realign the sound and vision channcls. there
is little Teft for the experimenter to do but to
use an add-on converter where the receiver is of
the T.R.F. mode.

Multi-channel Operation

Since most single-band receivers now in use
feature the superhet principle. however, it is not
unduly difficult to add a muiti-channel tuner and
bring the receiver in linc with current develop-
ment. Tuners highly suitable for this purpose
ate readily available from most dealers at this
time. and once the general idea of circuit connec-
tion is realised. the experimenter should have no
difficulty at all in the installation of such a tuner
to any -type of recciver.

In Fig. | is shown a block diagram of the
various stages in a single-band receiver con-
cerned essentially with the sound and vision
signals. As is usual practice. the signals from
the aerial are amplified by the R. F. stage to a
level which ecnsures adequate operation of the
frequency changer section. Here the term * fre-.
quency changer ™ indicates the section of the
circuit which deals with the production of the
oscillator signal and the mixing of the oscillator
signal with the incoming signals to produce the LF.
signals. In some receivers a single valve (pentode
or double-triode) performs these functions. while
in other receivers. notably Kolster-Brandes models.
separate mixer and oscillator valves are employed.
The LF. signals so created arc further amplified.
sometimes first both together in a common LF.
stage. and then in their appropriate channels.

Redundan't R.F.

Hlustrated in Fig. 2 is the arrangement with the
inclusion of a multi-channel tuner. The tuner
itself contains the R.F. and frequency changer
sections. along with the necessary coils and switch-
ing to provide the given LF. signals on any
channel. [t is seen. thercfore. that the incorpora-
tion of a tuner renders redundant the original
R.F. and frequency changer stages relating to the
receiver proper. The LF. signals produced in the
multi-channel tuner are coupled direct to a suit-
able point in an LF. stage which is common ‘o
both sound and vision. and in this way the signals
are amplified at I.F. in the scparated channels in
the usual manner.

Band II Aerial

!

Band [ Aerial

Combining
Filter

N Murti— Low —Gain hop .
L Channes Common [F ‘7:_’?/’ lg::‘on
Tuner Amplifier oS .
Original
£C.
Sound || Souna |__
LF5 Det.

Fig. 2.—A block diagram showing how the tuner
replaces the original R.F. amplifier and freguency
changer stages. and how the original frequency changer is
sometimes altered to form a low-gain common L.F. stage.
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Coupling the Tuner Signal to the Receiver

Whilst the original Band | R.F. stage is always
removed from the circuit. it is sometimes desirable
to retain the original frequency changer or miver
valve and rearrange its circuit so that it functions
as a low-gain common LF. amplifier, into which
the tuner signals can be injected without loss of
efficiency as the result of the coupling.

The schenie is given in Figs. 3 and 4. Shown
in Fig. 3 is the frequency changer stage of a
representative single-band receiver (of the Fheo
‘1141 series). in which an R.F. pentode (Mazda
OF1) serves as mixer and oscillator.  The circuit
is whotly conventional and requires no {further
comment.

A popular and extremely eilicient method of
coupling the tuner signal to the receiver s
revcaled in the modified circuit at Fig. 4. As
may be seen. the oscillator and R.F. coupling
components are removed completely from  the
control and screen grid circuits of the valve, and
the screen grid is energised by connection to the
decoupled H.T. point between the H.T. side of
T1 primary and the 4.7k resistor. the 0.003 uF
capacitor serving as the decoupling component [or
both screen and anode circuit.

Loading the control grid is a 100-ohm resistor.
across which the tuner signal is connected by way
of the tuner’s coaxial signal feed lead. the inner
conductor going to the grid side of the resistor
and the outer conductor to the chassis connection
—this is most important. Bias is applied to the
valve by introducing a resistor of some 180 ohms
in the cathode circuit and decoupling with a
capacitor in the region of 0.001 xF. [t is inter-
esting to note that the valve was biased auto-
matically by the oscillator signal when working
originally as a (requency changer.

s AT+

7o
contro/
Grid of
common

IFvalve

Osciltator
coil

2pF

To
Cathode
of common
1F valve
—

Oscillator
trimmer

5KQ
Contrast

WWWWY
[oIN
o]

MMM

AAAARAAR

]

22
pr

From
RF stage

To Cathode 4_.wf«ﬁmv_j
of R.F valve

Fig. 3.—A representative frequency changer stage before
moditication.
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Although removal of the connection from the
contrast control to the cathode of the R.F. vahe
means that the overall gain of the LF. ¢hannci
is now controlled by varying the bias on the
common LI valve only. it is usually found in
practice that sufficient range of contrast control
is possible, and that tendency to overloading carn
be avoided by adjusting the appropriate sensi-

= HT+
47KOZ
822
K 7o contror
Grid of
common
1E valve

7o Cathode
of common
1F valve

v

21500

LARAAAR

SKQ
Contrast <

/E

AAMAAAAAAA A A
VWWWIWWYV

8
=%
ng
=
@
O
FAAAA ng
VYV [

A
VWYWWVWY

l A
3

m

AAAAA
VYVYWY

T
5

IOOO/
Coaxial IF Feed W
from Tuner ¥
Fig. 4.—The stage at Fig. 3 altered to form a low-gain
common 1.F. amplifier to facilitate connection of the
tuner signal.

tivity control on the tuner. In this respecl. most
commercial tuners feature cither one or two sen-
sitivity controls for varying the gain of the R.I-.
stage cither simultancously on both bands or
individually on cach band. Individual adjust-
ment cnables a balance to be made initially
between the signals on Bands | and I thereby
avoiding the necessity of contrast adjustment when
changing from once band to the other. The
switching ol the sensitivity controls is perlormed
automatically as the turret is rotated.

Extra Gain

The arrangement shown in Fig. 4 suits the
majority of cases. whether in the fringe or in the
service arca. If extra overall gain is required
owing to the receiver working in an outer fringe
arca or on a relatively low aerial signal. the
effective sensitivity of the modified frequency
changer common LF. amplifiecr stage can be
cnhanced by feeding the tuner signal to the
control grid by way of a matching transformer.
instead of direct to the grid across a low value
resistor.

fhe circuit section at Fig. S illustrates the
idea.  ‘the grid winding of the transformer
should be designed to tune over the LF. spectrum
of the tuner,receiver. final adjustment being made
by a dust-iron tuning slug in .the coil former.
while the tuner coupling winding should consist
of two turns of p.v.c covered wire wound round
the carthy end of the grid coil.
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If a standard %in. former is used. a coil of
15 turns of 36 s.w.g. enamel-covered wire will
tune over the standard LF. range. between 34 and
41y Me/s, 40 turns will cover a range of betwcen
15 and 20 Mc/s. and approximately SO turns will
tunc between 9 and 15 Mc/s. The coil slug is
adjusted to give the best compromise between
sound and vision.

Other Methods of Signal Injection

Another method of stgnal injection which is
sometimes adopted. especially where a double-

Original Original

Mixer Oscillgtor

. section section

Coaxial (no longer

1F Feed used )
J

from Tuner
il

|

Malching
Transformer

V #

%/ 7 Coaxial
C (F Feed
‘rom Tuner
Fig. 5 (Left).— Extra overall gain can be secured by
coupling the tuner signal by way of a matching trans-
tormer. Fig. 6 (Right).—When a double triode frequency

changer valve is featured. tuner connection can be made
at the cathode circuit of the original mixer section.

triode frequency changer vulve is used. is shown
in Fig. 6. Here the tuner signal is applied across
the cathode resistor of the triode of the original
mixer section. after first removing the decoupling
capacitor. of course. and the grid is connected to
chassis (earthed). The other triode scction.
relating to the original oscillator, is no longer
required and is disconnected.

Although the methods given above demand
slight circuit alterations to the parent receiver.
they are to be recommended where the receiver
is to be used on the edge of a service area or
in fringe areas. where that little extra gain can be
used to advantage.

In districts close to the transmitters there is
often no necessity to alter the receiver at all.
for manufacturers of tuner units terminate the
tuner connecting leads with plugs for direct
insertion into the vacated valve holders of the
parent receiver. Plug-adaptors are also available
in this connection to match the tuner plugs to
the reeeiver valve holders. When this method is
adopted. however. the tuner signal is injected
into the common LF. amplifier. and both the
R.F. and frequency changer valves are removed
from the receiver. Full details of this mode of
connection are usually supplied with this type of
plug-in tuner.

Tuner Heater Supply

When the plug-in method is used, both hcater
and H.T. power is conveyed to the tuner valves
from the receiver circuits by way of the plug/
valve holder connections. Where the receiver

TELEVISION 363

incorporates a scries-connected heater circuit. a
tuner also featuring series-connected valve heaters
is used, and the tuner heaters are introduced in
serics with the receiver heaters. The valves used
in this case are PCC84 (R.F. amplifier) and
PCF80 (frequency changer). having 0.3 amp
heaters. which, of course. should match the heater
current of the receiver valves. Where the valves
in a serics-connected heater chain have 0.1 amp
or 0.2 amp heaters. it is often necessary to usc a
separate heater transformer for the tuner valves.
bearing in mind that the inclusion of a mains
transformer destroys the D.C. featurc of an
A.C./D.C. receiver.

If the receiver has parallel-connected heaters.
however. then a tuner also featuring parallel-
connected valves is used. and the tuncd heaters
are conneected in parallel with the receiver
heaters. The valves used in this case are ECC84
(R.F. amplifier) and ECF80 (frequency changer).
having 6.3 volt heaters. which. of course. should
match the heater voltage of the receiver valves.

To give the experimenter a better idea of the
connections necessary. the circuit of the Brayhead
Type BT. 13A tuner is shown in Fig. 7. The
tuner’'s L.F. output. heater and H.T. leads arc
carried in a multiway cable and terminated in 2
B9A plug to facilitate the plug-in installation
method. aided by the plug-adaptor. as already
described.  However. when the tuner is to be
wired into the receiver to give enhanced gain. the
BY9A plug is cut off the multiway cable and the
covering pulled back to expose the colour-coded
connecting wircs.

It the receiver which is to be converted has
a series-connected 0.3 amp heater. the heater chain
will be broken by the removal of the R.F. valve.
but the circuit is completed through the tuner

Recever On, O

7o Receiver

power circuits ; Switch
?f heaters Heater AC.
valves Transformer i Mains
o ﬁ '—sv/'-—x—q
Receiver W
chassis 74

Fig. 8.—Showing how a separate heater transformer
is connected for emergising the tuner valies when they
cannot be included in the heater chain.

valve heaters by connecting the brown and grey
heater wires across the heater tags of the R.F.
valve holder. This will result in a slight drop in
current throughout the chain. since two valves
are introduced and only one removed. but this
can be compensated by resetting the mains voltage
sclector of the receiver 10 volts down, for
example, from 230 voits to 220 volts.

1f the receiver has a series-connected heater
circuit different from 0.3 amp. a suitable resistor,
cqual in value to the heater voliage of the
removed R.F. valve divided by the heater current,
will need to be connected across the hcater tags
of the R.F. valve holder to meointzin coutinuity
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of the heater chain. A wirc-wound 3-watl resistor
Serves in most cascs. A tuner incorporating
6.3 voit valves should then be used. and the
heaters encrgised from a separate 6.3 volt heater
transformer. having a primary to match the
applied mains voltage. This should be connected
across the receiver side of the onjofl switch, as
shown in Fig. 8.

If the receiver has parallel-connected 6.3 volt
heaters. then it is a simple matter to connect the
appropriate tuner heater wires accross the heater
circuit of the receiver at any convenient point.
ensuring first. of course, that the heater circuit
is 6.3 volt and that a tuner with 6.3 volt valves
is used.

Tuner H.'T. Supply

H.T. for the tuner is picked up from the parent
receiver. the required 30 mA  usually being
available without trouble owing to removal of
’ The black

TELEVISION . -March, 1958

to the chassis of the receiver. It should be
clearly observed that when such a connection is
made to a receiver of the A.C/D.C. type. the
chassis of the converter. as well as the receiver
chassis. is in connection with one side of the
mains supply. and this may well be the live side.
Care must be taken. therefore. to ensure (a) that
the neutral side of the mains is connected to
chassis and (b) that the tuner is installed within
the receiver cabinet so that it cannot be touched
during normal operation. The acrial circuit of
the tuner is isolated from the chassis by way of
C21 and (€22, thereby complying with BSS 415
Safety Regulations in this respect.

The red H.T. positive tead can be connected
more or less anvwhere on the H.T. line of the
receiver. A good point is the screen grid or
anode tag of the vacated R.F. valve holder. that
is, of course. provided the components direcily
concerned with the H.T. feed to this valve were
not removed when the R.F. coupling and

(Concluded on page 392) :
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HIT+ Red 1K 7 %pF V) PE 2 6e8K0  6BKOZ
Earth Black ’ ' C =
>

Heater Brown

/nside top view of

894 plug showing
connections end
leads to tag pane/

80 N
Aerial
I/nput

A

oo, S~ T=
YWYV
2\:]
I.__lr )
30

Fine
Tuner

/Q00
(= R8 Cu
10K} 1 10pF
&7 1000
T
White
Z ] Heater Green
' —]
Ol
il | l Meater Brown
L Ot g 5 4 -L
ES | = =6 ci3
= S« 7000 T/ooo
= VvR/ vR2= PF PF Hegter Grey
i T C/4
[ [ [ " 10000F
Fig. 7.—Circuit diagram of the BT. 13A. N
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HIS receiver. which is a 19 valve plus
cathode-ray tube. is a superhet designed 1o
work on any channel on Band 1. and can
be used with a converter for Band I1L “The
intermediate frequencics are. Sound 37.625 Mc/s

~and Vision 34,125 Mcys. The tube is a G.E.C.
Type 6901A—16in. round tube. with a heater
voltage of 6 volts, and requires 12kV—EHT.
The deflection coils are 75 degree angle for full
scan.

Description of Circuit

The valve and C.R.T. heater circuits are fed
from a mains transformer with various tappings
on the sccondaries for the valves. The H.T. supply
is as with an A.C./D.C. receiver. and therefore
the chassis is connected o one side of the mains.

The first 3 valves. Z77's. arc common to the
vision and sound circuits and function as R.F.
amplifier. frequency ehanger and LLF. amplifier.
A variable 5,000 ohm. resistor in the cathode
circuit of VI and V3 acts as a contrast control.
and determinces the gain ol both sound and vision
scctions. The frequency changer V2 is of the self-
oscillating type. with a Colpitts circuit between
screen grid and conirol grid.  Interference from
sound transmission of the adjacent televiston
channel can be tuned out by adjusting L7 which.
with C7 and C11. constitutes a series tuned circuit
across the output of V2. Sound is tapped off the
secondary of the 2nd LF. transformer L13. Sound
rejection from the vision circuit is provided for
by T1—T2. which should be adjusted to minimum

PRACTICAL TELEVISION

] FRAME TB (Fig. lc)
R51—2.2 K. R67—100 .
R52—-100 K ¢. R68—330 2.
R54—1.2 M £, R69-—2 K ©.
R35—1 K.

R38—150 K ¢, C50—.04 ,F.
R59—500 K . C32—.04 (F.
R63—1 M £, C31—.1 pF.

R64—1 M . C36—.25 pF.
RG6—1.8 K ¢, C39—500 F.

365
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By F. E. Apps

vision.  Vision demodulation is effected by one
diode section of VS—D77. the other scection being
used as vision interference limiter controlled by
R45—50K. Video amplifiers are Vo and V7 in
paralicl. both Z277's, V11 and VI2—2Z277 and D77
act as sync separators for line and frame sync
pulses

I'he line timebase circuit consists of VI14—L63.
which acts as a blocking oscillator with trans-
lormer TR2. The sawtooth voltages arc fed to
the grid of VIS—K'T36, on the anode circuit of
which is the live output transformer and the
horizontal form control. The efficiency diode is a
U329 and the EHT rectifier a U37. The width
control is across one part ol a scecondary winding
of the line output transformer. R32 is horizontal
hold. The frame circuit consists of V18—B63S
and V19, N78. The B63 acts as a multi-vibrator

To Vit Grid (Sync,
t via RS0 (y )

70 4 on Lmne
Transformer TR3 Fram?2

Deflecticn

Coils \

vi2a

23S VHT D77

7o vi2a

Anode 248 |

SSW’C.) ma. [ 0e35ma
vig

865 4°—45  Cs2

VYV YY VWYV VY

7
¢ b
(D ZR64 >
E [ ==
b = < g
c| . g s
QL 3 = R69

AAAAAA,

A
Vert Holg

!/er;_/ Form %/:

Fig. 1(c).—The frame timehase section.

WwWWW.americanradiohistorv.com


www.americanradiohistory.com

366

with vertical hold control R59—S500K between
the grid of the triode and chassis. The output
is fed to the grid of V19, via 54 and R63 (I
meg.). the height control.
The vertical form control is in the
cathode linc of the frame output valve. =
The sound circuit consists of V8§ A

PRACTICAL TELEVISION
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found that when the deflector coils or the cathode-
ray tubc are changed. optimum focus cannot be
obtained without shifting the focus magnet. T his
may mean fixing spacing washers between magnet

—Z77. V9—D77. VI0—DH77 and vowme . Vert. Hold -

VI3—N78. V8 is the sound LF. Contro/ O ‘ v8) - ert. Hold

valve. V9 acts as a sound noise sup-  on-0# = M vert Form

pressor. V10 is the sound demodula-  Switch & '

tor and A.F. amplifier. VI3 is the Q Q : o

sound output valve. Sound volume is controlled = e VT l Heignt

by R28 (.5 megs.) in grid circuit of V13. = Spot
Limiter

The Cathode Ray Tube e

This is a triode with a BI2A basc. 1t is modu-
lated on the cathode (pin 11) from V6, V7. The
brightness control. R47—100K. is in the grid
circuit.  As difliculty was experienced. owing to
wide-angle deflection, with neck cut ofl. ic.. a
shading in top left-hand corner of picture. a small
magnet similar to an ion trap is fitted on the
neck of tube near to the base. Rotating this
magnet  clears this shading. To
prevent distortion of the scan, duc to
the stray magnetic ficld of the focus
magnet. which affects the top left-
hand and bottom right-hand corners.
strips of stalloy lamination are fixed
on a bracket on the chassis near to
the deflector coils.  These strips. which can be
rotated on the bracket. are moved until optimum
scan shape is obtained.

Brightness

Focus
This is restricted in this model and it may be

23SV AT

YYVVYYY

7o CRT
Cathode

AAAAAAAARAA
YyY

2

AARAAAAAAAAL A
VYVYYVYY VYV VY

[

VYVYWWVVVYVY

[ Horiz Form

DV/G Z 7@

=] width
L2

w

(2 Horiz. Holg

TRS

) C58

Fig. 2(b).—Main deck Iayout.
and focus magnet plate, or removing them if
already fitted.

Dismantling of Set

The chassis -is in two parts, onc the rain
chassis which comprises power supply, timebascs.

controls. and sound output
stage. the other the sub-
deck  consists of R.F.. F.C.

L.F.’s, video demodulator, video
amplifier stages. After removal
of back. R.F. subdeck is first
removed. This is held to main
chassis by two 6B.A. screws.
Before moving  subdeck, dis-

SYNC (Fig. la)
R49-—22 K2, R65—10 K2
R50—2.2. M. ;
RS3-47 Ko CTo
R56-—68 K. : o

C53—.01 uF.

R57—33 K 2.
R60—cx Ko C55—25 uF.
T RY C57—200 4l
R61—5.1 K& C58—100 nF.
R62—1 K2 C60—.02 «F.

connect the chassis lead going
to main chassis, the lead from

§ Re2 tube base to subdeck, and the

E octal connecting plug which

L L L supplics  heater and H.T.
L ( feS voltages to subdeck.
7 . main

{To vi4 Ar}ode 7o Ve J

via e
(Line T78) (Frame 78)

7o V8
Grio
(Freme T8)

Fig. I{a).- “T'he syac circuit.

.

2 To remove chassis

I recmove the four 2B.A. fixing

= ¥ Yy Y bolts at bottom of cabinet. pull

- 200/250y  off knobs from volume control
AC,

and brightness control. Chassis
can then be withdrawn.
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Servicing and Typical Faults

When servicing this receiver care should be
taken to ensurc that the chassis is at carth
potential, For practically all faults it is first of all
advisable to check the smoothed volts and also
the current taken by the receiver. This should
be taken at a point where the main H.T. linc
leaves the smoothing choke L23. The volts are
235 and the current 220 mA. Observing the fact
that there are several Z77's in the layout. advan-
tage should be taken to change valves over in

Connections fo< Pre~4mp

i
OV8
ve R
5o OO
e
1 T

L Aerial
Contrast

viQ v

> ©
3 v7 Vs

DQV6

video connection
to Main Deck

Fig. 2(a).—Subdeck showing position of valves and
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mavimum  picturc brightness. The two results
coincide quite closely. (4) EHT low or nil.
Check VIS, TR3 (readings at end of article).
C435. V17, C43.

Sound on Vision

[t adjustment of oscillator L1l does nol clear
this. careful adjustment of TI and T2 on a
transmission should clear. A method that can be
used is to adjust the horizontal hold to slip
picture so that edge can be seen. If there is
any sound on vision it will appear as a wavy
or ragged edge. A re-setting of L1 after this
may be necessary.

Vision on Sound

This may be due to cross-modulation. 1In this
case try interchanging V1 or V2 with any other
Z77 except V2 the frequency changer. On the
other hand it may be duec to too strong an input
signal.  Fitting an attenuator will allow the
receiver to operate at a different gain control
setting for the same picture contrast.

COIL AND TRANSFORDMER DATA

controls. L19 Video grid coil 4.5 ohms
. . L8, L18, L20  R.F. chokes 2.5 ohms each
suspected positions. For instance, should the fault 2] Hor Form 33 ..
be affecting vision and sound then V1. V2. V3 22 Width control 82 .,
could be changed by cither. V4, V6, V7, V38 or TRI Primary 560 "
V1l. The metal rectifier MR1 will be a likely TR2 . 18
cause of low H.T. and should be changed. TR2 Secondary 10
Replacement will be an RM4. TR3 Tags 1—2 19.000 '
Frame Circuit 235V 4T
Likely faults herc are @ (1)
foldover at bottom of picture. ER32 e
Here R68 and R6Y should be == 7o vl 74 3

checked as well as C59. The
cathode volts on V19 should
be 12.7 volts. (2) Lack of =
height. Check Ro4 and R63.
(3) Intermittent hold. Gener-
ally due to VI8, although
C52. C54, R58 and RS9
should be checked.

Line Circuit
(1) Poor hold. May be due
due to V14 or following com-

LINE TB (Fig. 1b
R32—100 K. C33—200 pf.
R33—100 K. C35—.01 sF.
R34—33 Ko, C€36—.01 sF.
R37-—5.6 K. C37—4 n¥.
R38—68 K. C41—22 pF.
R41—1002. C42—1.0 oF.
R42—10 K. ca3—32 oF.
R72—5.56. C44—1 F.
C31—.001 pF. C45—-500 pF.

ponents C33, TR2. R32. R33.
R34. (2) Insuthicient width.
Check the following. C36.
R37. R38, C37, VIS, L22.

VYYVVVYYVYYVYY

AAAAAAAAAMAM
WYY VYV

R38

AMAAAAAARAAAAAA
YYYVYYVYYYYYTVY

(3) Poor horizontal form. In @
adjusting this control for
good lincarity, adjust it for

Fiz. 1{b).—Circuit of the linz timebasz.
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TR3 Tags 2—7 7 ohms each
TR3 Tags 3—4 0.5 ,,
TR3 Tags 4—5 3.1
TR3 Tags 5—6 4.0 ,,
TR4 Primary 1,450 .
TR4 Secondary 9 .
Mains XFMR Brown/black . 1.0 ,,
Black/white 19.5 ,,
White/grey 1.5 ,,
Grey/blue 1.6 ,,
Yellow/yellow 0.6l
Yellow/black 0.1 ,,
Red/black 22,
Green/black 2.1,
Deflector coils Line 3.8 ,,
Frame 36.0 ,,
Choke L23 74.0

2
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;\'\arch,. 1958

Other Points

Should the C.R.T. develop a heater/cathode
short it will in all probability burn out R38. This
is on top on subdeck near V6. V7. In replacing
this see that no shorting to chassis can take
place. :

Replacing Tube

When replacing a tube, care should be taken
to sce that mask is square and sides vertical.
Front edge should be 3 1/16in. from front plate
of chassis. The brachet supporting focus coil
should be positioned so that rear face of focus
unit is 9/16in. forward of the sccond of the four
triangular support plates. The bracket is movable
by loosening bolts connecting it to chassis.

America Buys British Colour

FOR some years past the medical profession.

and teaching hospitals in particular. have
been keenly interested in the possibilities of
closed circuit television as a medium for demon-
strating surgical and clinical techniques. The
television system has the unique advantage of
giving a magnified close-up view of the proceed-
ings to a large body of people simultancously. It
has always been realised, however, that whilst
many actual techniques can be successfylly
demonstrated with black-and-white television, the
absence of colour imposes a severe limitation
upon the overall usefulness of the medium for
this application.

Marconi's have been actively concerned with
the development of colour television for many
years, and, among other things. engineered the
first compatible colour TV system to be secn
in  Britain, and supplied the camecras and
transmitters which the BBC arc using in their
experimental colour broadcasts. Now. as a result
of this considerable experience, a practical
medical colour TV system has been evolved.

To further this important development. the
well-known  American pharmaccunc_al firm,
Smith Kline and French Laboratories, have

placed an order with Marconi's for the supply
and operation of a fully-equipped mobile colour
television unit, which will be placed at the free
disposal of Medical Authorities for use at
professional meetings of all types throughout
Britain. It will be recalied that carlier .this
year Smith Kline and French Laboratories
shipped to England their American mobile colour

equipment and provided demonstrations in
London and eclsewhere.

The unit will embody the latest types of
Marconi colour equipment including a 3-tube

Image Orthicon colour camera channel, colour-
plexer, pulsc and waveform generating equipment,
vision mixing cquipment. vision distribution equip-
ment and sound equipment. Black-and-white
camera channels will also be incorporated for tele-
vising the panel of doctors who normally comment
on proceedings from a separate studio at intervals
during the telecast. (For this part of the
programme, of course. colour is not essential.)
A 405-line sysiem to Anglicised NTSC standards
will be used. ' )

Wall Installation of TV Sets

ENERAL ELECTRIC television engineers
) have voiced a word of caution in the U.S.A.
for those planning to use a television set in a wall
installation. In view of the importance of the
points raised they arc repeated below.

Prompted by the increasing popularity of
“ built-in 7 furniture and appliances, G.E. pre-
faced the cautionary note by urging those
contemplating such an installation to seck pro-
fessional advice before undertaking the task. In
5o doing they said the possibility of a heat or
fire hazard due to lack of essential air circulation
may be avoided. R

All American General Electric TV receivers. as
well as those made by most U.S. manufacturers.
are approved by the Underwriters Laboratory.
This approval. however. is given on the basis of
the complete receiver with the chassis enclosed
in its own cabinet. ,

The TV cabinet is designed by the manu-
facturer so as to permit adequate air circulation
throughout the interior of the set when operating
In an open area. This provides the necessary
cooling action and is absolutely vital for safe
operation and long life.

