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/NTiFOLVC /NCfile 

Console Type Cabinet. With 
full grained walnut finish, 
will take standard type 
change gram unit. Price, 
£11.10.0. R.Y. Terms, £4.4.0 
deposit and 12 monthly pay- 
ments alai-. Plus 151-carriage. 
Itat110443Lasats to Suit. 
£8.19.6; R.P. Terms. £3.7.0 
deposit and 12 monthly 

. 

pay- 
ments of 13' -. 
insurance 7'6. 
l'ollaro I:ranr Unit. For 
standard 101n. to 12in. records 
with hi -fl pick -up. £4.19.6, 
carriage end insurance, 3i6. 
Special Offer. Cabinet. Radio Chassis and Collard Unit, £25 
or deposit monthly payments Non- 
callers d £1 carriage and insurance. an Data-photras- wiring 
diagrams, etc.. 2 6. refunded if returned. 

THE P.T. " ARGUS " TELEVIIIO1 
RECEIVER 

Although this televisor costs only 
about 130, it does not involve the con- 
version of ex- Government units; and 
had been designed for conett.ructlon by 
the novVx. The- circuits have been 
kept straightforward and devoid of 

Dills " though nothing has teen 
sacrificed which would assist in its 
efficient and stable operation. 

Wei can supply the 21 valves, C.R. 
Tube and all the parts for £20: 10..0. 

.ü.Y. term being are available, deposit bng 
off 21.6.6 each.e Carriage o and packing 
10!- extra. 

A reprint of the data, by permission 
of the Editor of " Practical Television, 
,together with some additional dia- 
grams and notes produced by our Tele- 
vision engineers are available as a 
constructor's envelope. Price 5,-, 
post free. 

faithful reproduction 
from 50 c/s to to Kc /s at 71 in /sec using 

i¡ 

High -quality recorder reproducers demand 
high- quality tape to produce results that will 

satisfy the discriminating listener. 

"SCOTCH BOY" MAGNETIC TAPE HAS: 

High, uniform sensitivity 
High fidelity at low speeds 
High signal noise ratio 
Medium coercivity, easy erasure 
Low distortion and transfer 
Special cellillose acetate base giving 
strength and durability. 

in 1200', 600', 300' reels and other sizes. 

If you scant advice on any rape- reccrding pob[e;n, 
our entire technical knowledge is at your disposal. 

MINNESOTA MINING & MANUFACTURING Co. Ltd 

167 Strand, London, W.C.2. Telephone: TEMple Bar 6363 

December, 1952 

BUILD THIS FINE INSTRUMENT FOR 29/6 
T.V. SIGNAL AND PAT- 
TERN GIVERATOR 

This generator has been 
carefully designed an -I 

although it can be built 
and used by any beginner 
it is at the same time a 
most useful instrument for 
the more advanced worker. 

It can he tuned to the 
Vision channel and will 
produce a pattern on the 
face of the C.R. tube. 
Alternatively, if tuned to 
the sound channel it will 
produce an audible 
in 

signal 
n the loudspeaker. 
Thus its owner will by- 

come independent of D.R.C. 
transmissions and can 
fault find or test at any 
time. It operates entirely 
from .A.C: mains and is 
quite suitable for lane with 
euperhet or straight 
receivers. 

A complete kit of parts (in fact everything except the cabinet). 
with full constructional and operational data will be supplied for 
291. plus 2'6 post and insurance : alternatively data is available 
separately, price 216 (credited if you buy the kit later). 

NOTE.- Cabinets as per the illustrated prototype will be avail- 
able shortly. 

THIS MONTH'S SNIP 

15in: ilagnetie Telea ision 'l'ubo be 
very famous maker, as used to many 
Popular Television Receivers (list on 
request). New. with written guarantee, 
offered at approximately half price : 

212-10 each, plus 10f- carriage and 
insurance. 
Limited quantity so order immedii tely 

(SMALL DEPOSIT SECURES.) 

---i '/ 

ELECTAoN6NIPRECISION 

nUIPMEIET DEIR.S 

RUISLIP MIDDLESEX LONDON E.C.4. 
vice 

eeaaneefl 

VI EWMASTER 
LONDON - MIDLAND - HOLME MOSS 

KIRK O'SHOTTS & WENVOE 

A superb quality receiver you can build in 7 easy 

stages from standard parts. 

* Brilliant, high definition pi_tura. 
* Uses 9" or 12" C.R. Tuba. 

* Table or Console versions. 

A complete constructional envelope Is available' with 34 -Page. 

fully illustrated" How to make it " Manual, eight lull -sine working 
drawings, alignment and operating details, etc. Model " A " 

London. " D and E " Midlands and (Fence, " C and D " Itolme 

Moss and Kirk O'Shotts. 7!6 pont paid Revised price list of View - 

master components giving details of the 7 easy stages, 2id. post 

free. 
" VIEwsI ASTER " KITS IN STAGES.- itolme Moss, Kirk 

O'Shotts : (1) £3 2s. 3d.. (2) £2 2s. 911., (3) £5 1s. 100., -(4) E. 11Hí.. 

(5) £10 85. 3e!., (0) £7 55. Sd.. (7) £2 134. 11d. Sutton Coldfield : 

(1) £3 3s. Od.. (2) £2 2s. 9d., B) £5 3,s. 4d., (4) 8e. 111i1., stages 5 -7 as 

(4) 
8s. 

Moss. Wenese5_ 
(la as Moss. London, x(1))£3 3e. ed. 

(2) l0., stages : 

(2) £2 1 + lOd.. (3) £4 Ss. 3d.. (4) Rs. 71d., stages 5 -7 as Holme Moss 

kit 01 coloured sleeving and screened sleeving. 5s. Kit of unspeci- 

fled bolts and nuts, 51 -. 

PuctaCe ";old be include) on all orders under U. 

(ATAt.O I K No. 8.-E,4 pages, illustrated on fine ait paper 
containing ens 2.000 radio and.tclevisien Imes, 9d. post free. 

SOUTHERN RADIO & ELECTRICAL SUPPLIES 

85 FISHERTON STREET, SALISBURY, WILTS. 

asamonamewamian Trlcphone Salisbury/* 21i)e. rommarenamaina. 
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CLYDESDALE 
Bargains in Ex-Services Radio and Electronic Equipment 

AMPLI- 
FIER UNIT Ìt.1355. 
The popular T.V. 
Sound and,or Vision 
Unit. 5 i.f. stages. 
10 valves 8,1r11435 

. (SP61). 5U4G, VII - 
120A, etc., etc. In metal case 18in. x 
8tin. x 71in. Used. good condition. 
In original case. Ask 
Carriage ,Paid.67 /6 
2nd Grade in Transit Case, 596 Carr. Paid. 
3rd Grade, loose stored: 42'6 Carr. Paid. 
Circuit of R1355 Available at 1/3. 

R3170Á t,tnil. 

No. X'11492 dr 12 S CARRIAGE 
PAID 

289 

FOR INEXPENSIVE 
TELEVISION 

R,F. UNIT 1'1'PE 24 
Frequencies covmc ered, 30-20 

1) mapprox. tuning. spot. freq VR65 (S 61 Output 7 me /. in metal case, 91 x 71 x 411n." 
iFOlt NO. D %ií851 19/6 EA(' " 'I r PAID 

R.F. UNIT TYPE 25 Frequencies covered 40 -50 ate /s (6.7.5 metres). Otherwise as Type 24 IN ORIGINAL CARTON 30 /- LAUD POST PAID ASK FOR NO. D.11847 

ASlz1FOR NOeD/ 772tion 19/6 l.ACII POST PAID 

192 Page 
CATALOGUE 

NEW LIST OF EX 
SERVICE and other Items 
No. SD now in the press. 
Price (when ready) 1 /6. Price credited on purchase 

of 10 /- value or over. 

R3601 Receiver Unit. 
AS. %FOR £411276 CARRIAGE 

PAID i 

R.F. UNIT TYPE 26 
Frequencies ci 

Variable tuning 2 VR136 (EF54). VRI37 (EC52). Output ap- prox. 7-8 mots. In metal ease, 91 x 71 x 41in. Uncartoned but good condition. 

NO D H848 67/6 EACH POST 

R.F. UNIT TYPE 27 
Frequencies covered 85-65 mete (3.5-5 metres) otherwise as type 26. ASK FOR 

6`3 EAC. POST NO. DDE771 / PAID 
CIRCUIT AVAILABLE AT 1.,3 POST PAID 

Order direct from : 

I'/A YDESDALE SUPPI, Y co. LTD. 
2 Bridge Street, Glasgow, C.S. 'Phone : SOUTH 2706,0 

Visit our Branches in Scotland, England and N. Ireland 

ISN'T IT ek4$/ 
Even small screens give you a BIG PIC- TURE when you usea Magnavista lens. That's why wise buyers see the 
Magnavista first -then save money on their sets ! 

Remember, it's optically correct, and the inside filter allows daylight viewing with a normal brilliance setting and 
saves overworking the tube. 

42A 

PRICES 
There is a Mag- 
navista for every 
set - from 
ZS. 5.0. upwards. 

A PRODUCT OF 

METROPEX LTD. DENMARK HILL, LON DON, S.E.5. Trlri,AOnr: BRIXTON .-, 4 I I 5 

B.P.L. UNIVERSAL TEST SET 
Now Available 

A 20,000 slw instrument 

Lat 
a low price. 

L I I : 10 : Q 
Including 

Test Leads 
(SUBJECT TO TRADE DISCOUNT) 

Leather carry- 
ing handle. 

Mirror scale. 

20,000 ohm: 
per volt for 
D.C. and A.C. 

Two ohms 
ranges operated 
from large 
internal bat- 
tery. Zero 
setting holds 
over long, 
periods. 

p.....,r 
BRITISH NITS to, , BORATORIES 

HOUSEBOAT WO 
: . ., ç 6L71T6 

T HEATS 
Telephone 

Captive head 
terminal con- 
nectors for all 
ranges. 

- Easy to read 
2- colour dial. 

Rotary switch 
selects ranges 
clearly marked. 

.,,. Solid bakelite 
moulded case. 

i 
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EVERY AMATEUR CONSTRUCTOR 
new 

NEEDS 'THIS/ BOOK 

nano 
ly*UAW In COMM, Nat SAUVSenr noun Axex x[. 

1'6 

For the first time Mullard have compiled a Valve and C.R.T. 
reference specially for the amateur constructor. " The 
Amateur's Guide to Valve Selection" contains essential 
information on valves for AC, AC /DC and battery operated 
radio receivers, for television receivers, and for audio 
amplifiers : 

I. Instructions for the correct use of the 
Mullard "Preferred" Range of Valves 
and of Mullard "Long Life" Television 
Picture Tubes. 

z. Full operational data for each application, 
3. Simple valve selection table for quick 

reference. 
4. Mullard Valve and C.R.T. nomenclatures. 
5. Typical circuit diagrams for the various 

applications. 

Percopy(park- 
ing & pontage 

3d. extra). 

Mullard 
OBTAINABLE FROM YOUR LOCAL DEALER, OR 

DIRECT FROM MULLARD LTD., BY FORWARD- 
ING YOUR NAME AND ADDRESS, TOGETHER 
WITH A s,'9 P.O., TO THE ADDRESS BELOW. 

MULLARD LTD., VALVE SALES DEPT., CENTURY 
HOUSE, SHAFTESBURY AVENUE, LONDON, W. .2. 

Cap. 
in p.F. 

CONDENSERS 
The abbreviated ranges of two popular 

types given here are representative of 

the wide variety of T.C.C. Condensers 

available. 
' VISCONOL CATHODRAY' 
Cap. Range: '0005mfd. to 1 mfd. 

Voltage Range: 750 to 25,000 at 60'C. 

Max. Wkg. 
at 60°C. 

Dimens. (Overall) 

'0005 
b01 
001 
'01 
'1 

25 

25,000 
6,000 

12,500 
6,000 
7,000 
5,000 

Length Dr`a. 

51i in. Il in. 
21 in. Siin. 
3 in. I ;,in. 
3 in. I Lin. 
61 in. 2 in. 
5j in. 21 in. 

Type No. 

CP.57.HOO 
CP.55.QO 
CP.56. V O 
CP.56.QO 
CP.58.QO 
CP.59.M0 

Regd. 

MOULDED MICA CONDENSERS 
Stacked Foil. Capacities from 56 to 10,000 pF 

Voltage Ratings, 350 to 2,500 v. D.C. Working. 

MOULDED SILVER MICA CONDENSERS 
Capacities from 10 to 10,000 pF. 

Voltage Ratings, 350 v. D.C. Working. 

WAX PROTECTED SILVERED MICA CONDENSERS 
Capacities from 5 to 12,000 pF. 

Voltage Ratings, 350 v. D.C. and 750 v. D.C. Working. 

THE TELEGRAPH CONDENSER CO. LTD. 
Radio Division: North Acton, London, W.3. Tel: Acorn 0061 

A. 
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Televiews 

EVERY MONTH DECEMBER, 1952 

Adapting TV Circuits 
A FAIR percentage of the queries received by 

this and our companion journal Practical 
Wireless come from readers who, wishing 

to construct a piece of apparatus described therein, 
ask us to vary the design to suit the components 
they have on hand and which differ from those 
specified. In the case of radio receivers, providing 
the modifications are not too extensive, we are 
sometimes able to do this, although we are not, 
of course, able to guarantee that the results will 
be comparable to those obtained when the correct 
parts are used. It has always been part of our 
policy to insist upon the specified paris being used, 
and we have guaranteed our receivers to give the 
results we claim only on that understanding. Such 
a system also enables us iapidly to locate the cause 
of any trouble experienced by the reader. When 
other parts are used, diagnosis is . more difficult. 
With ordinary radio, however, insistence on the use 
of the specified parts hàs nit the same importance 
as with television receivers. 

On many occasions we have warned our readers 
against trying to " mix " television circuits sponsored 
by different designers. When a television receiver 
is designed the component values are carefully 
balanced in relation to requirements of the circuit. 
By endeavouring to amalgamate a part' of one 
circuit with a part of another, not only may the 
results be disappointing but there is also danger. 
In many cases it is extremely difficult to incor- 
porate, say, the timebases from one design into 
another. It may be that such adaptation will merely 
result in the set not functioning and the only disad- 
vantage is a waste of time. The reader who sets 
out in this way to create a television receiver from a 
patchwork circuit usually writes a letter to us asking 
for our assistance in putting the matter right. We 
can only suggest that he reverts to the original 
specification. 

But, in-other cases, there is a possibility of creating 
a very dangerous arrangement, and our attention 
was recently drawn to the attempt by a constructor 
to adapt the circuit given in our October issue for 
the use of wide angle components with a " View 
Master." We wish very strongly to emphasise that 
the line output auto -transformer used in titis circuit 
is a highly efficient component which will deliver up 

A Warning 
to 25 kV and, therefore, the utmost care is necessary 
to ensure that the H.T. rail voltage is not exceeded, 
that the circuit is used exactly as we presented it, 
that it is not modified for use with other published 
circuits employing the wide angle principle, and that 
the sante timebases are used. 

In other words, our instructions are intended to 
apply to modifications of the " View Master " only 
and they must not be taken as applicable to any 
other receiver. You have been warned. 

TV CONSTRUCTION INCREASING 
IT is possible that to -day over 300,000 home 

constructed television receivers are being oper- 
ated in homes which otherwise would be denied the 
benefits of this modern form of home entertainment. 
We are able to arrive at this figure by a careful 
analysis of the sale of components in relation to 
published designs. We have sponsored the " P.T. 
Receiver " for which we publish a booklet at 3s. 6d. 
and also the " Argus," both of which have been 
built in enormous numbers. We have also published 
a number of other designs by individual contributors 
and from queries we receive, of which a careful 
record is kept, we are able also to estimate the 
number of receivers which have been built, There 
are many other published designs which, although 
they may not be built in such large numbers as our 
own, add to the total. -F. J. C. 

AN IDEAL GIFT FOR CHRISTMAS 
The choice of Christmas gifts for friends and relations is always a difficult business, but it is one that you can solve in a novel and practical way. Look now at your Christmas list and see just how many relatives and friends you have who share your interest in television and who would be delighted to receive PRACTICAL TELEVISION regularly. 
It is so simple to arrange. Just write to The Sub- scription Manager (G.I.), PRACTICAL TELEVISION, Tower House, Southampton Street, Strand, London, enclosing the names and addresses of your friends with remittance to cover, and we will do the rest. We can send the magazine to any address at home or abroad at the annual rate of 13s. 6d. (Canada, 13s.). An attractive greetings card will be sent in your name wtth the first gift copy. 

IRemember a Christmas Subscription for PRACTICAL TELEVISION is a gift which will give pleasure and is a reminder of your good wishes the whole year through. 
le,:i rASáf1M1R'AM !`SE!ÈfA.IZE i ! itfitk'Zi.V2. i` Ni.S 

°, tilie yá 
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A " PERSONAL" TELEVISOR 
BUILDING A PORTABLE RECEIVER WITH 3IN. TUBE FOR TESTING OR PERSONAL USE 

By E. N. Bradley . 

(Continued from page 267, November issue) 

THE omission of the V7 by -pass cathode resistor 
increases the already high output impedance of 
the stage, but an ordinary output transformer 

may be employed for satisfactory matching. C22 is 

optional for high note control, and will depend both 
on the requirénidnts of the constructor and th-e trans- 

' fórmer and speaker incorporated in the receiver. A 
'suitable rangé of values' is from 0.002 to 0.01 pF, 
chosen by trifle if desired. 

In the receiver's final form the mounting of the speaker 

must be in a position where its stray field will not influ- 
ence the tube or distort the raster. It is generally satis- 
factory to mount the speaker in the side of the carrying 
case, towards the rear -the excellent shielding provided 
by the 3BPI tube holder assists greatly in this respect. 

The Power Supplies 
For the sake of simplicity it was decided to employ 

half -wave rectification for the receiver and tube H.T. 
supplies, with direct connection to the mains, the valve 

and C.R. tube heaters being supplied from separate 

wall heater transformers. It is necessary to isolate the 

tube heater supply source from the receiver valve supply 
source, since the tube cathode is made very negative with 
respect to the chassis. A transformer with two well - 
insulated secondaries could be used. 

It will be seen that there are two mains switches, S I and 

S2, Fig. I. SI controls the heaters of both receiver and 

C.R. tube, and should be switched on first. After 30 

seconds or so S2 may be closed to apply H.T. to the 

circuits. This double switching is employed because 

selenium rectifiers are used -if a single switch controlled 
the whole circuit the H.T. supplies could build up to a 

high voltage before the valves and tube became 
conducting. 

Several different methods of feeding the C.R. tube 

are possible the circuit shown in Fig. 1 being chosen 

since it was found desirable to feed the final anode of the 
tube from the decoupled H.T. supply to the frame time - 
base. This meant that for an adequate E.H.T. a negative 
supply must be provided, the Cockroft multiplier circuit 
made up of C40, Recs. 2 and 3, and C39 giving a negative 

supply of approximately 500 volts on load. The total 
potential across the C.R. tube is thus of the order of 650 

volts, sufficient to give good brilliance although not, 
of course, permitting daylight viewing. Since the 3BPI 
tube is well screened in its shielding hood this, however, 
is not important. 

To obviate hum effects on the tube it is not sufficient 
to smooth the negative supply to earth -the smoothing 
must be returned to the positive receiver supply line, 
preferably by a high capacitance. Accordingly two 8 

mfds capacitors are employed in series connection, 
C37 and C38, both components being shunted by a fairly 
high resistance to equalise their working potentials and 
minimise the risk of a breakdown. In conjunction with 
the negative smoothing resistor; R52, these capacitors 
give an E.H.T. circuit with an unusually long time con- 
stant and as a result picture drifting, and similar effects 

often noticed with simple E.H.T. and supply circuits are 

entirely missing in this model. Shift voltages, always 

desirable when electrostatic tubes are employed, are 

also easily provided. Since the tube anode is returned to 
a point lower in potential than the receiver H.T. line 
it is sufficient to connect the two shift controls between 
the H.T. line and earth. Single shifts, rather than 
balanced shift voltages, are perfectly satisfactory since 
changes in the tube beam current produce negligible 
electrode voltage variations. 

Vision signals are fed to the grid of the Ç,R. tube 
from the video amplifier via Cl I, which must have, a 

suitable working voltage, and developed across the load 
of R44. D.C. restoration is necessary since the coupling 
is capacitive, and this is provided by a germanium recti- 
fier. Rec. 4. It is probable that a suitable Westector 
or SenTerCel rectifier would serve as well. 

In some areas it is possible that omitting D.C. restora- 
tion would improve the final picture. These areas would 
correspond with " fringe" areas in the case of a more 
comprehensive circuit, and would be those where due 
to a slightly low signal strength the picture is subject to 
some fading. 

The majority of coupling components between the 
receiver and the C.R. tube are mounted at.the tube base. 

C30, C31, C32 and C33, with R42 and R43, can all, be 

so mounted. The tube heater transformer is also 
mounted apart from the chassis, requiring very little 
space in the cabinet or case in which the receiver is 

finally mounted. 
C30 and C33 are by -pass capacitors which remove any 

line frequency potentials induced on the frame deflectors 
by crosstalk within the tube itself. Out of several 3BPI 
tubes tested it was found that two operated better with the 

1 
Plan 

Drilling dimenson.] 
allows for well 

thicKness 

re . /` 14 
Elevation 

Figs. 5 and 6.- Details of coil shield 
former type. 

dia. 

Wind 
coils 
at 

bottom 
of 

former 

Top drilling 
of coil can 

41. 

t lé 

cans and coil 
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slider of R45 also by- passed to the tube anode by 0.01 pF. 
350 v.w. The inclusion of such a capacitor is, therefore, 
a matter for trial ; when necessary it removes a trace 
of curvature from the line scan, best seen on test bars 
from a bar generator or signal generator test signal. 

When employing other tubes than the 3BPI, with this 
circuit the scanning amplitudes provided from the time - 
bases may produce short, very wide pictures, or narrow, 
very high pictures. In such a case it is necessary only 
to turn the tube through 90 degrees. and to apply the 
line scan to the frame plates and vice versa. 

In the case of the 3BPI tube the frame scan is applied 
to electrodes Nos. 10 and I1, and the line scan to elec- 
trodes Nos. 7 and 8. 

Constructing the Receiver 
The chassis drilling dimensions for the " Personal " 

televisor are shown in Fig. 4, and this diagram, together 
with Fig. 8, showing the under -chassis wiring, bring 
out the majority of construction points. Considerable 
use is made of tagboards in the timebase circuits and 
power supplies. 

So far as the vision R.F. strip is concerned it was 
found necessary to screen the coils, and the chosen 
method of doing this is illustrated in Figs. 5 and 6. 
Aladdin formers of the type shown in Fig. 6 were used 
for the coils, and it was found that these fitted well into 
lin. square cans if the connecting tags were bent down- 
wards as indicated by the dotted lines. Several lin. 
square cans were to hand, taken from Weymouth coils 
of the K type, the cans being cut down from their 
original length to a height of 1 tin. so that the coil 
connecting lugs protruded from the bottom of the can and through the lin. circular holes shown in Fig. 4 
into the under- chassis wiring space. Two opposite sides 

E 
/2 

of each can must be left longer than the height of I ¡in. 
by gin. to give two flanges for bending out and affixing 
to the chassis by a 6 B.A. bolt through each flange. 