G.E. engineers point out that some people may
assume that the cabinet provided with the sot
can be built directly into a partition with no
additional safety measures. This. they say, is not
true.  Even if the TV set were to be placed
flush against a wall, sufficient air circulation might
be cut off and so impair operation of the set or
create a heat menace. :

Actually. a built-in television receiver, when
properly installed. should be enclosed in a
separate enclosure with a minimum of two inches
of aiy space between the TV cabinet and the
enclosure at bottom and rear and three inches
between the enclosure and the top of the set.
Adequate grill openings should be provided in
front and at top and bottom of the receiver. This
enclosure should be constructed of an approved
galvanised material similar to the standard
terminal or junction box or other approved fire-
proof material. The TV within the box should
be supported by metal braces and the mains
power supply. installed by an electrician, should
be within the enclosure.
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COAXIAL CABLE

HOW TO MAKE USE OF ODD PIECES
VERY USEFUL.

OST TV experimenters accumulate odd
pieces of coaxial cable. but do not realise
that it can be turned to good account.

Short lengths of coaxial make cxeellent tuned
circuits. Considerations of bulk on the one hand
and falling efficiency on the other. fix their most
useful working range at 50-500 Mc/s, which covers
a wide group of amateur

constructors’ interests. With- Ott/tet[ Coggzgf;o’_
i I v Wi protectin
in this range they will not oree 9% o

only do all that the con-
ventional tuned circuit can
do. but they will often do it
better. They offer an
cxtremely high “Q.” free-
dom from direct radiation.
compactncess and great
versatility in application to physical layout.

An Example

How are we to achieve these results as required.
without the use of higher mathematics? 1let us
start with a picce of cable one quarter-wavelength
long (for the exact meaning of onc quarter-
wavelength scc below). Lect us short-circuit one
end. This is shown in Fig. 1. Now apply a voltage
of the appropriate frequency at the open end. and
et its value be E volts. The distribution of
voltage and current along the line is then as in
the top graph. This is recally common sense—
we would cxpect the voltage to drop to zero
at the short, and the current to rise to a_maxi-
mum at the same point: it may be complicated
to prove, but it is not difficult to sece! Now let
us derive the effective impedance at every point
in the line. This is done. as in Ohm's Law. by

z

& gngd ] —»

Central conductor

Lo @2 Shorted end

( Braiding
N0 centre,

Impedance —m

Fig. 1.— Short length of coaxial cable and the impedance,
voltage and cunient curves.

TELEVISION 69

HINTS

OF CABLE WHICH CAN OFTEN PROVE
By “Scan”

dividing the voltage by the current. This gives
us the lower graph, which is derived from thc
upper one by taking points on the E curve, and
dividing these vollage values by the corres-
ponding current figures from the I curve. Oncz
again. as common sense would dictate, we find
that the impedance at the short-circuit is zero.
(I have actually scen this
deduced as the result of a
page and a half of calcula-
tions!) But look at the input
end—that curve is going up
and up. and. in theory. with
a perfect line. would reach
infinity. And that is really
the wholc secret.  With cer-
tain values of L and C. a
parallel-tuned circuit offers a (theoretically) infinite
impedance to certain signals—those having a fre-

Inner
conguctor

Insulation
|

h—m_:C4 With a given length a short-

quency
circuited piece of coaxial offers (thcoretically)
infinite impedance to certain signals—thosc having
a frequency which makes the line effectively onc
quarter-wave long. The two things are equiva-
lent. except for considerations of efficiency and
convenience. -

To practical cascs then. 1 will not presume to
offer the instruction on the preparation of open
and short-circuited ends on a length of coaxial;
however. before discussing circuits. a practicable
mecans of making tappings may not come amiss.
It is shown in Fig. 4. To prepare, for example,
an 8in. length, tapped at 3in. from the short, cut
Sin. and 3in. lengths. and join as illustrated.
Incidentally, when cutting lengths it is not usually
necessary to make allowance for end stripping.
except at the highest frequencies; and even then
such allowance Is largely a matter for trial and

=

)

Aerial
O——
©

;A
L]

[

7

Fig. 2.— Aerial coupling and R.F. tuning (tapped line,
braiding earthed at threc points).

www.americanradiohistorv.com


www.americanradiohistory.com

370 PRACTICAL
error. These things are not nearly so critical as
some appear to think.

Fig. 2 shows aerial coupling and R.F. tuning,
Fig. 3 is an oscillator and Fig. 5 an R.F. coupling.
It will be noticed that in each case the line is
tuned by means of a variable condenser in
parallel with a fixed one. The connection of
capacity across a line has the effect of ‘increasing
its length, and the variable. therefore, is a con-
venient means of tuning. The presence of the
fixed condenser has two purposes; first. it
enables us to use shorter lines than would other-
wise be needed. thereby indicating compactness;

Fig. 3.—High stability oscillator. The grid
condenser should have zero temperature
coefficient.

[
LD &

(1
N | |
u

Z

1 RF Choke
’

7

2

and secondly, it will be found when using lines
that normal values of capacity swing in the
variable component tend to give rather wider
frequency coverage. Since this is not desirable
in, say, the oscillator of a superhet (as it may
affect the het volts), and since stages to be ganged
together must be constructed similarly. the fixed
condenser is included in all the diagrams.

Simplified Diagrams

The diagrams have been kept as simple as
possible. in order to preserve the emphasis on the
methods of using the lines. Thus, the valve is
shown as a triode; it may well be, but you can
also use pentodes or tetrodes, while the circuit of
Fig. 3 may be used for the triode section of a
frequency changer. All that is necessary is to see
that the valve selected is suitable for the fre-
quencies to be covered. In Fig. 3, AV.C. can
be supplied in the normal way. In Fig. 5. the
line is not shorted. but is shunted at onec end by
a condenser CI. This is because the central con-
ductor is used to carry H.T. to the anode of the
valve. The value of CI should be large enough
to appear substantially a short-circuit to the

“

- - 57 _ K4

<
Outers togetherd
8" cable, tapped st 3 from shorted end

Fig. 4.—A short length of coaxial cable and method of
connection.
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frequencies concerned—say. 5.000 pF at 50 Mc;s. -
down to 500 pP at 500 Mc/s. In all the diagrams
the outer screening is shown -£arthed at several
points. This has been found in. general to bc
the best procedure. though it-is not usually neces-
sary to observe ‘‘single point earthing ” for the
earth connections.

What lengths to cut? Fundamentally, we start
from a quarter-wavelength of the highest fre-
quency to be covered, i.e.. if we wish to tune from
80-100 Mc/s. we take 100 Mc/s, which is
3 metres, and divide by 4. giving 75 .centimetres.
or about 30in.. which which would not be ver
compact. However, this figure applies only to

i

x L

AAAAAAAAAAAARAA
YYYYVYYYYYVYY

-

2

(Central condluctor)
Fig. 5.—R.F. coupling.

air-cored cable. For cables having polythene or
similar cores, wavelengths within the cable are
all shortened to approximately two-thirds. which
at once brings the length down to 20in. 'This is
still rather long, and so we fall back on the
fixed condenser already mentioned in. this con-
nection. In the end we find that, with a 20 pF
fixed condenser and a 5-25 pF variable, we can
cover the range quite nicely with about 6in. to
8in. of cable. much depending, of coufse. on the
input capacity of the valve concerned. and the
strays in the circuit. .

JOIN THE PRACTICAL . GROUP

Edited by F., ]. CAMM

PRACTICAL HOME MONEY MAKER 1;3

PRACTICAL WIRELESS ... 13
PRACTICAL TELEVISION 1/3
PRACTICAL HOUSEHOLDER ... 13
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PRACTICAL MOTORIST & MOTOR
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BAND 3 T/V CONVERTER
185 Mc/s—199 Mc/s

London, Birminzham, Northzrn
Scotiish ITA Transmissions o
Mk. 2 Model, as illustrated. Latest Cascode circuit
using FCCKI amd 0 valves giving improved
sensitivity 2 db) o dard cirenits, built-in
Power Supply A.C. 2 4 v. Dimensions only
stin. x gin. Ht. d4in. Sinple and easy to lit—only
externsl plug-in connections. Wired, aligred and
testod ready for use. State Channel Requirad. Guar.
Bargain Offer—good resuits or full refuid, only

3-]9.6. Carr, & Pk, 276,

Mik. 1 Mod Tsing © BD3s or K0, Tull eon”
atructor'a ot Parts including dritled chassis
Tin. © 4in. x 2§in.. blueprint, vaives and all coms=
ponenta, ete., excluding Power Supplies tu muodifted
W/W design. Many 10's in satisfactory use. Barzain

Suitadly and

Oﬂor only 2 gns. I'. & P. 2/6. Power %upnlv Kit,
complete, 20/-. 1 u P. 1/6. Baud 1-Band 3 Sum.h
Kit, 66,

CONVERTER ACCESSORIES. Banl 1-B:
Cross-over Unil, 7/8. . Yar. Attenuators bub-5
6'9. 8D l’utknll"llter.s/s Band
single dipole with '4 yds, coax., 13 9. 5 element
Beam, 27/8. b clement, 35/-, etc., ete.

Volume Controls ;80 .oii:

Loz, ratios, 10,000 ohms | oo oyy iy gy Yin. liam

—2 Megohms.  JOUR | futpene naalated.
wpindles. -enr

5 ;A ONLY.
guarantee. Miiget Edis- GRADE A" O

wan type.

No. 5w, 3.1 . 11 P8, 8d. Yd.

- ! )
],‘?,c," SPECIAL — Semi-air
o.hms _ spaced polythene, 8U
less awile h, $/- enc ohm. Coax. tin. diam.
Coax vlng: 1/2. éou Stranded core.  Losses

s

ssokets. 1/o.  Couplers [ €8t 50%.
13. Ountlet boxes, 43. ! Ideal Band 5. 9d- yd'
TWIN FEEDER, 86 ohms, 8d. yd. ; 300 chws, 84, yd*

TWIN SCREEN FEEDER, &) ohms. 13 yd.

50 OHM CABLE, B1. per yil., fin. dia.
TRIMMERS, Ceramic, 4 pf.-70 pf.. 8d. 100 pl..
154 pl., 1 pf.. 1'8; 600 pf., 1,9. PHILIPS

Beshive Type 10 8 pf. or 3 to Y¢ pf., 1/- each.
RESISTORS. —Pref. values 10 chms to 10 megohms

CARBON WIRE WO'UND Ve
R w., 3d. 1| 5w, 23 ouns—1/
20\? Tsydv.e; *1 \u'., 8d. ; l<:w.§ ooy 1/8
2 w., 9d. 15w, olvng 2~
10¢, Typa. Sw. l/’9
5° Trea. } } 2/3
1".. Hi-Stab., ¢ w.. 2’ 10w.

WIRE-WOUND POTS. | 3w. LAB. COLVERN, etc.

Pre-Set Min, T.V. Type | Stundard Size Pols, 2jin.
Kieirled Slolted Knob. | Spindle.  High Grade.
Al values 25 ohins to 50 All Values. 100 ohws to
K., 3-cn 69K, 4-130K,58: 100 K., 88
Ditte Carbon Track. | W.W EXT. SPEAKER
50 K. to 2 M-z, 3 - | CONTROL jeR. 3'-

SOLO\‘ SOLDERING IRON3 (200-220 v. or ]
watt Instrument 'Type, 218 att
Yo encil Bit Type, 2618 63 watt Oval Bit Type,
25 - Comprebensive stock of spires avaitiable.
SPEAKER FRE’I’ —l.(pamletl “rnu" anudived
metal 8 x bu\ 213 12« 12in., 4/6 ;

12 « I6in., 5 x 12
TYGAN FRET (Murph

12 x b8 iu, 3/-0 12 x 24in., 4 -, et

8” P,M. SPEAKER (3 ohms)
X Mirs. Unita: Rola, W.B., (elestion, ete,
Al reconditioned and g\nmntcell Tdenl Lst.
Tait, Bargain, 7/8. Carr. 1/6. Ditto with
('t Trans., 8/8.

ALL WAVE RADIOGRAM CHASSIS
3 WAYEBAND} § VALVE3
. 16 m.—50 m. LATEST MIDGET
200 m.—j50 m. BVA
LWL RO0 in.—~2,000 ni. SERIES
Brand new amnd guar. A.C. 200250 v. 4 pos. W/C,
sw.  Nhort-Medlum-Long-tiratm. P.U. socket. High
Q dust gore coils. Latest circuit technigne, delayed
AVC and neg. feedback, O/P 4 watts. Chassiy

size, 13} x 54 x 2kin. Dial. 10in. x 4}in. Hor. or
vert. station names. Walnut or ivory knobs to
choice,  Aligned and culibrated realy for use.
Sensitivity and Quality at Low Cost.

Double wound mains trans. BARGAIN l ns.
Carr. and ins., 446, PRICE g

¥ or 10in. speaker to match, 20'~ and 25'-.

7 Valve De Luxe, push-pull EL41l varsion, 7 walt
output with HjDuty Trans. £12.10.9. Carr. & ins.
5l

RECORD PLAYER BARGAINS
SINGLE PLAYERS—LATEST MODZL3.
4 Rpeeld DBNR (Model T.U.5), 89 3,
4 Speesl COLLARO (Junion), 5 gni.
4 Apeel GARRARD (4=.P), £7.10. b
i e anld Insurance. 36,
AUTOCHANGERS—LATEST MODELS.
4 spred BSR (Madel UAs). £8.15.0.
4 speed COLLARO (RC475, ete.), £3.15.0.
4 specd CARRARD (RO 120H), 8Y gns.
Carriage and Insurance, 4 6.
A}l atbove models Branl New and
Fitted latest style P'weight Xtal. P.U.
(urnover hewl awd twin sapphire stylii.

Guar.
with

RECORD PLAYER CABINET3
Contemporary style re<ine coverell cabinet in
mottled red with cream interior. 8ize 184 \ 13§ x ht.
8}in., titted with all accessories, including speaker
batfle board and plastic fret. Spave available for ali
modern amplifiers and autochangers. etce.
record player mounting board 14 x 13in. Cut mount-
ing boards available.

Cabinet Price, £3 . 3 . 0.

2 VALVE AMPLIFIER (to fit abuve cahinet),
modern eircuit with ELS4 output, ready built, with

Carr. aml in, 86,

6in. spesker amd output transformer, £3.12.8,

carr. atnl ing. 2,6,

SCOTCH BOY, EMITAPE, etc., 1,200ft., 87'-. Long
1,8001t. reels, 45'-. Paper tapz, good
1,2u0ft,, 12/8. Recis only, 3in., 3f=; ¥ in,

3 Tin., 43,

1.F. TRANSFORMER—465 ks¢/
Brand new ex- -inanniactures’s midget l
size 2}in. x {in. x fin. dust core tuning. Ln7
wound l:oils, High Q. Burgain offer, 7/8 pair.

Uneut™

CONDENSERS.—Mica nr 3. Mica. All pre( values.
3 pf. to 630 pi., Bd. ea. Ceramic types, 2.2 pf. to 3,000

pf., 8d. each. Tubulars, 430 v.. Huuts and T.

L0063, 00T, L0035, .01 and .1, 330 v., §d. .02

W .:00\ HuntS, Tt 1= _5 Hunts, 1/6. .5 ]l\mh
9 LT UU[ G kv,

S
('ﬂmplex). /8.
/e. ot o Y e , 9/8.

su,vsn MIGA CONDENSERS.-

109, 5 pf. to 500 pt., 1/-. 600 pf. to 3,000 pf., 1/3.
19, l..‘: Dl o 500 pfl, 119, 513 i, to 5,0 pi., 2/-.
SPEAKERS.—PM 3 ohm, 2} m L1 16/0 .Hln

Gooinans, 18'6 ; 5in. R. 17/8 :

186 ; 7 x 4 Gooduans, 188 ; Rin. llac, £0
10in. R.A., 25 - ; 12in. Plessey, 35
JASON F.M. TUNER URIT (37 mic 5105 e 's).
As describe 1 in Ralio Comstructor Devigner
Approved Kit of parts to builil 1his madern highly
miceessful nnit, drilled chassis and superior type
iluminated glass disl, eoils, cans and all guality
components, ete., fur only 5 gns_. post free. et oi
4 specified Miniature Valvea, 30 -, post free.
[Hustrated handbook with full details, /-, post free
2-DAY ALIGNMENT SERVICE NOW AVAILABLS.

soxen  VALVES  qoananediv

BOXED
ll{n ITJ 7/6 AT 10| PC b% 128
76D 1 1

in. (Llewtlun

KFsG
10:8 K KDL
ABCB0 88 K141
BOL 6/6|ELB8Y
IlL‘Il 10/8|EYit

g
i
SPECIAL PRICE PER SET

183, 144 or 344 or 3V4

8,8 ECHAL 10°8) l'(.bs g

113, 1T4,

6Q7, 74 J 35 -
ELECTROLYTICS ALL TYP"} NEW STOCK

Tubu]ar Wirs Ends
bl .19

Can. Typs, Clips 3d. ea
3450y, 2 ']

10i/25 v

N/-hl) w1 3
Dub.
Db,

B 300 v,
"+‘l 500 v,
=

1650 v,

ab.
If'+ 165450 v. .0

T30 530 v

B24-32/850 v, B
TRANSISTOR. —Midget  electroiytice, 2 mfil,
A mid., 8 mfd,, 6 v., 3 8. 6mid., 10 m[d 16 n6d.,

Sv., 88, S2mil, 13 v., 36,
SENTERCEL RECTIFIER
BACK VOLTAGES.—

372 I\\' 6'9: 3

E.H.T. TYPE FLY-
kV., K3 40
- B }\.. ou 4 kV.,

l(\n 250 v,

1778, KM5, 230 v. 300 m\. 21%.,

MAINS TRANSFORMERS. —Mads
Workshops to Top Grade spae.
and

in our own
Fully jinterienve |
RADI0O AND AMPLIFIER
F.W. wec. 3 v.oor 6.3 v. 1 a
, ete., C.R.T. 'I'R
e with or without
1 or .25, 2 v,
3.3, 10/d.
8.

Impremmted
- a0 H0 niA,,

o buost \nH
4 v.. 10 8 5
Ditto with mains prlnm les Y
SPECIAL TRAN3.—Wound te your requlmments

TRANSISTORS

Mfr's. surplus PNP Juaction type.
Aundio Type, 800 Kc/s, 250 m w.. 96
h$

R.F. and L.O. Mixer Typ e 19'6.
All tested and mmmn(eml
Transistor Components.—Midget 1.F. transf,

313 ke/s, 5°-; Ferrite slab Aerial (dnal range),

138 ; M. and L.W. Osc. and 1st T F,, 11'8 ;
Push  Pull interstage transf., 8/3; I'ush
Pull ontput transi., 8 -,

MiCoil Earpiece, Zin. diawm., 150 ohm, 4 9.

Bal, Arm. Pbone Inserts, llin.. 50 ohm. 3 9,

1

stock.
List.

Tern-:

Ligiad above are ouly a few items Irom our very laris
Send 3d, stamp today for Complete Barzaia

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

50 yards Thornton Heath Station.

(THO 2188)

Buses 130A, 133, 159, 166 & 190.

TRANSFORMER AND COIL WINDING
AVAILABLE FOR PROTOTYPES AND SMALL RUNS

CAPACITY l

Hours: 9 a.m.—6 pm., | p.m. Wed.

C.W.0. 07 Co. D, Kindly make chequets P.O.s. eie., payable to T.R.S. Post'Packing up to }1b. 7d., 1b. 11, 31b. 16, 319,
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FOR UCH42 108 1 1D6 128 6C5GT 66 2011 88 126
P CCHSI 118 | TH5GT 10 8 6C6 -] 6lbG B - §'- 15 -
/ PYR UCLx2 23 - | 114 68 6Cs 5-|6L7 78 8- AGT 96
\ PYsL 10 -1 UCLYY 259 ) ILL3 36 6ChGG 31 4 | 6N7 78 9 - 86
ALFHA 1;:;’ 1%/6 {z;:u 10 8 }]\, 1g 6 GCHG6 76 |wspei 1386 9 - 8-
o REx - S0 19 6 | 1R3 - 5- 7'10 98 -9 -
7‘ '*\" GUARANTEED ALL |50 20,11 | ks 196 | ind 108 3 9- 88 8-
/W\ TESTED PEN4DD | UFsd 18- |15 78 8- 29 T ne
BEFOREDESPATCH 10 | UL41 10,8 78 78 38 7:8 | 301331 4
PEN25 51 11L44 2710 2'6 6= 710 | 128Q7  8'8 | Solstil 8 6
ACGPENG6 | ECI353 10 8 | EZR1 1110 | PEN4t UL46 24 4 48 88 66| 1487 14,8 | 75 18
ACTIN ECH42 10'- | BZ% 8. 2 ULs4 10 8 7- 8- e 1abe w9 |57 76
343 | KCHRI 9- ) BI1148 2= I'Cs 2011 5= 8- i 10,8 | 19BGEG [0 86
ATPY 88 | ECLS0 108 | (zs2 12 Tus 27 10 9- T8 9 24/4 | 14287 36
AZ31  17/5 | KCLR2 13 8 4~ UUy 86 88 93 762001 18/- ] JA3BT 34 9
CBL3] 244 | EF22 86 PENA415/- | UY4l 88 8 - ‘ 14,- 86 | 2WF2  24/41 210bT 48
COH3G 24 4 5 8- Q2| 78 | UYSY 10 - 9- 88|12 9 -] 20" 27,10 36
CL33  20/2 | KF37A 12 - RIS 2710 | VP2B 8- 3 - 86 | 12BEG 10,- | 20P3 20"11 88
CYS1 1775 | BF 68 KN 9| ~P4L 3-jVP23 68 98 86| 12BHT 11/8 | 20P5 20 11 2-
DAROG 10 8 | EF40  13.6 | KF35 88| SP61  3- [ VP4l 88 8 71 12 23460 20 2 49
DFG 106 | BF4 99| KK32 23/-| SP220 3411 [ VRIS 30 8 - H66GT 10/- | voo 386
DK 10 6 - { KLL32 8/8| T41 24 4 66 7/~ G99 | B0l 56
bLYE 10/ KT: i | TH2 9- | VRIlG 4,.- 7'8 586
LM70 86 K VRIS 3 7. 56
EA50 18 = 273U 20/11 56
EABCSO VHTO 3- GKBGT 98 | 6 30L2 12/8 8 BF5  12/8 bg
= 36 15/- V1204 31 TRANSIRTORS RED SPOT 10 - ewch. YELLOW ANDH R
BACOL 78 KTW63 76 | U2 8- | VU3aMU SPOTN 10'- cach. YELLOW AND RED SFOTS 811 o &
L T et gl i el s ba ”}:811‘151(3%?;:‘[;. YELLOW AND RED SFUTS 21'- cach. W1
LB [ MESL 76| U235 138 VUIIL 26
EB41 g 2 58 MIT4 716 }:87 27510 :: 77)( lg‘g o e T — - -
EBC33 78 | EL33 202 [ M4l 7.9 45 15'- | W72 -8 | BATH
EBC41 10 8 | EL38 27/10 | N37 181 U403 17/6 | X65  12'6 | 6QUG 10/6 | fOUR 1957/58 ILLUSTRATED CATALOGUE IS
EBFs0 10/8 | BL4L 108 | N78 126 | U404 1110 223 | 6Bd4 8- | |AVAILABLE NOW. Send I/- in stamps for your copy.
ERF8Y 18/1 [ EL42 11 8 | PGl 3/6 {J::”I;(“mal“ l}a"e hBsG 4
EBL2! 244 | ELR{ 106 | PCCSS 10/- b: /= i AT G
EBLA1 24 4 PUF80 13/8 181 11,8 BLICATIONS
EC52  6)- PCF82 12'6 | UAF42 10/6 11,8 No. 140 TELEV SERVICY MULLARD—HIGH Q! ALTTY
KOCCH0 126 PC 148 | UB4 974 11/6 ING FOR BEGL *4n SOUND REPRODUCTION. tn-
ECURY 10/3 PCLR3 14/8 | UBC4L lo'- 36 pages of luforntion, 4 8 each. | cludes 20-watt Amplifier, .M.
ECCss 918 PL38 27/10 | UBF80 9'8 | 1A5GT 8- Reprint  No.  5—TV  PAULT ' Tuner, Pre-Anplitiers, ete., 3 6
ECIR0 1213 PLRl 15/- 1 UBF80 18/1 | 1A7 1276 FINDING, Profusely illns-  ich.
ECFR? 12 8 PLx2 - g/8 | UCCH420/11 | 102 118 tratel with Photographs taken W earite Manual of the Tape D L.
ECH2I 24,4 PL3 1178 L UCRSY 232 | IC5GT 12 6 fron 4 Televisor Screen, 5 -each. 3 8 each.
—==l—ww—jb—mw+—{1~ [TERMS : Cash with order or C.0.D. Postage and Packing

103 LEEDS TERRACE
WINTOUN STREET

LEEDS 7.

add /6 ;
éd.

charges extra, as follows :
40/- add 2/-;
Minimum C.O.D. fee and postage 3/-. All single valves postage
Personal shoppers Monday-Friday 9 a.m. to § p.m.
Saturdays 10 am. to | p.m.

Orders value 10/- add 1/-; 20/-
£5 add 3/- unless otherwise stated.

A SPENCER-WEST
BAND 1l CONVERTER
FOR £6.5.0

® SPENCER - WEST

The, Type 80 with printed circuits,
panel controls for Band switch and
fine tuning and a performance which
ensures enthusiastic satisfaction.
Handsomely designed and finished
to stand on your receiver with its
self-contained power supply it just
plugs straight in.

Full descriptive leaflet on request.

Available from all good dealers or
post free direct from the manu-
facturers if any difficulty.

SPENCER - WEST LTD,,
Quay Works, Great Yarmouth,
Norfolk.

Phones : Works 4794; Sales 3009
Grams : Spencer-West, Great Yarmouth.

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 !

-+---.FREE GUIDE----.-

The New Free Guide contains 132
pages of information of the greatest
importance to those seeking such
success compelling qualifications as
A.M.Brit.l.R.E., City and Guilds
Final Radie, P.M.G. Radio
Amateurs’ Exams., Gen. Cert.
of Educ,, London B.Sc. (Eng.),
A.M.1.P.E., A.M.LMech.E.,
Dyraughtsmanship (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

*e=2:150,000 SUCCESSES cnva-=

NATIONAL INSTITUTE OF
ENGINEERING

(Dept, 462), 148, HOLBORN,
LONDON, E,C.I.

|[ 399999939999998009’303
9 £
@ P
: COVENTRY
53 €3
:
G ) §
g »
: RADIO ¢
o »
: alists
g Component Specialists %
2 since 1925 4
% s
@ ‘»
9 <]
g We have now trebled the (:
g size of our premises in ‘3
@ order to supply a larger '»
o i
¢ range of Components, Amp- »
g lifiers and Hi-Fi Equipment :
] ?
€] ]
] i#
s ¥
g Send your enquiries to: i:
3 189-191 Dunstable Road, %
3 9
g Luton, Beds.. &
g New Telephone No.: 5§
2 LUTON 73889 &
3 Q = 4
gf\i’i‘?@?'3'33*3909@‘3’30?‘?!}3
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PRACTICAL TELEVISION S

SIMPLIFIED TV SERVICING

6.—THE CATHODE-RAY TUBE
(Continued from page 314, February issuc)

S the C.R.T. is the most expensive component
of a television set. it is as well to know
when and how it becomes faulty. In my

expericnce many tubes have been declared faulty.
when actually the fault has not been the tube
but somc component in the set.  This, therefore.
can be a very expensive business if someone with
little expericnce says that the fault is the tube
when it is really something else. Let us then
consider what a cathode-ray tube is and its func-
tions in a television receiver.