The coil former is secured within the can, and totally 
supported, by passing its neck through a gin. diameter 
hole drilled centrally in the top of the can (a small nick 
being filed to take the locating pip on the coil), a Spire nut then being pressed well down the coil former neck 
to grip both the coil and the top of the can. 

Reference to Fig. 8 will show the coil former lugs 
to which the ends of each winding should be connected 
for greatest convenience. 

To obtain a sharp rejection notch in the cathode sound 
trap this circuit, when fitted, must have a high Q and, it the same time, a fairly high capacitance and reasonably 
small coil to prevent instability and interaction. The trap in the original was therefore made of a 70 pF trimmer and a self -supporting air -wound coil of polystyrene -covered wire, the coil being connected 
directly across the trimmer. The combination is then supported rigidly below L2 by the cathode resistor and capacitor, R5, C6, on one side, and by a short stout lead 
to the lug of L2 on the other side. During preliminary 
tuning the trap should be shorted -out by a lead sweated 
directly across the contacts of C5. 

A degree of shielding round the detector is generally 
useful in vision receivers, and can easily be provided in the present case by a bent strip of aluminium clamped 
below the cradle diode holder. Details of the strip are shown in Fig. 7. In the event of instability in a built -up receiver to this design (no feedback troubles were experienced in the prototype), it may be found beneficial to extend the shielding round the detector by cutting the metal strip longer and curving it to hood the EA50 almost completely. 

Fixing ho /es for mountthg tag pane /s 

g-, tie %;-4.----/%;-'1 

f 1/,.; 23p 

For tag 
earthing Cas 

4 d/aa r. -Leads 
to T/ 

-l- ' 
7jr/ f , ,- Bend down 

s ' / 

G - I®* 
___i 

Rect. Leads. 
to TRec4 t 

3 rectifiers a /e 'm- 

+ ¢Rect 

2 , ¡4 
/ - , 

mounting is ` 
i---2i2 -a I_ / 

1 Bend down /da/ R32 é49 r s" -+ /4 . 7 

2%~ + fk R2/ 9 z .iiis`-/iait f.--1.-.-1 \ vs 

-4E1,2- 
- /}- -(/y}- 

II++--/i movnting 
ljR6 Y f 7(1)- 

/a e= 

Va/ve base 
ho /es Vale. 

-''I'" 

Ya dia 

/../ P- ßz 

4) Coi / ho /es ¡Via 

All small firing holes é dia 
ROCS R49 ¡a All other unmarked holes 

+ + e dia 

Fia. 4.- Chassis drilling diagram. 
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Mounting and Wiring 
Construction commences by cutting, drilling and 

punching the chassis blank as shown in Fig. 4, the sides 

then being bent down to make front and back walls. 

Aluminium is the easiest metal to work, and a fairly 
stout gauge gives complete rigidity. 20 gauge and below 

is suitable. All components should then be mounted 

as shown in Fig. 8, including the wound coils in their 

screening cans, before wiring is commenced. It will 
generally be found best to mount the blank tagboards 
also, wiring these up with their components as the work 
proceeds ; an iron with a fairly small bit is desirable 

and a rapidly- heating solder gun is by far the best 

implement. 
The positioning of the valveholder pins can be seen 

from the wiring diagram in Fig. 8. Note that the 

valveholders without top screens are for the V8, V9 and 

VIO positions, screened components being used for the 

V1 -V7 valves. Remember to insulate the aerial socket 

from the chassis by paxolin or polystyrene washers. 

Besides the components mounted round the C.R. tube 

base, it will be found that one or two other capacitors 

are missing from the chassis view of Fig. 8 apart from the 

transformer, rectifiers and choke, which are obviously 
mounted on the chassis top deck. The missing com- 

ponents are C35 and C39, the two reservoir capacitors. 

It was found possible to mount these between the 

connecting lugs of their respective rectifiers and an earthed 

lug on the heater transformer, T2, so leaving extra room 

below the chassis for the other electrolytic rectifiers. 
The rectifiers are all mounted on end, standing upright 

NOTE' M.C. POINTS ARE CONNECTIONS *O CHASSIS, FINAL 
ANODE NOT 70 TRUE EARTH 
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from the chassis. From the cooling point of view this 

is, unfortunately, the wrong method of mounting, but 

in actual fact the rectifiers run under easy conditions 
and there is no serious warming -up and but little heat 

for dissipation. The upright mounting, therefore, does 

no harm and has been tested for runs of several hours 

of the original receiver without any sign of stress. To 

assist the dissipation of valve heat it is worth while to 

paint the inside of each valve screen with matt black 

paint, leaving the exterior of the screen bright metal. 

The five tagboards along the rear chassis wall are all 

five -way types, the central lug of each being the earthed 

mounting lug. C34 is supported between, single -way 

and three -way tagboards, the three -way group also 

serving as the anchor for the mains lead. The single - 

way taghoard is ofthe tall variety. the end of the capacitor 

thus being well spaced from the underside of the chassis 

and convenient for the distribution of H.T. leads. 

With all the main components mounted, the chassis 

may be supported at its ends, upside down, and the 

wiring carried out. Connecting up is best done in the 

usual sequence -first insert the complete heater wiring, 

pressing this well down on the under surface of the 

chassis, and follow on with all the earthed leads from 

each appropriate valveholder tag to the nearest earthing 

point. After this, complely wire each stage sequentially, 

commencing with stage 1, the first R.F. amplifier. 

The power supply wiring may be treated as the final 

stage. 
In Fig. 8 the output leads to the C.R. tube are shown 

as branching directly from the chassis for the sake of 
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clarity. Actually these leads should be gathered 
together rather in the form of a cable " harness " and 
brought along the underside of the chassis- plenty of 
room will be found along the chassis' central axis. 
Rubber -covered flex leads, preferably of different colours 
for ready identification, are ideal for these chassis -tube 
connections. The group of leads can be secured to 
the chassis by small clamps cut from scrap sheet metal. 
emerging at the rear of the chassis between the three -way 
tagboard an SI. These leads should be cut to length 

Screen 
clamped 
under 

ho /der 

Diode 
cradle 
ho /der 

34 
Bend down 

Fig. 7. -The detector screen 

only when the chassis and tube positions are finally 
established in the chosen case or cabinet of the televisor. 

The dimensions and shape of the case can safely be 
left to individual requirements. For a portable receiver 
a narrow and tall case, with the tube mounted above the 
receiver chassis, is unquestionably the best arrangement. 
but for a small stand -by televisor in the home it is more 
pleasing to mount the tube alongside the chassis, thus 
giving a more squat cabinet shape. In each case it is 
both safe and satisfactory to mount the small speaker 
in the side òf the case towards the rear to minimise as 
far as possible any likelihood of stray field interfering 
with the raster on the screen. 

Testing and Aligning the Receiver 
The original receiver had its tuned circuits prealigned 

against the grid -dip meter recently described in PRACTI- 

Coil Data 
All coils except L3 are wound on fin. diameter formers 

with iron -dust cores, using 30 S.W.G. D.S.C. copper 
wire. Slight variations in wire gauge are permissible and 
enamel- covered wire could be used -a variation of half 
a turn or so, on the figures quoted, might be found 
necessary with different wire sizes and insulation. All 
windings are closewound except that of L5, and are at 
the bottom of the former. 

Coils for London and Holme Moss Channels 
LI, 6 turns with 2 turns coupling loop spaced gin. 

from main winding. 
L2, L4, 6 turns. 

Coils for Kirk o' Sho /ts and Sutton Cohlfeld Channels 
L1, 5 turns with If turns coupling loop spaced }in. 

from main winding. 
L2, L4, 5 turns. 

TELEVISION 295 

CAL TELEVISION, SO that it was very near to correct tune 
when first switched on. If the constructor does not have 
such an instrument, it is a simple matter to align the 
receiver against an ordinary signal generator (covering 
the required frequencies directly or on harmonics) or on 
direct TV signals. 

Before switching on, check the wiring throughout the 
receiver, then insert the valves. Ensure that the loud- 
speaker and C.R. tube are correctly coupled in. 

H 

EF95 
(1/1,1/2) 
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o o/// 
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EF9/ 
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ECC9/ 6C4 
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Fig. 9.- Valve -tease data. 

After switching on and allowing for the warming -up 
period, first adjust the sound receiver (the aerial, of 
course, should be plugged in whether the tuning is to be 
by TV or generator signals, generators being fed into a 
short length of wire to give sufficient pick -up. Under 
these circumstances the alignment should be carried out 
when the television programmes are off the air, so that 
there is no chance of interference with a neighbouring 
receiver). As a start employ the full capacitance of C16, 
set C17 about half in, and turn up R2I until the detector 
is on the verge of oscillation. Adjust the core of L5 
until the signal is correctly tuned, backing off R21 for 
best results. If the signal is not heard, leave the core 
of L5 set halfway in the winding, and adjust C17 with a 
suitable trimming tool. Fine adjustments can then be 
carried out by further movement of the coil core. 

(To be continued.) 

( V6) 

Coils for It'envoe Channel 
LI, 4 turns with I turns coupling loop spaced in 

from main winding. 
L2, L4. 4g turns. 
When wound the coils may be waxed if desired with 

melted paraffin wax to secure the turns. 

Sound Trap for all Channels 
L3,5 turns polystyrene- covered wire approx. 24 S.W.G. 

or below for rigidity. Coil wound on fin. rod, expanding 
to diameter of kin. when released and self -supporting. 
Turns closewound. No wax or cement to be used, and 
high Q necessary. Enamelled wire could be used, with 
turns very slightly separated. 

Sound Tuner for all Channels 
L5, 4 turns spaced own diameter, using 30 S.W.G. 

D.S.C. wire. 

, _ 
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TELEVISED MAGIC 
THE I.B.M. TACKLES THE PROBLEM OF PERFOR 

MAGICIANS from many countries in the world 

tackled national and international problems 

when they met in England at Hastings recently. 

The occasion was the Convention of the International 

Brotherhood of Magicians (British Ring) and they . 

called in Marconi's Wireless Telegraph Co., Ltd., the 

pioneers of wireless, to help them with a new problem 

which has recently been added to their list of 

difficulties. 
It has become a matter of great concern to the masters 

of -prestidigitation that magicians' secrets are sometimes 

given away through the eye of a television camera. At 

this convention they were able to see for themselves the 

extraordinary amount of detail the cameras pick up, 

and it is hoped they will now be able to evolve special 

television techniques, particularly for close -up work. 

The world of magicians is comparatively self- support- 

ing. Delegates to this convention included bakers, 

butchers. fruiterers, cooks, doctors, dentists, hypnotists 

and even psychiatrists. Among the ranks of the amateur 

Magicians can be found clergymen, politicians, house - 

furnishers, veterinary surgeons, farmers, printers, estat 
e 

agents, chemists, publicans, tailors, grocers, jugglers 

even fire -eaters. 

Exposures 
Despite the apparent self -support they are extremely 

worried about the many exposures which have recently 

been seen on television. For the first time in England 

they arranged this demonstration of magic mainly for 

study and the planning of what might be called an 

anti- television- exposure technique. 

Marconi Image Orthicon cameras were used to show 

close -up magic to a much larger audience than could 

ever be accommodated around a small table, and it was 

expected that ss ith this closed- circuit television chain 

MANCES BEFORE THE TELEVISION CAMERA 

-with an audience consisting entirely of magicians - 
faults could be seen, taken up and corrected. 

Tricks, technique and other points of magic would 

then be discussed with a view to obviating exposure in 

the future. 
The rroblenw concerúed rather the presentation of 

One of the performers as seen on the television screens 

magic from a close -up point of view than the relay 

of a stage show in which larger illustrations may occur, 

although here. too, there are problems. Older viewers 

will remember that classic example of the " vanishing 

lady " who was seen to make her exit across the stage due 

to the producer allowing a camera to remain on too long. 

This is really a production or camera fault, and does not 

call for any change in normal magic technique. The 

stationary camera, on the other hand, not .being dis- 

tracted as is the eye by the magician's 
moves may easily note the palming 
of a card or some other point which, 
by misdirection, the magician is 

normally able to cover, and it is 

problems such as these which the 

magicians are hoping to overcome 
as a result of this convention. It is 

also hoped that as a result of the 

experiments some new principle may 

be evolved. 

The camera may reseal secrets which the eye would not see. Note, 

fur instance, the unnatural position of the performer's left hand. 

Civic Welcome 
The Mayor and Mayoress of 

Hastings gave the magicians a civic 
welcome and the public were invited 
to join in watching many' of the 

events both inside and in the open 

air. 
One of the most colourful person- 

alities attending was Maurice Fogel, 

who has baffled millions of people all 

over the world with his mind -reading. 
He has left the Press, public, and 

broadcasting circuits everywhere 

completely astounded by his feats. 
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DETAILS OF THE BIFILAR METHOD AND ITS 

By H. B. 

WHETHER the new television receiver you are 
going to build is of the T.R.F. or superhet. 
variety, one thing is certain, coils of some type, 

irrespective of the general circuit layout. must be used. 
From the early days of electro- magnetic wave propaga- 

tion, right down to the present day of specialised develop- 
ments, coils of all shapes and sizes have been progressively 
designed and used. 

The ultimate in circuit and component design is per- 
fection within the limits imposed by the standard of 
advancement reached in electronic research, and much 
of this has been the direct result of the time, patience 

Fig. 3.- Details of a coil 
wound on the Bifilar 

principle. 

and experiments of the radio amateur constructor 
well over two decades who, it can rightly be said, laid 
the foundations of the present vast industry. 

The Bifilar method of coil winding, the subject of the 
present article, is by no means new, having been used for 
many years in certain types of laboratory apparatus, but 
it has not been employed in the lower frequency type of 
radio receiver, for the reason that no advantages over 
the ordinary standard methods would occur. 

Having numerous advantages over other methods, the 
Bifilar -wound transformer is. most excellently suited to 
the R.F. or I.F. stages of a 
television receiver, giving almost 
perfect 1/1 coupling. Trans- 
formers so wound act as a single 
conductor, having the same 
resonant characteristics as a 
single winding. Only one adjust- 
ment, by the usual method of 
varying the iron -dust core in the 
process of alignment, is neces- 
sary to resonate the primary 
and secondary circuits of the 
transformer. 

Another advantage of great 
importance is the fact that no 
coupling capacitor is needed, 
the grid time constant being 
so extremely short that strong 
noise bursts cannot charge any 
coupling capacitor. The signal 
has a completely clear path, 
and there is no lowering of 
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Schofield 

gain in the R.F. or I.F. stages due to blocking by 
noise for any interval after each burst. 

Principles 

In Fíg. 1 the basic circuit of a conventional single 
tuned stagger type I.F. amplifier is shown, and it will be 
seen that each grid circuit is coupled by a capacitor and 
grid return resistor which results in an appreciable time 
constant. 

Noise pulses of sufficient amplitude will cause grid 
current to flow in this type of circuit, developing a charge 
on the coupling capacitor which will maintain bias on 
the valve until it can leak off through the grid resistor. 
Bias so developed immediately lowers the stage gain 
until bias returns to normal after each noise pulse. 

Severe noise will be sufficient to drive the valve to 
cut off, and will be accumulative in a three or four -stage 
amplifier, the last I.F. stage being extremely susceptible 
on account of the greatly increased amplitude of the 
noise pulses. 

The effect as seen on the picture tube, when the video 
carrier frequency is being modulated by noise bursts 
towards the black level, is to produce white streaking 
across the picture which can build up to very objection- 
able proportions. 

The employment of the Bifilar transformer eliminates 
alt this, due, as previously explained, to virtually a zero 
time constant and the extremely low impedance in the 
amplifier grid circuits. At the same time, apart from . 

the great advantages described, the l'1 Bifilar coil 
has the same selectivity curve as the equivalent single 
tuned circuit, the same gain and bandwidth factors, 
and can be treated as such in the design of stagger tuned 
amplifiers. 

Circuits 
Fig. 2 shows a basic I.F. circuit using. Bifilar wound 

transformers, the number of stages being left to the 

VP 'WWW 

`- 

H.T. 

to 
i%deo 
det 

To R.F 
stages 

Fig. 1. -Basic single tuned stagger type amplifier. 
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requirements of the reader who will have his own ideas 

as to what type of valves to use, decoupling arrange- 

ments, etc., and general circuit. 
The constructional details are really simple ; the 

AMMAN , nMMN 

PRACTICAL 

r.'77A7'77-F?'1r,' 

TELEVISION December, 1952 

length of the coil former. The reader will now appre- 
ciate why it is necessary to have first -class insulation. 
As previously explained, the ideal Bifilar coil is one of 1/1 

turn ratio, and anydeparture in theway of increase of turns 
ratio causes serious difficulty in 

H.T.+ approaching 100 per cent. coup - 
lint, apart from increased diffi- 
culty of winding, with one or 
two exceptions. 

It would be an advantage in 
winding the Bifilar transformer 
feeding into the video diode to 
increase the turns ratio to 1/1.6, 
but, in winding the additional 
turns, care must be exercised so 
that there are no loose turns, and, 
what is important, the total num- 
ber of turns should be divided so 
that they are equally dispersed 
and continue out from each end 
of the primary winding along the 
former. This arrangement, of 
course, is impedance matching 
and extra gain up to 35 per 

cent. may be obtained. The anode loading of a triode mixer 
is another position where the Bifilar coil of proper turns 
ratio can be employed to step up the anode impedance, 
and a fixed loading resistor used for circuit stability. 

The writer understands that complete kits are shortly 
appearing on the market, comprising R.F. and I.F. 
stages, the I.F. stages being staggered from 17.5 Mc /s 

to 21.0 Mc /s, these values having been selected for 
stability, gain, channel interference, etc. In conclusion 
it is hoped that the experimenter and constructor may 
have a new avenue of interest in the application of the 

Bifilar principle of winding to their design problems. 

Fig. 2. -Basic 

FT 
Bifilar amplifier circait. 

first requirement to be observed by the constructor is 

the employment of wire with first -class insulation - 
nothing less will do. Wire with a first -class enamel 

coating. plus single silk covering is suitable, and it 
must be stressed that these requirements are kept in 
mind. The two windings are, formed simultaneously, 
so that any turn on winding A (see Fig. 3) is adjacent 
to two turns on winding B, thus giving a very high degree 

of coupling between coils. When wound, the appear- 
ance of a Bifilar coil is exactly like a singlé layer wound 

coil, due to alternate turns of each separate winding 
lying next to each other in a single layer along the 

Video Biasing 
THIS subject has caused much thought amongst 

designers and various methods have been suggested 

so far, namely : 

Biasing by a cathode resistor with small bypass 
condenser which emphasises higher frequencies and is 

too* small to introduce phase distortion. This method 

VI and V2......602 
1.43 _. £F55, 6ÁG7 

or N78 
P 1010 
C _ 50,uF 12v each 

(can isolated) 

HFC. 

K.pF 

Cathode 
Mod. 
of CRT 

56511 

TO02 
PF 

1,6 

The circuit. referred to in these notes. 

sometimes includes a choke in the cathode circuit, also 
to emphasise the higher frequencies. The disadvantage 
with this method is that the omission of a normal sized 

bypass condenser introduces negative feedback. 

Another method is to split the high- tension negative 
return and arrange to have tapped off a few volts which 
are applied negative to the grid. This has the disadvantage 
that the " various earths " are a few volts apart and 
considerable smoothing with enormous condensers 
is required to provide this voltage, and variations occur 
with the high- tension consumption. 

Thirdly, there is the obvious method of using a grid - 
bias battery with or without potentiometer, but this is 

inherently disliked in a mains receiver. 
Recently the writer came across a new and very simple 

method of obtaining this biasing. One -half of a double 
diode is used to rectify the 6 -volt heater supply, and by 
means of the appropriate smoothing delivers a voltage 

suitable for biasing. This seems to have all the 

advantages in its favour, namely- common earth every- 
where, bias voltage independent of H.T., full gain on 

the valve and no attempt at frequency correction in the 
cathode circuit. Alternatively, it would be possible to 
arrange a measure of frequency correction in the cathode 
circuit by putting a low value resistor and proportionate 
bypass condenser, as dotted in the diagram. In this 

design two resistors are used to give the potentiometer 
effect and thus a fixed voltage is delivered but, in the 

diagram this is substituted by a variable potentiometer 
which .enables one to select the voltage to suit the size 

of the input signal, such that the synchronising signal 

is maintained satisfactorily. (G. T. Layton). 
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Two Low-noise Pie-amplifiers 
CONSTRUCTIONAL DETAILS OF TWO UNITS USING TRIODE VALVES 

By B. L. Morley 

IT is generally ac,epted that pre -amps. using triode 
valves, and those designed on the grounded -grid 
mode generate less noise at V.H.F. than the standard 

type using R.F. pentodes, though their gain may not 
be as great. 

The merits and drawbacks of this type of pre -amp. 
have been adequately discussed in previous issues of 
PRACTICAL TELEVISION ; here we offer some practical 
circuits for the experimenter so that he can decide for 
himself which type gives him the best results. 

Grounded -grid Pre -amp. 
Fig. 1 shows the circuit (coil details are given in the 

table). The valve used is a duo -triode and in the proto- 
type a 6J6 was employed. The first half of the 6J6 acts 

Fig. 1. -A simple grounded -grid amplifier circuit. 

as a cathode follower, the output being developed across 
the cathode load resistor R4. The grid of the second 
half is earthed so that this section acts as a grounded - 
grid amplifier. 

The circuit is quite simple and wiring is straight- 
forward, the usual precautidns adopted in V.H.F. circuits 
being employed, i.e., wiring as short as possible and grid 
and anode leads to be kept clear of each other. 

Power supplies can be obtained from the same source 
as that of the normal televisor, the additional load 
being about 0.45 amps. at 6.3 volts for the heater and 
17 mA at 250 volts for the H.T. supply. Alternatively, 
a separate power supply can be used employing a trans- 
former of the type specially designed for pre -amps. 
and using a selenium rectifier. A suitable circuit is shown 
in Fig. 2. 

It will probably be found that this circuit is unstable 
without the aerial connected, but it should settle down 
when properly loaded with an aerial and LI adjusted 
for maximum stability. L2 is then adjusted for maximum 
signal and LI finally adjusted for stability and to prevent 
regeneration. 

If difficulty is experienced in stabilising the amplifier, 
then a reactive network can be included in the LI circuit 
as shown in Fig. 3. Cl and C2 are 0 -30pF. trimmers. 
L2 is adjusted for maximum signal and LI is adjusted 
in conjunction with Cl, C2 so as to obtain the best 
results. If the amplifier oscillates, increase Cl (or reduce 

C2) and retune LI. Unless care is taken the amplifier 
will become regenerative which, although it will increase 
the amplification, will decrease the bandwidth and spoil 
the quality of the picture. 

It was not found necessary to neutralise though the 
experimenter can try this out if he desires. 

Neutralised Triodes 
When using triodes as R.F. amplifiers difficulty is 

experienced with instability due to the feedback path 
provided through the anode to grid capacity of the valve. 
It was this difficulty which resulted in the production 
of the screened grid valve. 

As the demand for quieter valves increased designers 
have turned back to triodes and some of the old circuits 
used in the pre -screened -grid valve days have been 
employed. One of the methods in general use today is 
to neutralise the triode by feeding back externally to 
the grid a small voltage which is opposite in phase to 
that fed back internally in the valve due to the anode - 
grid capacitance. A small condenser can be used for 
this purpose and this method is used in the amplifier 
about to be describ °d. 

Triodes in push -pull are easier to neutralise than 
those in straight circuits due to the balanced arrangement 
of the circuit. 

This circuit is shown in Fig. 4 and it will be seen 
that neutralising is effected by a variable condenser 
between each anode and grid. It is possible to obtain 
postage -stamp trimmers of approximately the value given 
in the ex -Govt. market, but failing this two short lengths 
of twisted wire can be used, undoing the twists to decrease 
the capacitance or increasing them to increase the 
capacitance. 

Some patience is needed to set up the circuit but it 
should not prove too difficult ; the main thing to avoid 
is regeneration which, although it will materially increase 
the gain of the amplifier will narrow the bandwidth 
and spoil the quality of the picture. 

When set up each neutralising condenser is adjusted 
so that the amplifier is stable, while LI and L2 are 
adjusted for maximum gain. 

Comparing Noise Levels 
It is not necessary to have a table of complicated 

mathematical formule aided by a " guessing stick " 
(slide rule) to compare the noise level of different pre- 
amplifiers. From the practical point of view all that 
we arc interested in is the result on the picture. 

MR64 /KC1Iw 

HT. 

x g 6.3v F54. 

Note: C/ _ /6 +@fpP 
350v wk9 mint 

Transformer output 
250V 30 mA. 
63v.15m.. 

Rectifier MR64 -260 V. 

JOmA. 

Fig 2. -Power supply for an additional stage. 
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So far as the picture is concerned valve noise will 
show itself as specks of white on the screen covering 

the whole of the raster area. In bad cases it appears as 

though the scene being viewed was taking place in a 

violent snow storm, hence the popular term for the 

effect -snow ! 

The amount of snow will vary with the strength of 
the signal. The snow is actually the vision equivalent 

Fig. 3.- Stabilising arrangement for the grid circuit. 

of the hissing sound heard on broadcast receivers, and 

as the overall gain is reduced due to an increase in 

signal strength, the level of the noise will fall below the 

level of the signal and no snow will be apparent. 
It is the first R.F. stage in the receiver which is 

responsible for most of the noise and the object is to 

produce as high an amplification as possible with as low 

a valve noise, from this particular stage. 

Generally speaking, the normal R.F. pentode provides 

a greater signal gain, but although the noise generated 

by the valve is greater than that generated by the 

grounded -grid circuit, the contrast control has to be set 

to a lower figure resulting in a moderate amount of 
noise. 

On the other hand, if a grounded -grid pre -amp. 

with lower noise and lower gain is used, the contrast 

control will have to be increased and up will come the 

noise. It is possible, therefore, that a poorly- designed 

grounded -grid pre -amp. will produce as much snow on 

the screen as a well- designed R.F. pentode pre -amp. 

The real secret of producing the best results is by 

accurate adjustment of the pre -amp., and when using 

Neutralised triodes these adjustments are somewhat 

tricky, requiring patience to obtain the very best results. 

When checking the performance of one pre -amp. 

against another with regard to the amount of snow 

produced, then the following method can be adopted. 

It will be assumed that it is desired to check the 

performance of a triode pre -amp. against that of an 

R.F. pentode. 
After the televisor and pre -amps. have thoroughly 

warmed up, reduce the contrast control to zero, turn 

up the brilliance control until the raster appears and then 

reduce it to the threshold position, i.e., to the point 
where the raster just disappears. It is assumed that both 

pre -amps. have been adjusted for maximum performance. 

The pentode pre -amp. should now be connected to 

the televisor and the aerial plugged in. The contrast 

control should be adjusted until a picture of the normal 

shades of black and white are produced. This is best 

done on Test Card C or the tuning -in signal so that a 

standard is available for judging the effect on the screen. 

It is possible at this stage slightly to adjust the brilliance 

control so as to obtain the best tone gradations, but it 

should not be touched again. 
In areas where fading is experienced it is possible for 

this feature to upset the comparison tests. A method 

bf keeping a check on this- is to insert a voltmeter across 

the cathode of the video valve, and to use Test Card C 
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for the tests. When the aerial is connected directly; to 
the televisor, the contrast control is adjusted until -a 

usable reading is obtained on the voltmeter. This is the 

reference reading at that particular setting of the contrast 
control ; the position of the control is noted so that it 
can be readjusted to that setting. 

Having obtained the best picture with the R.F. 

pentode the position of the contrast control is noted. 

A piece of paper marked off in degrees can be mounted 

temporarily at the back of the control and a temporary 
pointer fitted to the control so that its position can be 

accurately determined. 
The next step is to disconnect the aerial and note the 

TABLE 
oil Turns 

LI 
Primary 

(or coil tap) 
Secondar) 

L2 L3 

London . ... 2 7} 7 2¢ 

Holme Moss ... 2 61 6 21 
Kirk o' Shotts 1} 6 51 1 

Sutton Coldfield 1s 5} 5 1 

Wenvoe ... ... 1 5 41 1 

Coil forms Áin. diameter, tuned iron -dust cores. 
Turns spacing 2mm. (approx.). 22 S.W.G. wire. 
LI primary and L3 wound on top of LI secondary 
and L2 respectively using insulated aire. 

amount of snow on the screen. The contrast control 
should now be reduced until the snow just disappears 

and the amount of movement of the control required 
to attain this should be noted. . 

Now connect the triode pie -amp. to the televisor and 
connect the aerial to the pre -amp. The contrast control 
is now adjusted to produco a picture of the normal tones 

of black and white : the position of the control is noted 

and the aerial is disconnected and the amount of snow 

observed on the screen. The contrast control is once 

again reduced until the snow just disappears and the 

new position noted. 
The results may be judged by comparing the movements 

of the control in both cases, for example, supposing 
in the first case the control had to be turned back lin. 

o -7.5pF Output 

Aerial 
Input 

L2 

HT* 
250v 

2.21M 

LT 

6 turns / 
22 SWG. 

each TvT b__TR 
eaSOOp,F ch 

Fig. 4. -A push -pull stage. 
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and in the second case t-in., then the noise level of the 
first pre -amp. is twice as high as that of the second for 
the same amount of gain. 

If the tests are being made in art area where fading is 
experienced then the reference level of the signal, when 
the aerial is connected directly to the televisor, should be 
taken in each case to ensure that the same amplitude of 
signal is being received for each test. 

Should it so happen that the signal at the time of 
making the tests was so good that no snow was apparent 
on the screen when the aerial was removed, then the 
process can be worked in reverse and the contrast control. 
instead of being reduced to a point where the snow 
disappears, should be advanced to a point where the 
snow appears. If this is done in each case then a compari- 
son between the two amplifiers can be made. 

AMERICAN COMMENTARY 

Public Benefits of Television 
A REPORT BY THE HEAD OF R.C.A. LABORATORIES AT A RECENT ENGINEERING CENTENNIAL 

VAST electronic knowledge accumulated in building 
television already has begun to vitalise many 
other fields of science for public benefit. Dr. E. W. 

Engstrom, vice- president in charge of R.C.A. Laboratories 
Division, declared recently at the Communications 
Symposium of the Centennial of Engineering. 

" The techniques of television, although fairly well 
confined so far to television itself," Dr. Engstrom 
said, " have spilled over into radar design, into pictorial 
communications, into electron microscopy and have 
created new ideas in tubes and circuits. This process 
will surely gather further momentum." 

Dr. Engstrom declared that just as television can 
nourish electronics and science as a whole, so will it 
become more and more a force to be considered in the 
social, cultural and political spheres. 

Politics 
We can already see some of the future shapes that 

television broadcasting will take to enhance its services 
to the individual and the community," he continued. 
" At the moment. we are in the midst of pre- election 
fanfare which should not obscure the important fact 
that the American voter is getting a broad and close -at- 
hand picture and understanding of candidates, platforms 
and principles. He will more than ever before have a 
basis for his political convictions. He will know with 
more certainty just who will receive his approval and vote. 

" Political contenders can now be screened by the voter 
to a degree never before possible. Not just the election 
process, but the whole workings of our form of govern- 
ment are going before the camera ` eye ' of television for 
the scrutiny of the men and women of our country. 
Tele4ision should enable a revival of personalised 
democracy which, in simpler times, was attained through 
the town meeting or through public debate between 
candidates." 

Dr. Engstrom expressed the belief that wider usage 
of television soon will be seen also in religious and 
educational activities. 

The Church 
" The church, which historically has employed such 

tools as the printing press and the visual and musical 
arts, will find great value in combining these proved 
media with television in order to spread its spiritual 
teachings," he said. " The natural conservatism of 
religious groups, particularly when confronted with a 
medium which, in its early stages, seems to bear the Stamp 
of secular entertainment, is already being overcome. The 
church is finding a powerful and dignified instrumentality 
for sending religious services and discussion into the home. 

Education 
" And in education. we have only started. With the 

new channel allocations for educational television, this 
prospect should have a full chance to materialise. We 
may soon see evolve a pattern of adult education that 
surmounts evening classes and correspondence courses in 
convenience and effectiveness. Television courses can 
bring the blackboard, the laboratory, the art gallery, the 
library into the home with great efficiency, keeping 
much of the personalised treatment of the classroom." 

Dr. Engstrom pointed out that with television becoming 
a part of virtually every American home. concern over 
the calibre of programmes is a healthy indication That 
large numbers of people want improvement in what they 
see. 

" Whatever television broadcasting may lack in 
perfection to- day." he added, " is the responsibility of 
everyone involved, the broadcasters. the sponsors and 
the public. In the last analysis. the control of pro- 
gramming is in the hands of the American public. 
Theirs is the final say on the calibre and character of 
television broadcasting. 

" I think we can see signs that all groups are aware of 
their responsibilities. The networks, for example, are 
striving to raise the standards of all kinds of presentations, . 

by gradually increasing television's intellectual contribu- 
tion through the content and techniques of their offerings. 
This applies to news coverage; to comedy shows, to drama, 
to any type of television presentation one can think of. 

" We can expect, I think, a flow of new techniques 
in television broadcasting as the full versatility of the 
medium is understood and put to work. Signs of this 
are apparent, for example. in recent presentations of 
opera especially tailored for television or in dramatic 
programmes written and produced specifically for 
television. In television news roundups full advantage 
is taken of combined sight and sound to give a rounded, 
and prompt picture of world events. Television news 
coverage, with its capability for immediacy and ubiquity 
makes each man his own reporter and provides a new 
dimension in modern journalism." 

Looking ahead to international television, he said : 

" Modern transportation as applied to modern warfare 
has brought nations uncomfortably close together - 
it might be called a proximity that threatens destruction. 
With television, we have what I believe is a means to 
help counter this threat. It will enable a proximity 
that breeds understanding and friendliness between 
individuals. It will provide an interchange, heretofore 
unobtainable, of ideas and culture that may well hasten 
the day of a free and peaceful world." 
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CONSTRUCTOR AIDS 
HINTS AND TIPS AND MAKESHIFT COMPONENTS FOR THE CONSTRUCTOR 

By W. J. Delaney (G2FMY) 

THE amateur who is continually building experi- 
mental receivers finds from time to time that he 

needs some piece of equipment or tool which is 

not available, and as a result has to make some kind 

of makeshift or improvised item. As a result he accumu- 

lates a large store of ideas which stand him in good 

stead, and, what is more, very often save him a large 

sum of money over the years. Ideas of this kind are 

often passed on to friends, but seldom find their way 

into print, and as a result the amateur who is making a 

single receiver, or is just entering the constructor field, 

finds things a little more difficult, and is often at a loss 

as to what to do next when ,he meets a problem. Some 

idea of what is indicated may be gained by the following 

hint which is now quite commonplace amongst service 

engineers, and, in fact, is often adopted in areas close to 

a' transmitter by a dealer when installing a receiver on 

" appro." In such a case it is obviously unnecessary 

to erect a proper aerial, as the customer may decide he 

will not purchase a set after seeing two or three pro- 

grammes. Alternatively, when called in to service a 

receiver which has gone wrong the service engineer 

may suspect a broken feeder or damaged aerial, and if 
it is night time it is not a simple matter to inspect the 

aerial. In these cases a temporary or makeshift aerial is 

called for, and nothing is simpler than to use a leneth of 
ordinary twin flex. At one end the two strands are 

separated for approximately half the length of a dipole 

for the station to be received, and opened out and fixed 

to the wall vertically with drawing -pins near the receiver. 

Alternatively, the top may be held against a picture rail 

by a picture hanger, the picture itself being used to provide 

the necessary weight to maintain the wire in position. 

The untwisted portion of flex is then taken away from 

the hanging wire at right, angles to the aerial sockets on 

the receiver, connecting the two ends to the two sockets 

of a twin- feeder input, and one to chassis and one to the 

inner socket in the case of a coaxial plug. The two 

ends should be reversed to find the most suitable way 

round. On one occasion I required a temporary aerial 

and had no available flex, but a floor standard lamp was 

brought over to the set, the mains plug removed from the 

end and the two ends connected to the set, the vertical 

wire up the lamp standard providing a most satisfactory 

dipole in the particular locality, and very definitely 

confirmed a diagnosis of a broken aerial feeder. 

and a well -insulated handle, which should be held at 

the very end remote from the blade, whilst the other 
hand is kept in the trousers pocket ! With experience, 

the serviceman can judge to a very narrow margin 
the approximate value of the E.H.T., and with experience 

of different receivers may quickly ascertain whether or 
not that part of the circuitis faulty. 

E.H.T. Measurements 
Another hint which has been well known to servicemen 

for a long time is one used to check E.H.T. in a faulty 

receiver. Theoretically, an electrostatic meter must be 

used, and until the recent advent of the Kilovolter 
these were expensive instruments. The latter instrument 

operates almost in the same manner as that which many 

servicemen still use, namely, the drawing of an arc by 

placing a metal object on the picture -tube anode and with- 

drawing the object slowly. A word of warningmust be 

uttered here. The E.H.T. may be at small current rating, 

and may be generated in such a manner that it will 

cease if touched with the hand, etc., but it can give a very 

nasty jolt, and, therefore, this test should only be carried 

out with a screwdriver of the type having a long blade 

Coil Former 
In experimental equipment a coil may be required for 

a test and it may be found that there is no coil former 
handy. A dodge which has been found very handy here 

calls for the use of the wide brown paper gummed- strip. 
If none of this is handy a flap may be cut from a large 

envelope. A piece of newspaper is wrapped once round 
a fountain -pen or similar size rod, and round this is 

placed a length of the gummed strip, gum outwards. 
It is well moistened and the required number of turns 
wound on, not too tightly. Left to dry, which only takes 

a short while, the coil may be slipped off the pen, the 

inner piece of paper permitting this, and the coil will be 

found self- supporting and quite firm enough to enable 

it to be placed in a receiver for temporary. use. The 

wire should, of course, be of the cotton- or silk -covered 
type to enable the gum to hold the turns securely. There 
are lots of other uses for this strip which may be rolled 
into tubes to carry leads as well as to anchor Other 

components for temporary positioning, etc. 

Condensers 
There are very few other components which lend 

themselves to improvisation, except perhaps the very 

small capacitors used in modern 'television receivers. 

For instance, it is quite a common practice to feed the 
sound section of a straight receiver from one of the 

R.F. stages through a very small condenser, say 2 to 
5 pF. It is unlikely that such a condenser would break 

down, but it may be necessary to try taking the sound 

input from some other part of the receiver, and instead 

of removing the condenser and transferring it, a suitable 
makeshift may be provided by means of two very short 
lengths of wire covered with insulated sleeving. The 
wires are twisted together, the degree of twist and the 

tightness of it regulating the capacity. It will serve 

to show whether the proposed modification is worth 
while or not. The two wires must, of course, not be 

permitted to come into electrical contact with each other. 
Such an improvised condenser may be joined across a 

-coil to alter its tuning range, or used as a bypass if it is 

thought that some R.F. is present where it is not wanted. 

Whilst on the subject of tuning, it is also worth while 
remembering that if it is found that a particular circuit 
is open to doubt, and an experimental coil is being used 

with an iron core, its range may be shifted in the opposite 

direction by replacing the iron core by one of brass. It 
is not necessary to have one with the correct thread 

simply remove the iron core and place into the coil 
former any length of brass rod -a long bolt or screw, 

etc., will serve to show whether any improvement is 

effected and thus' indicate whether the coil needs modi- 
fication. Perhaps other experimenters have similar ideas 

Which they would like to pass on to readers. - 
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PICTURE TUBE REJUVENATION 
OBTAINING A NEW LEASE OF 

By Edwin 

PROBABLY the most mournful and distasteful task 
in the servicing of one's own televisor is the 
discarding of a picture tube for loss of brilliance 

after a hard life. The present price of tubes makes it 
necessary to retain these components just as long as 
possible and, nrovidine that there are no structural or 
electrical failures, it is generally a rather dim screen 
that receives its quietus from the thrust of a crowbar. 

In many cases this state of affairs can be alleviated 
and the life of the picture tube prolonged . by what 
is known as " rejuvenation "- treatment by means of 
which the cathode of the tube is persuaded to increase 
its emission, where loss of brilliance of the picture is 
due to a reduction in emission. It will be clear that 
such treatment can do nothing to improve tubes which 
have gone soft, tubes in which the screen has deteriorated, 
or tubes in which defects such as enlarged gun apertures 
due to poorly aligned ion traps have arisen. but even so, 
cathode rejuvenation will give a very distinct improve- 
ment in the picture, and extend the life of a tube for a 
considerable time, in between 50 per cent. and 85 per 
cent. of old tubes so treated. 

Rejuvenation is nothing new, for patents dealing with 
rejuvenation principles were being granted in 1926. 
Two basic methods are available, one a true rejuvenation 
process and the other a " brightening " process. Both 
are popular in the United States, where " Briteners 
(sic) in particular are enjoying a steady sale. 

Cathodes are commonly formed of nickel alloy 
cylinders coated with an electron emitting chemical 
-barium and strontium oxide coatings are best. The 
coating is made in the form of barium carbonate or 
strontium carbonate, the carbonate coating then being 
activated by the process of heating the coating to about 
1,500 deg. absolute whilst the cathode hos about 150 
volts applied through a protecting resistor. Under 
these conditions the carbonates are thermally reduced 
to oxides and the oside coating is bombarded by high 
energy ions ; as a result the coating and cathode become 
highly emissive and normal operation can proceed at 
cathode temperatures of the order of 1,000 deg. absolute. 
Different manufacturers' processes naturally contain 
various refinements and additions. 

Throughout its life the cathode deteriorates. It may 
he over -worked or incorrectly energised (by too high 
or too low a heater voltage) or the oxide coating may 
be contaminated by occluded gases in the tube -under 
normal working conditions the outer oxide coaling of 
the cathode evaporates and is replaced by oxide from 
deeper layers ; contamination can occur when evapora- 
tion is more rapid than replacement. Electrons are 
then emitted less freely, the beam current falls and the 
picture on the face of the tube becomes progressively 
dimmer. 

The Simplest Method 
The simplest method of obtaining at least a further 

measure of life from the tube is to increase the cathode 
temperature so that electrons can escape more readily ; 
this is obviously achieved by supplying the tube heater 
with more than its rated voltage, an increase of 25 per 
cent. or so being usual. It might seem that this would 
lead merely to rapid burning -out of the heater but in 

LIFE FROM DEFECTIVE C.R. TUBES 

N. Bradley 

practice this rarely happens, heaters being conservatively 
rated since they are employed in the first instance to 
raise the cathode temperature for the original activation 
of the carbonate coating. " Briteners " as sold in 
the United States usually consist of a small transformer 
supported in leads or in a plug -in base. The connecting 
socket of the televisor is removed from the base of the 
picture tube (which need not be disturbed or taken from 
the receiver) and the transformer assembly is plugged 
into this socket instead. A socket connected to the 
transformer assembly is slipped on to the tube pins, 
and in a surprising number of cases a dim, practically 
worthless tube is able to give months of extra service. 
The beauty of any rejuvenation system is that whatever 
the result may be, nothing is lost (if the rejuvenator is 
built up from the spares box). If the tube responds to 
treatment it may give a further three, six or even nine 
months service -if it fails to respond or if the heater 
does burn out (very rarely) a new tube will be required 
in any case. 

A brightener may be either an auto -wound trans- 
former, accepting heater power from the receiver from 
the original tube heater circuit and transforming this up 
to the higher voltage, or a two- windine transformer 
may be employed, the primary being fed from the mains 
and the secondary supplying the new heater voltage. 
In this case it is sometimes possible to overcome the 
effects of a cathode- heater insulation breakdown since 
the use of a two -winding transformer means that the 
heater and cathode can be strapped. 

303 

Rejuvenation 
One deciding factor on the system to be used is whether 

the televisor is an A.C. only or an A.C. /D.C. model -in 
the latter case an auto -transformer may not be used 
and a two- winding transformer can be employed only 
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control 

IRemember,,, 
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heater, 2ira 
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/ - /27. Extra heater 2'252 
v 3= 25% ois 

(a) 

Fig. 1. -A two -winding brightener at (a), and an auto - transformer brightener at (b). 
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when the receiver is supplied from A.C. mains. If 
the set is fed with D.C. it is impracticable to build a 

brightener, and a rejuvenation process proper must 

be tried. When the picture tube forms part of the 

heater chain in an A.C. /D.C. receiver an equivalent 
resistance must be wired in as a substitute for the tube 

heater, and some form of switching for two -winding 
transformers must be devised. In the majority of cases 

it will be possible to wire the transformer primary 
to the mains switch in the receiver ; if this is not possible, 

or not desirable, a warning neon or a similar device 

should be connected across the transformer primary as a 

reminder that this must be switched off as well as the 

main receiver switch. The ideal solution is, unfortu- 
nately, rather difficult for the home constructor to 
arrange. This consists of a heater operating a thermal 
switch, the heater being of the correct resistance to 
substitute in the A.C. /D.C. heater chain for the picture 
tube heater. The heater thus comes up to temperature 
when the televisor is switched on, and then operates 
the thermal switch which connects the primary of the 

new heater transformer to the mains. 

Circuits 
The circuits of transformer type brighteners are shown 

in Fig. 1, and it will be seen that in each case three heater 

taps are made available. This is in order that brighten- 
ing may be progressive -when the tube first loses bril- 
liance to a marked degree the brightener is put into 
circuit and the heater supplied from the first tap, which 

Cross -sectional area 

Window or winding 
area 

Fig. 2.- Transformer core 

showing the cross -sectional 

area and window. 

applies approximately 12 per cent. extra voltage over the 

heater rating. The second tap can be used when the 

tube again dims, and applies 20 per cent. approximately 

higher voltage. The third tap supplies the full 25 per 

cent. extra voltage to the heater -still higher percentages 

might be tried but by that time it is probable that 

the cathode would fail to respond to further brightening. 