The cathode-ray tube is essentially a valve. It
has its clectrodes. cach of which perform a cer-
tain function. It is a hard vacuum type. and in
the casc of an clectro-magnetic version (the
usual type used) has external components closely
coupled to it that affect its operation. The
voltages applied to its internal electrodes are
much higher than those applied to a valve, but its
action as regards the clectronic stream is very
similar. Cathode-ray tubes as used at present
are cither triodes. tetrodes or pentodes. Heater
volts vary from 2 to 10 volts, and EHT from
S kV up to 25 kV.

Faults on C.R.T.s

ticaters may be open—or short-circuited.
Here check that the base connections are O.K.
and that the basc is making proper contact. There
may also be shorts between clectrodes such as
between cathode and heater. cathode .and grid.
and grid and anode I. These faults may be
shown by uncontrollable brilliance. The tube may
also be “soft " : this will be indicated by cither
4 blank oc very dim screen and may also be scen
as a bluc glow around the electrodes inside gun
of tube. Another fault that can occur is no, or
insufficient EHT supplied to the tube. This may
be due to low emission. EHT rectifier or open-
circuit EHT condenser. In present-day sets the
EHT condenser consists of the inner and outer
coatings of the tube. The outer coating is con-
necled to chassis by a spring contact. Should this
not be in contact with tube then the condenser is

to it on anode 1. and it becomes necessary (o find
a suitable point in the circuit from which this
voltage can be supplied. This voltage is generally
about 350 volts.

In changing from old-type circular round-faced
tubes (now obsolete) to the circular flat-faced
type, it will in most cases be necessary to fit a
new mash, otherwise the tube will npot fit in
correctly.

With some sels it is quite satislactory to fit a
larger size tube, for instance. many 9in. and
10in. sets will take a 12in. tube. although the
maximum width may not always be obtainable.
Before deciding to fit a larger tube. make sure
that there is plenty of room for it without the
envelope of the tube shorting on to any com-
ponent. Also check the amount of EHT the
new tube requires and sce if it is available from
your recciver. Check the angle of scan of old
tube compared with new. New scan coils may
be required.

It should be pointed out that if fitting a tetrode
in place of a triode. great care should be taken
to sce that the first anode voltage is as laid
down for the tube. Low voltage will result in
no brilliance on the tube.

Ion Trap

Many readers write and state that they have
altered position of ion trap to correct focusing
and have not succeeded in doing so. but have. in
fact. spoilt their brilliance. May I therefore state
again that the ion trap does not control focus at
all. lts job is clearly stated by its name. to trap
the ions and thus prevent burn on the screen.
or perhaps destruction of the cathode by bom-
bardment of heavy ions. Should the ion trap
be moved, either accidentally or for somc other
reason. it should be resct as follows. With the
set switched off. the ion trap magnet should be
pushed over the base of the tube with the*arrow
marhed on it pointed towards the screen. The
set should then be switched on. the brightness
control set to a position where the raster is just

not in circuit and EHT will be low, Tubes losing visible. The arrow should be on top side of
emission can have their useful life prolonged gun. The trap should then be slowly moved
by fitting a booster transformer. o s 5
Thie i o v v revious tube 00St
I'his steps up the tube qhualur aciiay SiLe e GO
volts by approximately 25 per }
cent.. and gives the tubc a \ Tube I Fuse
further period of useful life. § base T
Fig. 1 gives a circuit for fitting § . i
a booster transformer to an B .
A.C./D.C. receiver § | n to ' AC. Mains
R ’ § [|EMans  peceiver : Supply
. Heater volts |= B
Changing Tubes N vor’zz}/boe Sec. Y : I
As some of the older triode TR ' A e
tubes wear out. and no replace- P | t Fuse
ments are available. it often be- “—insuiate %"{%{;
comes necessary to fit a tetrode Snortng = -
resistance 7 Chassis

- tube in its place. Now a tetrode
requires an extra voltage supplicd

Fig. 1.—Circuit showing application of a booster transformer.
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towards the screen until focused raster is at its
brightest. Now reduce brightness control until
peak white is at its correct level, and then further
move trap slightly to obtain maximum brilliance.
Should the raster be slightly out of centre. and
the position of focus coil will not centre it. the
ion trap may have to be rotated slightly to do
this. This. however, should not be done at the
cxpense of brilliance. The ion trap should now
be locked in position with the screw fitting. Sece
that the position does not change whilst tighten-
ing screw. Do not subject an ion trap to strong
magnetic fields or to mechanical shocks. Either
of these may cause it to lose strength -and a new
one will be necessary.

Removal and Cleaning of Tubes, ctc.

All sets after about 12 to 18 months collect
a certain amount of dust inside, which settles
on to face of tube and on to inside of front glass
of cabinet. This is due to the static charge on
these parts which attracts the dust. Many a poor
picture can be made quite good if this dust is
removed. [t would be impossible here to give all
the different methods employed by manufacturers
in boxing their sets, but they gencrally come
under two headings. Onc type is where the tube
is separately mounted, and the other which the
tube is chassis mounted. In both cases the scts
have to be removed from the cabinet to get at
the tube front and the plate glass. Warning.
Before attempting to remove either chassis or
tube. see that the EHT lead is shorted to ground,
together with the coating of the tube. In the
case of the tube being separately mounted, care-

g
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fully disconnect all C.R.T. connections and
-mark where they came from. When the chassis
bolts and knobs are removed. carefully withdraw
the chassis. The tube supports'can be removed
and tube withdrawn. Handle the tube very care-
fully and not by the thin end. To prevent
risk in the case of accidents, wear goggles: “They
will save your eyes if implosion should occur.

TELEVISION

Cleaning Front of Tube and Glass

If dust is loose. brush off with a very soft
brush to prevent scratches. The writer always
uses Perspex polish No. 3 for cleaning -the front
of tube and also the glass. Follow the instruc-
tions on jar. Be careful not to damage or rub
ofl the coating of the tube. Only use soft cotton
wool for wiping off and polishing front of tube
and glass.

Disposing of an Old Tube

Do not tak¢ it out into back garden and hit
with a hammer. This is dangerous. Place the
old tube in a cardboard box. completely covered.
with a small hole at onc end to take an iron
bar or poker. In this way the tube can be broken
up without the danger of flying glass.

Focusing Faults Duc to C.R.T.

In some cases poor focusing may be duc to
the cathode-ray tube itself, although in general
it is not so. In the cases referred to a slight
rotation of the tube may find a position of opti-
mum focusing. I should be noticed that the
focus magnet or coil should be at right angles to
to the tube.

UHF. Television Transmitter

THE BBC has installed at the Crystal Palace
the first high-power U.H.F. television
transmitter in Europe for the purpose of carrying
out a serics of tests in Band V (610-960 Mc/s)
to obtain information on the possible use of this
band for television broadcasting.

The U.H.F. transmitter and acrial equipment
is being hired by the BBC from E.M.IL Electronics
Ltd., who designed and manufactured it at Hayes,
Middlesex. in the same laboratories that gave
birth in the 1930s to the first high-definition
television system. It is an interesting picce of
history that thc 200 ft. mast at Hayes which
E.M.. have been using for the past ycar to
carry oul tests of the new UH.F. acrial was
the prototype of the mast erected at Alexandra
Palace in 1936 to radiate the world's first public
television service.

Technical Details of the Equipment

The transmitter now at the Crystal Palace
comprises a 10 kW vision transmitter and a 24 kW
sound transmitter. The vision frequency -is
654.25 Mc/s, but the transmitter is available for
operation anywhere within the frequency range
470-960 Mc/s (Bands IV and V).

The equipment is low-power modulated on
both sound and vision channels and employs
klystron tubes in both audio and video final
stages.

These klystrons use three external cavity

resonators and operate as lincar amplifiers with
a power gain of approximately 100. They are
driven by a modulated amplier stage operating
with a cathode modulated circuit.

The Waveguide

The output of the transmitters is combined in
a circuit of the filter bridge type constructed in
rectangular section waveguide. The combined
output is then conveyed to the aerial by an
clliptical waveguide having dimensions of 12in.
X 60in.  The elliptical waveguide is made of
99.5 per cent. aluminium in 12ft. lengths.

At the top of the television mast the wave-
guide is transformed into a Sin. concentric feeder
to take power to the four driving points of the
helical aerial, the pole supporting the acrial
being arranged to form the outer of the con-
centric feeder.

The Acrial

The helical acrial, made of fin. diameter
copper rod. comprises four bays mounted one
above the other on the same vertical avis. cach
having a lincar height of five wavelengths.

Operation on 405 and 625 Lines

The BBC is at present carrying out tests on
the British 405 linc standards and it is capected
that these will continue untit about March. 1958,
However. the transmitter has been designed
with a view to operation on e¢ither the British
405 or the Continental 625 Jine standards.
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PRELIMINARY dcscription of the scan-

ning process has been given in various

articles in these pages and it has recently
been shown that an 1./R ratio of about unity
(L. in mH and R in ohms) is convenient for both
linc and frame coils. The most important features
ol the scanning coil assembly are: (1) good focus
uniformity, (2) correct raster shape and (3) high
sensitivity.

The first two rcquirements are incompatible in
that uniform focusing over the entire screen of
the flat-faced tubes now in common usc will
result in a pincushion-shaped raster (Fig. 1a). so
that a compromisc solution will have to be
reached. In 90 deg. scanning coils extreme pin-
cushion distortion is expericnced and four smail
permanent magnets arc disposed about the tube
neck to correct for this cffect. The adjustment
of the raster shapc is brought about by grading
ol the deflector-coil wire density as thc angle 6.
subtended by different portions of the coil is
varicd.  This will be made clear by Fig. 2. which
shows the cnd view of two scts of coils. onc
ungraded (a) and the other graded (b). This
grading should follow a * cosine-squared ” law, in
relation to the angle ¢. but in practice is not
extremely critical.  Raster shape can also be con-
trolled by the shape of the core used and this is
especially true in the casc of the castellated
design to be described later.

The sensitivity af the scanning coils will be
found to be directly proportional to the length of
the coils used (1 in Fig. 3). and also the distance

()
t(a).—Pincushion
distortion.

Fig.

distortion ;  (b)

trapezium

PRACTICAL TELEVISION

CONSTRUCTIONAL DATA FOR THE
EXPERIMENTER

By " Serviceman "

nf the centre of the coils from the screen. and
inversely proportional to the square root of the
E.H.T. potential. It is obviously advisablc to use
as long a coil as possibic. but a limit will be
recached  when  “ neck-shadowing ™ becomes
apparent.  This is illustrated in Fig. 3. for (wo
alternative lengths of coil 1t and 12, 1f the beam
is not to be obstructed by the cathode-ray tube
neck then coil 12 is the longest that can be used
in the example. The sensitivity is also propor-
tional to the magnetic ficld produced across the
tube neck and in order to improve this. cspecially
at line frequency, a magnetic core is placed
around the set of scanning coils. This can take
several forms, and iron-wire. semi-circular lamina-
tions and layers of nickel-iron tape have all been
used for this purpose. More recently. howcver.
ferroxcube has been used for this purpose. and
with its low hysteresis and cddy-current losses it
is an cxtremely valuable material for wide-angle
scanning.

Censidering now methods of scanning coil con-
struction, numerous arrangements have been tried
and a few arc illustrated in Fig. 4. Of these
the saddle type is usually the more sensitive and
lends itself better to amateur construction. Two
practical cxamples will now be given suitable for
scanning 53 deg. and 70 deg. scanning-angle tubcs
respectively.

Narrow-angle Deflector Coils

A mandrel is necded to form the coils and a
suitable design is shown in Fig. 5. The internal
dimensions of the coil are adjusted by the position
of the stops shown, placed in the appropriate
holes.

The frame and line coils are first wound flat
between the mandrel plates to the shape illustrated

CR Tube neck

Fig. 2.—End view of ungraded (a) and graded (b)
deflection coil wire densities,
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in Fig. 6. Adhesive tape is applied to the wind-
ing as shown so that the coils may safely " be
removed from the forming jog without disturbing
the wound shape.

Next it is necessary to form the coils to the
shape shown in Fig. 7. This can be done by first
bending up the cnds of the coil

PRACTICAL TELEVISION

March, 1958

spent over this part of the work will be repaid
in the reliability and efficiency of the dinished
article.

Finally. the four coils are assembled together
with the shorter frame coils inside those of the
line, tape being wound between the coils as shown

at right-angles. along the dotted
lines shown in Fig. 6. and then
bending to shape over a cylin-
drical piece of wood of the
diameter of the tube neck.

It should be unnecessary to
mention here that the utmost
care should be taken in “ form-
ing 7 this particular winding.
Apart from the risk of cracking
the cnamelling. with the risk of
a short-circuit  between turns,
there is also the possibility that
the windings may be so distorted |,
that what might be termed |
“outside ” turns might become
pushed down near to ““inside ™
turns.  This will affect the
efliciency of the coils. In order,
therefore, to avoid these risks
the keen constructor will cut out
a rough wooden shape. and
upon removing the winding
from the mandrel will carefully

tap the coil into shape with
another light piece of wood.
Needless to say  this  work

requires very great care to pre-
serve the shape and relationship
between windings. Care and time

Fig. 7. —The
formed shape of
detlection  coils.

Frame Coils
R=27 32in.
L—=1}in.

Line Coils /
R--23/32in. ~
N

.=25,16in,

Fig. 3.—Maximum scanning-angle § for two lengths
of «caaning coil 11 and 12,

A wide-angle coil made up to the instructions given here.

to maintain them in position. Carc must be
taken to sce that the pairs of coils are exactly
at right-angles or trapezium distortion will result
(see Fig. 1b).

The core material used is 20 s.w.g. iron-wire
and six layers are wound in the space between
the coils. The coils are protected from damage
whilst this is being put on by two card cheeks.
at each end of the coils.

The completed deflector coil will be found suit-
able for use with the frame circuit described in
the November. 1957, issuc for scanning a 12in.
tube. The line coils have an inductance of about
6 mH and the frame coil resistance of 26 ¢,

[} [} . f-
[} o 2ma= |
) ) 14 85F | :
(S, . ° nut and s |
g B bolt
: ' N o
: : ) ;
' H e
\ ! i
O et
+ G .,
H 1 . L
h H
o : % rier 1
o TTTTTmmmmmemsmee-s ’ stee/ .
o oo plates |- f |
0, [}
o \ [+]
Holes for alternative stop Ainimum coul §ize SPECing
positions prece

Fig. 5.—Detlection coil-winding mandrel.
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Wide-angle Deflector Coils

A simpler constructional method is made pos-
sible with this coil assembly by the use of Mullard
ferroxcube cores FX 1154, These have a series
of cight slots cut around the internal periphery
into which the coils are fitted. Two cores are
used spaced 3in. apart. with an insulating spacing
ring (sce Fig. Y)—a suitable adhesive for bonding
these cores to the ring is *“ Evo-stik.” an impact
adhesive obtainable from most hardware stores.
The great advantage of this arrangement is that
raster shape is determined almost entirely by the
machined shape of the ferrite cores. and far less
carc need be taken with the distribution of the
coil windings.

The four coils are wound to the dimensions
given in Fig. 10. using the mandrel previously
described.  After winding they are completely
wrapped toroidially in P.V.C. tape or oiled sill-
and inserted in the appropriate slots as shown
on the left. The end turns must be pushed flat and
preferably tied in position. This is nccessary if
“shadowing ” is to be avoided. and the coil
centre must be placed as far up the neck of the
tube -as possible. A little care should be taken
here to shape the windings at the front so that
the assembly will go as far as possible lorward
on the neck of the tube. If you are replacing
an cxisting set of coils you should inspect them
and notice how they aré formed. 1f you do not
have access to any. remember .that the tube

widens out rapidly where the neck ends. and it
the coils arc not shaped they will only go forward
until the end of the coil assembly comes up against
If the turns are now bent outwards
shaped,

the tube.

and carefully the

they will go over

(¢)

Fig. 4.—Various forms of deflection coil. (a) Teroidal

frame and saddle-wound line coils ; (b) saddle-wound ;

(¢) yoke-type, and (d) castellated yoke with saddle-
wound coils.

TELEVISION 377
widened tube and the complete assembly will thus
go further forward. This widening out should
not be overdone. but in the case of the castellated
coil unit. the Ferroxcube ring should be as close
as possible to the end of the neck of the tube.
The completed coil assembly should have an
inductance of about 10 mH for the line pair and a
resistance of 24 ¢ for the frame coils. This is
suitable for the designs previously described in
sections 3 and 6 of the series on “Scanning and
Synchronisation.”

Suitable Transformers

It is. of course. necessary to use these coils
with  suitable transformers. It must be
remembered that transformer and coil must be

matched and as a general rule one make of {rans-
former will not go with another make of scanning
coil.

A suitable frame transformer was described in
our issue dated November last, whilst a trans-
former for the line time base was described in
the last issuc (February, 1958). Both of these

Ferroxcube castelisted
yolkes FX 1S3

Line Coils
200 turns *0/48" enam.
copper wire

Frame Coils ,
250 turns <0124 enam.
copper wire

I 2

=74™ position of slots
Fig. 9 (left).—Details of Core assembly for wide angle
detlection coil.  Fig. 10 (right).—Details of the wide-
angle deflection coils.

transformers will be found under the articles
entitled ** Scanning and Synchronisation.” whilst
suitable circuits for use with these transformers
have also been described under the same titles.
This series commenced in the September. 1957,
issue.

Insulgtion 1502

insuigtion tape

R R
%2
N S

Q
Q

Line Coil: wmdmg depth % >
150 turns *OI148” enom,
and single—sitk wire

Frame Coil: W/nd/n'g depth %2
300 turns *0/24” enam.
and single—siltk wire

Fig. 6.-——Petails of narrow-angle deficction coils.
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d Romote (Control Ut

FIT ARMCHAIR CONTROLS TO YOUR RECEIVER AS SHOWN HERE

By A E.

HE unit about to be described gives remote
control of brightness. volume and switch-
ing from the armchair. bed. ctc., and can

be used with the majority of TV receivers.

VRI and Sl are combined (brightness and on/
ofl switch), VR2 is the volume control (a 50 ohm
wire wound pot. being suitable). R1. R2 and CI
are in the brightness control network.

These componcnts are fitted into a small
wooden box with two lengths of threc-core
circular flex of the required length. with Octal
plug Pl connected as in Fig. !.

The value of Ci1. RI. VRl and R2 depend
upon the typc of set being used-—they must be
duplicates of the brightness control network C2.
R3. R4 and VR3. in the receiver (Fig. 3). in some
cases R3, R4. or C2 may not be included.

Fig. 3 shows the rcceiver modified to take the
control unit. An Octal socket was fitted to the
chassis with an aluminium bracket and was made
accessible to Octal plug Pl by a hole cut in the
back pancl.

Points marked W. X. Y and Z show wherc
the alterations to the wiring were made in the
writer's recciver (Ekco T.164) and dotted lines
show the original connections. The volume con-
trol in the specaker transformer secondary elimin-

HT+ Line

R3

A AAAAMAAAAAAA

YYVYVVVVYYYVYYY
w

Octal
Socket

N
| pomene

Fuse
—-—o\f\o—H Tz —N
sau Receiver
" AC. input

Fig. 3.—Modifications to the receiver circuit.

Simons

ated the need for screened cable and is quite
cffective—the volume being pre-set by thc main
volume control in the receiver.

The Octal plug P2 has its pins linked (Fig. 2).
and must be inserted into the Octal socket when

Oc ta/ P/uo P/¢

vl

s

vR2 to PI

£ o F %‘) \

F-Core | 3 6 |

< Cable | o2 y 73 |
&ﬂ 8" .

VWYV

AAAAAAARAAAA

5 Cctal -P/Lg P2

Figs. 1 and 2.-—The remote unit circuit and plug wiring.

the remote control unit is not required—:this
reconnects the original brightness control. etc.

Notes.—No metal parts must be exposed to
the operator of the unit and doublce check your
connections to the Octal plugs and socket—it is
easy to make a mistake with these.

The receiver must be switched on first with the
normal switchh S2 when using the control unit.

Subliminal TV

IT is reported that tests have shown that when

a message lasting for one 3.000th of a second
is flashed on a screen at five-second intervals the
viewer 18 not aware of having seen it. but absorbs
it unconsciously.

Subliminal pcrception. as this is called, has
been rejected as a form of advertising by the
national association of thc American broadcasting -
industry as being unfair.

Television stations have been urged to have
nothing to do with it. at least until the whole
idea has been studied more carefully.

Nevertheless. the Subliminal Projection Co..
Inc.. which has applied for patents on projcction
machines that could be used to flash “secret ™
messages on cinema and television screens. insists
that a number of advertisers arc keenly intercsted
in the idea.
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LINEARITY FAULYS

THE CAUSES AND CURES FOR SOME FORMS OF DISTORTED PICTURE

HE linear sawtooth wave in a decllector
inductor is affected by its inherent
inductance.  In a line timebase. during

the forward stroke, the inductance affects the
way in which the current wave builds up. and
the great rate at which the current must be
reduced to complete the fiyback causes the setting
up of a large back EMF. In a linc timebase
the deflector inductor has cenough resistance to
be regarded as an inductance and a resistance in
serics. Owing to the higher frequency of the
line the inductive component is more important
than the resistance. In a frame circuit the
inductive is largely resistive.

Principles of Linearity

The output stage of both line and frame circuits
introduccs distortion because the wave shapes of
Input voltage and output current differ. It will
be seen that it is easicr to modify the shape of
the driving voltage than the output current. Thus
it is usual to limit the output stage non-linearity

been devised to overcome these losses.  [ig. |
shows one mcthod. Here the feedback volitage is
obtained from the capacitor in the series C.R.
circuit across the scanning inductor. It will be

noticed that the feedback voltage is fed back
into the grid/cathode circuit of the output valve.
Fig. 2 shows another method.  Here the LT,

supply to the output stage of the timebase is
tapped into the primary of the output transformer.
Then the potential at the {ree end of the primary
will consist of negative-going peaks separated by
nearly linear changes having a positive slope. By
feeding the sawtlooth generator charging circuit
from this point instead of from the steady H.T.
voltage, the non-linearity of the sawtooth output
wave is counteracted. Adjustment for linearity is
made by adjustment of the tapping. Fig. 3 shows
another method of achieving linecarity.

Here the drop in potential on the screened grid
which occurs at the flyback is passed to CI and
during the flyback is also driven ncgative from
the negative potential existing at the control grid

and finally correct to the grid voltage wave shape. via RI and the lincarity control. The scan
It will be appreciated that perfect linearity cannot therefore commences with the suppressor grid at
HT+ L HT+
e —
CR Coupling = 2y "> Defictn
CLR! Coupling = = Cous
5 C,R . Coupling = .
Ci,RI Charging
==
C
2 =
= Defth cr =R
= Corls = =
= = %
Fig. 1.—One form of feedback for lincarising the Fig. 2.—An altcrnative feedback arrangement,

output.

lj)‘c obtained. but by careful design it can be made
so that it is good enough for first-class viewing.

Negative Feedback ‘Method

To reduce distortion of the waveform of the
output stage ncgative feedback is generally
adopted. The output valve is controlled at its
grid by a voltage wave in gencrating the saw-
tooth currents, so therefore we must derive a
voltage for feedback purposes which is propor-
tional to the output current. Thus. should there
be any difference between this voltage and the
sawtooth genecrated. the negative feedback tends
to cancel it. Now with negative feedback applied
thus. losses will occur which will cut down the
available scanning power. Many methods have

a negative potential and the rate at which this
clectrode rises towards cathode potential is con-
trolled by the linearity control. The condenser
C2 is connected across R2 and the hold control
to avoid a voltage step across these resistors due
to the sudden change in grid current during the
fiyback time. Fig. 4 shows a method of correct-
ing distortion introduced by the output valve and
transformer in a frame circuit. Fig. 5 shows a line
output circuit where a tapped inductor in con-
junction with C1 secures control of horizontal
linearity.
Faults and Their Cure

Practically all sets when new have reasonably

good linearity. hut as they age lincarity decreases.
In most cases this is due to valves ageing and

www americanradiohistorv com


www.americanradiohistory.com

380 PRACTICAL

changing their characteristics. Thercfore. when
experiencing deterioration of linearity always try
new valves. This will mean the output stage of
whichever waveform. horizontal or vertical. is

HT+ 70 L.ne Output -
Transformer
AMAMAARA
WAWWWWWW
C=/ Linesrity 5%‘;
=
Cce 1
1
| ]
- =
&
L 7G
- Line
Coils
‘I‘v‘i"‘l‘ ‘l l“‘!‘\’
Hold
z

Fig. 3.—Another method of linearity control.

affected. Should this not effect a cure then com-
ponents must be carefully checked. Resistors.
values should be compared with the service
diagram and it is a good idea to change them if
doubtful. Keep to the values given in service
sheet. Capacitors are very important in linearity
circuits. Should any of them have the slightest
leak, linearity will suffer. Therefore, 1 suggest
changing them straight away. 1[It may save you
a lot of time and worry. Again keep to the
capacity laid down in service sheet.

In line circuits linearity controls are often of
the variable inductor type. and in some of the
latest models a permanent bar magnet is moved
with relation to the linearity coil. As not many
engincers or amateurs possess an inductance
bridge, it is suggested that if thesc coils are
suspect they should be changed. They may
possibly have shorted turns and thus be low in
inductance. In most cases. except for sets more
than four or five years old. they should be able
to be obtained from the manufacturers’ service
department.

There is another point to remember. that is
that lincarity is often tied up with the correct

HT+
g Frame
% Coils
Frame
Qutput
S\ T
=g = = == I
Vertical Z Vertical
Form = Form
I'—"W".‘v‘ WY L
= rR4 =
= =
= =
= =

Fig. 4—A frame output stage.

TELEVISION March, 1958
potentials being applied to the valves in question.
Therefore. do not forget to check this.

Poor linearity can also be due to faulty
deflector coils and also line and frame trans-
formers.

In both of these cases changing the faulty com-
ponent is the only cure. It will be realised that
should the sawtooth generated be faulty, no
amount of linearity controls in the output circuits
will cure it. Therefore, in the case of sets where
either the line or frame generator is not also
the output valve, check these very carefully.

Line Qutput
Transformer

™\

Horizontal
Form

Defrection
Coils

fig. 5.—A line output stage.

Changing the valve is the best way. and in a
set where there may be two of the same kind,
changing them over may give you a clue.

PRACTICAL WIRELESS  MARCH ISSUE
NOW ON SALE PRICE 1s. 3d.

A Two-valve Portable Radiogram forms the
main feature of the current issue of our companion
paper PRACTICAL WIRELESS, and full con-
structional details will be found in it for making
this novel combination. It is an A.C. mains com-
bination, consisting of a pentode detector or Ist
L.F. and with a 6V6 output stage.

A simple Inter-com. to permit of conversation
between one room and another is also described
in this issue.

For those who are interested in the modern
transistor, there are two main transistor articles
included in this issue. One is a Super-sensitive
Transistor Receiver, which is a single-stage receiver
with novel features, and the other is a transistorised
Signal Generator. This is a two-transistor combina-
tion, with a crystal diode, which delivers an R.F.
and an Audio output. It is invaluable for lining
up receivers and similar service werk.