'Two- winding transformers may be constructed most 

easily and cheaply from the small -sized heater trans- 

formers at present in wide supply, rated to give an 

output of 6.3 volts at 1.5 amps. For the majority of 

tubes the basic heater rating is 6.3 volts at 0.3 or 0.6 

amp., so that the existing secondary winding on a small 

heater transformer can be stripped off and a winding 

of thinner wire put on. (Choose for this purpose a 

heater transformer with the secondary winding on top 

of the primary, and ensure that there is perfect insulation 

between the windings when the secondary is re- made.) 

Count the turns taken off the secondary and to find the 

number of turns per volt divide by 6.3 or, if this fails, 

to give a round number or at least a simple fraction, 

divide by 6.5. (The majority of small transformers have 

an extra turn or two to allow for a voltage drop on 

load.) If any doubt exists a test winding can be put on, 

loaded by about 10 ohms, and the voltage across the 

winding measured by an A.C. voltmeter. 

Using thinner wire than that removed, carefully wind 
on the new winding to give the three suggested' heater 
voltages (basic rating plus 12 per cent., 20 per cent. and 
25 per cent.). For 6.3 volt tubes the final voltages should 
be 7.0, 7.5 and 8.0 volts. Suitable wire is chosen by 
reference to wire tables -for 0.3 amp. tubes 24 s.w.g. 

wire, and for 0.6 amp. tubes 22 .s.w.g. wire will serve 

at current density ratings of 1,000 amps. per square 

inch. If the winding space appears too small for these 

gauges it may . be presumed that the transformer, was 

designed to operate at current density ratings of 2,000 

amps. per square inch when gauges of 28 s.w.g. and 

24 s.w.g. may be used for 0.3 and 0.6 amp. heaters 

respectively. 
Enamelled wire should be employed and tappings must 

he made with care. Good rubber- covered flex of thin 
diameter should be chosen for the tapping leads and 

the söldered joints where the taps contact the windings 
must be Made neat and smooth, with no more enamel 

removed than is necessary. The joints must be perfectly 
insulated. 

Winding Data 
If it is desired to employ the auto- transformer type 

of brightener this may be wound up on any small core 

such as the stampings from an output transformer, since 

only between 2 and 5 watts approximately have to be 

handled. A former may be constructed from card or 

fibre, if one is not to hand with the transformer core, 

and the windings may be calculated from the simplified 

formula 
N= A 

where N is the number of turns per volt and A is the 

cross -section area of the centre leg of the transformer 
core (i.e. the leg round which the windings are to be 

placed). Thus if a core with a cross -section area of 
1 sq. in. is used it will require 5.6 turns per volt (A is 

measured in square inches), and cores of lesser dimension 
will require more turns per volt. 

For 6.3 volt tubes the previously mentioned voltages 

of 7, 7.5 and 8 volts will be required, so that the whole 
winding will give 8 volts, the'lower voltages being taken 

from taps. Remember that there must also be a 6.3 

volts tap into which the original heater supply of the 

tube is fed. 
For the best possible efficiency and regulation the 

winding space of the transformer core should be full of 
wire -this will also mean that the thickest possible wire 

is used. The wire gauge should therefore be chosen 

from wire tables with reference to the size of the 

" window " (Fig. 2) and the number of turns of wire 

Duodeca/ base plugged Duodecal socket 
into receiver tube socket plugged on to C.R. 

tube 
+ 

Screen this 
read onry if 

essentia 

Fig. 3. -Tp p'cal arrangement 

Auto-transformer 

of brightener unit. 
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per square inch. Allowance must be made for the 
dimensions of the former. 

Before the writer is the core of a miniature output 
transformer, and it may be of help to the constructor 
to run through the calculations which show how this 
might be used for a brightener auto -transformer for 6.3 
volts tubes: The cross -sectional area of the core is 

3 7 42 

8 X 16 256sq. 
in. 

Therefore the turns per volt may be taken as 
5.6 

N-42 
256 

which simplifies to 
N_5.642256_35 

turns per volt. 

The area of the window is 
3 

x 
8 

in., and allowing for a 

thin walled former this must be reduced to 
5 9 45 
16 16 2565q. 

in. 

Thus the full winding. which is 35 x 8 turns, or 280 turns 
must be contained within this area and the wire chosen 
must be of a size such that in 1 sq. in. 

1 

280x. 45 turns are contained. 
256 

This simplifies to 

280 r. 45 turns per sq. in. 

=1,593, say 1,600 turns per sq. in. 
Reference to wire tables shows that 24 s.w.g. enamelled 

wire can be wound with 1,794 turns per inch. This gives 
some small margin for bad winding, the affixing of 
tapping leads, etc., and with very careful winding this 
wire gauge could be employed -using 25 or 26 s.w.g. 
enamelled wire would enable the 280 turns to be wound 
on with little difficulty. No allowance has been made 
for copper and iron losses, however, so that this trans- 
former could handle only small currents -it should serve 
for an 0.3 amp. tube. Larger cores would be preferable - 
with an increase in window space and a reduction in the 
number of turns per volt it would be possible to employ 
rubber- covered flex for the winding. 

An ordinary output transformer has all the E and all 
the I laminations grouped together to give the effect of 
a gapped core. For use as an auto -transformer core the 
E's and l's should be interleaved, preferably one by one 
and at least in several groups. 

If a small auto- transformer is made it may be suspended 
in the wiring or assembled as a very small unit -two 
winding or other, larger transformers should be 
supported inside the receiver cabinet. It is important 
to keep the video signal lead as short as possible, and 
to achieve this it is worth while to unsolder the heater 
leads frostt the picture tube socket, leaving the rest of 
the leadsttntouched, should it not he possible to support 
the transformer in the leads. If a supported unit is 
employed it should be fitted and wired as shown in 
Fig. 3, using an old tube base as a plug which fits into 
the present receiver tube socket. The socket fitted to 
the brightener unit then plugs on to the tube. As 
already explained, commence the brightening process by 
employing the lowest of the three output voltages. 

When the picture tube is finally replaced remove the 
brightener unit and store it until such time as it is again 
required. Do not touch the tube socket, base, or other 

circuits, until the televisor is switched off and the mains 
plug removed from the wall socket. 

In connection with the use of new tubes it is note- 
worthy that there is as much as a 50 per cent. drop in 
brilliance in the first 100 hours of operation. To counter 
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Fig. 4 (a).-- Rejuvenator for A.C. supplies. (b) for D.C. supplies. Here, for 0.3A tubes RI =CZ6 Brimistor, and R2, 3 are 260 !e 50 W each. For 0.6 A tubes R1 -CZ4 Brimistor and R2, 3 are 130D90 W each. 
this some American brighteners have a low voltage tap, giving a reduction of 10 per cent. or so to the normal heater voltage. this tap being used for some time until brilliance requires boosting. It is only correct to state that such practice is contrary to manufacturer's recom- mendations. Increasing the tube heater voltage at the end of the tube's life is one thing ; running a new tube outside its ratings cannot be approved and such a device can only be advised for use in an area where mains voltages are high and cannot be reduced sufficiently 
to being the normal heater voltage to the correct level. 

In rejuvenation proper, as distinct from brightening, 
the generally accepted method would appear to be the application of one and one -half times the normal heater voltage to the heater for one minute or so, with low voltages applied to the tube electrodes, the tube then being aged for two or three hours at normal heater voltage with no electrode voltages applied. Probably 
more satisfactory from the constructor's point of view is a method whereby the heater voltage is increased by 33 per cent. and the tube " cooked " fora time with approxi- 
mately 100 volts applied between the cathode and the control grid. The cathode temperature is thus raised both by the increased heater voltage and current and also 
by a relatively heavy current between it and the grid, 
the net result being the boiling off of the old oxide surface 
and the exposure of a new surface (or the bringing of fresh oxides up to the surface). Visual control by meter is obtained. 

The circuit for this type of rejuvenation is shown in Fig. 4, for both A.C. and D.C. supplies. In Fig. 4a, for A.C. operation, a heater transformer is rewound to 
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give 33 per cent. extra heater voltage -in the case 

of 6.3 volt tubes the transformer must give 8.5 volts at 

0.4 or 0.8 amp, for 0.3 and 0.6 amp. heaters, respectively. 
The ordinary heater transformer already mentioned can 

easily be rewound for this purpose, a slightly thinner 
secondary wire being wound on so that the extra turns 

can be accommodated. Count the number of turns 
removed from the 6.3 volts secondary and multiply by 

1.35 to obtain the number of turns required in the new 

winding. 
Half -wave rectification direct from the mains side of 

the heater transformer is employed so that the circuit 
must be handled with care. It must not be directly 
earthed, or wired so that it can be touched accidently. 
The itse of a rectifier with no reservoir capacitor drops 
the D.C. output to roughly half the A.C. input, and no 

elaborate smoothing is required. Cl is necessary to 

prevent meter flicker and the value of 0.5 ,sF. may need 

some variation with different meters -it will be suffi- 

cient with moving iron instruments which are quite 
satisfactory for this application, but it may have to be 

increased where moving -coil instruments are employed. 
In Fig. 4b is the circuit adapted for D.C. mains opera- 

tion, the tube heater being fed via a dropping resistor with 
Brimistor protection. (This must be regarded as essential ; 

if the appropriate Brimistor is not fitted the heater may be 

burnt out.) The positive feed to the tube control grid is 

tapped up the dropper chain, and only a small meter 
by -pass will he required unless there is considerable 
hum on the D.C. 

Chief Disadvantage 
The chief disadvantage in the D.C. circuit is the 

necessarily high wattage ratings of the dropping resistors, 

which must supply 0.4 amp. to an 0.3 amp. tube and 

0.8 amp. to an 0.6 amp. tube. These resistors, together 

with the Brimistor (which must be mounted by its leads, 

these being left at their full length and not trimmed) 
should be well ventilated, and not boxed in. 

For greatest convenience either type of rejuvenator 

may have its output leads taken to a suitable picture tube 
socket so that tubes may be treated without being removed 
from the receiver cabinet. Switch off the televisor and 
remove the mains plug from the wall socket, then remove 
the wired socket from the base of the tube and plug on 
the rejuvenator socket instead. 'Connect the rejuvenator 
to the appropriate mains supply and switch on, watching 
the meter as the tube comes up to operating temperature. 
If the instrument pointer rises up the scale to a fair 
reading -10 mAs. or more -within a minute or so of 
switching on then the tube condition is one which 

rejuvenation cannot help -the screen has deteriorated, 
or the tube is, perhaps, gassy. If the meter reading is 

low, or if the pointer stays at zero, leave the rejuvenator 
switched on and keep a watch on the meter. A gradual 
rise in the current indicated shows that the cathode is 

responding to treatment, and rejuvenation should con- 
tinue until the indicated current has risen to a final 
level and held at that reading for a short space -of time. 
With some tubes the treatment may be completed within a 

space of minutes, with other tubes it may be worthwhile 
to continue the rejuvenation for an hour or so. The tube 
could then be run for an hour with normal heater voltage 
applied and with no voltages on the cathode, grid and 

anode. but usually the tube is put straight back into 
service. This type of rejuvenation is not always successful, 

or, if successful, the extra tube life gained may not be 

great before a further treatment is required, but every 

extra hour's run is pure gain and so worth having. 

Throughout the examples, chief mention has been 

made of 6.3 volt 0.3 and 0.6 amp. cathode ray tubes with 
duodecal bases. Naturally this does not mean that other 
types of tube, such as the 2, 4, 7.3, 10.5, 11.5 and 13.3 

volt heater types cannot be treated. It only remains with 
all these various heater ratings to increase the voltages 
by the percentages stated (an approximation to the 

nearest half volt is sufficient) for brightening or rejuvena- 
tion-in the case of a D.C. mains rejuvenator increase 

the rated current by 33 per cent. rather than the voltage 
when calculating the dropper resistances. 

Pictures by Wireless 
W 

NWHEN Her Majesty the Queen visited mid -Wales 
recently, to open the new Birmingham Corporation 

dam at Claerwen, Press photographs were sent from 
Llanrhayader over the normal telephone lines. When 

the Royal party arrived at the dam, however, they were 

in the heart of the mountains and some 14 miles away 

from the nearest G.P.O. line. To lay a special line over 

the rugged terrain for only one day would have been 
most uneconomical, so engineers of Marconi's Wireless 

Telegraph Co., Ltd., installed and worked a very high 

frequency wireless link over which pictures were sent to 

Llandrindod Wells and hooked up to the normal tele- 

phone line for transmission to the "Birmingham Mail" 
and then simultaneously by wire to the " Liverpool 
Daily Post." 

At an early stage in the arrangements to cover this 

big event, it was realised that once Her Majesty left 

Llandrindod Wells and started the ascent to the dam it 
would not be possible to continue sending pictures back 
to Birmingham and Liverpool. It looked impossible at 

first.to keep up a constant picture service until, through 
their Birmingham agents, Marconi's were asked to link 
the dam and the nearest telephone line by wireless. 

A Marconi survey and demonstration team -such 
teams travel all over the world testing areas and advising 

on installations -went to Llandrindod and considered 

the problem. Fully conversant with the difficulties 
of setting up communication networks in difficult 
terrain, they then had to prepare to send pictures by 

means of a wireless link using their normal V.H.F. 
equipment. 

The country separating Claerwen and Llandrindod 
Wells is mountainous, rugged, rising to 1,500ft. at the 

summit of Craig Fawr, overlooking the dam. It seemed, 

at first, that the team would be able to make a direct 
link between the dam and Llandrindod, but tests showed 
interference from the mass of Craig .Fawr. The alterna- 
tive scheme was then tried out, using the top of Craig 
F.nwr as the site for a repeater station. Tests were made 

with walkie- talkies and others in and around Llandrindod. 
It was found that the ideal site for reception was on the 

golf course 500ft. above the town, directly in line -of- 
sight with Craig Fawr. 

The team called on the assistance of a local farmer, 
Mr. T. C. Edwards, of Cerrigcwplan, Claerwen Valley, 
who carried up the collapsible masts and equipment in 

his tractor. 
At the receiving end of the link on the Llandrindod 

golf course the picture was received and sent over a small 
land line to the near -by Cairn Tea Rooms who had kindly 
offered to let 'the " Birmingham Mail " use their normal 
telephone line to the town about 2 to '21 miles away 
where it was connected to the G.P.O. telephone line and 

thence to Birmingham. 
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The Film in Television 
By Philip H. Dorté, O.B.E., A.M.I.E.E. 

A paper read by the Head of BBC Television Films to the Kinematograph 
Group of the Royal Photographic Society of Great Britain 

IT was almost exactly four years ago that I last had the 
honour of reading a paper to this distinguished 
Society. The occasion was the Western Conference 

at Bristol in February, 1948, the title of the paper was 
" Television Production " (V. Phot. J., 88A, 184) and my 
own title at that time was " Head of Television Outside 
Broadcasts and Films." The billing for tonight's lecture 
correctly describes me merely as " Head of Television 
Films " and this provides, I suggest, fair comment on the 
growth of Television in the last four years. For, as 
little as eighteen months after that Bristol meeting, it 
became clear that both Television Outside Broadcasts 
and Television Films were expanding at such a rate 
that it would be difficult for one man to continue satis- 
factorily to control both, and I was faced with making 
the decision as to which I would hand over to some- 
body else's care. 

It was not an easy decision to make. From the time 
of the very first Outside Broadcast (that of the Coro- 
nation of King George VI. in May, 1937), Outside 
Broadcasts were obviously destined to be the life blood 
of any and every serious television broadcasting system -to be the means whereby the world outside the arti- 
ficialities of the television studios could be brought into 
the home in picture and in sound, so that events public 
and private, great and small, could be seen as they were 
happening by as many people as could crowd round the 
few thousand television receivers of 1937, the I 
million receivers of Britain today and the many million 
receivers of tomorrow. 

The BBC's Television Outside Broadcasts Depart- 
ment has covered almost every accepted sport (in- 
cluding the Olympic Games) and every type of event 
in the ceremonial calendar. In 1950 it relayed a pro- 
gramme across the Straits of Dover from Calais, and it 
plans to stage a series of Outside Broadcasts from 
Paris during the French National week in July, 1952. 
There is more than a strong rumour that American 
television intends next year to equip half -a -dozen 
multi -engined air liners with television relay equipment 
and, by orbiting them each some 500 miles from the 
other high above the Atlantic, to televise direct to the 
United States the Coronation of Queen Elizabeth II in 
London. But the fact remains that the majority of 
broadcasts such as these must, for a very long time to 
come, be classified as exceptional, even if not as stunts, 
and it follows therefore that for many years at least, 
television reporting of international events (and, to a 
considerable extent, the interchanging of television 
programmes between nations that are not adjacent) will, 

Jante de mieux, have in the main to be by film. 
The belief that it will not necessarily remain the sort 

of film which is largely used today and that there is thus 
a great deal of development work to be done in this 
field of " Film for Television." doubtless influenced my 
final decision to hand over Outside Broadcasts and to 
retain the charge of Films. It is also probably the justi- 
fication for your having so kindly asked me to read this 
paper here tonight. But before talking about the future, 
I would like to review how film is being used in tele- 
vision today and, to illustrate what I have to say, I shall 
project quite a few more pieces of film, some of which 

you may well have seen already on the air. I apologise if this should prove to he the case, but you will, I think, 
be sympathetic if I suggest that to shoot special film, 
even for an occasion like this, could be construed as an 
unwarranted additional burden on a Film Unit whose 
monthly output of 35mm film already exceeds 50,000ft. 

I refer, of course, to the BBC Television Film Unit 
and this figure of 50,000ft. of film per month provides. 
I submit, an admirable starting point for the main 
body of this lecture, in which I propose to consider 
three separate questions even though they (and thus the 
answers) are closely interwoven. They are :- 

Of what is this footage composed ? 
Is it likely to increase in the foreseeable future ? 
Is there a big call for additional film from outside 

sources ? 

I shall also discuss, very briefly, the film require 
ments of other television broadcasting systems, and I 
shall presume to give my views on the probable future 
trend in respect of the technique of tomorrow in making 
films for television. 

Monthly Footage 
First of all then : of what is this monthly footage 

composed ? Let me make the point immediately that 
the belief (in the BBC Television Service at least) is that 
in the medium of television broadcasting, preference 
should always be given to " live " transmissions and 
that recourse should be made to film only when it is 
impractical to effect a live broadcast of the subject in 
question. News comes clearly under this heading. in 
that news events occur, in the main, beyond the range 
of outside broadcast cameras -and, anyway, at times 
during the working day when television could com- 
mand but a very small audience, even if the trans- 
mitters happened to be on the air. A Television 
newsreel must, therefore, clearly be basically on film 
and, with our present output of three 15- minute 
editions each week and a' Sunday night review, this 
programme alone accounts for the better part of 25,000f1. 
of edited, recorded film each month. Here is the first 
few minutes of a typical edition, and what should be 
noted is the deliberately slow tempo compared with 
that of the cinema newsreels, and, indeed, of American 
television newsreels. [The first part of television newareel 
of The Flying Enterprise was then shown.] 

At this stage of the television art, a live outside 
broadcast from the Atlantic would, of course, have 
been impossible anyway. But, you might well ask, what 
of a news event that occurs within the range of outside 
broadcast cameras, which is actually made the subject 
of an outside broadcast but which it is felt should be 
shown again at a peak evening viewing time ? Is it neces- 
sary to send film cameras as well as an outside broad- 
cast unit to the site ? The answer is that this would 
normally be wasteful as the outside broadcast can now 
be recorded with some faithfulness on film at base, and 
the resultant recording can later be transmitted in its 
entirety or in a shortened, edited form. This type of 
recording we in the BBC refer to as a " telefilm " -the 
Americans as a " kinescope." Here then is a short length 
of a telefilm of an outside broadcast -that of the Royal 
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Proclamation on 8 February, 1952 -but I would ask 
you to remember that, in viewing it on a screen the size 
of the one in this .theatre, you arc, in fact, looking at 
one of several forms of cinema television, and that the 
resultant loss in quality is considerably greater than it 
would be if you were viewing it on the small television 
screen for which it is intended. [The film g.as then pro- 
jected.] 

Telefilm is not, of course, confined to the recording of 
news -or even of outside broadcasts, and I will be dealing 
fairly fully with this subject of telefilm later on. At 
this stage J would merely mention that the monthly 
telefilm footage is not included in the 50,00011. of film 
to which I have already referred, and that it may, some 
months, reach nearly half that amount again, in its 
own right. But there are several types of film made by 
the Television Film Unit that are included in that total. 

Almost above everything in importance is what we 
know as " the Film Sequence." In its simplest form, 
it is the establishing shot of, say, a riverside cottage 
transmitted as the lead -in to a play based on the happen- 
ings inside a riverside cottage -the cottage interior being 
built, of course, in a television studio and the drama 
(or comedy or farce -whichever it may be) being played 
wholly within its confines before " live " television 
cameras. In a more elaborate form it may be used for 
all the exterior scenes called for in a documentary 
programme, the majority of the interior scenes being 
enacted live in the studio. Here is an example -the 
filmed opening scenes of a recent television documentary 
programme in the series The Rising Twenties. The 
character whom you will see walking along the street 
appears again, óf course, " live " in the studio sequences 
which föllow, [The opening sequence was then shown.] 

One could argue that film sequences like that one are 
not essential to the television production, and one 
còúld argue equally that the whole programme would 
have been more polished had it all been on film. But 
there is no argument that certain productions just could 
not be televised at all unless parts of them were filmed. 
This is because, given no filming facilities, a television 
production would be confined, essentially, to the type of 
script from which exteriors have been eliminated, a 

script which calls for an interval as the only device which 
can make it possible for the cast to change their clothes 
or alter their make -up. Here then is another film 
segtiénce : one from the television production Men 
of Darkness and one which just had to be filmed because, 
apart from the need to fire live ammunition, a trick 
effect which could ndt be accomplished by television 
cameras was essential -that of two men being shot 
dead. their ghosts appearing out of their bodies and the 
ghosts then solidifying. [This sequence was then screened.] 

There is just one last type of film sequence to which 
I would like to call your attention. It is the sort of 
production which could, without question, all be filmed 
but which we do, in fact, stage " part film " and " part 
live " because we believe that the fact that the central 
personality is actually in the studio, talking directly 
to the viewer at the very moment that the viewer is 

seeing and hearing him, gives an additional and even 
vital attraction to a programme which would otherwise 
be " just another film." In such cases, it does not 
matter whether film constitutes 10, 25, 50, 75 or even 
90 per cent. of the whole, but it does usually constitute 
about a third to a half. Here is a typical example -a 
film sequence from the. first of a new series of 
programmes, About Britain,, which, like its running mate, 
London Town, has as its central figure Richard Dimbleby. 
[Film projected.] 

When, to these film sequences, one adds the sundry 
complete films of varying lengths made each month by 
the Television Film Units' " Film Sequence Section " 
(the Interlude Film which we saw at the beginning of 
this lecture is not necessarily " untypical " because it is 
just one continuous ten- minute " take ") and one adds, 
too, the output of the Section which makes film sequences 
and a special weekly newsreel for Children's Television, 
one finds that at least a further 25,000ft. of film has 
been produced, that (forgetting telefilm) a grand total 
of over 50,000ft. has been achieved, and that my first 
question has been answered. 