Other constructional articles deal with a Switched
Sync-X Amplifier, an A.C.[D.C. Amplifier, and
an R.C. Substitution Box.

Amongst the other articles will be found Club
News, Transistors in Practice, Readers’ Letters,
News from the Trade, etc.
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PREMIER RADIO CO.

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

207, EDGWARE ROAD, LONDON, W.2. 23, TOTTENHAM COURT ROAD, LONDON, W.1.

Telephone :  AMBassador 4033. PADdingten 3271/2. Telephone : MUSeum 3451.

Build the NEW “ MAYFAIR ” TELEVISOR '
which gives complete SAFETY #
to the constructor ! p.

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

% B.B.C. & |.T.A. DESIGN with new

Turret Tuner may be built for £33 . 7 o l ' :,Iuééojs—‘

Build in 5 easy stages. Full Construction details available.
Instruction Baok, 3/6 Post Free.

Console Cabinets with full length doors for |4in., 16in., and
17in. tubes. Price £14.14.0.

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

H.P, Terms : Deposit £6.6.0 and 8 monthly payments of 18/3.
On above cabinets add 21/- for pkg. and carr.

« ”» | -
The Petite PORTABLE SAVE POUNDS

MAY BE BUILT FOR Al [l
£ 7 ¢ 7 ¢ 0 together

plus 3/- post & packing. Yourself
* Size only Bin. x 8in. x 4}in. TOTAL COST ONLY

Batteries extra. £9. l 9.6
HT 10/~ (Type Bf26) or plus 5/- post & pack
cquivalent.

Each Unit may be purchased separately as follows :—
LT 1/6 (Type AD35) or Amplifier Cab{net in maroon and fawn (size 13% x 1|
equivalent. x 61in.} ..
1 Valve Amplifier ......
Battery eliminator now 7 x 4in, Elliptical Speaker ..
available for 37/6. B.S.R. TU8 Turntable and Plckup
This can also be supplied complet. h

4-speed Junior Turntable and Pickup for only £I0/I2/6 plus
) 5/- packing and postage.

" 8-WATT AMPLIFIER M any of gthe individual items are purchased, kindly add the

This design includes 5 miniature postage as follows : Cabinet 3/-, Amplifier and Speaker 3/-,
Turntable 2/6

Valves of the latest types, an I . o
Ultralinear Qutput Trans- -
former suitable for Speakers SA VE PO L/NDS

of 3 and 15 ohms and a very o
attractive Perspex front panel (IH({ !)“[ If nger/l(I
with gold lettering, complete .

set of parts, £8.8.0. J 0LH’S€Z
Postage & Packing, 5/- extra. Cabinet, £2/19/6
plus 5/- pkg. & post
RECORD CHANGERS RECORD PLAYERS Premier I-valve

— . Amplifier,
Collaro RCAS6—E9.15.0. Dep. | conard ,3./,5,,4;1, A S Amptifier,
£1.50 & 8 moncthly payments | _ _ ~ plus 2/6 pkg. & post.
of £1.5.9. . ! B.S.R. TU3 Premier 2-valve
Staar Galaxy — £9.15.0. Dep. 3 sDeed&?"g‘rﬁt_j player :';;‘n':leiges:'fﬁ';/‘
£1.5.0 & 8 monthly payments plus 2/6 postage & plus 2/6 pkg. & post.
of £1.5.9. packing. 8iri. ?(ésin. Speaker,

7,

!
WHY buy surplus or reconditioned tubes when these Fully plus 1/6 pkg. & post.
Guaranteed Wide Angle Tubes are available ? The Collaro 4-speed Changer, £8/19/6 plus 5/- pkg. & post.
latest type 17in. Rectangular Tube MW43/64 by Telefunken at £17 BSR 4-speed Changer, £8/I5/0 plus 5/- pkg. & post.
(inc. tax), post and packing 21/- extra. If a set of parts are purchased together, pkg. & post will be 10/-

PLEASE ADDRESSALL MAIL ORDER ENQUIRIES TO (Dept. PT3), 207 EDGWARE RD., LONDCN,W.2
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RADIC SUPPLY CO. &Y 32, THE gEPLtI..StLLEEDS 2.

Post Terms C.W.0. or C.0.1). NO C.0.D. under £1. Postage 19 extra under £2, EX-GOVT. MAINS TRANSF,
2/9 under £5. Open to callers 9 aum. to 5.30 p.m. Sats. untll 1 pan. S.ALE. with Removed from New e¢x-Govi. units,

cnquiries, please. Full list 64, ; Trade list 5d. Primary 0-200-130-259 v Secs 275-0-275
R.S.C. TRANSFORMERS BATTERY | SET CONVERTER KIT V10 ma, 63vTa5via 2 /9
All parts for converting any normal type EX-GOVT. SMOOTHING € lth S

Fully Guaranteed of Batter i A.C. 200-250 v
Intericaved antd Impregnated, 50 c's. s‘,gﬁfgﬁi;ﬁﬂf%ﬂ v Or",‘;%‘?f‘n 402,,5&. 80ma 10h 150 ohms

Primarics £00-230-250 v. 50 ¢/s sereencd | Fully smoothed and fully smogthed Lot | 100 mas h 100 ohms Tropicalised

TOP SUHROUDED DROP nmout il | 5f2vat0.datola. Price including circuit, | 100 ma8-10 h 100 ohms Parmeko

260-0-260v 70ma.68.3v2a,5v2a . 16/3 i 120ma 12 h 100 ohms e
3300950y B0ma 83vaabvaa . 1g/p | 499 Orready foruse. 9/9 extra. 150 ma 6-10 1 150 ohms Trop. . .+ .-
2500-250v 100ma,6.3v4a 5v3a ..23/9 | ALl DRY RECEIVER BATTERY ( 150malohls0ohms .. .. .
350-04&;0v100ma.63v4a 5v3a ...23/9 L l\ll‘\Al‘()R KIT.—All parts for the 250 ma 5 h 50 ohms
350-0-35)v 150 ma, 6.3v4a,5v3a  ..29/9 | construction of a unit (metal-case | 100ma20h200chms ..
FULLY SHROUDED UPRIGIT 51-41-2in.) to supply Batiery Portable | FJ.H.T. SMOOTHERS
2500-250 v 6) ma, 6.3 v 2a, 5vZa recelvers requiring 90 v and 1.5 v. Fully | g9 mfd. 5.000 v Cans (ex-Govt.), 2/11.

Midzet type 2}-3-3in. ... 17/9 | smoothed. From 200-250 v 50 c¢'s mains. | RATTERY CHHARGER KITS.—Consist-
250-0-250 v 100 ma, 6.3v4a,5v3a .. 26/9 | frice. inc. point-to-point wiring dia- | ing of atiractive Blue Hammer Case,
250-0-250 v 100 ma, 6.3 v 6a 5v3a grams, 39/9. Or ready for use. 48/9. Transformer, F.W. Rectifier, Fuse, Fuse-

foy R1355 Comerslon oo . 31~ | EX-GOVT., DOUBLE WOUND STi:p | holder, Tag Strip Groramets and Circuits.
300-0-300v 10 ma. 6.3v4a, svia 2379 UP/STEP DOWN TRANSFORMERS For mains input 200-230-250 v 50 ¢/s, 6 v 2a,
350.0-350v100mA, 6.3v4a 5v3a .. 2379 | 10-0-100-200-220-240 v to 5-0-75-115-135 v | 23/9; 6vorl2v2a.31/6; 6vorl2vda,
350-0-350 v 150 ma, 6.3 v 4 a, 0- 4-5v3a 38/9 or REVERSE. 80-100 watts. Only 11/9. 53/9. Any type assembled and tested for
425-0-425 v 200 ma, 6.3 v ¢a. C.T. 6 3 plus 2/9 post. 10-0-100-200-220-240 v to | 6/3

4a,C.T.5v3a .. .. 49/8 9 0-110-122-135-148 v or Reverse. 200
FILAVIENT 'l‘l(A!\'SPOR)lERS watts, 85/9, plus 7/6 carr. Both 50 c.p.s. k A1

For normal A.C. mains

All with 200-250 v 50 c’s Primaries : 6.3 Vv | px_GOVT.CASES. Well ven ) .C.
15a,5/9 :6.3v2a, 7/6:0-3-3v2a.7/9: | crackle finished. undrflletiecc?;gmdS?zlgCl}g input 200-230-250 v 50 c/s
12via, 7101 : 6.3vda. 811 ; 6.3v3a,17/9. | [0 % 8yin. hish. IDEAL FOR BATTERY | Selector panel for 6 v or

CHARGER TRANSFORMERS CHARGER OR INSTRUMENT CASE. é%;rggarlfg:a'éf zzri&blg

200-250 v 0-9-15v 11 a 11/9;0-9-15v 3 a, 18/9; OR COVER COULD BE USED FOR > 3

0-9-15 v 5 &, 10/9 : 0-0-15 v 6 a. 221). AMPLIFIER. Only 9/, plus 2/9 postage. | imoiio- Fuse, and with

OUTPUT TRANSTORMERS | Size 13} x 8} x 6}in. with undrilled perfor. | MeLeT. Well ventilate

Standard Pentode5000to3ohms ... 4/9 | ated cover finished stoved grey enamel, | fase W‘gh attractive

Small Pentode 5,000 to3ohms... ... 3'8 | 7/, plus %9 post. ammer finish. Guaran-

SMOOTIHNG cum\!,s | teed for 12 months.

239 ma 5 h 50 ohms e 11 e v AT VI (rn 75/-. Carr. 3/6. :
100 ma 10 h 250 ohms o B EX-GOVT. VALVES (NEW) RATTERY CHARGFRS.—For mains
680 ma 10 h 330 0hms .. 5/ 1T4 79 6J6 4/9 | 8AT3 79 200-250 v 50 ¢’s. OQutput for charging 6 v or
60 ma, 10 h 403 ohms . 4711 1S3 719 6KTG 3/9 | EB91 8/9 12 v at 1 amp. In strong metal case. Only
SLI h ML T\l, REC l‘ll-‘ll- RS 351 8/9 6X5GT 7/9 | ECCs1 4'8 27/9. Above can also be used for electric
B.E.C. 300 v 250 ma, 2/9 120 v 40 ma, 3/ 5Y3C %9 6SNIGT 8/9| EF3) 89 train power supply.

6/12v 1a F.W., 4/11 : 249 v 50 ma. 4/11 : 6J5G 4/9 6LAG 11/9 | EF33 4/9 D¢ SUPPLY I\lT —Suitable for Elec-
6/12v2a F.W.. 8/9:612v4a. 14/9:250 v | 6X8G 9/9 807 79 | EL32 3/9 | tric Trains. Consists of mains trans.
80 ma, 79 6/12véa F.W.. 19/9: 6/12 v | ggryaT 619 12A3 7'9 | g8t 10/¢ | 200:250 v 50 c.p.s. A.C., 12 v 1 a Selenium

100.25/9 ; 6/12v15a. 35/9 ; 2¢v2a, 14/9. EF39 5/9 15D2 419 | proy 50 F.W. Bridze Rectifier. 2 Fuseholders, 2

CO-AXIAL CABLE Jin. 2574G 99 == Fuses, Change Direction Switch, Variable
75 ohms 14/36 ... sd.ya. | 8VeG 79 | 3571 6/9 [ KT63  11/9 | Speed Regulator. Partially 29/9
Twin-screened Feeder ... ... 1ld.¥d. | 605G 2/9 | MH1 4/9 | sp6! 2/9 drilled Steel Case, and Circuit.

AMAZING OFFER

BAND I CONVERTOR N

for ANY SET in ANY AREA

This unit has been widely used since |.T.A. Transmissions
began to convert all typ2s of sets. Superhet and T.R.F, to

receive on Band lil.
Unlike many other convertors this unit is small enough to 7/@
be fitted inside your cabinet, enabling the job to appear &

finished and perfectly safe for all to use.

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

CONVYERTOR wired and aligned with f‘tting

instructions .. £310 6
KIT completz in every derail, 'less knobs ... W €210 6 |
KNOBS each . 1o .
CIRCUIT and instructions in detail (free with k't) L This powerful 4-element, pre-assembled, wide spaced Band lli
KiTS made up by customers checked and aligned beam Aerial by a leading manufacturer. Supplied complete

including post . - 126 with cranked pole and wall fixing brackets, can also be loft
When ordering please state presenc B B. C Sta:non and LT.A. mounted. Listed at 55/6.

Orders over £2 post free. Our price, Brand New, in maker’s sealed carton, 39/

C. &. G. KITS ::l:rn%rs\/tﬁAerials, array only, for mounting to !lin. diameter

Cellular polythene Co-axial Cable at 8d. per yard supplied

285, LOWER ADDISCOMBE ROAD, ey neal
Terms : Cash with Order or C.0.D. Carriage 2/6 extra,

ADDISCOMBE, CROYDON, SURREY || | Jerms:, Cash

Phone : ADDiscombe 5262 G. C. EQUIPMENT CO,, LTD.
2, PARK ROW, LEEDS, |
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Television Receiving Licences
HE following statement shows
the approximate number of
Television Receiving Licences in
force at the end of December, 1957,
in respect of television receiving
stations situated within the various
Postal Regions of England, Wales,
Scotland and Northern Ireland.

Regicn Total
London Postal ... 1.551,581
Home Counties 943,362
Midland 1.259.017
North Eastern ... 1.242.505
North Western 1.091.342
South Western ... 589.720
Walcs and Barder Counties ... 438.367
Total England and Wales 7.115.894
Scotland 568.329
Northern Ireland 76,571
Grand Toial 7.760,794

Pye T'ransmitters for St. Hilary
WYITH the opening of the

Independent Television
Authority’s  sixth  transmitting
statton at St. Hilary, ncar
Cardifl. still further Pyc trans-
mitters have been brought into
use.

The instatlation and testing of
these transmitters. together with
the many other items of equip-
ment used in this station. was
achieved by Pye in the remark-

_ably short period of threc
months.
The main vision transmitter

gives a peak power output of
20 kW, producing an cffective
radiated power of 200 kW. and
operates in conjunction with a
S kW sound transmitter. A
5 kW vision transmitter. together
wih a 14 KW sound trans-
mitter, is provided for standby
purposcs.

The transmitters installed at
St. Hilary are part ol a series of
television  transmitters  which
have been designed. manu-
factured and installed by Pye

during the past three years.
and which ar¢ now operating in
various parts of the world.

In addition to the transmitters
at St. Hilary, a large quantity of
Pye television studio equipment
has been installed at the Pont-
canna studios of TWW Ltd.. the
programme contractors for
‘South Wales and the West of
England.

Cardiff Studio
HE BBC's new “drive-in ™~
television studio in Cardifl

is located in the former
Wesleyan  Methodist  Chapel
lying ~between Broadway and

Sapphire Street.

The building originally com-
prised the chapel. a  hall.
domestic accommodation and
ancillary arcas. The old hall at
the Sapphire Street end of the
building has been in use for
some  time as a

studio some 66ft. long and 4711
wide, the rehearsal and interview
studio measuring S7ft. long and
28ft. wide, a telecine suite.
vision switching centre. property
and scene dock. dressing rooms.
make-up and wardrobe rooms.
together with office and general
accommodation.

BBC Man Joins LLT.V.

NIR. BERKELEY SMITH.
assistant BBC Head of

Outside Television Broadcasts. is

to become Head of Outside
Broadcasts for Southern Tele-
vision, the Independent Tele-

vision Company which expects

to begin its programmes nest
August.  The station will be at
Chillerton Down. Isle of Wight.

where the building is already up
to roof level.

Mr. Smith. who is one of the
BBC's most experienced  and
successful  producer-commenta-
tors. will appear in Southern
Television programmes and

single camecra
interview  studio.
the facilitiecs of
which  were  on
many occasions
augmented by
cameras and
cquipment from
the Welsh outside
broadcast unit.

Alterations now
completed.  how-
ever.  have  con-

siderably extended
the space. facilities
and equipment
available for the
production of tele-
vision programmes
in Cardiff.

The Broadway
premises now con-
tain  the  main

www.americanradiohistorv.com
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Mr, E. K. Cole, chairman and munaging director
of E. K. Cole, Ltd., presented bis firm’s 1,000,000th
television receiver to Nurse E. M. Howling, who
accepted it oa behalf of a local children’s home.
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direct bchind the scenes.- He
has been with the BBC for 12
years. having transferred to
television in 1949,

TV Factory to be Enlarged

THE television department at
the Orion Radio Works,

TELEVISION TIMES

postponement in the opening of
its South Wales and West of
England service due to ‘““un-
foreseen technical defects in the
aerial system.” This was indeed
the case; an entirely new and
highly promising type of aerial
which had been ordered ofl the

drawing-board and

designed.

developed. manu-
factured and
tested in the
incredibly short
time of eight
months proved in
the final adjust-
menis to require

more development
work before it was
entirely  satisfac-
tory.

Accordingly this
aerial never left
the company's
rescarch  labora-
toriecs and a more
conventional type
of aerial was put
in hand at the
Marconi works.
By an all-out.
round - the - clock
effort this new
array has been
manufactur ed.
rested. erected on

The picture shows Marconi cngincers working on
the sixteen stack high gain aerial

Budapest, is to be enlarged so
that 50,000 sets a year can be
produced. The factory is the
biggest of its hind in Hungary.

A new ATS501 sct made at
the factory has a 17in. screen
and can be used on two chan-
nels. It is said to be *‘easily
adaptable " to a 12-channel set.

Poland has ordered 300 sets
and if these prove satisfactory
an order for 10,000 is expected
next year.

St. Hilary Main Aerial
ARCONIS WIRELESS
TELEGRAPH COM-
PANY LTD. announce that the
mast, acrial and feeder system of
the Independent Television
Authority’s transmitting station
at St, Hilary. Glamorgan. has
now been ofticially handed over

to the Authority.

It may be recalled that on
October 30th  the Authority
issued a statement regretting a

site and matched.

March, 1958

The occasion was a private
electronics exhibition which was
held in London for members of
the Canadian Trade Delegation.

The Smellie
AN invention just registered in
the U.S.A., can be clipped
to a television set to release
various smells. such as coffee.
roses. or peaches. to coincide
with a * commercial.” 1t is
called a synchronised odour
emitter and consists of a battery
with several odours in its cells.

Traffic Control TV
ITH the aid of a third eye.
provided by television
camcras. a police constable in
the Market Square of Durham
can now se¢ the traffic he is
controlling before it rcaches the
Square. instcad of relying on
good judgment as in thé past.
This television installation. the
first of its kind in Britain. was
brought into opecration by Mr.
G. R. H. Nugent. Parliamentary
Secretary to the Ministry of
Transport and Civil Aviation.
when he switched on the cameras
which work on a closed circuit.
The camcras are installed at
the Framwellgate and Elvet
Bridges and give the constable
in his box in the Market Squarc
a picture of the volume of traffic
waiting at or approaching either

bridge.

¢ St Hilary. all *within seven
* fary weeks.  This s,
without doubt. a world
record and 4

tremendous engineering
achievement.

Trans-Atlantic TV
Cable

“ Y far the best
thing a British
government could do

to promote exports to
Canada would be to

put in hand a trans-
Atlantic television
cable at the carliest

possible date.”
Mr. C. O. Stanley.
chairman and managing

director of the Pye
group of companics.
made this suggestion
recently when he
announced contracts
which  Pye Telecom-
munications Limited
had rcceived recently

from Canada.
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17in. T.V. CHASSIS, £19.19.6

Latest hmprovedcircuits.
Higher E.H.T. (brilliant
picture). Improved sen-
sitivity (for greater
ranga). Chassis easily
adapted to any cabinct.
17in.  rectangular tube
on adapted reconditioned
chassis.  Channels 1-5.
Less valves. With 5
valves, £21.19.6. With
allvalves, £25.19.6. Valve
line-up (5 valves): 2-6D2s,
GSN7G. 6P25. EL38.
QOthers:7-6F1s, E1.38,6L18.
12 months' guarantee on
tube, 3 months  guaran-
tee on valves and chassis.
Ins. carr., 25- (incl. tube). TURRET TUNER, 50, - extra. State
B.B.C. channel and I.T.A. if turret tuner required.

14in. T.V. GHASSIS, TUBE & SPEAKER, £13.19.6
As above with lim round tube. Less valves. Gualante!d 3
menths. With 5 valves, £15.19.6. With all valves, £19.19.8.
Turret tuner, 50,- extra. Ins. carr. 25 - (incl. tube).

DENCO
RADIOGRAM
CHASSIS, 97/6

Three and 4 waveband turret tuned.
Superhet. A.C. chassis. with 6ln. o1
8in. speaker. Size 8iin. x 10in. X 12in.
Valve line-up : CCH35, EF39, EBC3s.
CI.33 and CY31. (CIC or dropper.)
Ins. carr. 7'6.

SUPER CHASSIS 99/6

Five-valve superhet chassis, includ-
ing an 8in. speaker. 4 control knobs
(Tone, Volume, Tuning, W.C. switch):
4 waveband with position for gram.
P.U. and for extension speaker. A.C.
P& 1. 56

POPULAR RADIO OR R/GRAM. CHASSIS, 39/6
Throe wavevand and gram. Supcxhet

5-valv: International Octal. Ideal
table gram, but still giving high
qiality oatput. 4 knob control. 8in.
P.M. Speaker, 72 extra.  Set of
knods, 2/ . Sizz 12in. X 6in. x %in.
L2s3 valvas. Ins. carr. 4 6.

CONSTRUCTOR T.v CHASSIS
SOUND & VISION STRIP, 19/6. , Supernet. 10

va.veholders (EF91. etc.). Less valves. P. & P

TIME BASE 7/9 Containing snannm' cml focus unit,
line trans., etc. Less valves. Ins. carr.

POWER PACK AMPLIFIER, I9/6. 0.P. stage 6V6

with O.P. trans. Smoothed H.T. 350 v. 230 mA., 6.3 v. 5 a..
3a.,63v.4a.,4v. contre tapped. Less valves. Free drawing.
Ins. carr. 5/6.

Boxed VALVES lMonths

6119 89 ;GUSM 19 |12AU7 5'9 | EB9L 6/9 EF35 59
185 4/9 | SP41 3/ | 12BE6 69 | ECC81 89 | PEN46 6.9
EZ40 89 |T4L 89 |EATF428/9 | ECH42 89 EILg% [ g
14Dl 2/9 | 65G7 39 | 125J7 L9 |EF39 69 | DR g',g
PloBs 39 |77 39 |spei a9 |EFm s | PENS 89
tj6Fi2 79 18D2 3/9 [DF66 59 [ EF91 7,9 |3 39
“|5b2  6/9 (8D3 7,9 |EB3 1'9 | EF37 419 | Zi7 79
American Types. U.X. All at 1 3 each.
18 75 1D3 8)
42 33 6D3 6AT
6C3

Barrettors 301 also at 19 each.

CIHASNSIS, 1'- each. 6 or 8 valve. Latest type midget valve.
" design for A.M. and F.M. .New cadmium plated on s.w.g. steel.
2}1.!1 xTiin. x 2itn. P.& P.1/6. Poston4.3/-: 12for 10 - Carr. 5/-
A 1ALS, 6/9. Whlp antennae, 50in. long collapsing to
llin .. one-hole ﬁxmg Post 1
T.V, AERIALS, 285'6. For all I.T.A. channals. For outdoor or
loft:" 3 elements. Famous manufacturer at half the normal
price. Post 26

1: CASH OR TERMS
¢

Six months' full replac
possible by the hign q

SPECIAL OFFER of 14in., 15iu.. I6in. round T.V.

CONVERT you .
how to * Do-it- Yourself '

10in., 12in. to these s

12 MONTHS’
GUARANTEE

17in. £7.10.0
[4in. £5.10.0

amehi. 8 months' rrc”.o\sn«(
uality of our tubes

5.
]moln"all moan

“in our FREE catalozae. 12in

TUBES. £6. 3 months’ guarantce on all round tubes. 174 inw

cwur. Also T.V. TUBES

WITH BURNS. £1, including carr -«

S:ate type and ‘size required.

ELECTRIC CONVECTOR 7

HEATER,

Cleaner. cheapcr, safer than paraftin. A.C..D.C.

Switched for 1 or 2 k wat

TV, M.»\\h\ T.9. Iamn.
new. Post 2.-.
’l:.\'. ATASKS, 14.9. 17in.

bulbs in all). Ins.. carr.

- 16 (35tr. x lin. wide),

MASKS, 10-9. 17in. White plastic. New. Post 2 -
TORCH LANTERNS. 6d. each. EX.W.D. Includes 2 bul
800 battery. P. & P.1-. Crate of 48 with 22 bulbs extra ,29

99/6

t<." Illuminated grille.

in realed contatner
Grey plastie. Brand

Halo lighting. New. Post 2 -.

Lo
C118
. 10.-

BEAUTIFU EXTENSION SPEAKER, 29/9

(‘om

12-5

S
8in. I".M. SPEAKERS,

pletc m.ced With 8in. T.M. Speakers
W.B.’ - Goodmans ’ of the highest

qualn‘.v St(mdard mdtchmrv toany receiver

ohms). Flex and switch included.

Unrepeatable at this price. Money lemnrh-(l
if not completely satisfied. Ins., cari.

89. Let the lady of the hous listen

to that radio ")IB T.V. programme. Complete with O.p, trans,,
/

10;-, P. & P.
.M. SPEAKERS, 12 9.
2-5 ohms. Compicte with

HEADPHO

Single earphone and band.
sets, extension on lale
SIMULATOR ‘N

19
valves. Telescopic aerial. Instruction hooklet

FREE with each order,

conversion. Test set 172A. Ex-W.D. P. & P. 4/6.
SELF FEED SOLDEREN

Made for the American r

AC, or Goodmans High qualiy.
0., trans., 14/-. &ID. 249, .
NES,

C- LR Ideal for erystal
ete. P& P13,
Complete with

Ideal for Wa]kic-Talkie

TOOL. 19/6. 6-12 volt, 110-123 vult,

market. Car battely or mains, eaport

quality. Complete in light carrying case. Reel of solder and

spare parts. P. & P. 290,
volt, 35/8
5-VALVE MIDG

A lew of the above in 6-12 volt, 200-210

RADIO, 79 6. Superhet Octal .alvcx

12K8, 12K7. 12Q7, 351,56 and 357Z4. Sin. speaker included. 2 waso-

bands. 3 control knobs, 1
c‘abmet siz in. x 8lin.
T.V.CHA .
R.F. E H.T. unit included

Chassis in 3 scparate units

connected). These chas:

00-240 volts. Universal supply. \‘ ondnen
x 6in. Ins., carr., 3/6.

49 8. Camplcto chassis by famous manufacturer

Drawing 2/8 or FREFE with ord
5 (power. s/vision, timebase inte:
van easily be fitted into sxisting

console cabinets. Less valves and tube.” Channels, 1-2, 3-5. Fasiiv

converted to I.T.A. In
HEATER TRANSE ()I!\
Heater ; amp. P. & I

3.. C&Ir,

10,6
lglts 129 0-200-250 v. Primary 1.

1
HEAT I~ R Il( \\\Hll(\lld(\. 59 2-1 Ratio auto trans. (o

heater winding up to 6 v,

.

HOME RADIO, 79/6, 5 mlve (ar'ml) superhet. 3 wavebaiund
receiver. A.C,D.C. Universal mains can be adapted to gram.

P.U. In wooden cabinet.

lL\l)l()(-l( AM CHASS
nd gram., including a

184in. x 114in. x 8Yin. Ins.. cart., 7 4.

IS. 209. 5 valve s'het.. 3 wau-lnlml
N 8in. .M. speaker. A.C. nuun-,

Completc less valves. Front drive. Size : 12in. x 10in. & §In.

Printed dial. Ins.
R.F. K T. COIL. 30 -.
each order. Post tree.
MIDGE
Wooden

carr..

RADIO St PERE
abinet mcasures 14in

5,6.
610 kv. Drawing and data FREE wilh

& 79 8. 5 valve A.C. sun v
7in. x 9in. Octal valves -

BK8. 6Q7, 6h7 GF()GandamMal ree Uhcrox Universal equivalont~

1ns., carr.
IDEAL ¢ L\s\l\ 39 9.

Radio or radiogram chassis. 3 valves

superhet. A.C. 3 waveband and gram. switched, Loss vah o,

8in. P.M. Speaker, 7 gextr

‘a. Setolknobs2 -extra. Ins., cair s

Liverpool St.—Manor Park Stn.—10 mins. Send for cur FREE 1958 Catalogue. Oten cll day Saturday.
DUKE & CO. (pept. 2), 6213, Romford Road, Manor Park, E.12.  Tel. - ILF 6001-2,
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SPUTNIK

SPECIAL

10-80 Mc's (5-30 Metresy
SETYPE 208

Complete with 6 valves. 2-6K8G. 2-EF39, 6Q7G and 6V6C. Internal
mains power pack and 6 v. vibrator pack Built-in 61 speaker.
Muirhead slow-motion drive. B.F.0. and R.F. stage. Provision for
'Phones anq Muting and 600 ohm. Dual Input 100/250 v. A.C. and
8v. D.C. Size 24 x 18 x 12. Welght 70 1bs. In metal transit case.
All sets in new condition and air tested. I.F. Frequency 2 Mc s.

9.6. carr.15%
BE PREPARED TO LISTEN TO THE SATELLITES

“TRANSISTOR—8”

Push-Pull Portahble Superhet £1 I/IO/-

Can be built for
This Portable & Transistor Superhet is tunable for both
Medium and Long Waves and is comparable in performance
to any equjvalent Commercial Transistor Set,.
Simplified construction enables this set to be built casily
and quickly into an attractive lightweight cabinet supplied.

Send for circuit diagrams, We
assembly data. illustrations
and Instructions. and full
shopping tist, 3d. in stamps.

can supply all thcse
items including Cabinet for
£11/10/-

All parts sold separately.

“EAVESDROPPER”

THREE TRANSISTOR POCKET RADIO
No Aerial or Earth required)

Variabls Tuninz. Total ¢ost. as speclfled including Transistors,
Transtormers. Coils, Condensers and Battery, etc., with circuit
an.l plastic case.

All items soid separatciy. ©0ST FREEL.
With Balanced Arlmture 81 -. With Acos Mike, 90'-. With Min.
Hearing Ald. 90 -

MINI-TWO

FOR MINIATURE POUCKET
or szt offered on the market, Variable
, Plastic Casz siz2 3in. x 2in. x tin.. Minia-
1glstors and all components including
ani [ull practical layout diagrams.

49/6

NSISTOR PERSONAL PORTARLE
iable Tuning

We can supply all components including 2 Transistors, Diode,
Resistors. Condensers and Miniature Hearing Ald and Plastic
Case size 4! x 27 x 1iin. and 1} v. Battery. FOR 52/6

All items sold separately.

I IRIPLETT A.C/D.C, POCKET TESTMETER TYP
5 Range~s 1,000 oliu payolt.

A C./D.C. 107500250 1,000°5.000 volts,

Milliamps, 0-10/100 500 m a.

Ohms, 0-300/230,00) ohms,

£5/10/-

In new condition with Prods and Internal Battery.

TWO-TiTANSI
Th2 smallest Tra
Tunin?, Drilled Cha
tura Hearin? Aid, 2 Ter
1% volt Battery. Cir2iit
All items sold separatelx.

Total Cost Complete

S HOMELIGHT ™ 2-T

666N

U.S. AL 'll‘\‘l‘\ll TR T\ PE ¢ 834-5 "
AC/D.C, 15—RRA S 1.5, 1. 1,000 o.p.y.
A.C./D.C. Volts. 1260 300’600 v.. 1,200:6,000 v.
Milliamps. 1.2/12 60,600 m/a,

Ohms. 0-5,000/5 mesg. £6/|9/6
Complete in wooden carrying case with leads and internal
batteries.

SEND STAMPS FOR NEW 1958 28-PAGIL CATALOGUR
OPEN MONDAY to SAT. 9-6. THURS. 1 o'clock.

HENRY’S RADIO LTD.

6§ HARROW ROAD' EDGWARE ROAD, LONDON, W.2
TEL. : PADDINGTON 1008-9

PRACTICAL TELEVISION

WTECHNICAL TRADING CO.
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13 Channel Convertors for T.R.F. ot
Superhet Receivers. Famous Make. 3
position Switch, Fine Tuner and @ Quick

Set Trimmers. Give any 3 Channels.
T.R.¥F.Band [, Superhet Band ITI. Beauti-

MORE . !
ful Bakelite Case. with PCC 81, PCF 80

This convertor can draw its H.T. and L.T. from most A.C. D.C

T.V. sets. £3.15.0.
. (MW31-T4  etc.) £5. 5.0
GUARANTEED 14111 (‘“Wi‘;‘j‘ etc.) §4.1o.o
Tin. (MW 4 etc.) 6.10.0
T.V. TUBES 17in. (CRMITlonlv) ... .. £5.10.0
® (Allguaranteed 6 months(carr. & ins. 126

S.A K. FREE LINT 4060 AMAZING SNIPS

.
Including EF50 26 ; EF91. 7.6 : plus 100 other valves. 250 mA.
T.V..L.F. chokes, 4’6 ; 100+200 1nfd. 275 V.w.. 5 - ; o!tS»i’ur‘p.
rectifiers, 9'8, etc. Postage L9in £1. Min. d. NoC

10.000 OTHER BARGAINS AND TELEVISION snTs AT :—

350/352 FRATTON ROAD, PORTSMOUTH
s AHE DAY

VALVES SERVICE

‘All Guaranteed New and Boxed

midget. 1R5 1S5. 174, 554, DAFS1, DF91, DK91, DLY2, DKS2,
L94 ;. ANY 4 for 27'6.

L4v.

1ATGT 13 8 GVGG 7-1CL33 189 EF50 PENi6 66
1C5GT 15:8{6V6GT 7/6 DT7 - SYL 8'8/pL23 2%
1H5CT 11'-|6X4 7/- DAC32 11'- EF55 9'6/PL.81 196
INSGT 11/-|6X5CGT ¢°9|DAFSG 8 6 EF80 8/-PL82 9
iR5 8'-(71B7 8~-|DF33 11'-|EF83 7/6iPL83  10'6
185 ""é 7C5 8/- DF96 8'6| EF86 13'-1pY80 86
1T4 T3|7C6 8/-| DH76 7'86| EF89 9'8|PY8l 86
304 i|THT 8'-| DHT7 8/-| EF91 6.-|PYg2 8-
3Q5G:T /617ST 9.- DK32 IS/G‘EFQQ 5'8|PY83 86
384 TI8|TY# 8 -| DK 8/6'EL32 5/8|PZ30 18'-
3V4 /6|12AH8 9/-| DK96 9'8|EL33 18/8|R19 136
5U4G 8:-|12AT6 8/- DL 9 8/EL38 22 6|SP41 38
5V4G  11/9[12AT7 8/-| DL35 15'¢| EL4l 959 SP6l 36
5Y3GT 7'6{12AU7 8 1.96 86| EL42 11'6{TH41 13:8
574G 9'6[12AX7 8'-|EABCB0 7/9|EL84 9911526 12'6
6ALS 6'-|12BAG -|EAF42 106 EM34 10/-|uso 78
6AMS 5-|12J7GT 10'6|EB91 6'- EMSO  10-|UTs Bl
6AMG 6'-[12K7GT 7/ EBC33 7'6/EY51 13'6{U78 7=
6AQ5 7'6|12K8GT 14/-|EBC4l 96/ EY86 17'8/UABC80 96
GAT 8-112Q7CT "7/6|EBF80 ©'6|EZ40 7'9|UAF42 10'6
6BA6 716|12SNTGT EBF8) 9~ EZil 9'6/UBCIL 86
GBE6G 7'6 ‘6, ECC31 8'- EZ8) 7 8|UBF 9 -
GBHG 9/-|1273 7 5, ECC82 8/-1EZ81 96|UCH42 9'-
6BJ6 % J4ST  12-{ECC83 _8'-|FW4'500 UCL83 1718
6BR7 8/8|20L6GT 9/6 ECC84 ‘8 13'6|UF41 8/-
6BW6 7 6{25Z4G_ 9/8/ECC85 98 G732 11'8|UF42  15/-
6BW7 8 6|35L6G 9 6/ECF80 10'6 KT33C 8 8lUF89 10/-
6CD6C  25/8(35Z3 96 ECF82 11- KT# 8 6/ L4l 9'6
F6C 6'8[35Z4GT 768 ECH21 169 KT63 6 6/UL84 9'-
6F12 8/-[3Z5GT _9'-|ECH35 10'-|MH% 6-1UY21 166
J6 5/6(43 13 6 ECH42 96 MU14 9'-UY41 78
6KTC 48/50CD8G 18/B{ECHBI 8'-N18 8 -|UY85 i
8KR7GT 6 -{50L6GT 180 10'- |PCC8Y 9/« 41 -
K8C 79180 ’6 EFS’IA 8'6 PCF8) 10-/vP1321 21/-
6L18 12'6/AC:TP 20°-|EF39 6 - PCF82 10 8lw7s "6
6Q7GT ~9/6/AZ31  11/8 EF4l 9'6 PCL82 10| W17 5'6
GSN7GT 7'6/B36 18/86'EF42 11/6:PCL83 12'-1Y63 8/-
G6U4AGT 11/8 Postage 6d. per valve -extra. zm 6/-

Any Parcel Insured Against Damage In Transit 6d. extra.

READERS RADIO

24, COLBERG PLACE, STEAMFORD HILL,
LONDON, N.16 STA. 4581

—| REBUILT TUBES

HIGH QUALITY
FULLY GUARANTEED SIX MONTHS

316 £8 0 CRM 121 CRM 171

MW 34.24 CRM 122 CRM (72

CRH 141 (£10 10 crm 123 HE9 Mw 43645 £19 10
CRM 142 MW 3116 MW 43-69

CRM 152 £12 10 Mw 3174 415

PRICES INCLUDE CARRIAGE AND INSURANCE

PRIME ELECTRICS
36, QUEENSDALE ROAD, W.II.
(Near Shepherds Bush Central Line) Telephore: PARK 1131
CALLERS : 10.30 to 3.0 {Except Wedresdays)
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Decentralisation

wOONER or later. both ABC-

s IV and the Granada Net-
work  will  have to consider
branch studios. which were

vaguely mentioned in the carly
days.  Liverpool. Leeds. Black-
pool and Scarborough all deserve
local studios. or at the least,
Jocal offices from which could be
organised regular local O.B.
programmes. These could be
training grounds of producers
and personnel for the main
centres.  There are. 1 know,
sound arguments against the
establishment of such branch
studios. Decentralisation is
wasteful of manpower and plant.
But it is not wasteful of the
development  of  ideas  which
might be stifled in the close
atmosphere  of huge central
establishments.  There are dan-
gers in too much centralisation.

I hope that the full operation
of the BBC's television centre in
Shepherd's Bush will not result
in any curtailment of BBC acti-
vities at Lime Grove Studios. at
the Television Theatre at Shep-
herd’s Bush, at the TV film
studio at Ealing, or at the little
Viking studio at Kensington.
Fach place has it own indivi-
duality. The suceess of 'he
Granada Theatre at Chelsea is a
good example of the possibilities
of a branch studio. This theatre
can indeed be regarded as a
branch of the Granada Network
in Manchester. not of the Gran-
ada Theatres organisation. whosc
head oflice is in lL.ondon.

Documentary Feuatures
OCUMENTARY films.
whose principal character-
istics were montages of machin-
ery. smoky chimneys and grim-
faced men in cloth caps, have
almost gone for good. They
were largely the products of
similarly grim-faced angry boys
who tried to make a living for
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themselves in films. Many of
them are now working on televi-
sion documentaries.  live and
filmed. and they are no longer
grim-faced. Plump and checrful.
success has mellowed their out-
look on life.  Their changed
circumstances may have contri-
buted to the more  cheerful
trends that the modern television
documentary is taking. FEien
controversial  subjects  can  be
handled in an interesting- -even
entertaining  manner. Eariy
cfforts.  such as  Granada's
* Under Fire.” frequently caused
offence, and 1 suppose that the
BBC's * Panorama = still does.
especially to the mysterious men

who control the Electrical Trades
Union.  Woodrow Wyatt’s ev-
posure  attracted  world-wide

attention. with head-lined reports

TELEVISION PICK-UPS AND REFLECTIONMS

By Iconos

bt has punch. and one ol its big-

gestassets is the presence of
Richard Dimbleby. whose toch-
nique  as o announcer,  compore
and general  philosopher anid
friend of the viewer is unsar-
passed.

Another  outsize  pursonalin
whose impact is big in maore

ways than one 1s James Robert-
son Justice. In the BBC feature
“One Man's Meat™” he orten
talks a lot of nonsense. but he
does it with such engaging charn
and good humour that he cap-
tures the attention and sympathy
of the viewer.

Creaks

- OISES OFE 7 during the
& tense moments o tele-
vision plays have always annoved

in all the national newspapers.  viewers. ko the last few wecks
However. ™ Panorama " carned a  there seems to have been a
Gallup Poll award as being the  rvecurrence of this trouble at one
best British documentary feature.  or  two  television studios.
NN v -
_ o w ¥

®
3
5

.43'::

Bkt
W88

The above equipped mobile television

WwWWW.americanradiohistorv.com

unit for outside broadcasts has heen
purchased by A.B.C. Television from Marconi’s Wireless Telegraph Co.,
L.td., for use in the Manchester arca.
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particularly on L.T.A. stations.
For instance. The Shining Hour
and The Pier. both ABC-TV
plays. had many inappropriate
sound effects superimposed by
the production personnel  and
technicians.  The former play
was nolable for a large amount
of camera movement, tracking
and panoraming which was not
too casy on the eyes of the
viewer—and it was obvious that
these movements also added to

the ** noises ofl.” Some television
play producers scem to  be
determined to  be  arty-crafty

with their camera angles. forget-
ting that the complications they
introduce may not be worth the
trouble. In any casc. ofl-stage
creaks give the viewer a sense
of creaking mechanics behind

PRACTICAL TELEVISION

Empire.” This would encourage
the crews at these and other
I.'T.A studios to makce a good
name {or themselves with the
viewers. There  would be
nothing to lose by having some
sort of competition between the

various studios. rather than
continue | with the  present
anonymity.

Skiffle

KIFFLE scems to be.infiltra-
ting into all Kinds of pro-

grammes lately. with varying
success.  Teenagers tell me that
the best performances of this

exuberant music is on the BBC's
" Six Five Special * programme.
Many of the solo performances
arc mimed to playback. which is
used most  cffec-
tively. and owing
to lack of space
for dancing. the
pceuliar and some-
what ritualist ges-
tures of  hand
jiving 7 by seated
members  of  the
audience is  car-
ried out in its
place. Shots  of
three or four teen-
age girls doing
this hand-jiving
simultancously are
rather faséinating.
[ have quite
enjoyed the slick
and  professional
performances  of
the guest bands
that somectimes
appear. particu-
larly  the Tlively
Charles MacDevitt

Usherettes distribute sticks of peppermint rock to the

‘“live > audience of

the scenes. If the actors mumble
and speak lines softly. the un-
wanted stage noises become cven
louder. Conditions of various
studios vary. so far as noises

are concerned. but some tech-
nical crews scem to- do their
work  most  ecfliciently  and

smoothly. without undue “ hob
nail boots ™ effects. It would
be interesting to viewers if “the
I.T.A. companies mentioned the
name of the originating studio

in the titles. such as “ from
Granada  Television Centre,
Manchester.” “from ABC

Capitol Theatre. Didsbury,” or
“from LT.A’'s Woeod Green

‘* Chelsea at Nine
leave the Granada TV Theatre, Chelsea. after the show.

group. a team of
youngsters  who
have suddenly shot
into the top of the
bill position at music halls in
London and the provinces. Pete
Murray is a most expert compere

as they

on this somewhat noisy pro-
gramme. 1 particulariy Jiked
the way he mentioned that
Sister Rosctta Thorpe. a jive

singer. would be appearing in

Granada’s * Chelsea at Nine ”
show at a later date. It was the
first” time 1 had heard the

opposition programmes of T.T.A.
mentioned by a BBC announcer
in this manner. I hope the
LT.A. companies will return the
courtesy to the BBC on future
occasions!

www americanradiohistorv com
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Exports te U.S.A.

WE sce  lots of

television films on both
BBC and LT.A. It is pleasing
to hear that quite a number of
British-made television films are
now scoring quite heavily on
American  television. These
include Mark Saber. Sir
Lancelot.  Inspector  Fabian's
series. Dich and the Duchess
(not yet scen in England). Edgar
L.ustgarten’s Scotland Yard films.
Robin Hood and the Douglas
Fairbanks series. Therc arc also
individual  programmes. both
filmed and telerecorded. which
arc exported in a steady stream.
The English voice. not always
acceptable  in many  States.
particularly in the Middlc West.
is beginning to make headway.
Producers have to take care with
accents. however.  Some actors
appear to be talking “ la-di-dah ™
to thc American viewers and arc

American

not liked. Donald Gray. who
plays Mark Saber. however.
scems to be very popular. {

must say that though he and his
leading lady. Diana Decker. give

good performances. the stories
seem silly and infantile.
Disc Favourites
HE tremendous boom in
gramophone discs. of
which  popular numbers are

bought in millions by the teen-
agers. calls attention to the vast
difference in sound quality of
the gramophone recordings from
the live television performances
of the same artistes. Naturally,
when a  gramophone disc is
made.  several  “takes T  are
recorded with all the modern
resources of a recording studio
—including  special acoustics.
separate  solo studio. artificial
echo and so forth. Sclection is
made ol the best result out of
several different takes. and parts
of takes arc sometimes combined
by re-recording.  On the other
hand. live performances in a
television theatre have to be
straight off the cuff. with the
artiste  thinking also how he
looks as well as how he sings.
The result sometimes  suflers
from the theatre’s acoustics,
which frequently have a long
reverberation time. and all from
the usc of public address loud-
speakers in the auditorium. It
secems to me that the wholesale
usc of playback is the only
answer to this problem.
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Ised Enlarg-
ing or Pro-
cess Timer
with con-

MORGANITE ]FOUR ITEMS FOR THE PRICE OF ONE structional

details,
POTENT'OMETERS , This set of modern T.V. parts is equally suitable for  £2.10.0. plus
modelni:mzf an old televizor or for huilding into @ 2 8 post and

Single and 2 pew one. Suitable for wide angle l4in. or 17in. tub - backing.

Immediate delivery. Cash price
£9.10.0 or 10- depoxit and 19
weekly payments of 10 -.

Mx

g} FREE GIFT ! - - : T2~ CONDENSER TESTER AND W

H | All purchasers of the l\hl]t“rl)Viln{/)[r . REACTIVATOR ;v}
this month, will receive our M. [ R . R . L

g Range Extender which adds : capa- I'his unic test .-anfh uo A
ety 0.1 m f. in two ranges—induc- under correct working candit oy, - A

| tance 0-100 3 dec ool Al proper voltages. 1locan - o b
tance 0-100 henrvs and decibel . B g LR I 6

Elto - 36 Like all AVO meters it isaj, usedtor T reforming Celectinly iy D4
i N 1 a AJl basic partsand lall insteie (on - 5

P |very fine instrument: it has | 50 - plus 2 6 L0t aund 1nattan . S

< Se%slllvuv of 10 0()(} ohms per Vlullb i 3 b b and mautan e
and 19 most useful ranges as lol- 2

E lows:—D.C. volts 0-1,000 (seven TRANSISTOR TIMER 2
anges), A.C. volts 0-1,000 tfive 0 4"

X ranges). D.C. Current 0-1 amp. , Allthe parts -'J ~ . By

¥ [ranges). resistance 0-2 mews, (2 lul. ll'!d.l\lll‘g' P 23 ‘ R

B [ranges). (complete with test Teads). || Transistor-

2]

2]

23]

54

<]

3

¢

g Eange WDT‘* using EHT or i2-14 kKV. The fouzx l(t)(‘nw cognpxmi-l: 4
avall- (11 Line output KHT transformer (2) 70 =canning voils ]
¢ able. onferrite yokes (3) Width control with ferrite o1 BEGINNER’S SUPERHET T
528 stand- 4) Frame output transformer. With these parts we a1 (pe T e
5 ard size alse give free, comblete cireujt diagram of & modeil ¢y po- i
¥ with wood  televisor which uses them. We offer the whole lot nents i
E Iength spin- at the price of the Line output transiormer only. incl ud- :
) dle, all 110‘1& namely 57 6 plus 26 post and insulance. ing metal i
B4 and hoxed RS N t
s s s,
B (.an‘f tvpo 3 - each—values avail- § v v o
able 100K 100K. § meg. — tro
s U meg. JSmg]e Lvpes 1. each. SEND NO MONEY metal
&3l values available: 10K. 25K. 50K. —iust a large stamped addressed envelope and wel pep .
P4 1391\ 230K, 1 meg., 2 mcg. will send vou details of how you can build a 14in. 1 5 7
’ © or 17in. televisor in one evening without technical s 7 .
i knowledse. [ you decide not to build aur televisor| C91S: LUK Condenser, oL o
3 > ' a Y.
# CERAMIC SWITCHES Wwe request you to return ihe data or remut 3 6. L‘;‘p‘g:;“gt“’ gl:m:lrfﬂ(;1l)el(3lpbljrl1]m1'm '{
! By one of our best Note 3 1.1‘(1 hamllélar‘ts or wits are not uxed in January issue. Practical Wirel- t}
H makers, 3 pole, 3 jour tclevisors or sold bv us wre available as a parcel. Price
’g way, 268 cach. "‘"“‘l’ £3. plus 3;- post and nsuran. ., g‘
¥ standar: | o o B .
[l Gype switches NOW 2 MODELS T 3
] 12 pole. 2 way. 16 b, AP Y W+
& rach. 6 pole, 3 way. Turret Tuner g 2
q B By
[E 18 cach. 3 role. ¢ Brand new stock. not sup- Y B § &
M way. 2 6r>a(h 6 pole, 4 way, plus. with coils tor Band 1 T ICEY B AN S
14 50 nssorted resistors, Well mixed and 11T (,umplew with #O 5 33
m n'r'u_l mgl'ul \'?Il:;g‘. {aud ! watts. \vd]lw;d Jéwu el “‘ out- -- e . g«
ice per 50, . vu M =
}B 50 as<orted resistoes. Well mixed heaters. !\4‘0(1(’1 2 111;:1 BAND 11 CONVERTER ,»,‘:
B and usernl values. 1 watt., Price &3

output 16 19 Mc =, Parallel Suitable Wales, L.andon M]dl TSRS 4]
heaters. With circuit dia- North, Scotland, cte,
mam, . With knobs Dartsincluding 2 1
3'6 C\tm. po=l and in~ur (ne tuner, cont
ance 2 6, densers and res

6.6 per 50,

.~L (nnLrnl con 23]
tors, (Metal case Y

available as an e tra)n Price only
FINE 11)?19 {)lus 2 (ilpuﬂ and hhlllz]l“' e é:
’ A 1ree with parts or Cvailahle
TUNERS , THIS MONTH'S SNIP e, e s Bl
is a fine walnut RS
veneered  table MAKING A SOLDER GUN X
receiver cabinet S

. Vs o Lo - 3
Ceramic trimmers all with lin omplete  with A Tsecond soi- gz

- metal chas der gun or tie
spindie of fair length. 5. 10, 15, 30, o . i IR
P at 2 3 each or 24 - per dozen. L{l;.seses(a]el ”blgt’]; igffq \\a\s‘)h:ll({l_- e

plate and scale cribed 1na  previous R

mounts, as illus-

issue. Unly twoessential »i
trated hut less

parts are requ.red- @r y¥q

knobs.  Ofiered the transformer and to: ﬁ‘
at less than the | the push switch. These %

price of the cabi-
net, namely 39 6
plus 5 - carriage

we can supply at 13 6, plus @ - po-1, b
‘Therest of the par t= you will huve i ¢
your own “junk’” box. Copy ol the 4

B R PR B R TR R ORI 0TS

""d”dzp‘”” scop€.  Limited quantity offered at the extremely them. Supplied complete with 1at)

= = and 1nsurance. e e . article concerned given free wirh W
CONNECTING WIRE the kit &1
P.V.C. covered in 1000L. coils—2 @ o Al
pH owil or four coils diflerent r()lmn\ INDICATOR No. 96 | 4
${ 10 - vost free. y Containg many hun- B
(4] &, crerrmmanett ot ferrme—— ¥ i dreds of very valuable "
Wi spares Inciuding no, A
K less than 12 potentio- 23l
DS meters. This indicator %1
Wt unit  will take the CHD GO G0 Fax
o~ pply all the ma&in » oni
:g i Tv M, ks A Y“Cdm)' ;?h[heelvtcifwlll ponents for making Lm\un;]l wiite-h ?I:
s - N S refative V1 will not only test cathode-ray
B ‘ IaLPst , ~imple m()dmralmns can be Lurned into an Uscillo- | tubes. but will also reactivate rId
A
Kl
A
H
A

lim low price of 10.- each, carriage and packing 46 up’ instructions, Price £3. plu: 24 W

My ¥ B S TH 1. 10 260 miles, beyvond this distance 4L cost. | poatage and insurance, W

| Bost ! ELECTRONIC PRECISION EQUIPMENT, LTD. ;z;
k' } For prompt attention post orders should be sent to it
& { ‘\ our Eastbourne address marked Dep!. 5. YK
3¢ { = 42- ﬁs \I\ul)"d:":"( I\[Il] | 68, firove 1ta 29 st;-mul;:w ':n {{(‘} 268, l(,(pll(hliql;l Road. ’I’:
M 3 t-‘m i RUISLIP 5780 Eantbourne, Sussen., ik PH L'ARCA}T 1 e o [

e ! . 3 1 : 019! 1ho CRO w68

g‘ PR cmdi Al day. Wednesday. Half day, Saturday. |[Ghgy day. ’I‘lrm‘ssldnv P day, e, ,’5}
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former ; 2 valves :

- — £4.7.6

ECC81 valves.
With metal cabinet as

'_ﬁ‘ illustrated. Stove enamel
i”; grey hammer finish.  Sin.
S e VI T o x Thin, x 4bin.