My second question -" Is the monthly output of the 
BBC Television Film Unit likely to increase in the 
foreseeable future ? " -can be answered quite briefly 
and with some certainty, even if one assumes that we 
will continue to make films for home -television con- 
sumption only, that the overall transmission hours of 
the BBC Television Service will remain substantially as 

at present for some time, and that we shall not be setting 
out to follow the precedent of American television, 
which is on the air non -stop from seven o'clock in the 
morning until midnight or even later.... 

Because of contractual difficulties which have not 
yet been overcome, we are not at present permitted to 
make, with a view to re- transmission here at home, a 

telefilm of a television broadcast in which professional 
artists are taking part -artists, that is, who are members 
of Actors' Equity, the Variety Artistes' Federation, or 
the Musicians' Union. We are hopeful that, in due 
course, a solution will be found and, indeed, Actors' 
Equity has lately agreed that we may telefilm a series 
of short drama productions with a view to their being 
televised in the United States -and, in the process, 
earning dollars. But the fact does remain that, at the 
present time, we can telefilm (in the main) only outside 
broadcasts, and such studio broadcasts as this : it is a 
discussion programme called In the News and we are 
going to see politicians, both of the right and of the left, 
discussing the desirability or otherwise of abolishing the 
House of Lords. [Excerpt shown.] 

But we are permitted by the artists' unions even now 
to use our telefilming facilities as a " pre -recording " 
system when an artist will not be free to appear " live " 
on the requisite date, and when (for any one of several 
considerations) we wish to get his performance " in the 
can " by this, rather than by normal, filming methods. 
We did this not very long ago with Peter Ustinov in 
our series Speaking Personally, and I think that you will 
agree that, although no one could mistake it for a film 
made by ordinary methods, not much has been lost 
because the typical television single- camera technique 
has been employed in the production. The particular 
piece which I am now going to show you is where 
Ustinov is talking about his love of frontiers. [Film 
projected.] 

Summarising, t think that there is little doubt that, 
however we use it and whatever we use it for, our tele- 
filming equipment will be in greater and greater demand 
as the months and years go by. 

Quantity 
The third question that I set myself to answer was in 

respect of the amount of film required by the Television 
Service, over and above that made by Television's own 
Film Unit. In some ways this is the most difficult 
quest on to answer, because in order to be really truthful, 
I must reply that the extent to which we use films made 
by other organisations is governed largely by the avail- 
ability of such films, and by their suitability for inclusion 

a° 
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in our programme schedules. We must, of course, 
always have readily available for immediate transmission 
a small number of films of all lengths. This is to provide 
screen -time during those emergencies which occur only 
tot, often in television : when rain stops play at a sporting 
event that is being or is about to be televised, when the 
leading artist goes down with influenza immediately 
before a drama production is due on the air, and so on. 
These situations can be met and dealt with satisfactorily 
with comparative ease ; and so, although not so satis- 
factorily, can the state of affairs in which the need for 
more studio rehearsal for live productions calls for the 
transmission of' film as the only means (apart from 
outside broadcasts) of relieving pressure on the studios. 
Now that we have more television studios in operation, 
the need for film to be used for this purpose is less today 
than it was a few years back, but we should still like to 
be able to televise a film occasionally just because it is 
a real /v good fbn and is thus as worthy of televising 
as is a first -class example of any of the other arts. The 
reluctance of the Film Industry to make such films 
available to us is well understandable, but it is to be 
hoped that we shall, in due course, be permitted to 
televise after their general release some of the films 
which have deservedly earned the title of " classic." 

Meanwhile, we are beginning to be offered what some 
people might refer to as films, and others as " canned 
television." I refer to films made especially for that 
avaricious monster, American Television, which can 
consume -and pay handsomely for -hundreds and 
hundreds of films each year, if they are made to the 
correct prescription and (after the filmed advertisements 
have been stuck on each end and even sandwiched in the 
middle) are of exactly the right length to fit into the very 
strict 15 -, 30 -, 45 -, and 60- minute periods into which 
American sound and television broadcasting is divided. 
All that I can prudently say about these films is that we 
have tried them once -some of you may remember the 
Holiday in Paris series, starring Dolores Gray which we 
televised some two years ago. We have looked at many 
others -and we are still looking -and 1 am hopeful that, 
in the course of time, the production of film for world 
television will he such as to enable us to have our pick of 
really good material. I say " world television " as 
opposed to British television or American television, 
because both television broadcasting networks and 
individual television broadcasting stations are now 
beginning to spring up all over the world -very often in 
places where live talent is non -existent in quantity and 
where, therefore, screen -time can only be filled by means 
of telefilms of programmes staged by more fortunate 
television stations located in a cultural centre with a 
thriving theatre, such as London or New York -or by 
means of films. And with a world -wide television 
market with, so to speak, its tongue hanging out for film, 
it will be profitable to make film especially for it. This 
is, of course, already realised in the United States, and I 
am told that when Hollywood closes its books on 
December 31st next, it will be found that in 1952 it has 
made more than five times as much film for television as 
it has for the cinema. 

Technique 
And that brings me to my last main point tonight - 

the technique of tomorrow in making film for television. 
In the film industry, a film is made with a target of 

repeated projection in thousands of cinemas, and if it 
falls down in any way (including technically) the critics 
will hammer it and it may well show a financial loss 
instead of producing a sizeable fortune. Hence this 

striving for perfection : the months spent on preparation, 
the months on the floor, the months in the cutting rooms, 
the vast salaries to ensure the best technicians, the 
astronomical payments to the currently -popular stars. 
Hence the slogan, " Film is cheap." Hence the take after 
take and the retake after retake. Hence, too, the fabulous 
overall cost. 

In the television world the situation is different. No 
television film will normally be transmitted more than 
twice by any individual network or station -and often 
only once. And, however well it is transmitted, reception 
will more often than not be comparatively poor -poor 
because the receiver is really too far away from the 
transmitter, poor because the receiver is old or badly 
adjusted, poor because local interference causes the vision 
to appear to be fighting a snowstorm, and the sound to 
be in competition with a platoon of machine -guns ! I 
do not mean that because of these snags it is permissible 
deliberately to relax story, acting. or technical standards 
in making films for television, but 1 do mean that on 
account of the first one (the limited number of screenings 
which any given television film will receive) even the 
television of tomorrow will not be able to provide the 
financial returns of the cinema box -office of today. The 
producer must, therefore. cut his cloth according to his 
means if he is going to make even a modest profit. 

This producer can remember that, on account of the 
small size of the television screen, he can wear next to 
his heart the motto " establish in long -shot, then go 
into close -up AND STAY THF.RE " -and that he can 
economise in set design accordingly. He can take on the 
floor a really complete shooting script and a cast that, . 

by virtue of pre -rehearsal, is already word and action 
perfect ; and he can break each sequence down into a 
few long scenes instead of a number of short ones. He 
can remember that the reverse angle is virtually non- 
existent in live television, that he can therefore eliminate 
it in a film for television -and that he can thus dispense 
with the fourth walls of his sets. He can limit his crew 
to one take of each scene and he can -although I do not 
necessarily recommend it -shoot on 16mm film instead 
of 35mm. He can go even further : by using electronic 
cameras (in other words, by making what we would call à 
closed -circuit telefilm) he can attain a shooting ratio of 
1 to 1 and, by effecting all his editing at the time, he can 
reduce hit post- production editing to the cutting -off of 
the recording- camera run -ups and run -downs at the 
beginning and end of each reel. 

There is one more important point which I must 
make in connection with this subject : when making a 
closed circuit telefilm on equipment which is intended 
for television broadcasting, one is necessarily confined 
to the technical standards for which the broadcasting 
station is designed, which in the case of the BBC is 405 
lines, 25 pictures per second interlaced to give 50 frames 
per second, and in the United State's 525 lines, 30 pictures 
per second interlaced to give 60 frames per second. The 
reason for these comparatively few lines is that, talking 
rather loosely, the greater the number of lines, the greater 
is the bandwidth required to transmit them. This, in its 
turn, results in technical complications which do not 
come within the scope of this lecture, but I would ask 
you to believe me when I say that if electronic camera - 
channels are not to be used for actual television broad- 
casting, bandwidth becomes of no importance, and a 
system can be devised to operate on standards which 
make possible a much higher quality recording, and an 
obvious target would be 1,000 lines with sequential as 
opposed to interlaced scanning. 

(To be continued.) 



312 PRACTICAL TELEVISION December, 1952 

THIS generator was constructed for the purpose of 
providing a stand -by E.H.T. supply and also to 
provide a semi- portable piece of test apparatus. 

The circuit i shown in Fig. 1. It will be seen that a 
tuned -plate, tuned -grid oscillator is used, provided by LI 
and L2. The output circuit L3 is inductively coupled 
to L2, and the frequency of the oscillator L2, LI, is 
adjusted by the trimmer in L2 until it resonates with the 
natural frequency of L3.' At this frequency L3 resonates 
with its self capacity to'form an extremely efficient 
parallel dirçuit whose impedance at resonance is then 
Q times the reactance, and since these are both high, the 
impedance is extremely high. 

Design 
The design considerations are fairly simple. The 

object was to provide a high voltage D.C. capable of 
supplying current up to fractions of a milliamp at 
reasonably good regulation, Tweilty watts was con- 
sidered to be a reasonable figure of input, and a 6 v 6 
was chosen -though any similar type of valve could be 
used. An efficiency of 60 per cent. was assumed ; this 
is a relatively easy figure to obtain in a class C oscilla- 
tion, and the R.F. power output would then be- 

20 watts X 60 

100 
= 12 watts. 

A D.C. voltage of 5 kV was required at the output 
from the EY51 rectifier. Since the average D.C. from 
a rectifier is 0.9 of the r.m.s. input, the r.m.s. R.F. volts 
require to be approximately 6 kV -or 8 kV peak. 
For a voltage of 6 kV to be developed across L3 its 
effective impedance requires to be as follows :- 

(r.m.s.) E2 00002 =3 megohms. 
watts 12 

The plate load for the 6V6 requires to be about 4,000 
ohms and at first it may be thought that a turns ratio of 

-V3 megohmsj4,000 or 27 is required between L2 and 
a 

L3. Turns ratio - . /Z.1 3 x t0 750 = 27. 
V Z.2 1/ 4 x 10$ 'V 

Coil Modifications 
However, it is not possible to wind an inductance 

with an inductive reactance (and hence impedance) of 
3 megohms, because the coil would have to be so large 

H. T. Supply 

- 
6V6 . 

+ 32514--" 
E.H.T. 

-.5k V D.CJ 

---- 
L3 lotto 

i- 
30 Mn (Made up of 

33Mn1 

/00'Opf 
22Kn 

LI 0 

r 
2000p 

/000 
pF 

- H. T. Supply 

Fig. I.- Theoretical circuit of the unit. 

A Portable RE 
A STAND -BY UNIT DELIVERING 

By J. Wooc 

I relative to its frequency that it would possess sufficient 
self capacity such that its capacitive reactance would be 
much smaller than its inductive reactance. However, 
by arranging the self capacity to resonate with the in- 

.4/I metal box with exception of end pane/ 
of Paxo /in nearest E.HT coil 

1000 pFReservoii 

Paxo /in panel containing 
load resistors JOWL 
mounted at back (/nsulated) 

sj" 
Fig. 4.- Details of the main components and layout. 
On the right (Fig. 5) is an alternative layout 

suggestion. 

ductance a parallel resonant circuit is formed whose 
impedance is then Q times the reactance. 

In this case the stray capacity of 20 pF resonated 
at 300 kc!s with the 12 mH inductance and the total 
impedance then becomes toL.Q. (o)L.= -nductive 
reactance) or 25k x 150= approximately 3.5 megohms. 
The voltage developed across L3 is now equal to that 
developed across the inductive reac- 
tance (25k0) multiplied by the square 
root of the Q of 150 or about 8.5 kV 
peak. (It may be noted that this 
figure of 8.5 kV peak volts is achieved 
by a turns ratio of only 12 between 
L2. and L3.) 

In this case the coils were wave- 
wound (Fig. 4) so as to reduce self 
capacity and improve the Q, but it is 

possible to achieve good results by 
ordinary methods of winding. 

The curve shows the regulation 
curve of the D.C. output. Although 
the generator was only intended to 
supply a fraction of a milliamp 
current the oscillator remained per- 
fectly stable up to a current drain of 
2 mA, as can be seen from the curves 
(see Fig. 3). It will be noted that the 
output is about 4 watts of D.C. 

5k 

4 

input 

3kV 

2k V 

/kV 

5ol 
4 - 6 B -- 

/oOpA 

Fig. 3. -Graph 
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T. Generator 
5 kV AND CURRENT TO 2 mA 

(G3VG) 

(4 kV at 1 mA), although the R.F. is 12 watts. This 
is because the power efficiency of a half -wave recti- 
fier is only .450, on account of the half cycles not being 
utilised. 

Flex 3-core) 
E.H.T. Coil with 6V6 G7 
and LYS/ inside coi/ 

(other components mounted 
outside) 

The two curves are for the plotted outputs with and 
without the 1,000 pF reservoir condenser. 

The D.C. output is negative, positive being grounded, 
but it could be arranged to give positive output by 
reversing the diode EY51, and in this case the diode 

heater would require a few turns 
I I wrapped around the coil former to 

Curve ,4 with /000pF provide R.F. heating for the cathode. 
reservoir condenser 
across diode 

Curve 'B' no reservoir 
condenser 

A 

R6 

mA /2 /4 16 /6 20 

skewing output. 

Construction 
The whole unit may be built in a 

small space since the components are 
few in number and phytically small, 
with the exception of the coil 
itself. 

In this model the unit was con- 
tained in a metal box measuring ap- 
proximately 51in. X 41in. X 31in. 
A fitting lid opens to disclose the 
interior as shown (Fig. 2). The end 
of the box was removed to fit a 

paxolin panel nearest the coil so as to 
lessen the damping effect and also 
to provide an insulated panel to 
bring out the 12 g. wire which is 
the high voltage output. A lin. 

hole was drilled also, to allow entry for a trimming 
screwdriver. 

The high -voltage rectifier EY51 is mounted inside 
the E.H.T. coil, so as to allow a short lead to the 
top pip anode. 

The 500 pF trimmer for the anode coil is fixed to the 
E.H.T. coil (top). The few remaining components may 
be mounted near the valve base, which is fixed to 
a bracket made of 18 g. aluminium. The reservoir con- 
denser is mounted between the E.H.T. D.C. output 
and chassis, and the diode load of 30 megohms made 
up of a number of 3.3 megohms (or nearest) is mounted 
upon a paxolin component panel fixed to and insulated 
from the back of the box. 

Interference 
In an experimental model made up the valves 6V6GT 

and EY51 were both enclosed in the F.H.T. coil, and the 
remaining odd components fixed to the outside of the 
E.H.T. coil. By doing so the size can be reduced to that 
of the E.H.T. coil itself (see Fig. 2). However, this 
inevitably will reduce the Q of the E.H.T. coil and hence 
the maximum D.C. E.H.T. will be lowered. With such 
an arrangement it was possible to obtain over 3 kV D.C. 
Fig. 2 shows the principal components and gives an 
idea of the size relative to the 6V6GT. 

It should be remembered that the unit will radiate, 
and unless totally screened will affect picture quality 
as well as probably causing interference on neighbouring 
radio receivers. If for any reason it is desired to mount 
the unit as an-integral part of a complete receiver the 
parts may be placed on the chassis and then a cover of 
perforated zinc or similar metal placed over, thus pro- 
viding adequate screening and at the same time affording 
good ventilation. For the reasons mentioned above, 
however, no attempt should be made to modify the 
construction or layout in such a manner that the Q of 
the coil is affected. 

If for any reason the E.H.T. lead is required to run 
near other components and adequate insulation is 
needed, ordinary television coaxial lead may be used, 
stripping away the outer metallic braiding. 

Miniaturisation 
By using a smaller coil and a valve of the miniature 

B7G or B9A type in place of the octal -based 6V6, it 
is possible to construct a unit of half the dimensions 
given in Fig. 4. 

L./ 50 Turns 30 D.S.C. 
L.2 60 ° " 
L.3 4 /60 

Fig. 2. -Coil details. 
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PRE-DETECTOR STAGES -2 
BASIC FEATURES AND PRACTICAL DESIGN CONSIDERATIONS FOR THE EXPERIMENTER 

WI -lEN the tuned circuit comprising LI and C 
is at resonance their inductive and capacitive 
reactances cancel out, and the circuit retains 

maximum impedance, or dynamic resistance (Rd) 
determined by the value LI /Cr, where (r) notates the 
R.F. resistance of the circuit. But since we have RI 
in parallel with (r), the former being very much the 
smaller, we can neglect (r) and redraw the circuit 
to the form of Fig. 5. 

Now, the gain of a resistively coupled amplifier -and 
at resonance our circuit may be so considered -can be 
found from the well -known equation for gain, or gain 
equals NR /(ra -1 -R), but since the value R must be fairly 
low to produce the desired bandwidth, and also at 
television frequencies a valve which possesses a very 
high (ra) must be employed, it follows, therefore, that 

HTt 

valve tends to attenuate more than amplify a television 
signal 

Interstage Coupling 
We have -so far considered only the first stages ; in 

the case of a superhet this will, of course, represent the 
signal frequency amplifier supplying the mixer, or there 
might be two such stages -one comprising a unit pre- 
amplifier. In the case of a T.R.F. receiver, however, it 
is usual practice to employ four or five signal frequency 
stages to provide sufficient signal voltage to actuate 
the detector. One of our chief concerns when working 
at signal frequency, as we have already seen, is that of 
input resistance and capacitance. From our tuned 
coupling aspect this means that the coupled stage will 
be subjected to the output capacitance of the previous 
valve, while the coupling itself will be damped by the 
input resistance of the coupled valve. This resistive 
shunting will, of course, need to be taken into consider- 
ation when computing the shunt resistance necessary 
for a required bandwidth. For instance, let us suppose 

that for a given bandwidth a 
resistance of value (R) is re- 
quired ; knowing the valve input 
resistance Rv, we can easily find 
the correct value damping resistor 
RI, or RI equals R.Rv /Rv -R, 
this differs from the shunting 
necessary for the first tuned circuit 
inasmuch as no aerial feeder re- 
sistance is imposed across the 
following tuned circuits. 

Now, if each stage of a multi- 
stage signal frequency amplifier 
were peaked to the centre fre- 
quency of a desired pass -band 

the tuned circuits would need progressively more 
damping to provide a constant overall pass -band. 
This is because the overall response curve is made up 
of individual response curves, and it follows, therefore, 
that as more stages are employed their individual 
gains reduce, since more shunt resistance is necessary 
to maintain overall bandwidth. 

1 _ (b) (e) 
Fig. 4.- Show'ng at (a) a tuned anode circuit, at (b) a tuned grid circuit, and 
provided CI has negligible impedance at the operating frequency, both circuits 

are equivalent as shown in simplified form at (c). 

the portion R /(ra -i-R) of the above equation is bound 
to be very small, resulting in very little gain in any case. 
So with diminutive error we can rewrite the gain equation 
thus : ,R /ra, but since v /ra is equal to gm (the slope 
of the valve) : 

The stage gain when R is small compared with ra 
equals R.gm (5) 

By combining this with the bandwidth equation (1), 
we get : 

Stage gain equals 159 gm- (r2- 1) /n.0 (6) 
This is a most useful equation for it indicates at a 

glance that for a given value of bandwidth the stage 
gain is inversely proportional to the total capacitance 
across the circuit and directly proportional to the slope 
(gm) of the valve. Clearly, then, a valve of the low 
(gm) class is next to useless for the amplification of high 
radio frequencies carrying picture intelligence. For this 
reason special high gm low- capacity valves have been 
developed. An 8D3 is a typical example ; this valve 
has a gm of 7.5 mA /V and capacitances in the region of 
10 pF. Using this valve and giving due attention to 
component layout (to minimise stray capacitances) it is 
possible to obtain a stage gain of between 10 to 15 times, 
although this figure, of course, is not very high compared 
with the gain that can be obtained at low broadcast 
frequencies, it is better than that obtained with, say, a 
6K7, a typical broadcast valve, working at the same 
frequency and under similar conditions -indeed, such a 

Stagger Tuning 
Owing to this effect it is common practice to employ 

an artifice known as stagger tuning, and by this means 

Fig. 5. -When at resonance Fig. 
4 (c) can be simplified to this form. 

the resonant frequencies of individual coupling are 
spread over a desired pass -band. This style of coupling 
means that the tuned amplifier circuits are divided 
into frequency sections and each section contributes 
to only a portion of the pass -band, resulting in a wide 
band response as shown by Fig. 6. By using this method 
of interstage coupling it is possible to achieve a greater 
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overall gain for a given bandwidth since less damping 
will be required resulting in considerable increase in 
amplification per stage. 

Stagger -tuned circuits hold several advantages for the 
home constructor. In the first place, one need use only 
single iron -dust cored (tuned) coils, and secondly, there 
is less possibility of instability since the first and final 
circuit will not be tuned to identical frequencies ; and 
finally, interstage shielding does not present so much of 
a problem -unfortunately alignment is a little more 
difficult. unless a signal, generator is available. 

Band -pass Coupling 
Various types of band -pass couplings have been 

adopted for interstage coupling, a universal method 
is that of a coupled pair (see Fig. 7). With good design 
it is often possible even to obtain greater gain per 
stage than with the use of single stagger -tuned circuits. 
Each coil is tuned by its self -capacitance and that of 
the associated valve. Final tuning is, of course, per- 
formed by an iron -dust core rendering adjustable the 
coil inductance, the same as the other methods. 
,Coil coupling is invariably adjusted for a flat response, 

Effective 
bandwMth --i 

1 

h 

m 

a 

f f2 f3 
Frequency - 

Fig. 6.- Illustrating how any desired pass -band may be 
obtained by the use of stagger- tuning. 

usually just before the point of critical coupling. in- 
creasing the coupling beyond this point will, of course, 
tend to provoke. a double hump response curve analogous 
to that obtained with stagger -tuned circuits (see Fig. 8). 

From the constructor's point of view it is advantageous 
to use a coupled pair only when a large difference of 
capacity exists between the primary and secondary 
circuits, a typical example being the coupling from 
the final signal frequency circuit of the detector valve. 
Stray capacitances are important with this type of 
coupling for they tend seriously to distort the response 
cl)aracteristic ; they should, therefore, be kept to a 

minimum by extra -careful component layout. 
Sometimes two separate tuned circuits are coupled 

together by a small winding in series with the anode 
coil, as shown in Fig. 9. Here, again, both coils are 
independently tuned by iron -dust cores, and it is usual 
in couplings of this nature to provide only a single 
damping resistor across the primary (anode) winding, 
as shown. 

General Design 
In order to appreciate the overall stage gain required 

from the pre- detector stages of a T.R.F. receiver, one 
need only consider the ratio of first grid signal voltage 
to necessary detector signal volts. A typical example 
might be : available signal on first grid lmV, necessary 
detector input signal 5 volts, or a voltage ratio of 
5.x.1404 : 1. Overall gains of this magnitude -or even 

greater for fringe area working -demand adequate 
decoupling, and efficient interstage screening and com- 
ponent layout to prevent the instability bug from 
taking control. Special attention should be given to all 
earth returns, which should be grounded to a common 
tag for each stage. 