Pattern rejector fittzd,  Statz local B.B.C. station. Walnut
wood cabinel. £4'17 6. Chassis less cabinet, £3'17 6. Variable
attenuator, 7/6 (1/- p. & p.). Aerial splitter, 8'- (1'- p. & p.).
External crossover unit, 7,6 (post 1'6). Genuine low-loss
co-axial, 8d. yd.
Postal charges in brackets.
Ex-U.S. Army Valves 6K6 GT/G 5/6 (9d.).
I.F. Transtormers by Gorler AM/FM (10.7 Mc and 465 Kc),
15/- pair (1/-).
Screens for T.V. PERSPEX. tinted, 14in. x llin.. §-(2-):
White 14%in. x llin.. 5 - (2/-); 17in. x 1Sin., 716 (2 6).
LAMINATED GLASS. tinted, 14}in. x 1lin., 5 - (3;-); 17in.
x 13%in., 7,6 (3 6).
Battery climinator for 4 low consumption valves 90v. 15 ma.
and 1.4v. 125 ma.. 35 -(2 6).720()-250\/. A.C.(Size 5%in. x 3in.
X 2in.).

828, High Street, Camberley, Surrey.

HIGH GAIN BAND 3 T.V. CONVERTERS
NO ALTERATIONS REQUIRED TO YOUR SET

RETURN OF POST SERVICE.
Posted orders to Camberley, please. All 3/- each extra post (4/- for 2), 2'- extra C.0.D.
Following apply to all converters : full instructions supplied. Can be fitted in 10 mins. : free from drift : fitted
with co-axial plug : fully wired ready for usc : with power pack, including metal rectifier : double wound trans-
mains on-off switch : fine tuner : B.B.C. to I.T.A. at turn of switch : 12 months’ guarantee
(B.V.A. valves 90 days) : Terms avaitable, one-third down and balance plus 7 6 in four equal monthly payments :
postage with first payment. FOR ALL SETS EXCEPT EARLY PHILIPS.

All new goods.

13 CHANNEL CONVERTER
Switch positions, od-LT.A.-
B.B.C. Valves PCFd0 and
, PCC84. Mould:d cabinet
[ 8in. x 4lin. a Oin.

Don’t gonl‘use with similar
articlc being offered without

power pack. : £5'5'0
quus( Band 3 AERIALS ftor lin. to 2in. diam. mast or for
ioft. l-el_ement. 27 -; S-element. 35,-; 9-element. 55 - : curr.
pd. Belling-Lee 6-el.. 37.6.

AUTOMATIC RECORD '-1}_5;.'\
CHANGERS are in  short e A *'-.
supply. Collaro RC457 Studio z y

turnover crystal pick-up. 4-
spead  mixer. A.C. maing
200-250 v., sez illus.

ALSO Collaro single player
AC3/554, 3-spz=ed. turnover
crystal. pick-up with “ T ™ head,
1 £6/16/6 (3/6 p- & p.).

GLADSTONE RADIO

3, Church Road. Redfield, Bristol.

Tel. 51207.

—ARTHURS HAVE IT!

LARGE STOCKS OF VALVES.

METERS, Avo, Advance, Taylor and Philips
Service Pattern Generators. Oscilloscopes,
Cossor and Philips. AMPLIFIERS, Leak, Trix
& Quad. GRAM UNITS, Garrard & Collaro.

LOUDSPEAKERS, Goodmans, Wharfedale, WB,
Tannoy and leading makes. PICK-UPS and
STYL! of most makes. TAPE RECORDERS,
Grundig, Philips, Truvox, Playtime & Ferrograph.

LATEST VALVE MANUALS
Mullard 10/6, Osram Revised 7/6, Brimar No. 7 §/-.

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

Est.
1919

PROPS: ARTHUR GRAY. LTD.

OUR ONLY ADDRESS : Gray House,
150-152 Charing Cross Road, London, W.C.2
TEMple Bar 5833/4 and 4765

TELLGPRAMS—'  TELEGRAY, WESTCENT, LONDON.™
CABLES—"TELEGRAY,”” LONDON.

WRITE TO

E. B. ELECTRONICS (Tube Dept.)
{ 28, Pembridge Road, London, W.II.

T.V. TUBES

Ex-Chassis.
! MAZDA, MULLARD,

Picture Tested.
EMITRON, COSSOR.

9in., £5,0.0; 12in., £6.0.0; 14in., £5.5.0.

1Sin., £7.5.0; 16in., £6.0.0; |7in., £7.5.0.

GUARANTEED FOR THREE MONTHS

SIX MONTHS GUARANTEE
MAZDA 12in. Reconditioned £9.0.0..

Terms C.W.O.
i NO CALLERS AT PRESENT

‘ All prices include Postage and Packing
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CORRESPONDENCE

The Editor docs not necessarily agree with
the opinions expressed by his correspon-
dents. All letters must be accompanied by
the name and address of the sender

i

FERGUSON 306T
SIR. -In the  December issuc of  PRACTICAL
TELEVISION on page 241. a Mr. ). Ford of
Willenhall states that he has a Ferguson 3061
and in six months has had 1o replace EYR6 four
times.

[ have the same model and had the same
trouble and the following may help Mr. Ford.
The 2.2 m@ resistor. No. 137, on the line output
valve should be changed to 1 m@. and resistor
No. 157 which is in serics with the EY86 heater
should be changed from 4.7¢ {o 208 1 have
done this and have had no trouble. Perhaps
I should mention that 1 could not get a 209
resistor so fitted one of

TS 2% (sot ily for iond,
waves. | ocould not. however. get a stereo cilect

no matter how I moved the radio receiver about.
It seenmied to me that the set nearest to mo
drowned out the other. 1 tried increasing the
volumie from the furthest set to make them level
al my car. but could not really say that there
was any sense of " depth” in the sound until |
took the radio set into the next reom. lhen
with both doors open | did get a very realistic
effect. but it was noticcable that in one room
the cffect was more marked than the other
presumably due 1o the channel being used. .
right or left. | hope further experiments will
be carried out in this new  development.
RutcHig (Cricktew ood).

182 —A. V. ADAMS
(Carditt).

INTERLACING AND

SPECIAL NOTE

Will readers please note that we are unable

AERIAL DESIGN
g]Rrrln the  Januan

to supply Service Sheets or Circuits of ex- issuec Mr. Brown

LINE WHISTLE government apparatus, or of proprietary covers a very important
SIR.—[ should like to makes of commercial receivers.  We regret point  regarding  ueriul
thank the many that we are also unable to publish lefters from design.  As a Service-
readers who wrote to me readers seeking a source of supply of such man I And that mam

with assistance on the apparatus,

people want to buy the

problem of ascertaining
whether interlacing was
cffective or not. and it is obvious from the
replies received. that there is no really reliable
method. I would say that it is really hit or
miss. and where fly-back suppressors are fitted
and effecive. one is never really sure.  Whilst
on this subject 1 wonder if any of the
really knowing ones have “cured” the line
whistle. [Is it in fact true. as 1 have been told.
that the makers do not attempt to remove this
whistle as it forms part of the sct which is of
value to the G.P.O. in tracing unlicensed sets?—
H. RFEDMAYNE (Barking).

HORIZONTAL OR VERTICAL

SlR.—Sccing your notes in the December issue
cancerning aerials in Scotland. 1 have been
informed by a [riend that in certain parts of the
country. where the signal is horizontally polarised.
one often finds that results are better when the
acrial is placed vertically. On the other hand.
a vertically polarised acrial does not seem to
woffer the same facilities. in other words placing
ithe acrial horizontal gives poorer results. Is
this due to the fact that the horizontal signal
follows the line of country. and is thercfore
more affected by houses. hills, ete.?  If so. why
do the Americans use horizontal polarisation ?
Is it bound up with the problem of acrials 7 1s
2 horizontal acrial safer than a ertical ?7-—H.
Boortt (N.W.). .

STEREOPHONIC SOUND

SIR.- During recent tests by the BBC of sterco-

phonic sound. the TV sct had to be used
with an ordinary radio set. 1 wonder how many
experimenters who co-operated in this test found.
as I did. that the sound con the TV channel was
immeasurably superior to that on the ordinary

most  claborate  acrial
possible. with the niis-
taken belief that it will give them a better picture.
It should be remembered that the more clements.
as a rule. the more complicated the polar diagram.
and the narrower the forward lobe.  This cun
be a great drawback under some conditions. and
as a well-known maker of acrials has poinwed
out at a lecture given in various parts o the
country to dealers. a good aerial badly installed
may give worse results than a bad acrial properiy
installed. 1t is all very well * doing it yoursel.”
but it must be done properly and with a sound
knowledge of conditions in the actual strect in
which it is being installed. B, R. BReitn ki 1oN
(Sidcup).

|The above reader raises an interesing point,
and we do not think we can do berer ilan
reproduce the following statement recenidy issied
by Messrs. Belling Lee in this connection.

“Some  people  think  that the  grearer  the
number of elements the greater the gain.  There
are many four-cxlinder cars more powerful ifian
many with siv evlinders. 1t is all a question of
design. We have an = H -tvpe acrial with hiclic
eain than at least one well-known  four-eloment
array. We designed the first four-clement arras,
and, although it was a winner. we sopped
production o« few years back becanse we inade
a three-clement array with a still higher gain. and
we couldn't justify the fourth  clement. The
theoreticel and  practical gains front the jouwrth
element were just not worth while.”—EDIIOR]

CIIECKING INTERILACE
IR, —1 believe a short time ago a reader ushed
for a hint as to the best method of cheching
whether a set was interlacing properly.  Normally
this can be done by turning up the brightness
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control and examiniag the flyback lines which.are
then revealed. An adjustment of the frame hold
control will result in these jumping from narrow
to wide spacing and you will quickly identify how
they should be. If, however, there is an efficient
flyback suppressor circuit in the set you will not
be able to produce the lines. In this case pro-
ceed as follows. Adjust the scanning coil clamp
or other adjustment at the back of the sct to
make thc picture come low in the mask aperture
so that the top few lines in the blanking area are

visible. This will mean turning up the brightness’

control slightly. You will then see, if interlacing
is taking place. that the first linc starts dead in
the centre, and the sccond line at the left-hand
cdge. By adjusting the hold control as previously
you will see that the half line will jump about
and start at various places. Set the control-so
that it stays pecrfectly stationary (if possible)
beginning at the middle of the arca. You may find
that you cannot get it to stay dead still. but if the
circuits are good and all working properly it will
be practically stationary.—G. R JornnsoN
(Edgwarce).

THE C.R.T. TESTER
QIR,—Therc is a letter by G. Aungiers in the
~ Fcbruary issuc regarding my article _on
C.R.T. tester which I feel 1 should answer. The
circuit as shown by me nceds no ammendment
for cathode o grid lcakage. for this test is the
same as the emission test. This means that the

TELEVISICN March, 1938
leakage will-be shown up as cxtra current when
the emission is tested. In the case of a C.R.T.
with a good emission no doubt will be felt in
deciding whether the tube has a cathode/grid
leak. for the high reading obtained will be much
higher than a new tube. When. however. the
C.R.T. emission is low. then some doubt may
exist as to whether the cmission is all right or
whether the tubc has a grid/cathode leak. If.
when the tube is tried out in a TV set. the
picture is.flat and too bright then it can safely
be assumed to have a leak—J. HILLMAN
(N. Ircland).
A PROBLEM SOLVED
IR.—Although 1 have long since passed the
cxperimenter and ** do it yourself ™ brigade.
I still take your magazine to read the bits of news
and keep in touch in a sentimental sort of way.
I do not consider 1 am young enough to do_the
modern constructional work and just get along
with a commercial set. ctc. Recently, however.
my bought set developed a fault and I was almost
on the point of going to, a dealer to_get the
set seen to, when 1 thought of the Problems
Solved columns of your pages. and turned up
the few back numbers I had and looked to sce
if there were any notes on my sct. By a strangc
coincidence. 1 found onec and it was exactly
the same trouble as 1 was cxperiencing. Appar-
ently all that was involved was an adjustment
of the position of the ion trap and I did this
and removed the shadowing.—G. BooN (Reading):

MULTI-CH_ANNEL TUNER INSTALLATION
(Continuzd from page 364)

oscillator components were taken from the cjrcuit
to aid with the connection of the -tuner signal.

The H.T. supply to the tuner can usually range
from 175 to 210 volts, 185 volts being a nominal
value. It is rot desirable to cxcced 210 volts.
however, and on the Brayhead unit a link in the
H.T. positive circuit can be removed to allow the
connection of a scries resistor for balancing the
H.T. voltage.

Points to Wutch

The average dimensions of a turrct type tuner
are overall height from the base of the unit to
the top of the valvc screens Siin., length 6iin,
and width 3§in. It should first be ensured.
therefore, that there is sufficient room in the
receiver cabinet to house the tuner with reason-
able clearance from receiver components.

Make surc that there is a tuner available with
an LF. outpul to match the recciver it is pro-
posed to convert. Units are available covering
the threc major LF. bands, viz.. 10 Mc/s. 16 Mc/s
and 38 Mc/s. The Brayhead people make three
basic units with 1L.F.’s as follows: Type 10P/10S,
vision 14 Me/s and sound 10.5- Mc/s; Type
16P/16S, vision 16 Mc/s and sound 19.5 Mc/s:
Type 35Pj35S. vision 34.65 Mc/s and sound
38.15 Mc/s; the prefix letter “P” or -“S”
indicates parallél- or series-connected heaters.
using 6.3 volt cr 0.3 amp valves, as already
mentioned.

It will be sech from this list that a set, such

as the Ultra VA72, V600 and V710 series. with
a sound LF. of 16 Mcjs and a vision LF. of
19.5 Mc/s is not catered for. Here it will be
realised that the vision LF. is above the sound
[F.. meaning that thc oscillator frequency is
below the signal frequency.

In the large range of Cyldon turret tuners. a
model (E/16/L) is available to suit this casc.
In this range therc are also units available for
direct inclusion into a heater circuit comprising
0.1 amp valves. The tuner valves then employed
are UCC84 (R.F. amplifiery and UCF80
(frequency changer).

On most tuners there is a reasonable range of
I.F. and oscillator adjustment to cater csscntially
for receivers whose LFE.s arc slightly removed
from these mentioned above.

Adjustment

1t is important to note that the only tuned
circuits which can successfully be adjusted by the
experimenter are the LF. coil or transformer, 1.5
in Fig. 7. and the oscillator coils associated with
the various channels for which coil sets are
included in the turret.  The remaining circuits
are adjusted accurately at the factory for the best
overall performance and must not be altered.

With the channel selector sct as required and
the fine tuning control adjusted to the centre of
its travel, the oscillator coil -should first be
adjusted with a non-metallic trimming tool. such
as a screwdriver-shaped knitting needle, for
maximum sound consistent with minimum sound
on vision. The oscillator core associated with the
channel in use is accessible through a hole in the
front face of the tuncr.

www.americanradiohistorv.com


www.americanradiohistory.com

March

1958

ecessary qualificatio

PRACTICAL TELEVISION

Industry & Commerce offer their best posts to those with the
ns—such posts that will bring personal satisfaction, happiness,

good money and security. As part of a modern industrial organisation, we have skilled
knowledge of what is required in industry to-day and the best means of training per-
sonnel for its present day and future requirements. We specialise also in teaching for
hobbies, new interests or part-time occupations in any of the subjects listed below.
Make your own choice and write to us to-day for further information. There is no
obligation of any kind,

% The E.M.I. Facleries at Hayes, England.

The only Home Study College

ggerated t{x_a_world;wide

manufacturing organisation

INSTITUTES

PERSONAL & INDIVIDUAL TRAINING IN -

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

Customs Officer
Draughtsmanship
Economics
Electrical Eng.
Electrical
Instatlations
Electronics
Electronic
Drauvghtsmanship
Eng. Drawing
Export
Heating &
Ventilation Eng.
High Speed
Oil Engines
Industrial Admin.
Jig & Tool Design
Journalism

Languages
Management

Maintenance Eng.

Mathematics
M.C.A, Licences
Mechanical Eng.
Metallurgy
Motor Eng.
Painting &

Decorating
Photography
P.M.G. Certs,
Police
Production Eng.
Production

Planning

Radar

Radio Amateurs

C&G) Licence
Radio & Tele-

vision Servicing

Refrigeration
Sales Management
Sanitary
Cngineering
Salesmanship
Secretaryship
Shorthand & Vyping
Short Story Writing
Short Wave Radio
Sound Recerding
& Reproduction
Telecommuni
cations
Television
Time & Motion
Study
Tracing
Welding
Workshop Practice
Works M'gement
and many others

Also courses for GENERAL CERTIFICATE OF EDUCATION, A.M.I.H.&V.E

A.MS.E,

A.M.Brit.LR.E.,
A.M.ILP.E, AMIILA, AC.C.A, A.C.LS,,
Examinations, R.T.E.B. Serv. Cert., R.S.A, Certificates, etc.

CGourses with

PRACTICAL EQUIPMENT

in RADIO * TELEVISION : MECHANICS

CHEMISTRY - ELECTRICITY

DRAUGHTSMANSHIP * PHOTOGRAPHY ete., ete.

ADDRESS. e

[}
I NAME .
[
|

THLS

E.M.I. INSTITUTES, Dept. |38K, Longon,

A.M.l.Mech.E.,

TODAY

A.C.CsS.,

W.4

AGE
Gf under 21y

A.MJED., AM.ILM.L,
A.CW.A, City & Guilds

A F.R AecS

I Subject(s) with/without equipment

|

| MAR58
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Lasky’s lead again
FIRST CLASS

MAKER’S SURPLUS
COMPONENT BARGAINS
WIDFE ANGLE 33 mm.

Line E.H.T. trans., Ferrox-

BAND i1l CONVERTERS { St oo i U0
ALMOST HALF - PRICE!

Ferrox-cube cored Scanning
Coils and Line Output
Trans., 10-15 kV. EY51
winding Line Trans. Com-
plete “with circuit dia-
gram. the pair

......... 0/-

Framz Output Transformer 6/8

S:anning Coils low imp. line
AnA[FAMS .overrneeeianinas 17/8

Frame or line block osc.
Transformer .............c..ceeee

Focus Magnets Ferrox-dure 19/8
P.M. Fozus Maznets, Iron
Cored 1
Dunmag Focalise
3)) m/a Smoothin
Elestromasznetic focus coil,
with combined scancoils... 25+

COLLARO i
4-SPD. MIXER -
AUTO-CHANGER Latest model
RC.456 incorporating auts> and
manual control. Complete with
Studio crystal pu and sapphire

Famous maks and onz of the finast Converters
mads. Brand new in malker's cartans. TUN-
ABLE OVER ALL I3 CHANNELS and incor-
parat2; own power supply for 203-250 v. A.C.

STANDARD 35 mm.
Line O.P. Trans. No E.H.T.12'8
Line Output Transformers,

6.9 kV. E.H.T. and 6.3 v.

5 o 3 Inding. Farrox-cube...... 19/6
stylus List £13/1 mains. 2 va've ciscode R.F. amplifier PCC34 ch::nnlnv colls. Low imp
ASKY'S PRI s and PCF80, metal rectifier. Mz2tal case. 10in. a o L

Post S/-. C £8/|9/6 wide 5lin. deep, 3fin. high, smart fawa Mne. and o 133

Ditto by Igranic

enamel finish. Framz or linz

el SIS, e £5/19/6

Post and pkg., 5/- extra.
Strictly limited number only. Send now.

TU oszillator tmns[on{ner H
Framz output trans ormer 7

R.RET TUNERS Fozcus Magaets

All types in stock—Cyldon, Bray-

head, Telenge, Vairadio, from 79/6.

E VYV YUY VYOV YV IVVOOY VY VY I IVVVYITIVIVEY LY
LAAAAAAAAALAAALIALAAALDALALAADIDALAADAAL,

. > ‘12
)?::Cr'bc your sat and we Will qQuote flaasasasassscssnscansscnsnscsnascaanasi g)%cgslgoél;gfgfn!“;\%?\% es. {Oég
. LASKY'S (HARROW ROAD) LTD.
17* C.R. TUBES 42, TOTTENHAM COURT ROAD, W.I. Telephone : MUSeum 2605
Brand new, unused. Rectangular, 370, HARROW ROAD, PADDINGTON, W.9. LAD 4975 and CUN 1979
aluminised or ion trap. 0.3 heater, Open all day SATURDAY. Ha!fday Thursday.
£12/19/6. Carr. & ins., 22/6. PLEASE ADDRESS ALL MAIL ORDERS TO HARROW ROAD.

This Month’s Special Offers

THROAT MIKES, Single Piece, 1/- each. Post, etc..
4d. each. Could be used for Electrifying Musical Instru-
ments.

6K7G VALVES ... ... 2/} each
6L6G VALVES ... .. 5/11 each

807 VALVES ... ... 4/l each

MIDGET BATTERY ELIMINATORS. To convert
all low consumption portables for mains operation.
Mains Input 200/240 v. A.C. H.T. output 85 v. 10 mA,, L.T.
output 1.5 v. [25 mA. Size : 3.7in. x.2.5in. Actual!y
smaller than H.T. battery alona. Special Price 55/-, plus
2/6 post, etc.

GERMANIUM DIODES, /- cach, 10/- dozen. Post

COMMERCIAL TV

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

Separate coaxial in-
puts for Band | and NI
Aerial Downleads. No
changing of Aerial
leads. No Diplexor
required. Attractive
black crackle finished
case fitted with non-
scratch rubber feet.

Easily installed—just 4d. extra.

plug in mains and Alt New and Guoranteed. S.A.E. with all enquiries,

aerial leads.
A sensitive unit complete with built-in power Y UL L N Lt ot €d.
supply specially designed for use in ultra-fringe against per valve
areas. High signil to noise ratio. Will produce (Jamage VALVES Ovariis

excellent results in localities where the signal is 8d. extra. | All tested belore dispatch | post free

(—|'u _—I-urnU) c-'lF (Z—l—lOZ) M'{UU""

Bmaasions bin - Rage gamcen peicEn A IR 9
Dlm:ensmn) é_un. x 4in. x 2}in. Will fit inside most DL.QG 98 Fm«ao Poce et 86 m” i
receiver cabinets. 200-50 v. A.C. DK% sé/’s Ecmqsgé g%% 981- gggg ;})g Afnﬁ/u
PRICE £6.6.8. C.W.0. OR C.0O.D. EBCiL 9'8|EFal 9 PYBL 8/11|8BAS 6/612K7  7/8
sl |EFS) 811 |PY62 8/11!6B3G 3'11|1207 7w

(Fly Lead 3/6 extra.) 8/11|EF86 12/6 UBC41 8/8|6BJ6  7i-ig57 o
sony 658 B Ucmaa e e -

[ V » ECCB3  |EL32 3/11|UL4L 9/11|6KBG _ 9/- [Z4GT
MR ISION §/11|EL84 10/8|UY4l 7/11[71C5 811 _ 9/-
. ECCs4  |EZ80 8/8/1RS 7/11[7C6 §/11[35A5 10/11
(Electronic Equipment Manufacturers) 9'111EZ81 9/6/1S5  7'3[THT  8/11135W4 7/

14 Boulton Read, SOUTHSEA 172, ALFRETON RD., NOTTINCHAM
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Whilst we are wiways pleased (o assist readers with
their tecimical difficuliies, we regret that we are unable
to supply diagrams or provide insiructions for modifving
surplus equipment.  We cannot supply alternative details
for coustructional articles which appear in these pages.
WE CANNOT UNDERTANE TO ANSWER QUERIES
OQVER THE TELEPIHONE. The coupon from p. 3))
must be  atached to all Queries, and if a postal
reply is required a stamped and addressed envelope
musi be enclosed.

ULTRA V&-14

My problem is lack of width. The picture
usually has 3in. gap at either side and will not
increase by movement of width control.

Regularly the picture expands of its own accord
until the picture more than fills the mask with a
change of focus, which requires constant adjust-
ment of the focus magnet. After a brief period
the picture returns to its usual limited size and
at times (o0 a more reduced size, again with a
change of focus. The supply voltage is regular.
1 have the service sheet available.—M. Muir
(Glasgow). )

We would advise you to have the V13-US8OI,
V9-20P4 and V10-U329 valves tested. One will
almost certainly be at fault.

BEETHOVEN B8O

The trouble is in the frame circuit; very poor
lock, top portion of picture appears at boiton
of the screen and two bright horizontal lines con-
taining 2 small portion of picture matter appear
on the screen. Both ECL80 and ECH42 have
heen renewed in frame circuit, making no differ-
ence to this fault.—J. F. Birks (Liverpool).

We suggest that you check the high value
resistors associated with the frame ECH42 and
ECL80 valves. RS54. RSS. R359 arc the com-
ponents to suspect in the first instance.

(.E.C. BT5146

A very dim but otherwise normal picture.
Advancing either brilliance or contrast control
auses highlights to go muddy, and stili further,
picture disappears, leaving a blank raster. At
this point the line timebase loses sync. The
following valves have been repluaced, having been
found faulty on test: K136, U37 and D77. The
D77 was lighting up very brightly. Valves and
crystal diode in the vision receiver have been
replaced with known good ones.  Vision limiter
has been tried out of action by ofc the cathode

PRACTICAL TELEVISION
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connection. A replacement tube—not new, but
cuaranteed—MW31-74, has been tried, but with
similar results.—G. R. Duanece (Wolverhampion).

You may have low H.T. volts. At CS8—120) «t
it should be 225 volts. I low change metal
rectifier. replacement RM4.  Have vou fitted ion
trap to C.R.F.31-74. It is necessary for this
tube. 300 volts is low for Al but should worl.

DEFIANT T141

I amn able to get a fair picture on LT.V. The
cight _clement aerial is fixed on a 20ft. must in
the middle of the garden and } would like o
know if 1 could get better reception by adding
four clements to (he acrial to make it a wwehe
or raising the height of the aerial.
I have noticed that the mains tapping i~ on
245 volt, the mains supply is supposed to be
240v. though it seldom goes over 230v.: would it
he safe to lower the tapping to 235v.2—F. Thosmeis
(Bethesda).

It is quite in order to lower the voltage tapping
to provide a more accurate match of actual mains
voltage. We would not advise you to add anotier
lour clements to the acrial as the results would
not give vou the gain required. Rather we would
suggest you change the type of acrial to. suy. u
double array or add another eight element array
a little below (3ft. 4in.) the first. coupling the two
feeders together ensuring that both cables ure ol
identical length to the junction point. .Alterna-
tively the present array could be hoisted higher.
if possible. to provide the extra signal.

G.E.C. BT1746

On switching on, the frame collapses to about
din. in height, and as this occurs the sound goes
completely off. It is possible to use this set for
hours without mishap, but the abaove ~ faul(
suddenly develops and sound comes and goes
every two seconds accompanied by tframe collapse,
as already stated.—IH. Purves (Wallsend-on-'¥yne).

This double fault is probably due to inter-
mittent breakdown of C62-C63 (16 + 32 ub). It
will be necessary to check R48 (470 olime)
leading to sound output transformer. Check ull
components on sound-frame H.T. line.

PLESSEY CHASSIS

All I can get on sereen is a very dim illmnin-
tion. When drawing spark from EHT ut wube
anode sparking is observed between Tocnsing
magnet and deflector coils. A }in. spark can he
drawn from EIIT. Grid voltage readings 460-214,
with cathode lead removed, these readings appear
at free pin.  Cathode voltage 100, with grid lead
removed, this voltage does not appear at free
pin. (P.T. September, 1957, page 60, grid cathode
shorts.)  First anode volts 300. The tube is u
Mazda tetrode 17in. The heater volts 12.0,
supplied througii a separate transformer. ‘the
smoothed H.T. is 290 volts; is this correct?——
John Laird (Glasgow).