Good -quality paper, or preferably mica capacitors, 
should be used for decoupling -a value of between 
100 and 1,000 pF is usually sufficient for signal frequency 
stages. It is important to ensure that the suppressor 
grid is taken to the earth line, and not connected to the 
cathode as sometimes done in broadcast practice. 

Instability is often caused by the heater line creating 
a coupling, in which case it is desirable to decouple 

Fig. 7. -A band -pass 
coupling. 

each unearthed . heater tag to the earth line, via a 1,000 

pF capacitor. In addition to this, the added precaution 
of small R.F. chokes in series with the heater leads 
may be found necessary. 

The valves should receive their stipulated electrode 
potentials, for as we have seen, the overall response 
curve is governed to a large extent on how the valves 
are used and, needless to say, that when replacing a 

valve in a signal frequency stage ensure that it has 
characteristics identical to the original. 

The essential difference between the signal -frequency 
and intermediate-frequency amplifier is that of operating 
frequency: The methods of obtaining the requisite band= 
width and of controlling gain are the same in both 
cases and have already been explained earlier in this 
series. 

The effect of converting the signal frequency to a 

lower frequency (I.F.) eases the instability problem 
by a marked degree. This is because the midband 
frequency of the I.F. channel is considerably lower 
than the signal frequency, and the substantial frequency 

fo 

Frequency -- 
Fig. 8. -Curve (A) show- 
ing the response when two 
tuned circuits are under - 
coupled, (B) critically 
coupled, and (C) over - 

coupled. 

Fig. 9. -A method of coup- 
ling two tuned circuits by 
a small winding in series 

with the anode coil. 
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difference between aerial input and final I.F. renders 
the system less susceptible to the effects of feed -back; 
compared with a T.R.F. channel working at the carrier 
frequency. 

Our bandwidth considerations will follow our previous 
reasoning, although it should be remembered that since 
a separate I.F. channel is provided for sound and vision, 
the bandwidth need be made no wider than that necessary 
to embrace the vision modulation frequencies only - 
this may not be true for the first I.F. stage. which some- 
times amplifies both the sound and vision signals, 
but more will be said about this later. As with the signal - 
frequency stages, damping resistors are usually employed 
to maintain an overall bandwidth, but since the input 
resistance of a valve at I.F. is considerably higher than 
at signal frequency a lower value damping resistor is 
usually necessary. 

Choice of Intermediate Frequency 
Because we are dealing with a range of modulation 

frequencies which extend from zero to about 2.7 Mc /s 
it is clear that the choice of I.F. must be well above 2.7 
Mc's. Theoretically, the lowest useable frequency 
is in the region of 4 Mc s, but even at this .frequency 
the I.F. is only a little higher than the highest modulation 
frequency. Such a condition gives rise to the extremely 
difficult problem of filtering the I.F. component of the 
video signal to earth after demodulation. and means 
the employment of a circuit capable of discriminating 
between 2.7 and 4 Mc s. And unless this process is 
carried out efficiently the picture definition is bound to 
suffer owing to attenuation of the upper modulation 
frequencies (see " The Vision Detector," PRACTICAL 
TELEVISION, February, 1952). Nevertheless, from the 
stability and stage gain aspects a low I.F. has many 
advantages. 

Now, on the other hand, a high I.F.-little removed 
from the signal frequency -seems rather pointless, for it 
might well prove advantageous to use a T.R.F. circuit, 
and in view of the circumstances obtain superior valve - 
to -valve performance. This is because tfte inclusion of 
a frequency- changer stage gives rise to more noise than 
an ordinary amplifier, gives less gain, and in general, 
a superhet is considered far more temperamental than 
a straight receiver to align and get working satisfactory. 

From the practical aspect, therefore, the vision I.F. 
is chosen somewhere in the spectrum between 10 to 
20 Mc /s, and thus serves as a compromise between the 
two conflicting factors. Before we can decide on the 
precise frequency, however, another important factor 
emerges ; that of I.F. harmonics. The output of any 1.F. 
amplifier always contains harmonics of the fundamental 
frequency which may under certain conditions be fed 
hack in sufficient strength to the signal frequency stage 
to generate beat notes (pattern interference). It is for 
this reason that post- detector filtering should be done 
as efficiently as practicable, making sure that the filter 
attenuates not only the I.F. component, but the second 
and third harmonic of the I.F. 

Even though considerable precautions are taken in 
the form of filtering and decoupling, an appreciable 
signal usually finds its way back to the first stages. 
Should this signal represent a harmonic of the I.F., 
and happen to exist within the frequency spectrum of the 
input pass -band, it will be greatly magnified by the time 
it reaches the detector, and beat with the actual vision 
I.F. The resulting beat -note will be accepted by the 
video amplifier, and manifest itself on the picture -tube 
screen in the form of dark parallel bands, arranged in 
patterns depending on the beat frequency. 

About the only effective cure for disturbances of this 
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nature -apart from heavy screening, plus very efficient 
filtering -is to arrange the 1.F. so that its harmonics 
are as far as possible outside the response of the input 
channel. Not only the vision, but also the sound I.F. 
must be considered, for harmonic feed -back is just as 
likely to occur via the sound I.F. and cause an audio 
whistle on the sound, as to cause a pattern on the 
picture. 

As an illustration, let us suppose that we wish to 
arrange a receiver for the reception of channel 1 trans- 
mission (Alexandra Palace), and as we know, this 
channel embraces a vision band between 42.25 and 47.75 
Mc /s. Now, by making our I.F., say 22.5 Mets, the 
second harmonic will fall spot on the vision carrier 
(45.0 Mc /s), thereby rendering our system responsive 
to interference originating from the second harmonic 
of the I.F. A similar situation would occur should we 
wish to receive channel 5 (Wenvoe) using an I.F. of 
22 Mc/s, but here it would be the third harmonic of 
the I.F. which would cause the trouble. Generally 
speaking, at the higher intermediate frequencies it is 
easier to select a setting which is comparatively free 
from the above effects. The following table gives two 
intermediate frequencies for each of the five existing 
stations, the harmonics of which will not interfere with 
reception since they fall outside the frequency spectrum 
needed by the vision signal. 

Channel /Station I. F. ( l) 1.F. (2) 

(I) ÍAlex. Palace ... l3_ Mc/s. 18.5 Mc/s. 
(2) Holme Moss ... 11.25 Mc/s. 14.5 Mc/s. 
(3) Kirk o' Shotts 12.25 Mc/s. 16.0 Mc/s. 
(4) Sutton Coldfield ... 13.25 Mc's. 17.0 Mc/s. 
(5) 1Wenvoe 14.5 Mc's. 18.75 Mc/s: 

Table indicating two interference -free intermediate 
frequencies for each TV channel. 

It is usual practice with designers of commercial 
equipment to choose the lower value I.F., for the fre- 
quency is high enough to obtain efficient detector 
filtering with ease, and yet it is not so high that the 
advantages of employing the superhet mode are lost 
by electron transit effects of the I.F. valves and other 
causes inherent to high- frequency amplification. As 
observable from the table, an alteration of channel will 
necessitate a modification of 1.F. to ensure complete 
freedom from I..F. harmonic interference. This is an 
impracticable proposition where the receiver is of the 
five channel (tuneable) variety, for obviously such a 
receiver could hardly be termed as five channel, if 
channel changing involved not only retuning the signal 
frequency and oscillator stages, but also realigning the 
whole of the I.F. channel ! 

Manufacturers of five channel receivers generally 
adopt an I.F. in the vicinity of 16 to 18.5 Mc /s, this 
frequency allows three channels to be received which 
are fairly clear of I.F. harmonic interference, the remain- 
ing two channels might respond to the third and fourth 
harmonic of the I.F., but by the use of careful screening 
and adequate filtering, the situation appears to cause very 
little trouble. 

Sound Pick -up 
Sometimes the sound signal is developed across a 

second tuned load in the anode circuit of the mixer 
valve. The tuned circuit of this load will, of course, 
depend on the frequency selected for the vision I.F. 
channel. 

(To he continued.) 
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Corne to CLASSIC for 
"THE VIEWMASTER" 

Not just " The Television Specialists " but the 
"VIEWMASTER SPECIALISTS " 

We are the boys, we have the goods, and we 
supply all Television Areas daily. 

SEND FOR OUR LISTS TODAY ! ! 

TELEVISION 

VIEWMASTER Components for Cash - 
Can also be bought Stage by Stage, or on available 

Purchase Terms. 

VIEWMASTER COMPONENTS 

£32 
Hire 

£7 7 0 
£116 3 

9 0 
£1 2 0 

£1 9 5 

£1 0 4 

11 6 

3 9 

3 9 

£1 2 6 

£1 4 6 

4 6 

7 6 

3 6 
2 0 

15 3 

10 6 

WB1200 Si V Chassis ... 18 6 
WB1301 Chassis Sup - 

ppoorts 
02 

6 0 
WB71 T.B and P 

WChass 10:1 iMains Trans- 
18 6 

'former 
WW103A Auto Trans- 

WBI104erSmoothing 
£2 12 6 

Qhoke ... 15 6 
WB :109 Loudspeaker £2 7 6 
W131300 Pre.AmPl(tìer 

chassis ... 17 6 
Trans- Frame Trans- 

,former .. £1 5 6 

fotmer ... £1 12 6 
WB 108 Scanning 

£1 13 6 
WS 103 1 Focus Mag_ 

net ... £1 2 6 
WB 110 Width Cott- 

trol ... 10 0 
W13/111 Boost Choke... 5 9 
WB112 Tube Support 

12ín. ... £1 1 6 
WB Conversion kit ... £1 15 0 
Wearite Coils, H M, 

K'SHTS, W V ... £1 8 0 

So "Take it from here" 

TCC Condensers ... 
Murganite Resistors 
Morganite Variable 

Resistances... ... 

Westinghouse eRecti- 
fiers 36IEHT I00 .. 

Westinghouse Recti- 

W.estinghoú e Resti- 
- 

fiers 1411536 ... ... 
Westinghouse Recti- 

fiers WX.3 ... 
Westinghouse Recti- 

fiers WX.6 .. ... fiers 
Westinghouse Recti- 

fiers 36(EHT/45 .. 
Westinghouse Retti- 

fiers 361EHT:50 ... 
TCC Condenser Type 

CP55QO ... ... 
TCC Condenser Type 

CP55VO .. 
TCC Condenser Metal 

pack CF47N ... ... 
Wearite R.F. Choke... 
Buigin Farts leom- 

plete set) ... ... 
Belling Lee . Conn. 

Unit and Fuses ... 
by return of. Post. 

THE CLASSIC ELECTRICAL CO. LTD. 
. THE HI -FI TELEVISION SPECIALISTS" 

062/354 Lower Addi.eoafa Bond, Croydon, Surrey. ./'00m. t Addis.en,4e 6661/2 0 
TELEVISION COLOUR FILTERS. For loin. screens, 618. 
For 12ín. screens. 8 3. For 15in. screens. 10.9. 
TELEVISION LENSES. Magnifies the picture 11 times. 
Best quality manufacture. For Sin. and Mn. screens. 55 - ea. 
For 10in. and 12in. screens. 75 -. Tinted a pale blue for Day- 
light and Anti -glare viewing 5'- extra. Post and pack., 2'6. 

SALVAGE RADIO -GRAD/ ('lIASSIS. Price £7176. 
5 Valve S'Het. 1952 Models. Made to sell at three times this 
price. Latest pin -type Midget Valves (B8A series). Can be 
built into your own cabinet in combination with one of our 
salvage auto -change units to make a first -class radio -gram 
and save pounds. All units guaranteed and tested before 
despatch. Auto- change units, single speed, £5 196, and 
.3- speed, £9(196. P. ea P. 3 6. 

\: \1.S ¡70. -F.S I. 
5Y3. I'P.13. X66. 10 9 
lOF1, EF39. EF50. E1 
SP41. 6/9 : 8J5, PF41. 
VP133, 39 : EA5(l, 1 9. 

CONDENSERS. Berne 
able tuning condensers. 
2/9 each. 
WIRE. Eichel chrome 
spools (.0141n.). 4 8 Per 
1.'- per reel. 5 for 4 -. 

SALVAGE ?t t t\S TRANS - 
FORMElle, i'' ". 1208 earl). 
260 -0 -250, All tested 
and cue, i 3 mths. 
Postage 
O.P. Trac' r TRF and 
Personal - '!! match all 
rænvl r 't r.hm 

1:\C1 \,Itl\ i.. 1: It S. 
Price 19 9 '1. . Látrst 

baffi, ' , with gold- 
n'tal lret. 

Speaker. 

CL80. GT1t 9 : 5134.6V6, 
lRF. ITS -i, 13D6. 6F15. 

I- 1.91. 6F12. I t : KTB, 13T` d, 
511, TT11, 59 . . i 1L4. 8C5. C2C, 

-cost offer of .00415 mid. 2 -gang vari- 
Standa.ril and hall' sine. Reduced tu 

. 25 yard spools (.032iÚ.) and 50 yard 
spool. Stainless Steel (same sizes), 

>T.\\tl' FOR 1952 tier. 
' C.W.O. f 6111. Rumford Road, Money 

or DDIE I , I,.n. 1.12. Back . 

C.O.D. il) Guarantee. 

¡Thc/fjcaf/of 
LA LfoD AERIAL 

317 

i 

I 

MAST 

1 

ELEMENTS 

INSULATORS 

*:S lw::: BRACKETS 

MODEL 55 

ELEMENTS -constructed in light high Tensile duralumin 
fully heat treated and tempered. These elements are filled to 
prevent humming and processed to prevent corrosion ; of large 
diameter to ensure strength and the electrical characteristic of 
broad bandwidth. 
INSULATORS -of robust construction and streamlined shape 
to reduce windage. The insulator is fully waterproofed at the 
element and boom entry points. Fixing of elements and boom is 

quick and positive and connections of the coaxial or twin feeder 
can be visually inspected by removal of the cap. 

MAST -of high tensile duralumin combining great strength 
with lightness. Specially treated to prevent corrosion and of 
tin. o.d. and adequate gauge. Tested to withstand winds of 100 

m.p.h. 
BRACKETS -of light aluminium alloy of special design to provide 
a strong fitting which will distribute stresses over a wide area of 
brickwork. The mast is rubber mounted in the brackets to 
eliminate any tendency of humming and to absorb vibrations. 

ELECTRICAL PERFORMANCE 
High Gain -the model 55 (illustrated) is a widespread H aerial 
with a forward gain of 3.8 dB. 
Broad Bandwidth -large diameter tubes ensure a broad band- 
width and provide a picture with better definition. 
Froncfßack Ratio -the ratio is 11.0 dB giving the aerial valuable 

directional characteristics which 
enables interference to be mini- 
mised, or eliminated completely. 
Acceptance Angle -of 180" which 
allows a useful degree rotation of 
the aerial before the signal is 
reduced. 
Range -dependent on the location 

r'I 
and can exceed 70 miles from 

/ the transmitter. 

40:ïú'.55°.. 

J Aerialite 
AERiALITE LTA.. STALYBRIDGE CHESHIRE 

AERIALS. 
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OPEN 1/LL SPAI SATURDAYS rELEnNONSS: Ar enssAOOn 4053 APADDINGTON 5271/2 

REMIER 
RADIO (REGD) B.H.MORRISAC_(RADIO/1T0. EST.40V 197y " 

=ZITS CBR 
7B15 /y Ur/ 5s 

( Dept. PT ) 207 EDGWARE ROAD LONDON W2 1 oNLY AODRESs 

Introducing ... THE PREMIER De Luxe 

NOW BEING 
DEMONSTRATED 

AT TH 
ADDRESS ABOVE 

z- 

* SUPPLIED COMPLETE WITH Gns. MICROPHONE, , REEL 39 OF SC OTCH 
BOY' TAPE AND REWIND SPOOL (Pkg. Carr. l paJ 
This Recording Outfit has been designed for use Wilk 
'.'SCOTCH BOY' Magnetic Tape. 141Ìk Ibis high quality (ape 

frequent% range of 5S ,.per. to 9,00(1 e.p.s. al (ape *Peed of 
71in.lsee. rad be reunifies aebieeed. Additional reels ól 1;4100. 
eat/ be supplied al 35 -- 
Separate Units are available as follows:- 
Built Amplifier compete with S in. Portable Cabinet, M. 
Speaker. Ptwr 7 6 rte. Caer.14Gru. Pkg. Carr. £4.19.6 

The Lane Tape Table £16.10.0 
u 

Plus 7;6 PR-g. Car,- 

MAGNETIC TAPE RECORDER 
THIS UNIT COMPARES MORE THAN FAVOURABLY WITH ANY OTHER MAKE OF TAPE RECORDER AT DOUBLE THE PRICE 
THE 7 VALVE AMPLIFIER has been specially designed for 

high quality reproduction. 
Brief .Sono: union. 
VALVE LINE -UP : -EFa7A Find wage : 0141,7 Second Stage and Tone Control ; OV6 Output ; 6X7 Réttifier ; VT.SO I Bias and /(rase Oscillator ; 7115: Record Level Amplifier ; SI'S Magic Eye Record Level Indicator. 

,.OUTPUT. -4 Watts. FREQUENCY RANGE f -57 e.p.s. tt. 0,000 
CONTROLS :- V-olnúse ; Reeordl laybaek Switch ; Treble Roost : BASS Boost- on'of, 
A VISUAL MAGIC EYE Record hovel Indicator is incoi0rorated - 
The unit is housed in a superbly finished rexine covered portable cabinet which incor- 
porates a compartment for the Microphone when not in use. Weight complete. 24 lb. Dimensions : -21in. long : 124in. deep : Alin. high. 
The PREMIER Erc order ineorin.ratea the NEW LANE TAPE TABLE. 
Brief Fperi4ealiún :- 
Made to high standards and incorporating features ensuring low level of " Wow" and "Flutter" throughout the full !ength of tags. 
FAST REWIND. Provision for csar rewind and forward run in less than I rain. in either direction. TH REF; MOl'OIt4 obviating friction drive. 
HIGH FIDELITY RECORD PLAYBACK'U HOUR APPROX. I'I -AY I NCO. The Table 
is fitted with high fidelity record play -hack head of new design w,.imd to high impedance and a separate A.t'. Erase Head. The Head. are half track size allowing approx. t hr. playing from standard 1;20011. Reel of 'i'.,pe. 
TAPE SPEED 7lin. sec. For use on A.C. 200'250, 50 cycles mains only, 
MICROPHONE- ROTHERMEL 2D56 Crystal -- Specially designed for Premier, 

BUILDING THE "ARGUS" ? 
Thousands of enthusiasts are building. the Practical Television " Argus " Televisor. Why not YOU ? Full constructional details with Blue Print sent for only 219 Post paid. All components available ex stock, as follows : 
31A INS TR A NSF OItMER 
425-0-425v. 200ma.. 6.3v. 4 a. 6.7v. 9a., 
5v. 3a. (postage Us) .. 
F..II.T. TRANSFORMER FOR 
VCRP7 TUBE 
2,573v. 5ma., 2 -0-2v. 1.1a. 2 -0-2v. 2a 

VCR97 TUBE 
Tested full screen for T.V. with 
base (carriage Paid) ... ... ... 
CHOKE 
5h. 201tma. (postage 1/ -) 
VALVES 
EF50(VR91) ... ... ... 

CVO 
... 

... ... ... 
EB34(VR54) ... ... ... 
EF36 (VR56) ... ... ... 
SPO1(VRG5) ... ... ... 
F,A53 (VR92) ... 
POTENTIOMETERS 
Leas switch ... ... ... 
With switch ... ... 
VALVEIIOLDEHS 
I.O. or M.O. ... ... 
BOG ... ... ... 
Diode ... , 
RESISTORS 

Mw., 2.5k -... ... 
CONDENSERS 
Mica and Sliver Mica 
Tubulars- 
lmfd. 

.01mfd. ... 

.05mfd. 

.005mf d. 

.5mí3. 
.03mfd. 2.512v. 
.1mld. 2.5kv. 

ELI')CTROLI'TICS 
2 1 1 50- ß x ßmfd. 4:,Ov . ... ... ... ... 4 9 

25mfd. 1 6 
50 mid- 12v. .., ... ... 1 6 

37/6 TIL LNMERS O -30P1. .. 7:1. COIL FORMERS WITH SLUGS 
451. lin. Sd. lin. ... .., 1041. P.M. SPEAKERS (less trans 

5fn. Roda 16.8 - ... Sin, Plessey 17 6 
61- - (Postage 1,6 per speaker) 
ll! d 

10'- 
13/68 

16 x 16mfd. 450v. ... . ,» ... 

PENTODE OUTPUT TRANS- 
FORMER 5/- 
TV FAULT FINDING. -An 93 
page publication giving reasons for 

1/6 various TV troubles, and how to 1/6 
care them. Profusely lllnstraced 

3'8 with photographs taken from a 
Televisor Screen. Post paid ONLY 5'3 

3/- PVC" 45MC /S. LF. STRIP 
4'8 A ready made unit for the London 

Vision Channel. Complete with 6 
Su valves EF50 and an EA50, and 10d details of very slight modification 
6d. required. BRAND NEW. ONLY 70- 

(Postage etc., 2/6). 
110F 1 RECEIVER 
The unit reviewed in the October 
and November issues of this journal 
for conversion into a Televisor 
giving SOUND AND V i olON ON 
THE ONE CHASSIS. Complete 
with 14 valves as follows :5of SP1. 

"' 2 of P61, 3 of EÁ50, and 1 each CM. 
941 EB31, EC52, 5Z4G, also a complete 
941 reprint of the above review (car- - 9d. riage. etc.. 5,-) -.. ONLY 49/6 

441. 
541. 

9941. 

2- 

.» », 21- MAGNIFYING LENSFOR VÇI197 - - 2/6 'TUILE First grade oil filled (post - 
4'6 age. 2. -) ... ... ... ... ONLY 25'- 

Cash with order. please, and print name and addre.s Newly. 
RADIO CORNER, 138, Gray's Inn Road, London, W.C.I (Phone TERminus 7937) 
we are 2 min.. from High Holborn (Chancery Lane Station), 5 mies, by bus from King's Cross. a 

U.E.I. CORPN., THE 
Open until 1 p.m. Sat urda5 s, 

TRANSFORMERS 
Manufactured to our specifications 
and fully guaranteed. Normal Primaries. 
425v- -O -425v. 200ma., 6.3v. 6a., 
6.3v. 66 5v. 3a., 0- 2- 4- 6,a_v. 3a. ONLY 72/6 3505.,-0-350v. 16Cma., 63v. 6a., C.3:. 
3a., 5v. 2a.... ... . ONLY 42/8 
2250v.- O- 250v.. 170ma.. 6.3v. 6a., 5v. 
a ONLY 3218 All above are fully shrouded, up- right mounting. 

Universal Mounting : 350v.- O -353v. 
80ma., 0- 4.6.3v. 4 a. and 0 -45v- 2 a. 

ONLY 
5.5kV. E.H.T. with 2 windings of 2v. 
la. ... o_SLY 72/6 

18/6 

7 kV, E. H,T. with 4v. la. ONLY 8218 PLEASE, ADD lis POSTAGE FOR 
EACH TRANSFORMER 
R 1355 It E('1 ?/VIER. 
The very popular unit specified for 
' Inexpensive Television," a copy 
of which Is supplied. Complete with 
8 valves VR65, and 1 each 504G. 
VU120, VR92. BRAND NEW IN 
MAKERS' CASES. ONLY 

(Carriage. etc., 7/6), 
RF UNIT 24 
For use with the above receiver, 
or for constructing the AC /DC Pre- 
amplifiers or superhet converters 
described in the July and August 
issues of this journal. With each unit we supply fí111 details of mods 
required to cover all the TV Sta- 
tions when used with the R 1355. 

ONLY 
(postage, etc., 2, -) OR 

It 1355 COMPLETE METH R F 24 
ONLY 

(carriage, etc.. 7/6) 

39/8 

25/- 

59/8 
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Ekco Conference 
WHILE the Assistant Postmaster- 
W General was making his state- 

ment in Parliament about the decision 
to: proceed with the Belfast trans- 
mitter, Ekco dealers in Northern 
jreland were in conference discussing 
plans for marketing Ekcovision in 
their territory. The conference was . 

addressed by Sales Director G. W. 
Godfrey, and Publicity Director W. 
M.. York. The meeting was inter- 
rupted to give Mr. Gammans's state - 
ingnt from a newsflash received by 
arrangement with the " Belfast 
Telegraph." 

Television Licences 
HE following statement shows the 

approximate number of tele- 
vision licences issued during the year 
ended September, 1952. The grand 
total of sound and television licences 
was 12,843,595. 

Region Number 
London Postal ... 617,546 
Home Counties ... 202,233 
Midland ... ... 387,644 
North Eastern 155,805 
North Western ... 192,685 
South Western ... 32,780 
Welsh and Border 39,839 

Total England & Wales... 
Scotland ... ... 
Northern Ireland ... 

Grand Total ... 

1,628,532 
26,788 

126 

1,655,446 

Export to Italy 
AS Italian firms are unable to 

produce enough television 
receivers to meet the country's 
demand, 40,000- sets are to be 
imported from Britain. 

" This is Show Business " 
THE last of the Vic Oliver series, 

" This is Show Busines,' will 
be televised on November 22nd, 
and is to be a " bumper number," 
with many of the items in the two 
previous series. 

Vic Oliver begins rehearsing for 
pantomime soon and will be appear- 
ing on the London stage throughout 
the whole of next year, so there is 
little likelihood of his regular return 
to television until 1954. 

The Editor will be pleased to con- 
sider articles of a practical nature 
suitable for publication in " Procu rai 
Te %vision..° Such articles should be 
written on one side of the paper only. 
and should contain the name and 
address of the sender. Whilst the 
Editor does not hold himself respons- 
ible for manuscripts, every effort will 
be made to return them if a stamped 
and addressed envelope is enclosed. 
All correspondence intended for the 
Editor should be addressed to : 7-he 
Editor, "Practical Television. 
George Newnes, Ltd., Tower House. 
Southampton Street, Strand, 1LC.2. 

Owing to the rapid progress in the 
design of radio apparatus and to 
our efforts to keep our readers in 
touch with the latest development,. 
we gire no warranty that opparau ' 
described in our columns is not Me 
subject of letters patent. 

Copyright in all drawings photo- 
graphs and articles published in 
' Practical Television" is specifically 
reserved throughout 'the countries 
signatory to the Beine Convention 
and the U.S.A. Reproduce ions or 
imitations of any of these are :herefòrr 
expressly forbidden. 

Signals Via the Moon 
AMERICAN radio experts con- 

sider that television signals can 
be transmitted to Europe pin a special 
wavelength which would be aimed to 
hit the moon and be reflected back 
at an angle and received in Europe. 

One of the many disadvantages 

of the scheme, however, is the 
rough, indented surface of the moon 
which might not be suitable to 
reflect the signal accurately enough. 

German Transmissions 
REGULAR television transmis- 

sions from East Berlin have 
begun, covering the whole of Eastern 
Germany. 

Telephone -TV 
AT a recent National Guild of 

Telephonists meeting in Not- 
tingham, members were told that 
it would not be very long before 
telephone callers could pick up their 
instruments and see the person 
speaking at the other end. 

The speaker was Mr. E. J. Lans- 
bury, National President of the 
Guild. 

More Engineers Required 
AN urgent need is reported for 

more television and radio main- 
tenance engineers " to raise the 
scope of radio and television 
servicing." 

The Radio Trades Examination 
Board, who examine engineering 
candidates, state that, out of 1,836 

How a television -telephone would appear when in use. 
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men interviewed, just over one sixth 
sat for television examinations. 

Temporary Low -power Stations 
THE Government has decided to 

allow temporary transmitters 
to be installed at Pontop Pike in 
N.E. England and near Belfast in 
time for the Coronation. 

The transmitter at Pontop Pike is 
expected to serve about one million 
people within a . radius of 20 miles, 
which includes Tyneside. The trans- 
mitter in Northern Ireland will serve 
about half a million people in 
Belfast and its surroundings. 

Post Office Advice 
THE Post Office has found that in 

attempting to trace sources of 
interference to viewers' receivers, 

of films to be transmitted as tele- 
vision programmes. 

The studio, which was used by the 
J. Arthur Rank Organisation in 1947 
and 1948, is claimed to be the first 
all- electronic film studio in the world. 

Car TV 
MR. ARTHUR PARKES, of 

Wolverhampton Street, Dud- 
ley, has installed a 9in. receiver in 
his car and runs it off a 12 -volt 
battery. 

He employs his own secret method 
of doing this and says that any com- 
mercial receiver can be adapted in 
the same way. 

BBC Film Laboratory 
THE BBC is planning to build its 

own photographic processing 
laboratory to speed 
up its showing of 
news items. At 
present, telefilms 
are sent out to 
film companies for 
processing a n d 
much valuable time 
can be lost in 
doing so. 

Approximate cost 
of the plan would 
be £250,000. 'tot*, 

Television actress Elizabeth Allan, whose place in 
the " What's My Line ? " team was taken by film 

star Joan Greenwood. 

the trouble in many instances is 
caused by faulty sets themselves or 
an inefficient aerial and earth system. 

Because of this, the Post Office 
is issuing a pamphlet to all set 
owners who complain of interference. 
It tells them how to apply simple 
tests to discover whether the receiver 
itself is at fault. 

Film Programmes 
HIGH BURY STUDIOS are to re- 

open soon when High Defini- 
tion Films, of which Mr. Norman 
Collins is chairman. begin oroduction 

now 

Mr. Basil E. 
Nicholls 

IT is probable that 
Mr. Basil E. 

Nicholls, who re- 
tires on December 
Ist, will act as 
part -time adviser to 
Sir Ian Jacob, 
BBC Director -Gen- 
eral, during the 
Coronation period. 

Mr. Nicholls has 
been with the BBC 
since 1924 and was 
temporary successor 
to Sir William 
Hale y. previous 
Director - General, 

editor of " The Times." 

Ship -to -shore Experiment 
IN collaboration with the southern 

region of British Railways, the 
BBC recently carried out experi- 
ments to explore the possibilities of 
obtaining television pictures from a 
cross -channel steamer on the Dover - 
Boulogne service. 

One of the mobile transmitters 
of the outside broadcast fleet went 
to sea in the southern region's motor- 
car ferry Lord Warden, and trans- 
mitted special signals to a receiver 

mounted on the R.A.F. radar tower 
at Swingate, near Dover. 

Storm Accident 
ATELEVISION receiver was blown 

apart when lightning struck the 
East Keswick home of Mr. George 
Hardisty during a recent thunder- 
storm. 

Mr. Hardisty's daughter had just 
unplugged the set when the lightning 
struck, causing a flash and dense 
sulphurous smoke. Part of the 
ceiling was ruined and the lighting 
system badly damaged. 

Operations by Colour 
THE Columbia Broadcasting Sys- 

tem of America has announ.'ed 
its plans for televising surgical 
operations in colour by means of a 
closed circuit. The pictures would 
be studied by 18,000 physicians 
every week. 

Crystal Palace Site 
MR. I. J. HAYWARD, leader of the 

London County Council, has 
stated that althougb. the public and 
Press may have gained the impression 
that almost the whole of the Crystal 
Palace grounds are to be used as a 
site for the new 750ft. television mast, 
only two of the 181 acres will be 
taken over. 

Visual Discoveries 
CARROLL LEVIS and his Dis- 

coveries, normally heard on the 
Home Service on Wednesdays. will 
present his programme of potential 
" stars of to- morrow " for the first 
time on television on January 24th. 

The show will last an hour instead 
of the normal 30 minutes. 

Sirdani's Commitments 
BECAUSE of his radio and tele- 

vision commitments in this 
country, Sirdani, the " Don't be 
fright " magician, was unable to sign 
a three -month's contract to appear 
in variety on the Continent. 

No Diffusion Service 
BATH Surveying Committee has 

decided that a television dif- 
fusion service for the city would have 
an injurious effect on employment 
in its radio trade and has turned 
down the project. 

Another objection was the net- 
work of wires which would be 
erected all over the city for such 
a scheme. 

TV .Advisory Committee 
ONE of the first moves of the 

newly- formed Advisory Com- 
mittee is expected to be the applica- 
tion for enough wavelengths to 
operate another television service. 



December, 1952 PRACTICAL TELEVISION 321 

"YOU CAN RELY ON US" 
METAL RECTIFIERS.-Wes- 
tin;house, 14A86. 20- ' 14036, 
11'- : WX3. WX6. 3;9 ::36EHT100, 
294 ; LT52 í12v. 11a.). 188: 
1 n.a. Meter. 12'6 ; 36EHT4C, 
21 8 : 36EHT45. 2318: 36E11T50. 
26 - : S.T.C. Type K3 100, 14 8; 
K345. 9 - : RMl, 4:6 ; RM2, 
5, -; RM3. 6' -. 
11,1 NE,S. - Scanning Coils, 
59 4, '4/1411.' 5112, 42'- : S27. 
45.- ; (J v. Trans. TQ132. 13.'- 
TG135. 186 ; Feed Chokes, 
LLSSF, 23.- : LUS6L. 181 ; 

Lise Trans., TW0126, TW51109, 
42- : Frame Trans.. TK10,41, 
38 -; E.H.T. Line Trans., T27, 
132.6 ; T34, 50'- ; Amp. 
Control, VL5, 126 : Tuning 
Caa Kit. 20/- ' P /pull Output 
Trans., TK1261. 38 / -. (} 11 A X " ('UTTERS. -Chas- 
sis Punch Complete With Key, 
lie., lin.. '4 12; `in.. 13'4: 
lir., Olin.. Olin., 16.- ; 1itn., 
DM.. 17 9 : Olin., 19'9 : 

in.,. 31:0 ; lin. Square, 

'IhsNT5 MIDGET MOLD - 
SEAI. ('ONOS. -.1 mfd. 150v.. 
1 0 ; 02 mid. 150v.. 1 6 : .005 
mid. 350v., 16 : .01 mfd. 350v.. 
i:6 ', 02 mfd. CNv., 1 2 ; .001 
m:d. 350v., 1 3 ; .002 mfd. 350v.. 

: Midget Electrolytics, 
32-32 mfd. 250v., Sin. x lin., 9/- 
16 mid. 350v.. 4 / -. 
MOINS DROPPERS (New). 
-2a. 950 ohms, .3a. 800 ohms. 
5'- ; Midget. 6 3 : Linecord, 
Si. 100 ohms ft.. .3a. 60 ohms 

ft.. 8d. per ft. ADCOLA Pencil 
Pit Irons, 200- 220v., 230- 210v., 
.28'6. 

THE ' WOTEK " TAPE DECK 
After careful inspection we now offer a Tape Deck we can 
really recommend. 

',Brown Crackle Steel Frame. 
3 Collaro High Torque Motors (A.C. 233.2v/v.). 
*High Impedance Twin Track Record and Erase Heeds 
`Heavy Accurately Machined Flywheel. 
- Capstan Machined to Stringent Limits. 
'Tape Speed 7)in. per Second for Quality. (Using Twin 

Track. one Spool will give 1 hours playing). 
'Rewind and Fast Forward in 1 Minute. 
'Free from " Wow " or " Flutter." 

This is a fine " Deck' at a moderate price and will 
operate well with a 5 -valva Amplifier and Oscillator 
(Circuit supplied). 
Price : 

Head, 398 Oscillator Coll. 8 /8. Canbesuppli dósepaii''at 
Record 

T.C.C. Picopack, 1 mfd. 350v.. 
2 mfd. 150v., 10 mfd. 2.3v., 20 
mfd. 12v.. 26 ; 100 mfd. 350v., 
131 : 250 mfd. 60v.. 10'- 
2.500 mfd. 3v., 6'9 : .001 mid. 
6 kV., 6/- ; 12 kV.. 10'- ' 15 kV., 

lOm 
kV., 

fd. 7 kV. Dubilier), 20 -. 
RESISTORS. SurPlus, I and 
i watt. 4d. ; 1 watt, 8d. 
Midget TV Type New), 1 watt. 
80.. 1 watt, 81. All standard 
72 sizes stocked. 
SURPLUS CONDS.- .01301. 
.0002, 0033, 0005, 001, .002, 
005, .31, .03, .1 mid.. 8d. each.: 

25 mfd. 25v.. 1 6 ; 50 mfd. 50v., 
2/- : 50 mfd. 12v.. 2/- : 2 mfd. 
350v., 1 3: 4 mid. 353v.. 1 6 
8 mfd. 350v., 2 6 : 8 mfd. 530v., 
3/- ; 8 mfd. 500v. (T.C.C. or 
Dnbilier). 3,6 : lri mid. 350v.. 
3r_ ; 16 mfd. 450v., 4/6 ; 8 -16 
mfd. 5'- : 16 -16 mfd. 150v.. 71 ; 

32-32 mid. 450v:, 9í -. 

FILAMENT TRANS - 
FORMERS.- 200'2105. to 6.3v. 
at lia. (Small), 86: 209/2405. 
to Multi -tap Se:ondary. 3v. to 
30v. at 2a., 24/ -. 
VIBRATOR TRANS. 300-0 - 
260v., 12v. Primary. 2316: 
Primary 6v., 23.6 ; 75 m.a. 
BRIMTSTORS. - CZ1, 3/6 
CZ2. 2/6 : CZ3, l'8. 
ALADDIN FORMERS.-lin., 
7d. ; lin., 104., with Cores. 
TRIMMERS, -50 pF.. 9d. ; 

100 PF.. 150 pF., l' _ : .250 pF.. 
1/7 : 533 PF., : 750 PF., 2;3 ; 

Twin 50 pF., 1 3. 
COILS. -All Wearite "P" Coils 
stocked, 3'- each. All Wey- 
mouth Coils stocked ' "H." 
3/9: K," 4/9 : CT2W2, 101 
pair ; CS3W3. 12 8. 
MULTICORE SOLDER. -301 
40 Cored Solder, 64. and 51- 
cartons. 

T.F. TRANSFORMERS. 
RSIGB. 1216 Wearite M800, 

l Super 
, inouAl for 46 K s incl. Weymouth 

Pi type. 15,- per pair. 
JACKSON.-Midget Perspex 
enclosed Twin Gan; with 
Trimmers. 11/- : SL9 Scale 
Drive Assembly. 27/6 : SL3. 
27/6: Full Vision, 13iß. Square - 
plane, 13-. 
VAI.VEIIOLDERS.- 1.0.. 
Mazda. 4 -pin. 5 -pin, 7 -pin, 80, ; 

UX4. 5-. 6 -. 7 -pin, 6d. ; BRA. 
B8G. 1 :3 : BOA, 1 Ceramic, 
1/6 : i BIG, l'- ; B7G,. 11- with 
Can.. 28 : Valve Cans (3 -piece 
Octal), 1.6 ; B12A (Duo- decal), 
2 /8. 
.SU RPLUS VALVES. -6K7G 
or gt.. 8'- t SKSgt, 12/6 
12K8gt, 8'6 : SUS (Magic Eye) 
7/- 6SN7, 9.- : GSL7, 8'6 
12AX7, 6 ; 12AT7, 9/6 : 13133 

' 677G. 7'6 : 6J5gt, 71- 
KT06, 9.- : KTdl. 1O - ; EL35 
11- ; EF27, 12'- : 65137, 7/- 
7:7, 7.- : 76. 6'- ' 77. 7/6 
KTZIO, 66 ; EASI, 3/6 ' 5Z4G 
8.6 ; R3, 8'8 : 5V4G, 9/- 
EL32. 8.8 : ODI. 5i- : 6BE6 
10- : 6AT6, 10 - ; 6L6G, 10 /- 
337.4. 9,6 : 6N7. 7/6 ; U50 
1013 : 6AG5. 9/- ; 3Q4. 7 :8 
154. 9' -. We have over 20,000 
Surplus and New EVA Valves 
in stock. 
LATEST BOOKS.-"TV Fault - 
Finding " (with photographs). 
5'8: "TV Faults" (with 
Commercial TV Circuits), 51 
" Radiochart No. 3" (Circuit of 
T.R.F. and Superhet Tuner 
Units), 2 9. All Post Free. 

RADIO SERVICING CO. WANDSWORTH CLAPHAM, 
LONDON, S.W. Telephone MAC uay 45 

Our No. 11 Catalogue, price 6d.. Post Free. Postage : 77, 77A, 168, 169 Buses. S.R. Station : Wandsworth 
Over £2 free, below 10 / -, 6d, ; f 1. 9d. ; £2, 1 / -. Road. Open till 6.30 p.m. 2 o'clock Wednesday. 

gAITFsT 4PV/INCF! 

Optically develops your picture to perfec- 
tion with thrilling New (I) Clarity and 
(2) Realism, (3) Equally fine in full room 
light or darkness, (4) Eliminating all eye 
fatigue. T- VELOPER gives T.V. reception 
you MUST know ALL about : -FREE 
PICTURE BROCHURE sent by return. 
POST COUPON TO -DAY. 

1 

0 

ta ri - - mi =11 - 
To : DIOPTRIC LTD., Cranleigh, Surrey. 

Please send free picture brochure on 
" T- VELOPER Picture Perfection." 

Make of Set Model No 

Name 

Address J 
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D. LOHE 
RADIO As TELEW ISIO% COMPONENTS 

SMOOTHING CHOKE. Fire henry 250 mA. 50 ohms, 6'6. P. and P. 1' -. 
T.V. COILS, wound In Aluminium ('an, size 21 x ;, with former and Iron dust core, F -. 
FRAME OSCILLATOR TRANSFORMER. 46. P. & P., 9d. B7G VALVEHOLDER with screening can. 1'6. HEATER TRANSFORMER. -Pri. 230 -250 v. Sec. 2 v. 21 amp.. 51 -. Pri. 230 -250 v. Sec. 6 v. 11 amp.. 6' -. P. & P., 1 / -. Primary 
M0.250 v. Sec. 2, 4 or 6 v. 2 amp., 71. P. & P.. 1' -. SMOOTHING CHOKE.-150 mA. 2 Henry, 3 8. P. & P., 1 / -. P.M. FOCUS UNIT. -.Any 9in. or 12ín. Tube, except Mazda 12. State Tube. 1216, with front adjustment, 15 -. For 121n. Mazda, 
15' -. Similar to above, with front adjustment, 171. P. & P., 1`6 each. 
MAINS TRANSFORMERS 
Primary 200 -250 v. P. & P. on each, 11 extra. 
230 -0- 280, 80 mA, 6 v. 3 amp, 5 v. 2 amp, semi-shrouded, drop- through, 
250-0-230, 60 mA, 6 V. 3 amp, upright mounting, 121. 
250 -0- 250, 80 mA, 6 v. 4 amp, upright mounting. 14' -. 
300. 0-300. 100 mA., 6 v. 3 amp., 5 v. 2 amp., 25 "-. 
350 50, 70 mA., 6 v. 2.5 amp., 5 v. 2 amp., 14 6 Semi-shrouded, drop -through, 280-0-280 80 mA,, 4 v. 6 amp., 4 v. 
2 amp., 12/6. 
350-0-350, 120 mA., 4 v. 6 amp., 4 v. 3 amp., drop -through, 21/ -. 350-0-350, 100 mA,. 4 V. 2 amp., 4 v. 4 amp. Upright or drop- through mounting. 161 -. 
Primary 230 v. Secondary 200 -0-200 v. 35 mA. 6 v. 1 amp., 8'8. Transformer, Primary 200-250 v. Secondary 3, 4, 5, 6, 8, 9, 10, 12, 
15, 18, 20, 24 and 30 v. at 2 amps, 13' -. 
280-0 -280, 250 mA, 6 v. 6 amp, 5 v. 3 amp, semi- shrouded, drop -through with fuse. P. & P.. 3' -. 291. 
Tube supporting Bracket in 18 gauge cadmium -plated steel. size Min. x 41ín., with Min. diameter cut -out complete with 12in. Tube supporting clamps. 2' -. 
Frame output transformer, 10 Henry matching 10 -1, 9/6. Auto -wound, could be used in the Viewmaster, H.T. 280 v. 380 mA. 4 v. 3 amp., 4 v. 3 amp., 2 v. 3 amp., 2 v. 3 amp.. 10' -, plus 1/6 post and packing. 
9in. White rubber mask with armour -plate glass, 10 - : 12ín. Cream 
rubber mask with armour -plate glass, 15 : 15in. Rubber mask, 15'- 
12in. Armour -plate glass, 4- : 9in. Armour -plate glass, 3- -. Ti' CHASSIS. -Size 91 x 91 x 31. 18 gauge steel cadmium plated. 
complete with five coil cans, size I11n. x lin., with ironed cored 
former. These are wound for television frequency. 6'6. P. & P., 11. 81ín. ENERGISED TELEVISION SPEAKER by Plessey. Field resistance 68 ohms with Humbucking roil. Will pass up to 300 mA. Require minimum 200 mA. to energise. These are cheaper than a 
TV choke, 9/6 each, 2 for 18 -. 
TV WIDTH CONTROL, 31. 

Kit of parts for Signal Generator. Coverage 110 Kcs. -320 Kcs., 
320 Kcs.-900 Kcs., 900 Kes. -2.75 Mes., 2.75 Mcs.-8.5 Mes., 8.5 
Mes. -20 Mcs. Metal rase 10 x 61 x 41in., size of scale 64 x 31in. 
2 valves and 1 rectifier valve. A.C. mains 230'250. Internal modulation 400 cps. to a depth 30 per cent. Frequency cali- bration accuracy plus or minus 1 per cent. Modulated or un- 
modulated R.F. output continuously variable 100 milivolts. 
Price £3/104). P. & P. 4 -. This includes the return to us for checking and calibration. Point to point and theoretical 
diagram, 3x8. 