Unless the coupling arrangements tfrom e
video amplifier 1o the C.R.T. cathode have been
altered. 180 volts should be recorded at the latter
tag. Checl also the video amplifier anode iind
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if this voltage is low inspect the anode load
resistor 6.8 K¢) and the cathode components as
the 750 pF shunt capacitor may be shorted. Quite
apart. from this. however. it is likely that the
C.R.T. emission is low or the ion trap magnet
improperly adjusted.

AMBASSADOR TV2 MKI1

I have replaced dark screenm with clear plastic
which has improved viewing under electric light
but brightness control is almost fuily clockwise,
should this be so? There is a in. shadow across
and slightly down right-hand top corner of screen
which I cannot eradicate. Have tried adjusting
focus magnei scanning coils hard up to tube base
and width control at maximum. Incidentally,
increasing width improves picture, particularly
brightness. Circuit diagram for MKI1 which 1
have gives 350 pF for width control whereas in
my set this is 500 pF. Focus needs adjustment
cach time set is switched on and needs occasional
alteration during viewing. Horizontal hold (top
left control on pancl) necds fairly frequent adjust-
ment—picture pulls to right or breaks up into
line right to left.—F. W. Viggars (Liverpool).

Have the U801 valve tested. 1f this is in order
check its anode resistors (four 47¢2). Also check
the electrolytic capacitors associated with the
width control. etc.. and the resistor of 220 K
associated with the V5B cathode (and the C.R.T.
cathode therefore). Also check V5. 6D2 for
cmission and the brilliance network resistors. if
brilliance is still low. Allow for tube dcteriora-
tion.

PYE DI18T

1 cannot get the brightness down to get rid of
the flyback lines.. I have a circuit diagram for
same. Can you pleasec advise me about this?
The sct is fitted with Mullard MW22-8 with metal
coating. I have a MW22.7 without ceating. Is
it 0.K. to use this tube in place of MW22-8, and
is any rewiring necessary?—W. J. Treadwell
(Coventry).

We would advise you to change the 2 uF
capacitor mounted on the right side of the tube
neck on a paxolin panel. This should restore
normal control of brilliance. The MW22-17 may
be used in place of the 22-18. although strictly
speaking a .001 uF 6 kV capacitor should be
added to the EHT, to replace the smoothing
action of the outer conductive coating of the
22-18. This. however. is somctimes not necessary
in practice duc to the capacity already existing
between the inner anode coating and chassis.

PHILCO BT1840

The fault started with fading sound on both
radio and TV, also the tone control was useless
except when fully clockwise; any other position
jusi made it blurred. I had the radio valves tested
and 14S7 had heater cathode short, which I
replaced, now sound sfays on, but there is a
fairly loud hum on both radio and TV, and
sometimes when it is on radio on the medium

- wave it changes frequency as if it was on short-
wave. 1 have had the radio chassis at a dealers,
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he tested all valves and smoothing condensers
bui the fault still remains but it has no effect
on picture, which is quite good.—R. Butterworth
(Bury).

The sound output of the TV and the radio is
common (S0L6GT) and we are inclined to suspect
that this valve is introducing hum. Also you may
find that the new 14S7 is defective. 1f it isn't.
check the gang condenser to insure that it is not
capable of independent movement and then check
the medium-wave padding capacitor.

MURPHY V150

The service sheet gives instructions on align-
ment with signal gencrator and ouiput meter.
The vision output meter is connected to the video
amplifving valve cathode resistor via a 500 pF
capacitor and a 3004H R.F. choke. My problem
is obtaining the choke. Dealers inform me that
without further details of the choke, i.e., type,
make or number, etc., they are unable to help
me. Could you please tell me if there is another
component that 1 could use that is more easily
obtained?—G. R. Jordan (Willenhall).

The 300 microhenry choke mentioned in the
alignment instructions is not critical and is merely
inserted in series with the mecter lead to prevent
LF. radiation. and its consequent instability. If
you have a small medium-wave coil a grid wind-
ing of this will do just as well..or you can make
a suitable substitute by fitting two cardboard
cheeks %in. apart on to an insulated resistor of
over + mecg. value and winding very thin wire
between them until a layer about 4in. in diameter
has been built up. The ends can be soldered
to the resistor wires as the latter is too high a
value effectively to damp the choke.

REGENTONE 173T

Recent!ly the picture has lost its width. With
the width control fully extended there is a lin.
margin each side of the picture. It also rolls
cevery hour or so. I have checked PL81, PYS8I.
EB91. PL83, ECL80.. All are 0.K. except ECL80
sync separator which I have replaced—L. Bird
(Aston).

Replace the metal rectifier (14RA1283). which
appears to be deteriorating. This is mounted flat
on the front (almost centre) of the chassis.

EKCO T221

Very poor line hold until I advance the hori-
zontal hold, when the bottom half of the picture
becomes quite clear whilst the top half is slipping.
This fault, after an evening or two, may clear
itself without making any adjustment whatever.
Also could you please enlighten me on how to
remove the turret tuner, for on tuning in to
Channel 9 the piciure disappears completely with-
oui touching the set; on touching the switch the
picture returns.—1.. V. Entwistle (Manchester).

The trouble you are experiencing is either
frame or mains hum getting into the line time-
basc. and by reversing the mains you will be able
to ascertain which one it is. If it is mains the

(Continued on page 399)
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SETS & COMPONENTS

MAKE YOUR AERIALS with our
fully machined parts. Examp.cs:
Band 1. " H.’ complete with lashings,
for £3/10/-;.5 Element, Band 3, with
Tolded dlpole mast and clamp for
45/-.  Get further details from our
illustrated lists and data on all
acrials. gent for 1/- P.O. SKYLINE
WORKS. Burnsall Rd., Coventry.
tTel.: 60418
TELEVISIONS, 9in.
12in. models, £1~./10/ 4
models, £19/10,- (\ch working:
carriagc paid. Send for list.
TOMLINS, 127, Brockley Rise, Forest
Hill, S.E.23. (FOR 5497.})
LOUDSPEAKERS repaired promptly.
MODEL LOUDSPEAKER SERVICE,
Bullington Rd., Oxford.
GUARANTEED TELEVISION, 12in.
3-Channel models: first-class plctmc
£26 each. carriage paid. THE
GRAMOPHONE SHOP. 19- -21, Brock-
lev_Rise. London. S E.23.

T LEVISION TUBES, high quality.
re-claimed. as Suppd(‘d to the trade
throughout the British Isles. Muliard
14in., £5, 17in. £7; guaranteed for
6 months. Other makes, 14in.. 15in.
£5, 17in. £6;
12in. Tubes. £6, but enquire first.
C.W.0O. or pro-forma; carr. and ins.
15/-. TELETUBES, 34 and 18, Market
Parade, Rye Lane, Peckham, London,
S.E.15 topp. P.O.). {Phone: New
Cross_4551.) L R
5.CHANNEL ~TELEVISIONS 8 12in.
screen Ferguson 988, Ekco 161, ete..
£22 each. A good selection of 12in.
T/Vs (Londont, 1009 condition.
from £12; 9in. from £7, also 12in.
T/Vs, slight faults. from £5; 9in.
from £3, TYLER TELEVISION, 63.
Lee High Rd., Lewisham, S.E.13.
(LEE 5979.) o
MAKING YOUR OWN ? Telescopes.
Enlargers, Binoculars, Microscopes,
Projectors, or, in fact, anything
that needs lenses. Then get our
booklets ‘" How to Use ex-Gov.
Lenses & Prisms,”” Nos. 1 & 2. price
2/6 ea. Also our stereo book, * 3-D
Without Viewers,”” price 7/6. Com-
prehensive list of lenses, optical.
radio and scientific gear free for
s.a.e. H. W. ENGLISH, Rayleigh
Road, Hutton. Brentwood. Essex.
TELEVISIONS, NEEDING ATTEN-
TION, 9in.-10in. models £4/10/. each.
12in. models £6/6/- each. 15in. models
and Philip's Projection models
£11/10/- ecach; immediate despatch.
carriage paid. BARKERS. 325, Brock-
ley Road. S E.4. TID 6752.)
T.v. TUBES £1, including 3
riage ! ! ! This ridiculous price
owing to slight screen burns. Per-
fect picture. Ideal for stand-by or
for testing 14in. and 17in. rectangu-
lar. DUKE & CO.. 62:/3, Romford
Road, Manor Parx, E.12. 1Tel.: ILF
6001-3.)

12IN. T.V., out of order. £5; working
O.K., £10; 12in., 5-chaunel, £15; 14in.
from’ £18. Auto/Radioerams from
£15. Calers only. JOHN GILBERT
TELEVISION 'SHE 844!}, 1B, Shep-
herd's Bush Rd.. London. W.G.
TELEVISIONS, 12in. 5 channel.
14in . £18; 17in. £27; Faulty Scis
from £2, WILKINSON'S 146, Gold-
hawk Rd., W.12. (SHE 4379.; Callers
only. o .

T.V. TUBES as new, revacuumcd:
all makes: 6 months' straipht guar-
antee: 12in. £5, 14in. £5/10/-, 17in.
£7/10/-; carriage and insurance 12/6.
U.K. Free delivery Greater London.
VIDIO REPLACEMENT CO.. Hales
St.. Deptford High St., London.
S.E.3. 1Tideway 4506.)
UNREPEATABLE OFFCR.—-12in., 5
channel T.V.. £15; 14in., £22: good
working order. C. EDWARDS. 1070.
Huarrow Rd. London, N.W.10.
(Phione: LADbroxe 1734.)

. £7/10/.,
5-Channel

models,
12in,
all

car-

£14;

guaranteed 3 months. -

Practical Television Classified Advertisements

-
RATES : 4/- per line  or parl
thereol, average (ive words to line,
minimum 2 lines. BoX No. 1/- I‘\ll'd.
Advertisements  must be  pre

and  addressed  to Adyerti

i Manager, - Practicai ‘Telev
Tower  1louse, Southampton

Strand, London, W.C.2.

1
St

The RADAR KILOVOLTER. Range 3-30
kV. Measures E.H.T. volts. £3.15.0, post/ins.
26. The famous BIRAYHIZAD 12-Channel
Turret Tuner. State Channels, =%L6make and |

model No. £6,19,6. post/ins. MUL-
LARD 510 HI-FI Amplitier.  Flat res-
ponse  10-20,000 Completely made

£12 7.6. Carr. pl 66 DULCT

AV.C. Eye.”
6. H.P. terms over £10.

Y RIADIO.
5, Westward \\ ay, Harroyw, Midx.

CATHODE RAY TUBES used bug in
goad . working order, willh three
moaths written guarantee. 12in. to
17in. Mazda. Mullard and Equivalent
types only, at £4/10/-, plus 12/8
for carriage and insurance. En-
quiries and crders to BHP DISTRI-
BUTORS {LONDON) LTD.. 379,
Staines Rd.. Hounslow. Middlesex.
Tel.: HOU. 5144. Our terms are
c.w.0. or c.o.d.

17N, T.V. CABINETS, surplus to
maker's requirements. Limited quan-
tity only. 22/6, plus 53/- carriage.
Large stocks of Valves. Tubes (all
sizes). and Components at surblus
prices. Let us quote by return for
vour requirements., ACE RADIO
SERVICE, 109, Bensham Lane,
Thornton Heath. Surrey.

TELEVISIONS, all sizes and channes.
it lowest prices ever! Also a few tubos

T'rade supplied. HYNES. 9. Cumber-
‘and St.. Victoria, S.W.1. (TAT 9140.)
ALL POST PAID. Special offer this
month: Co-axial Cable. 100vds.. £3;
50yds., £1/12 ' Belling-Lee ™
D1p1exels usual pnce 13/-, our price
3/6, " Cyldon.” - Brayhead' Band

III Tuners. £7/7/-;
and model of T.V. set. ¢ Stirling”
Converters, £6/6/-, channels 2 and
10 only. Send now while stocks last
Lto: RADIO SHOP f(next to Empire
Cinema), Wakefield Road, Norman-
ton, Yorkshire.

ELECTRADIO. —Dual Wave Coil 2/6
with circuit. ditto, plus Reaction 4/-
Tuning Condenser. 3: 10, Crvstal
Diode 1/6, tested 4 Transistor Sot
Circuit, 1/3. Al Transistor Com-
ponents  stocked Post free, 18,
Broadlands Av.. Keynsham. Somerss-t.

RECLAIMED TUBES, 12in.. 14in..
17in.. all at £5 each. guarantecd:
100 (3 channely T.V. Ekco 181.
Ferguson 988, £15 each. C.
EDWARDS. 1070, Harrow Rd. (Phone:
LADbroke 1734.)

VALVES from 1/6.
ponents. low prices.
PALMER. 32. Ncasden Lane.

state channels

Radloiq V. Com-
Lists 3d. J.
N.W.10.
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]TEST SET 127V (1058). U.S.A.
Micro-wave Frequency Meters: 375-
|745 me/s.. 3 valves. new. less bats.,
| £7/10/-.  CR10C--brand new; powcr
|nanno.mers. 36/, Fower Umt 301:
Input  200/250v.  Outputs: 250v.
75mA. and 24v. 1A, D.C. and 6.3v.
3A. A.C., new. cased. with nlugs.
a5/- p.p. 3/8).  Band 3. Receiver,
new. valves (APW8930y. 15/-; with
50c. power pack: modern version,
€0/- «rail 8/6). 1.F. Strip 373. new,
with valves. 42/6. Test Sets: 74A
with 10 valves, VCR 139a. and tfaulty
power p.\ck fair condition, 40/-
tcarr. 8. 6). Brand new R.F.26. 25/-
(host 3/-1; RF27. good cond.. 20/-.
Metal Rectifiers: 240v. 100 mA.. 4/-;
350v. 80 mA., 6/-; 12v. 4 A. Bridoc.
17/6; 240v. 20 mA.. 3/6; 1.000v. 30
mA., 7/G. Chokes, L.F.. I0H. 120
mA., Screened. 7/6; 5H. 200 mA., 4/6.
Test Meters, new. 4 x 4 x 2iin., Read
1.5 and 3v.. 60 mA., and 5Kk9. 12/6.
TS8347 contains 10 mA. 3lin. meter.
res., cte.. 8/6. TS350 with 1 mA.
3iin. meter. valve TP25. etc.. 30/-.
Meters, contain 2 rceparate micro-
amp. movements and 2 neons. new,
7/8, R.F. Unit. 10D/19197. new. with
2/EP“1 1/EF93 and motor tuning.
VHF miniature construction. 35/-.
Test Set 281. 600/1200mcs., new, with
50-cycle power pack. 50/-. (rail 7/6).
List and enguiries: S.AE. please!
Terms ¢.w.o0.. postage extra.  Imine-
diatev despatch. W. A. BENSON.
135. Rathbone Road, Liverpool. 13.

REVOLUTIONARY INVENTION., Stop
hatterning on your T.V. Stale your
channel affeeted nnd c<end 10/6 for
Piug-in Rejector ov s.a.e. for details.
LAVLO ELECTRICS. 8. Albert Ter-
race, Whitebaven, Cumberiand.

FOR SALE N

SUPERTONIC SUNLAM?S, listed
£7710/-. 80/-. S5.A.E. SCIENTIFIC
FRODUCTS CO.. Cloveleys. Lancs.

PREMIER H.M. 12in. (new) Chassis
with valves. cost £0. £10. DAVIES.
Earlsgate, Winterton. N. Lircs.

VALVE CARTONS, ex-stock.  Minia-
tures 10/6, " G.T.'s 12/-, " G's ™
14/- per 100. plus 2/- postage.  Ask
for our lists of valves and Hi-Fi
goods for 3d. stamp RHS. Dept.
T.P., 135, Swan Awade Bradford. 1.

SERVICE SHEETS

SERVICE MANUALS/SHEETS Tel’
Radio for hirc. Sale and wanted.
Mixed Manuals and Sheets, 12 for

10/-; s.a.e. enquiries. W. J. GILBERT
(P.T.). 24, Frithville Gdns., London.
W.12.

SERV!CE SHEETS, Radio, T. V
5.000 models. Lists  1'-, S.A
enquiries. TELRAY. 11, Maudldud
Bk., Preston.

R.F. UNITS
25 or 24. 9/
post, 3/-. I,
Rd., Moscley,

ASSIST U- AERIAL KIiTS, containing:
In ul atm and cap for 1lin. toom.
..n. elements, 20 fin. end pluags. 2 lin.
end plugs. 2 lin, Grommets. suitable
for constrietion of Band 11 or II1
aerials; 6/6 complete. Send PO
with order. ROBERT MOSS' LTD..
35. Banbury Road, Kidlington.
Oxford.

Types 27 or 26. 22/-;
brand new. with valve
W.S. CO., 69, Church
Biuninglmln

12-CHANNEL CONVER-
TERS, 7 gns. State set, make and
model. Spencer West Type  80.
£6/5/-; both carriage paid. PLATTS.
189, Berners St.. Birmingham, 19.

BRAYHEAD

WwWWW.americanradiohistorv.com

SERVICE SHEETS for sale and hire.
Radio/T.V.: s.a.e. cnquiries. J.
PALMER. 32 Ncasden Lane. N.W.10.

WANTED
ALL TYPES OF VALVES REQUIRED

for cash. State quantity and con-
dition. RADIO FACILITIES LTD.,
38. Chalcot Road, N.W.1. (PRImrose
goge.r -

NEW VALYES WANTED: ECLS0,
EY51, EY86, PCF80, PCL83. PL81, or
similar types. Algo, Speakers.
Meters, or what have vou, for
prompt .cash. RHS. Dept. TP, 155.
Swon Arcade. Bradiord, 1.

(Coatinued groleaf)
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SITUATIONS VACANT

AGENTS REOUIRED to scil 1I.T.V.
Converters. Acrials, etc., s.a.e. for
details. (. A. STRANGE, N. Wrax-
all. Chippenham, Wilts,

ALROPLANE ‘\\1) ARMAMENT
EXPERIMENTAL STABLISIHEMENT
BOSCOMBY. DOWN
requires

SKILLET) men to serve as t—
INSTRUMENT and FELUECTRICAL
« l:‘u’l'. MEN for Jahoratory and Air-
craft taliations work.
l{/\l)l()lk ADAR  and  FLECTRONIC
CRAVTSMEN for laboratory and Air-
craft installations work.
AIRFRAME amd ENGINE FITTERS
for alrcraft servicing and fitting of special
equl Dm
Prere R/An\")l 1RENRS for aircralt ser-
vicing and fitting of spceial equipment.
INSTRUMENT MA s aml Paitu-
CISION MACHINIST?
Rate of pay for 11 hour 5 day week 182 1 plus
10 - merit, iead or 182 1 plus 38/~ merit lead
according to cxperience. Prospects of re-
asscssnent, of rate within three months,
any increase back-dated to date of entry.
MERIT LEAD CAN RISE TO 70 -. TWO
WEEKS (83 hours) PAID ANNUAL LEAVE.
PAID SICK LEAVE SCHEME, HOSTEL
ACCOMMODATION AVAILABLE for
SINGLE or UN: KCCOMPAV[LD APPLI-
CANTS.

Apply giving details of appronticeship and
cxperlence to  Air Cammodore (Civilian
Administration Officer), (PT), A. & AE.E.,
Boscombe Down, Amesbury, Wiltshire.

(METEOROLOGICAL) Tcch-

RADIO
Meteorological

nicians required by
Office. Qualifications: Basic know-
ledge of radio and radar and ex-
perience in _ maintenance/operation
ot radar equipment including oscillc-
scopes. Successful applicants serve
in United Kingdomn ar‘d overseas.
Commencing London salary £600 at
age 25 or over, rising annuaily to
£705 subjcet to deductions for each
year below age 25, Provincial salary

£28 to £36 lower. Overtime, night
duly allowence, clc.  Apply al anv
FEMPLOYMENT EXCHANGE, quoting
King's Cross 2468/066/.99.
EDUCATIONAL _
A.M.I.P.R.E.— or details ot suitable

study courses Tonly a limited number
of students acceptedr send for free
Syilabus of  Instructional Text,
3 Conditions of membership
1j- " The Practical Radio
Engineer,”  journal, sampie €GPV,
2/3: 6.000 ~alignment peaks for
superhets 6/-.  All pest free from
SECREIARY, I.P.R.E. 20, Fairfield
Road, london, N.B.

+
EXAMINAT!ON

write for FREE 24-page GUIDE and
Test. stating age of child to: THE
REGISTRAR (Dept. MT7), Mercer’s
Correspondence College. 69, Wimpole
st., London, W.l.

FREE ! Brochure dctails ol
Home Study Training in Radin, Tele-
vision and _ all branches of Elec-
tronics. Courscs for the Hobby
Enthusiast or for tlese aiming at
the A.M.Brit.I.R.E., City and Guilds,
R.T.E.B. and other Professional
cxaminations. Train with college
operated by Britain's largest Elec-
tronics orzanisation. Mnderate fees.
write to E.M.I. INSTITUTES, Dept.
PT28, London, W.4.

giving

LEARN IT s you do il -we provide
practical cquipment combined with
instruction in Radio, Television,
Flectricity. Mechanics. Chemistry,
Photography, etc. Write for full
detnils to E.M.I. INSTITUIES, Dept.
PT47, London, W.4.

Practical Television Classified Advertisements

BUILD YOUR OWN T!V and lcarn
about its operanon maintenance and
servicing. Qualified engineer-tutor
available while you are learning and
building. Free Brochure from E.M.I
INSTITUTES. Dept. PT538. London,
W.i. (Associated with H.M.V.}
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TRANSFORMERS?
contact Jforregt First:

Rewinding and manufacture of all types
for Television Radio and Electronic
Application.

FORREST (TRANSFORMERS)LTD,,
Shirley, Solihull, Warwickshire.
Phone: SHI. 2483, Est. 34 years.

LINE
OUTPUT
TRANSFORMERS

Most types available. State
Make and Model Number

of Receiver when ordering.

S.A.E. pleasz with all engquiries.

HOWORTH

51 POLLARD LANE,
BRADFORD, 2, YORKS
Tel. 37030

GUESSING?—DON’T!
PIN-POINT THOSE FAULTS WITH A
RES/CAP BRIDGE, 35/- (P. & P. |/6)
READY CALIBRATED
Stamp for details of this and other kits.
RADIO MAIL (Degpt. ))
Raleigh Mews, Raleigh Street, Nottingham

B.B.C.-1.T.V.-F.M.- AERIALS

Band I (B.B.C.). Telescopic
loft. 196 ; External 8/
Dipole, 26/3.

Band II(L.T. ANE element
loft array, 24/- 5-e
ment 328, External wall
mounting, 3-element, 33/9;
5-element, 41/3.

Combined (B.B.C.-LT.V.).
Loft 1+3 clement. 41/3
1+5 element. 48'9. Exter-
nal wall mounting 1438
clement, 56/3; 1+5 ele-
ment. 63/8. TNoom aerial,

12'9.
Band II (F.M.). Loft S/Dipole 12/8:
loft ““H,'' 28/-. External S/Dipole, 28/3.
Postage and Paclclng all types, 26. -
1
5.AE.

Co-axlal. 8d. yd. Co-axial plugs
State channel when ordering.
for Price List, Trade enguiries invited,
AVA ELECTRONICS (Dept. 11
189, Kient Ilmhg;(g.. Beckenham, Kent

NEW-MAX ELECTRONICS LTD.

For London's Finest Bargains in
cleetrontics,  television and  radio
equipment,

000 REPOSSESSED AND SHOP SOILED

T.V. SETS IN STOCK. ALSO LARGE

SELECTION OF TAPE RECORDERS
ALL GUARANTEED.

T.V. TUBES
RECLAIMED & GUARANTEED
12in.. £6 ; 14in.. £5 : 15in. and 17in.,

£7.10.0.
REBUILT TUBES with 6 mths. guaran-
tee. 10in.. 58.100 £9 . l4in.,
£11.10.0 ; 15in., . 1in., £14

Regret one month waiung list for

- MAZDA 127 tubes.
BRAND NEW FULLY GUARANTEED
14in. M.W. 33-24¢ tubes. £186.
17in. M.W. 4364 tubes. £17.10.0.
P.P. & Insurance on all tubes, 15-
Gram. Amplifier and 4-station radio
c¢imbined. £6.10.0.
RECORD CIHLANGERS-—Brand New
Collaro Conquest latest 4-speed Auto-
changer., £8.10.0.
Collaro Continental with new Trans-
cription plck-up arm, making this the
world's first true high fidelity 4-speed
autochanger. Price, £8.15.0.
B.S.R. Monarch 4-speed £8.15.0
STAAR GALAXY
The world's most advanced 4 speed
auto-changer with ultra lightweight
picK-up. List price £12.16,3. Our price :
£

COLLAROJUNIOR 7
4 speed non-auto gram motor with
pick-up, £4.12.6.

D.S.IR.
3 spead gram motor, non-auto with
pick-up. £3,19.0
Post & Pkg. on record chanf'ers is 5'-.

Orders and Callers to @
NEW-MAX ELECTRONIC3 LTD.

2297 Edgware Road, Loandon. W.2.
PAD 5607

.\lr spaced Coaxial Cable,75/80 ohms, new,
per yd., 70'- per 100 yds. Meters,
microamps. F.S.D., marked 15/600 v.. 2in.
dial, 1 v PO Speakers,
new. 20 - \('l'lﬂl\. Band IIL
Channels 8/9/10. 3-elemgnt. 28/8; 5-element
38/6; B-el=ment 58/8: Band I all channels,
“H 778 74/6. Combined Aerials
from 25 -. Why not send S.A.E. with your
aerial enquiry and we will replv by return.
We only stock the well-known guaranteed
make asrials, thereby giving better value
for money, Coaxinl Sockets, Chassis
mounting, 3 for 2/6. F.M. Fecder Cable.
new, standard.300 ohms, 8«. per yd. Volume
Controls, special offer } meg. S'P, Long
Volume (onnnln, D/P, 5'6:
Pre-set, 4/-. R.M.1, 4/6 R.M.2, 5'6:
M.4, 16/6 R.M.5, 25/-. Ion-
e 5/- (hroml- (d(‘ \orl'\l.
37 6 Fidelity 4-speed Autochange Ambli-
fied Record Players, new and guaranteed.
18 gns. Pifco_Eleetrical Blankets. new,

Single, 67/6; Double. 87/6.
GUARANTEED VALVES

074 5/-|6AT6  8/-|1625 8/8|PCCB4

1A5 3/-|6BGH B36 9/€¢ 128
1LN3 i / B9l 5/-1PY8) 9O-
2X2 4’-i6BW6 8'-|ECLSC PY82 8/-
3D6 2 Bi6K8 / —12/'6{UBC41 88
4D1 3'6|6SLT 8/- ECL82 UCH42 8/6
5U1 9 -16Q7 12/6]/UL41 10'-
571 8/616U7 8 EFes 12/6 W76 10’6
84Q5 8/6.80 12/61ELB4 106wl 1218

MAIL ORDER ONLY.
NO CALLERS.

Terms : C.W.0. or C.0.D. Minimum C.0.D.
charge 3'6. Postage angd packinﬂ per valve
8d. Under £2, 1/ 9 £4, 2/3.  All Aerials 26

carriage.

ELECTRO-SERVICES & Co.

221 BATTERSEA PARK ROAD,
LONDON, S.W.11. MAG 8155
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position of the distortion will change from top
to bottom. if it is frame it will stay where it is.
Mains hum can be introduced by heater-cathode
lcakage of the video amplifier. sync separator or
line timebase valves. and also by faulty smoothing.
Frame can be breaking through due to faulty
smoothing. in particular the 2 «F screen decoupler
to the sync scparator. To remove your turret,
withdraw chassis and unscrew outer bolt on which
the turret hinges. Remove bonding strip and
unplug five-way connector. Unfasten aerial panel
from main chassis and disengage turret sideways
and forward.

VIEWMASTER

I used a G.E.C. 12in. tube 6705A with fiyback
EHT boost and wmodiflcations for increase of
width and height. The tube was broken during
a removal and I have been ‘able to replace it
with a CRMI2I (12in. 6 kV max.) whose only
fault is an ion burn. As the tube has a max.
volts of 6 kV I had to take off the EHT boost
and so my trace was ioo big and I had to reduce
the scan. When X switched on I got a irace 6in.
high but wide and | have only been able
to resolve a picture by playing about with values
of components and have replaced every compo-
nent in the line oscillator and timebase except
the line output transformer and coils.—J. Galvin
(Welwyn).

We cannot advise you to cxperiment in the
way that you have been doing since the perfor-
mance of the Vicwmaster will undoubtedly be
affected. The original Viewmaster circuit with-
out the EHT boost gave 6 kV and if that is all
that is required then we suggest you adhere to the
specified circuit.  Another alternative is to leave
the circuit as it was with EHT boost but connect
a 200 pF condenser to the line scanning coils
tags L1 and 1.2.

FERGUSON 968T

Fault, sound on vision during loud passages of
music.  Also the picture height control at rear
of set is at maximum, but the picture does not
completely fill the tube in that direction.—R.
Stannard (E.17).

If the sound-on-vision is present even with the
volume turned right down it is probably caused
either by ovcrloading of the first stages due to
a_too strong acrial signal or misalignment of the
vision channel tuned circuits. particularly the
sound rejectors.  Insufficient height on this model
is often caused by value increase of the 470k
resistor which is connected to the slider of the
height control.

EKCO Ti164

I cannot get a complete picture. No malter
what adjustments T make to the conirols the best
I have had yet is an approximate 2in. strip of
the centre of the picture, but the most strange
effect is that remaining strips of the picture are

TELEVISION 399

hehind the centre strip and the effect can only
be compared to a film negative cut into strips,
placed one behind the other and held up to the
light. I purchased this set minus U25 und line
(EHT) transformer. I fitted these both, bheing
new, and have tried four different 10PI3%s in the
frame output but with wo cffect. changed alt
the valves with a set of known good valves b
result was a reduced picture in which no details
could be made out.—L. E. Miller (Doneaster).

The frame timebase on the Tled is centred
around half of the 20L1 frame oscillator and the
10P13 frame output valve which -are just along-
side the line output stage shield. Apart from the
valves, which we suggest vou check again. the
common causes of scan reduction are: Faulty
500 xF cathode bias decoupler to the 10PI3:
change of value of 1 meg resistor in series with
wiper of hold control. faulty blocking oscillator
transformer and a faulty interlace metal rectifier
(Type Q3/4). The ** negative ™ cffect may be due
to a low C.RT. If so, it will still be present
when your scan is corrected and may need
booster transformer for the heater.

FERGUSON 988T

I purchased this set second-hand cighleen
months ago and it has given excellent seryice until
recently. The line EHT transformer Ti on
service sheet has broken down and | have
obtained a new one, but the physical dimensions
are totally different from the old one. The dealer
who supplied it to me coniacted the makers and
they assured him that this is the correct one for
the model as there was conversion after this
model was issued. What Y would like (6 know
is, has any other component to be alicred in
the conversion? I have the service sheet ior
this set, published in 1952, and there is no mention
of the (ransformer conversion. I can draw H
moderate spark from the top cap of V8 (I"L81),
but nothing from EYSI, which does mot appear
to be lit. I fitted a new EYSL with the same
result.  Also, the first anode of the C.R.T. should
show 454 volts, but on testing with an “ Avop ™
Model 7 1 could get no reading. Sound is O.K.
hut no raster on screen.—R. S. Evans (Onchan).

We have no knowledge of this transformer
being severely modified as you mention. A
universal transformer, having a tapping on 1he
primary so as to cater for the 988T and the 988 I
“ Twelve Plus.” was eventually produced. but this
is mechanically the same as the former model.
We would suggest. therefore. that you contact
vour supplier for a conversion sheet rclating to
the component with which he supplicd vou.

QUERIES COUI'ON

I This coupon is available until MARCH 2lst, 1958, and
must accompany all Queries sent in accord with the

] notice on page 395,

»

PRACTICAL TELEVISION, MARCH, 1958

Published on the 22nd of each month by GEORGE NEWNES, LIMITED, Tower House, Southampton Street, Strand, London. W.C.2, ang
printed in England by W. SPEAIGHT & SONS, Exmoor Street, London, W.10. Sole Agents for Australia and New Zealand : G( JRDON &

GOTCH (A/sia). LTD. South Africaand Rhodesia: CENTRAL NEWS AGENCY. LT

D. Subscription rate including postage for ore yein -

Inland 19s., Abroad 17s. 6d. (Canada 16s.). Registered at the General Post Office for the Canadian Magarzine Post.
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>
» RADIO AMATEUR’S
> HANDBOOK

P 32/6 by Thc ARRL. Post.1/9

HIGH FIDELITY SOUND REPRO-

DUCTION. By E. Molioy, 20/~
Postage 1/-.
} A BEGINNER'S GUIDE TO
} RADIO. By F. J. Camm. 7/6.
Postage 6d.

IMPROVE YOUR RECEPTION.
By J. Cura & L. Stanley. §/-. Postage
4d.

RE-
2/6.

TRANSISTOR
By S. W. Amos.

PORTABLE
CEIVER.
Postage 3d.

R.5.G.B. AMATEUR RADIO CALL
BOOK, 19i7-8. 3/6 Postage 4d.

WORLD RADIO HANDBOOK
FOR LISTENERS, Broadcasting/
Television. 1958, 13/6. Postage 8d.

RADIO VALVE DATA. Compiled
by "WW." 5/-. Postage 8d.

>
>

>
> —_—

> THE MODERN BODK CO.

BRITAIN'S LARGEST STOCKISTS
of British and Amcrican Technical Books

19-23 PRAED STREET,
LONDON, W.2

Complcte catalogue éd.
Phonc : PADdington 4185,
Open 6 days 9-6 p.m.

oVvVvw

PRACT!CAL TELEVISION

March, 1958

OSMOR CONVERTERS

ALL CHANNELS

Simple, efficient for all TV (including
TRF). Guaranteed no break-through or
Band I or re-radiation. Approx. 1 hr.
huild, Will convartany Band lIIchannel
toany Band [channel, A.C. or A.C./D.C.
Kit. 23 50 Ready wired. £4,0.0. Post
fr‘ee W.0. Post orders only.

RONIC SUPPLY €0,
29 Lm*'h 1’d.. Highbury, London, N.5

We operate a prompt and efficient
MAIL ORDER Service,
3d. stamp .(only) for Lists.

JAMES H. MARTIN & CO.
FINSFIWA LT S \\ m JRIDGE,
ULVERNTON, LANCS

RADIO AND TELEVISION
COMPONENTS

‘OPPORTUNITIES IN|

148 pages

Free!

Television offers unlimited

H scope to the technically
qualified.  Details of the
easiest way to study for

A.M.Brit.l.R.E,, R.T.E.B.

Cert., City and Guilds,
Television, Television-
Servicing, Sound Film

-TELEVISION COMPONENT
SERVICE

Replacement components available for
the popular home constructor designs.
Catalogue available on request.

J_ T- FlLME 82, Dartford Road,

Dartford, Kent,
Tel. :

Projection, Radio
Diploma Courses, ¢tc.,
are given in our 148-page
Handbook ' ENGINEER-
ING OPPORTUNITIES”
which also cxplains the
benetits of our Appoint-
ments Dept.

We Guarantee
*NO PASS—NO FEE"

If you are carning less than

Dartford 4057
NEW SHOP IN
LEEDS |

Components and Valves for Rad.os and
T.V.s. Hi-Fi equipment.

T.V. SPARES
41 Call Lane, Leeds, |

£20 a weck vou must read
this thghtcnm" book.
Send for your copy NOW—IREE and
without obligation.,

WRITE TO-DAY!

Dritish lostitute of Engineering Technology
237, College ouse.
23-31, Wright’s Lane.

Kensiogton, W.8.

MA!L ORDER DEPARTMENT
RST 1 Streatham Road, Mitcham, Surrey.
ALL VALVES L!‘ITED ARE NEW STOCK. © CASH WITH ORDER JASO N
AND POST FREE. MITCHAWM 86201 et |
1. v s wo 0-|l FM SWITGHED TUNERS
11 8 urs 238 1273
98 U Y I 78 61.1 17:8
i3 51 aloc 8 All BBC Programmes at the turn of a switch
B his sl- MERCUYRY KIT. Includes front-end unit
8 AoF CERBTE, already built and aligned. £9.19.0 Post Free.
8 118 GHLTGT 78 Credit Terms : Deposit £1.10.9 and sev2n monthly
2 128 i payments of £1.7.0.
: 11%‘6_ tnstruction Book 2/3 post frea. Included in kit. Fully
H 25‘6 detailed price list frea.
: RO¥= PREFECT TUNER i i
8 is . & ready-built unit. Less
bR H ) el power supply. £15.12.6.
Facn 10 - 15 86 Credit Terms : Deposit £2.4.6 and seven monthly pay-
EAPL 10 - 10- 8.8 8- ments of £2.2.0. lifustrated lcaflet free.
BT og 13- 128’/6 !l{: Both thase tuners incorporate a good A.F.C. system
o H -+ g which ensures freedom from drift.
6 8- 36 8-
‘8 138 36 88 0 A brani new test
M g: }gg l%d_ N Ew Av instrument at a vory
: g %!1!’: Y lg/"; MULTIMINOR attractive price.
L] 23/8 136 9~
, I3 - -
8 .1 ok S5 A.C. and D.C. Volts. D.C. Current. Two
1 8l el ohms ranges. Movement is 100 microamps
10- 98 88 (10,000 ohms per volt). £9.10.0,
i 1?5 g: g'g B8 Credic Terms :- Deposit £1.8.0 and seven monthly
llLlLio'l’l ) 27.8 SR lga a-g payments of £1:6.0. tllustrated l2afler available.
1’ 5) HBWG i " 8
78 10 - G 133V 9'8 8 -
10 - 2 10 - HA 886 20 - WATTS R
12 8 | sLueG 2 38 ADIO (Mall Orders) LTD.
210 - 1 a1 2 :
i L2 HE iéﬂ ilal IE-.E lgg 54, Church Street, Weybridge, Surrey.
MKT Y - v
: for 7 21 - 9- 68 Gt Telephone : Weybridge 4556.
llll. 98 | M3pt 13- S U Y T 10 - 10/~ . =
\iwtation given for any Lypes not listel. Ohsolete awl old types arspeciality PLEASE NOTE : POS('OrderS‘Obly to this address.
. sewd for[ista. e a 2 2
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TELEVISION TUBES

MULLARD 12in. £6.10.0 14in. £7. 0.0 17in. £8.10.0
COSSOR 12in. £6.10.0 14in. £6.10.0 17in. £8.10.0
EMITRON 12in. £6.10.0 I4in. £7. 0.0 17in. £8.10.0

MONTHLY CLEARANCE REDUCTIONS
MAZDA ... I4in. £5.10.0 17in. £7. 0.0
CATHODEON [4in. £6. 0.0 17in. £7. 0.0

All Tubes plus 12/6 carriage and insurance,

SIX MONTHS’ GUARANTEE

Terms to the Trade.

RE-VIEW (LONDON) LTD.
81, HIGH STREET . . MERTON S.W.I9

Telephone : CHERRYWOOD 325§

TV INTERFERENCE BANISHED IN SECONDS!
with Labgear PRINTED
CIRCUIT FILTERS

PATTERNS LIKE THAT ILLUSTRATED ABOVE RUIN T/V RECEPTIQN, BUT THANKS TO THE NEW
LABGEAR PRINTED CIRCUIT FILTERS CAN USUALLY BE CLEARED INSTANTLY. SEND FOR EXPLANA-
TORY LEAFLET WHICH TELLS YOU WHICH OF OUR 3 MODELS YOU SHOULD EMPLOY,

TYPES OF INTERFERENCE MINIMISED BY LABGEAR FILTERS :

Broadcasting Stations, Shipping, F.M., Radar, Police, Ambulance and Fire Services, Amateur Sta%ions,
Diathermy and R.F. Heating Equipment, and ‘' Forward Scatter ' Stations.

. WILLOW PLACE, CAMBRIDGE.
L"l’-"p"' Lt""’ "Phone 2494/5. 'Grams. Labgear, Cambridge.
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COSSOR COMPANION

SUPERHET MODEL 527 X FOR ALL-DRY
BATTERY OPERATION

C.R.T. ISOLATION TRANSFORMER }
|
‘ 8.W.1 13.6 1o 43 metres. X.W.2 428 {o 134
|
/

Type A l.nw leakage windings. Ratlo 1:1.23

fiving a 257, boost on secondary.

Y., 10/6; 4 v, 10/6; 6.3 v., 10[6 10.8 v,

10/6; 13. 3y, -, 10/8.

Imm with mains pnmarles. 12/8 h.

Type B. Mains [nput 220/740 valf.a Muoltt

omlmv 2.4, 6.3, 7.3, 10 and 13 volts. Input

two taps which inercass outlput volts by
and 507 respectively. Low capaclty

nuuble for most Cathode Ray Tubes, 21fe

Ditta for 6 v, C.K. Tubes only, 17/8,

Type C. Low capacity wound transformer tor

nee \nm 2 volt Tubes with falling lmlsslon

metres, Medinm 187 {0 273 meires.
A fine All-wave receiver giving world-wjide
reception on three wavebands. 6in. speaker.
The cabinet is maroon and heige with gold
trimmings.  Valves: DNK92, 11I'98, DAKFYS,
DL4E,

SIZF 9%in. x 6}in. x 4}{in. leaflet S.AE.

S5 £6.15.0. G Hg i)

Juprt 220/240 volts.  Output -21-3 ) 1 A le @ ohin tORY
;;0“1:&”--1_‘ l;;xp;m;r‘lltlhE,aﬁgtaxlmyglﬁg 1958 RADIOGRAM CHASSIS \Iolumelcontrols 80 CABLE COAX
trpes with T.V. recelvers having srlese THREE WAVEBANDS. rivewvanvEs [l e e ety ot
connected heaters. B8.W. 16 m.—50 m. LATESI' MULLARD 10,000 ohms to 2 Meg. | Stranded  core.

M.W. 200 m—330 m. ECH42, EF41, IRUAL, ; Xy 9(’

No 8w, 8.P.8w. D.P.Sw. | Lasses cur 500

TRIMMERS, Ceramic. 0. i, 70 pf., 9d. : 100 pl. - i .
D 1135 U0 Pl 1/B 500 1., 730 ple, 10, e A ot L) 230
RESISTORS Prelerred values. 10 ohins to 10 1ncg., A.C. 200/230 v. 4- way sowieh Hort Madiiinae
w4l 3w 4l 1w, 8d. 0 1w, 8d.; 2w, e v sem:itiver leeilimels
HIGH STABIL[TY w1 2/-. I‘m(errve-,\ values

g 4. 418 | Frine @uaityg g
Linear ar Log Tricks. | Air spaced. / yd.
COAX PLUGS ... 1/ DOUBLE SOCKET 13
SOCKETS 1/~ OQUTLET BOXES 48

g ; 34 x 2hin, Glass dial
T ohms to L0 nig. [tto, 5 TR T S e BALANCED TWIN FEEDER yd. 8d. 80 or 300 ohma.
5wt WIRE-WOUND RESISTORS (112 | 'pi; e oy el Al | DG SREENED or 38”1/~ 80 s ‘oulo.
10 wait 25 otims—10,000 ohma. ... {178 | | 21T ond voadibrated. - Craasie taoinind 1o || WIRE-WOUND POTS. 3 WATT. Tre-sec Mine
15wt or- L aligne | TV Tepe. il values ©5 ohws (5 30 K., 3/~
Foite ahme =50, 000 ohns, 5 w., 1/9 1 10 w.. 2/3. 10 nS WK, 4, -, (Carbon 1) K. tu 2 m., 3/-)
. Carn & Ins. 4f6. WIRE-WOUND 4 WATT. ['wa 2fin. Spindla
12 6 PURETONE RECORDING TAPE TRRMS : “emsm £5.5.0 and six monthly Values, 100 ohnis 10 50 K., 5/6 ; 100 K., 6/8.
1,200 t. on standard 7° Metal reels Jizrents aile1, CONDE!;S::RS‘ ot V578 ;100 oF (o 200
d . 2 ly . R T, 5/8; Ditto, 20 kV.. 878 ; 100 pf. to 500 pi-
Spare Reels 7 plastic 4/3, 7" metal, 2/3. STas 1778 'Sfl‘ﬁ:}.‘g‘;ﬁf"‘,‘,f‘nﬂi"gf CHASSIS || Micas B, st G0 v 401 Lo 01 wid-. 84 ;
N e s A o RTINS P VI 1/8;.5/350 v., 1/8: .1/350 v., 9d. ;
FERROVOICE 1,200it. Plastic Tape — — - U000 < 1185 o1 iy 2,000 voits. 3 8,
25 - on Plastic Reels. RECOMMISIIEDRROL ABOVE) | cERAMIC CONDS. 500 ..’ 3"pi. to .0l .. 10d.
- BUSS SILVER MICA CONDENSERS. 10% 3 pi. t 500
O P TRANSFORMERS. Heavy Duty 50 m\., 4/8. 4 COLLARO * pl., 3 800 pi. to 3,000 pi,, 13. Tlose toternnce

Multiratio. push-pull. 7/8. Miniature, 354, etc., 4 8. H-FIDELITY AUTOCITANGET ( 1.3 pi* tn 47 pt., 1/8. Ditto 19, 50 pi.

L.F. CHOKES 1510 H. 6055 ma.. 5- 3 1y 1. | [ JITGI-FIDELITY A LG (R e e T R A Qg TR

&) mA..8/8; 10 H. 130 m\., 12 8. %in.. 10in.. 12in. Records '

MAINS TRANS. 330-0-330, 80 mA., 6.3 « I.LE. TRANSFORMERS 7/6 pair.
465 Kc/s Slug tuning Miniature Can. 2! in. x

Ny d V. L:xpped_-i v.
in 300-0-300 63 mA., A lin. x lin. Hith Q and good bandwidth.

e ) 7 5528 Wi
ﬁEaA...,FR7T§-Af‘.S,;p:1'§JQ°‘{w":’ Pt tmitiraencir il | IEHE AWHNEWIN AR xS By Pye Radio. Data sheet supplied.
prim. 230 v. Sec. §.3 v. 3 amp., 10 6. N Wear!te MB800 I.F. 465 Kec's 12/8 .per pair.
ALADDIN FORMERS and com. 1in..8d. ¢ tin..10d. ||  OUIX PRICE £9.15.0. post rree Wearite 550 I.F. 485 K'cs 12/6 per pair.

wsit £5.5.0 and six
wments ol £1. NEW ELECTROLYTICS. FAMOUS MAKES

0.3in. FORMERS 5837/8 a1l Cans TV1'2. Jin. s x
Lin. and $in. 8q. x 1 in. 2/< ex.. with cores.

'I‘YANA —-\lldgrt Saldering fron.  200/220 v, or | required 14in. X 124in. 5in. | | TUBULAR TUBULAR | CAN TYPES
16'3. Solon Instrument Iron, 24,-. ave and gin, helow. [=100/25 v. 2/~ B41B300v. 58
MAINS DROPPERS Sin. x Tlin.  AdL Sliders, Suitable Player Cabinets. 49'6. . 2/3848/500 v. 4/8 16+ 16 500 v, 8-
©.3 amp. 710 ohms, 4/3. 0.2 amp., 1. mm ohnu 4/3. Amplifier Player Cabinets, 63/-. | . 21- 164-16/500 v. 254 207450 v 5/8
LINE CORD. .3 amp., 80 vhus per foot. .22 xmp.. 100 6/- 2432350 v, 4/8

© 9 9 CAN TYPES 92 3’450 3 8/8
ahms per foot, ’wnv.?dalygrfniit B-way, 7d. perl(vueﬂ GARRARD 4 - SPEED SINGLE P B ; 1 v /!

LOUDSPEAKER 24in. Byuare, 38 Chipr

it Goodmans. 1 x xisn.« odmans, RECORD PLAYER 4SP ';’é ;}s. “r: v. 3/8 b 1%(J 11/8
alin. square, Elac., - in. Ple«ey. Brand d full teed 12 ths 5] 0w, =100+ 20072075 v.
6lin. Uooldmans, 18°6. 1oin R. ranc aew an Doy i anantee) mon . 1964 V. 5/8 12/8
Tsly T\\'eeter LS5, 8/6. 12in. Ilesser, 30'-. . 1/9 Odr l‘ v 3/- 1.900 4 1,000/6 v.

Rin. M.1 tield. tugperd O.1. transi., 248 I AUDIO PERFECTION -IR+ 16/ 430 v 5/- (3

23K
15 ohm Plessey 10 wt. 12in, wnth Tweezer, 97,8.
4'-

'SENTERCEL RECTIFIERS. BT TYPE FLY-
CRYSTAL ‘DIODE .1.i . 2. \ i

Designed to play 16, 33, 45, 78 r.p.m. Records. BACK voLTAGsE. W3

HIGH RESISTANCE PHONES. 4. e oun. T6/8 pr. ENE7ER 5.6 k\
MIKE TRANSE.00° 8 9w i Foial 100 | | 2y J0m, 1, "Liehtwiion i weicun: | &5 5N SN T8 AL A
SWITCH CLEANER Tlaul syuirt spout, 43 tin. | | [URMMOVer head, two sepatate sappure styll, || MAINS TYPE CONTACT GOOLED 2341 v 7+ . 816
TWIN GANG TUNING CONDENSERS.  :hij pn Volcsee 200/250 A 6. e 20 TR mAL 9 6, Seleninm i v K w716

COILS Weurtle " [ type. 3 Ostiar Midget.
QT type adjc sdust core, fronn 4 -0 AIL ranges.

ministnre tin. x Liine x F{ine, 10;-. 00035 Sgan |ml

with trimniers. 8= lesstriuner. 8- dzet.78: | our PRICE £8.0.0. each. Post Free,

SINGUE, afqu b tot6h JLubln) S, 130 pk., 88, R i Ty TELETRON. [, & Med. T R.F., with reaction, 3 6.
AT dietectric Lo, 300, 00 o, 36, ) e Deposit S A eI, Payments | | EERRITE ROD AERIALS. MY 8.8 13 & b 12 6.

SPEAKER FRET. Expruted Setal silver, | | 91 5, Jorce roquire A T.R.F, COILS A I 7/~ pair. H.F. CHOKES, 2 6.

I Jemiling Amplifier Piayer Cabinets. 45/-. FERRITE ROD Sin. & 8 5l dia.. 2 6.

GOLD CLOTH.

n.x Riin., 10'-. -
Trran 4il. Gin. wide. 10 - Tk [ in. wile, 5/~ it ALUMINIUM CHASSIS. I8 saw.e. undri JASON F.M. TUNER COIL SET. 26 -. H.F.
With 4 sides. riveled corners anl lattice ||\|||u eail, aerial enil, Oscillator ¢oil, twn LI trans-
All Bozed VALVES New & Guaranteed || 1100 5(in. sides, 7 % dime 48 - 5 % 61, 5 9 ¢ furmers 17 Meis.  eiactar transformer sl
86 8 6/ 11855 8 6/ HABCKO 1170, 8'9: 1ix%in.88: 14 x tlin., 10,0: hester -hnl‘ Cirenin \m-.k nsing Inae 6AMS,
88 13 241-;1 41 10 8! 128 | 15 x H4in., 12 85 IS x 16 x 3in., 18,8, 2 -, J.B. Chasgin amd Viad, 19 6.
886 10 8| 1sppmmn g g NV KZA T8 —= i“omplete Jagon .M. Kif. £5 18.8.
R & < Isire TRANSISTORS. Andio, 10/-. JL.17. 2.4 Me/s, ;
;6 ég EieNg 12 5“,‘.‘,\“ 1g : 215 Mullard OCT1. 20 . ‘ With Jagon superior calibrated dial, £8.15.0.
86 z gt tog it - B8 HANDY VOLT METERS. 2in. Twin Range, || FULL WAVE BRIDGE SELENIUM RECTXFIERS I
88 86 1Nz 108 ] 725 v 0o250 vl DG with leads and leasher || 2% or 12 v. 14 woup.. 8 A 17 6.
86 768 1C1e 10 e|l" G35 12 8 ps ,;b 12'6 camplete. CHARGER TRANSFOR‘VIER b npml .m-m 200
108 F8/ECL 8 8/ 1CIRD 10 6 250 v, ior charging at 2, 6 ar 12 v 1 wmnp.. 158,
8'8 TBIEULRY 128/ 14182 10 8 BUILD THIS REPRODUCER BARGAIN 2 oamp., 17°8: 4 amp. 22 8. Circait inutuded.
586 06 7'8/PCLA2 10 6 speciul RKingle Player Kits, VALVE ani T.VA TUBE winivalent books, §
w78 108/ PIEN25 8/8 Famons ndker’s  surplus  stocks. 4-speerl TOGGLE SWITCHES. <.1*. 2 -. .1". 3/8. D.P.V.T.4 -
whits 108 58 LRI 106 ro Grone pick-np unit, £4/12/8. WAVECHANGE SWITCHES
“BWH 86 108 Wandsoine portable case, L7hin, X Ldlin. x 7in., 2 wafer long apindie B .88
ARWT B8 5/8 108 £2 5.0. q -wav short wpindle 28
BOHG 10 8 glg Y82 108 ‘ Ready built S-watt aoplifier wifh valves and | v 4. Seway long spun]h. 3 3
3 FI3 10/8/<p6l 58 7 etiptival lomispeaker, £3/12/8. - v T spimite
76 5/8/1"BC'41 10 8 All available separately or ii all purehasel VALVE»{QLDERS Pax. Int. Ot
36 5/8 VCH42 1086 together, £9 15 0, complete Kit, post iree. | 8d. BIZALCRT. 1 3. Fow o \mer ‘
H 18\IAL los | CRYSTAL MIKE INSERT i ars. yerciion ||} T S T
86 10" 6["\ L 108 eugineered. size only liin. ¥ 3 16 in. Bargain fos with can. 2,8. CERAMIC I
68 18 10 6 Price 6,8, No transtorier reguired. | Roa. Int. Oct.. 1 - 8743 STl wan
58 18 \79 10,6 BLACK CRACKLE PAINT air drying, 3 - tin

NEW AND ENLARGED SHOWROOMS NOW OPEN
OUR WRITTEN GUARANTEE WITH EVERY PURCHASE. Please address a!l Mail Ordzrs correctly as be'ow

RADIO COMPONENT SPECIALISTS 23 WHITEHORSE RD., WEST CROYDON

Te!. THO 1665. Buses 133 or 68 pass door. 48-hour fostal service, P. & P. |/-, over £2 post free. (Extort Extra.) C.0.D. Service | /6.
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