WATERHOUSE 5in. EXTENSION SPEAKER, complete with volume control, in gold and green. 221. P. & P.. 1'-. WALNUT BAKELITE CABINET, size 171 x 12 x 8ín., complete 
with 3 -wave band scale, size 81 x 3fin.. 5 valve superhet chassis with I.F. valve holder and transformer cut -outs, pointer, drum, 
drive spindle, 4 knobs, 2 scale clips, 3 pulley wheels, two brackets. 
scale pan and back. Despatched to England. Only 31/-, post paid. 
CONSTRUCTOR'S POLISHED CABINET, size 10 x 61 x 5in. 
approx., supplied" in flatted form, grooved and ready to glue to- gether. Complete with plastic front, 3 -valve chassis, size 8i x 4 x tuning scale, back -plate and back. Two knobs not supplied. 
10' -. P. & P., 1'6. 
TWIN -GANG and pair of T.R.F. ('OILS to suit above, 8 /6. B.T.H. CRYSTAL DIODE. wire end. 2'3 post paid. 
12 YDS. PUSH -BACK CONNECTING WIRE, 1.6 post paid. P.M. SPEAKERS 

Closed field 
with trans. less trans. 

15'6 
13/6 

16'6 12/6 
16.'8 12'6 
18,'6 15'- 

25/- Post and packing on each of the above, 
TERMS OF BUSINESS 1 CASH WITH ORDER. 

DISPATCH OF GOODS WITHIN 3 DAYS FROM RECEIPT OF 
ORDER. 

Orders under £2 add 2', Under £1 add 1'6 post and packing. 
All enquiries and lists, stamped, addressed envelope. 

23, HIGH St., ACTON, W.3 
(Uxbridge Bd.) Acorn 5901. 

Television al .200 miles 
NEW MODEL SC23 TV PRE -AMPS. ALL CHANNELS 

High gain and low noise. 
Customs built to the highest standards, 
Ample bandwidth for good definition. 
Ideal for the " difficult " fringe and ultra fringe areas. Each pre -amp. supplied guaranteed to have been ' ale tested " and to have received both vision and sound at 200 miles using a standard commercial superhet receiver. Models SC22 and SC23 have self-contained metal rectifier power supply, 200 -250 v. A.C. 
12 months' guarantee. 
Immediate delivery. 

RETAIL PRICE LIST 
(Trade enquiries invited) 
SCI), new model, £5.5.0. 
SG22. two -stage, £8.10.0. 
SC21, two -stage, £6.6.0. requires power supply. 
SG12, TV Sig. Gen., 

28.19.6. 
P G ci, Pact. 

Gén. 
£14.0.0. 

SGI? 

TELEVISION SIGNAL GENERATOR 
Frequence range 90`70 M es. 
Calibration chart for all Television Channels. 
Modulation on sound and vision optional. 
Sensitive meter fitted for use as grid dip oscillator. Ideal for service engineer and experimenter. 
Measures coil, aerial frequencies, etc. 
The only one of its kind on the market. 
Self- contained power supply, 200'250 v. A.C. 
12 months' guarantee. 
Immediate delivery. 

1. V. RADIO CO. 
25, 

PLYMOUTH. 
Manufacturers of Television Eouipment. Tel. 4197 

WIDE ANGLE SCANNING 
Can only be accomplished by using HIGH 
EFFICIENCY COMPONENTS, and 
" ALLEN " can supply the WHOLE range 
necessary for this NEW TECHNIQUE. 
THE LINE -SCAN TRANSFORMER 
is capable of fully scanning any C.R. Tube 
from 9in. up to 17ín. (Double D) Scan at.l6kV. 
THE DEFLECTOR COILS 
are designed to match the above Transformer 
and to give a 70 deg. Scan. 
FOCUS COILS - FRAME TRANSFOR- 
MERS - LINEARITY AND WIDTH 
CONTROLS are immediately available. 
All these components are specified for the 
" TELEKING." For Circuit Diagram of 
Line and Time Base, using 12ín. to 17in. 
C.R.Ts., send 9d. and S.A.E. 

ALLEN COMPONENTS LIMITED 
(Specialists in the manufacture of L.T. Trans- 

formers), 

CROWN WORKS, 197, Lower Richmond 
Road, RICHMOND, Surrey. 

Tel.: PRO 9013 
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TELEVISION PICK -UPS AND 

UNDERNEATH 
NEW. TECHNIQUE 

ALL technically- minded viewers 
must have realised instantly 

that " Holiday in Berlin ". was 
cutting new ground in TV play 
technique. The great variety of 
settings, interior and exterior, and 
the bold use of cine film for several 
lengthy exterior sequences, reached a 
new high revel. Hitherto, departures 
from the straightforward stage play- 
TV technique have been made, but 
only half -heartedly. In " Holiday In 
Berlin," producer Dennis Vance 
and Art Director Barry Learoyd 
blazed new.trails by making use of 
some of the exciting new gadgets 
now available at Lime Grove. Back 
projection of slides was utilised 
in a big way, with the artistes per- 
forming in front of linen screens on 
which were projected photographs 
of all kinds of settings, interior and 
exterior. 

BACK PROJECTION . 

THE technique is not entirely new, 
but no producers have, up to 

now, relied so completely upon this 
means of providing backgrounds. A 
slide projector, with a 150 -amp high - 
intensity arc and a special cooling 
arrangement to prevent the slides 
from cracking, was given ils first real 
trial. A ten -foot mirror was used to 
divert the projected beam on to the 
appropriate screen, in front of which 
were placed the'foreground " props," 
furniture -and actors. Technique 
triumphed completely, even if the 
play itself failed. Reginald Tate 
and a fine cast enacted the somewhat 
rambling story of an ex- German 
scientist who was being blackmailed 
into giving away British secrets to 
save his family, still on the other side 
of the Iron Curtain. And, if they 
missed the sustaining atmosphere of 
conventional 3 -ply set backgrounds, 
they did not show it. The play itself. 
however, was uneven, with some bad 
patches of dialogue here and there, 
and an ending which was more suitable 
for a problem play than a straight- 
forward melodrarria. - 

Nevertheless, the producers are 
to be complimented for their courage 
in pioneering a broader canvas for TV 
plays. 

REFLECTIONS 

THE DIPOLE 

By Iconos 
to be subject to a self -conscious 
emphasis on the particular illusion 
that is being performed. In the 
first days of radio plays at Savoy 
Hill, everything was produced in 
one studio, with one microphone. 
dialogue, music, effects and chorus. 
The technical boys of BBC Research 
evolved the dramatic control panel, 
which provided a multi- microphone 
technique, the use of several studios, 
the isolation of music and effects and 
the availability of artificial echo. For 
twelve months, the equipment was 
hardly touched by the radio play 
producers, until Cecil A. Lewis took 
possession of the new magic and 
assailed our ears with a dynamic 
mosaic of words, music and effects. 
At first the sound montage technique 
seemed to overawe both producer 
and listeners, Today, it is common- 
place -the normal technique of radio 
drama. Perhaps in years to come, 
viewers will likewise recall the early 
efforts 'of Dennis Vance and Barry 
Learoyd. 

TV TRICKERY 
FIRST usage of trick processes in 

radio, films or TV always seems 

TV films, additional to the six 
very large stages used for 
films. At the Penge Empire, Tele- 
vision Varieties Inc., an American, 
concern, have improvised a studio on 
the stage and are already turning 
out first -class variety programmes at 
a great speed. Multiple motion 
picture cameras are used and the' 
stage lighting has been considerably 
supplemented. Top -flight music -hall 
stars, including top liners from the 
Palladium, have been 'busy there- 
mostly working their musical num- 
bers to pre -recorded playback. Tele- 
vision Varieties moved to Penge from 
the Prince's Theatre, which has since 
been occupied by other companies 
making TV films. The most inter- 
esting of these was the pictorial 
recording in colour of a musical play, 
" Gotham Valley," by the Moral 
Rearmament Group. It is intended 
to televise the resultant film in the 
U.S.A. in black and white and at 
the same time have colour copies 
available for the odd experimental 
colour TV transmitters. The tech- 
nical set -up at the Prince's Theatre 
has been highly elaborated, since the 
level of lighting has to be much higher 
for colour photography. A large 
number of tungsten bulb spots and 
high intensity arc lights were strate- 
gically placed in circle and stalls, in 
addition to greatly . reinforced foot- 
lights and floats. Three main 
cameras, each on run tracks, picked 
up the action from the stalls, while 
a fourth camera was available in the 
circle. Gevacolor is the colour system 
used, which has an integral tri -pack 
emulsion on a single negative, com- 
pared with the three separate nega- 
tives (yellow, cyan, magenta) required 
for Technicolor. I was able to watch 
a complete scene of the musical play 
filmed in one take lasting about ten 
minutes. The artistes worked to play- 
back, provided by an orchestral 
accompaniment that had been re- 
corded in New York ! This was 
played back from magnetic tape at a 
low level, while a multitude of micro- 
phones in footlights and elsewhere 
picked up dialogue and vocals, no 
recording on a second tape machine. 

Cameras were started and stopped 
during the course of the action, in 
accordance with a pre- arranged plan, 
and controlled by a technician at a 
.portable switchboard in one of the 
theatre boxes. This is to avoid the 

SPONSORED TV PROGRESS 

LAST 
month I referred to the 

Gilbertian possibility that more 
studio stage space in England might 
be devoted to films for sponsored TV 
than are now occupied by the BBC 
Television or by the cinema film 
people. Little did I think that this 
situation is already practically here, 
in spite of the fact that the sponsored 
TV films are all for export and not, 
at present, for transmission in Eng- 
land. In addition to the old British 
National Studios at Elstree, where 
Douglas Fairbanks, Ltd., are making 
a series of thirty -five films for Ameri- 
can TV, the following studios or 
theatres are actively engaged (or will 
shortly commence) in the production 
of TV films ; Wembley Studio (one 
large stage) ; Highbury Studio (one 
large, one small stage) ; Prince's 
Theatre, Shaftesbury Avenue ; Penge 
Empire ; Shepperton Studios. 

The Shepperton Studios is said to 
be erecting two (possibly three) 
small stages, especially designed for 



324 PRACTICAL TELEVISION - December, 1952 

excessive consumption of the highly 
expensive colour negative film stock. 
Either black -and -white or colour 
prints can be made, of course, and 
the producers of this TV film are 
looking ahead to the more general 
use of colour television in the 
U.S.A. I was very impressed with 
the technical set -up at the Prince's 
Theatre and the business -like way 
the TV film unit were setting about 
their jobs. The theatre auditorium 
seemed reasonably free of excessive 
reverberation, which is the usual 
snag encountered when recordings 
are made in empty theatres. Further- 
more, there is little interference 
from outside noises, a plentiful 
supply of electricity and the location 
of the theatre is central and highly 
convenient for artistes. Dressing - 
room accommodation and the usual 
production offices, stores and property 
rooms, are exactly what is required 
for a TV film unit. 

THEATRES FOR TV 
AFTER all, this is the kind of thing 

that has happened to several 
theatres in New York, and I always 
wondered why the BBC did not do 
the same thing with the large theatre 
at the Alexandra Palace. Originally 
built for elaborate operatic spectacles 
and pantomime, this theatre was 
fitted with every mechanical con- 
trivance and stage trap -door equip- 
ment of the late Victorian era, on the 
lines of Drury Lane Theatre. But 
it did not succeed in this field, and 
blood -tub melodramas followed. with 
occasional pantomimes. In the early 
1900s the gallery was closed as being 
structurally unsafe -but the theatre 
was reopened in about 1909 for "Cine- 
matograph Exhibitions," using the 
ground floor only. Later, the circle 
was reopened for a time. For many 
years now, the Alexandra Palace 
Theatre has been closed or used 
only as a store. There is no doubt, 
however, that the ready -made facilities 
of a theatre building lend themselves 
both to direct television and to tele- 
vision films. If and when sponsored 
television really gets going here in 
England, for British viewers as well 
as the Americans, then I expect quite 
a few of the old, disused theatres will 
take on a new lease of life instead 
of becoming mere furniture stores. 

THE CLOCK 
THE chimney clock at the end of 

the programmes was a valuable 
daily check on set adjustment, 
instantly revealing whether the 
circular dial has become egg shaped. 
The model of Big Ben is not quite 

so useful in this respect, though this 
opens the possibility of including 
the belfry lamp which is alight when 
the House of Commons is sitting. 
1 don't know whether this information 
is of general interest, but it would 
add a little piquancy to the news 
announcements concerning debates 
concurrently in progress at the House. 

TV FILM LABORATORY 
IAM not at all surprised at the 

high figure of £250,000 being 
quoted in the daily press as a possible 
cost of a film laboratory for processing 
television films for the BBC. But I 
shall be very surprised if anything 
much larger than a small " pilot " 
or emergency plant is erected. At 
present, the BBC's films, telefilms 
or otherwise, are developed and 
printed by several film laboratories 
who process for the cinema trade. 
This is a highly competitive field, 
and prices are almost on a cut -throat 
basis, an odd farthing a foot making 
the difference to large contracts for 

the printing of 50 or 60 copies of a 
film for British release. Developing 
and printing machines carry out the 
work at high speed, and highly skilled 
technicians are employed. I would 
be very surprised if the BBC could 
undertake their own developing and 
printing at the same low prices, 
dealing, as they do, with the very 
limited number, of prints required 
for their own use. On the other 
hand, a small automatic developing 
machine for negative work only, 
without the additional optical and 
printing equipment necessary for a 
complete laboratory service, might 
be reasonably inexpensive and worth 
while. . For urgent newsreel work, 
negative can be edited and projected, 
reversed electronically into 'positive 
as it is transmitted. Such a plant 
would give the BBC a greater measure 
of independence and they would 
not have to send negatives abroad 
for processing -in the event of 
unofficial strikes at the laboratories, 
as has happened in the past. 

New Miniature Valves 
3OTH Brimar and Osram announce 

11JJ new miniatures which should 
find application in television equip- 
ment. The Brimar 6BW7 is a high - 
slope R.F. pentode designed for use 
in the R.F., frequency changer, I.F. 
and video stages of television receivers 
and similar apparatus. 

It will operate from a 180 or 250 
volt H.T. rail, making it suitable for 
use in A.C. /D.C. or A.C. operated 
equipment, and is fully screened, thus 
eliminating the necessity for external 
screening. Its mutual conductance 
and figure of merit are higher than 
contemporary types with ho increase 
in the filament rating which remains 
at 6.3 volts, 0.3 amp. 

Two pin connections are provided 
for the cathode, enabling a high 
input impedance to be obtained when 
used in the recommended circuit. 
As an R.F. amplifier, it will provide 
efficient operation up to frequencies 
of 120 Mc /s. 

These factors make this valve one 
of the most advanced types for use 
in television and V.H.F. applications. 

ONE of the new Osram pentodes 
is type N.309 and is also a 

high -slope pentode, on Noval B9A 
base, suitable for the video stage of 
television receivers. Details are as 
follows : 

Heater current, 0.3 amps. 

Heater voltage, 15 volts. 
Anode voltage, 200 volts. 
Screen voltage, 200 volts. 
Mutual conductance, 10 mA!volt. 
List price, 17s. 6d. Purchase Tax, 

7s. 7d. Total. 25s. Id. 
The other new valve, the Osram 

B309. is a double triode amplifier 
with indirectly- heated separate 
cathodes. Its characteristics are 
similar to the American 12 AT7 
and the B9A base is used. The heaters 
are separate and can therefore be 
connected in series or parallel. 
Details are as follows : 

Heater current, 0.3 amps (parallel), 
0.15 amps (series). 

Heater voltage, 6.3 volts (parallel), 
12.6 volts (series). 

Anode voltage, 300 volts (max.). 
Mutual conductance. 5.5 mA /volt. 
Anode dissipation, 2.5 watts per 

anode. 
List price, 17s. 6d. Purchase 

Tax, 7s. 7d. Total, 25s. Id. 

ORYX SOLDERING IRON 
IN our November issue we reviewed 

a new novel soldering iron for 
low -voltage operation. Unfortunately 
the price quoted by us for this iron 
was incorrect and we are asked to 
point out that the actual selling price 
is 25s. 
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PRIVATE 
OPINIONS 

. . It is everything you say, in fuel even more : on every range 
it, in accurate ... after about half an hour from receiving it 1 izad . 

it working. " -A. P., Longton. 

. I um very pleased with kit, especially the instructions -so 
clear ! " -K. T., Cteet.horpes. 

. . 7felt 1' had to write and congratulate you for putting on the 
market a R/C bridge of such high accuracy at a phenomenally low 
price. Construction is remarkably easy.... " -D. G. R. L., Ch.eum. 

.: I am very phrased with saune and think it remarkably good 
value for such a low-cost.... " -W. E. C., Hove. 

'a . when one of your bridges was tried out aoainst Laboratory 
Standards and everyone present was amazed at th,: very high degree 
of accuracy ' -J. R., Fulham. 

THE RADIO MAIL 30/- RES. /CAP. BRIDGE KIT IS 
THE BEST RADIO VALUE OBTAINABLE TO -DAY 
5 rnegohms- 50,000 ohms 
100,000 ohms -1,000 ohms 
1,000 ohms -10 ohms 

50 mfd.-.2 mfd. 
I mfd.-.0I mfd. 
.01 mfd.-.0005 mfd. (500 pF.) 

NO CALIBRATING. An accurately calibrated panel with 
each kit, each range being separately calibrated. 

NEW COMPONENTS. Specially selected for accuracy. 

EASILY ASSEMBLED. Instructions, circuit and diagrams. 

Part post & packing 1/6. Cash with order or C.O.D 

RADIO MAIL ,' RALEIGH ST., NOTTINGHAM 
Stamp for lise and with all enquiries, please 

The new ARMSTRONG 
Television Chassis Model T.V.I5 
incorporating 12in. C.R.T., is now available Ìor disiribution 

PRICE 

53 Guineas 
TAX PAID 

Also available in a beautifully veneered two -toned walnut 

CONSOLE CABINET. 63 GUINEAS Tax Paid. 
Installed free. 

Comprehensive Maintenance Semite available. 
Please send for Radiogram and T.V. list, post free. 

ARMSTRONG WIRELESS & TELEVISION CO., LTD., 
WARLTERS ROAD, HOLLOWAY, LONDON. N.T. 

Telephone -NORth 3213. 
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OLDERING 
ta rice `Y ia,s t 
mete e/j-e,Ci:efrte 

* mete eGonosltácaG 

TYPE SI 

Supplied complete 
with 15 feet reel of 
acid -cored solder, 
spare 15 feet resin - 
cored solder and 
fitted with 5 feet 
tough rubber 3-core 
cable. Finished in 
heavy chrome. 

EACH REEL HOLDS 15 

FEET CORED SOLDER 

TRIGGERACTION FEED 

PERFECT CONTROL 
FOR SMALL ASSEMBLY 

AND JOINTING WORK 

FINELY BALANCED 
WITH EASY -GRIP 
PLASTIC HANDLE 

RAPID, CONSTANT 
HEAT 

HEAT CONCENTRATED 
AT WORKING POINT 

LOW CURRENT 
CONSUMPTION 

and 5older- 

W o115olderává fable foe all 

Work 

r kotn fine Insu amont 

¡ndustrial duty 
ta heavy 

4' Obtainable from all leading tool merchants and factors 

WOLF ELECTRIC 'TOOLS LTD. ° 
PIONEER WORKS. HANGER LANE. LONDON. W.S 

e.«c 105 .A«c141.,u .nos ..,,w5 GLASGOW 
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MAINS DROPPERS 
Welwyn 70E9 with 3 taps ... 2/6 ea. 

7552 with tap at 40f2 .., 1/9 ea. 
Erle 7175) with tap at 6039 ... 1/3 ea. 
Zenith 3581) with 5 taps ... 24 ea. 

METAL RECTIFIERS 
12 v. 1 amp.. re ; 230 v. 45 mA., 9 /9. 
2 v. to 6 v. 1 amp.. 3' -. 250 v. 75 mA., 74. 
12 v. 1 amp. 5 -. 12 v. 5 amp., 184. 
CHOKES 

Cast Iron Case, pitch dipped, 
5 H. 250 mA. . 8 9 ea. 

Midget type. 10 h, 25012, 10 mA. 1 9 ea. 

RIAS CONDENSERS 
T.C.C. 25 mid. 25 v. D. C. ... 
Daly 50 mfd. 50 v. D. C. 
Dubilíer 50 mfd. 12 v. D. C. ... 
Hunts 25 mfd. 50 v. D. C. ... 
T.C.C. 12 mfd. 50 v. D. C. 
T.C.C. 50 mfd. 12 v. D. C. chassis 

mounting 
T.C.C. 50 mfd. 12 v. D.'C:Micro- pac... ... ... ... 

1 3 ea. 
2 6 ea. 
1 9 ea. 
1 9 ea. 
1.- ea. 

THIS MONTH'S OUTSTANDING 
BARGAINS 

T.C.C. 8 mfd. aso v. ... 1/3 ea. 
B.E.C. 32 mfd. 350 v. ... 1/6 ea. 
Metal Rectifiers 12 v. 1 amp. 1x8 ea. 
T.C.C. 25 mfd. 25 v. D. /C. 1/3 ea. 
Octal Grid Caps ... ... 6d. doz. 
Jack Sockets ... 6d. ea. 
100 1(12 L Meg. Q S.P.S. ... 2/9 ea. 
Morganite 1 Meg. less 

switch ... .. 1:6 ea. 
Wire Wound Controls, 200 Q. 

5Q. 10 K!!, 25 K!1. 50 Kí1 2,- ea. 

IiX. (:OL'. VOLUME CONTROLS 
200 Q, 500D. 600!2, 5 K!2. 10 Kí2, 20 K!2, 
25 KQ, 50KQ, 100 K-!2, 150 K12. 200 K1). 
} Meg. f), 1 Meg. Q. 1 Meg. Q, 2 Meg. D. 
All 11- ea. 
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Ot 871 ä1:11t 11,rr9D 
ALPHA RADIO 

hdt`a 
pole, 

100 125v. 
200,250v. 
f" shaft 

suitable for 
recording. 0. 

32 6 each. 

SUPPLY CO. 
VALVES 

GUARANTEED NEW AND BOXED 
SOME GOVERNMENT SURPLUS 

X76M 10 - 61-30 9 6 
PEN3B3 10 - (ìAC7 7/3 
705 10 - 5Z4G 94 
UU9 9'- 6B4 
TH30C 10"- 6C6 i/8 
EBC3 10- 6F6G 9/- TSP4 9'- 6116 4/6 
EL35 108 6J7M 8/8 
12Z3 91- 6KiG 6'8 
6SS7 9/- 6X8G 12/8 
L63 5'6 6L'7 8'- 
MS4B 12/6 6N7 7.6 
12AT7 10'- 6Q70 104 
12J5 

86 6SG7GT 7 9 
3Q5GT 8 6 5S147 7.'- 
VR150!30 9'- 6SJ7 9/8 
OZ4 8'- 6SK7 7i- 
1115 8.9 6SL7 94 
1S4 8'9 6SN7GT 11/8 
155 89 6807 91 
1T4 8'9 GV6G 9/- EF39 
2A3 T8 6V6GT 9'- EBC33 8 - 215SG 4'- 6X5GT 7/9 EF35 78 2X2 
3Q4 9 8 6AAPM.5 

10/8 SP61 4- 
89 SP41 4 - 354 104 707 9'- RF50 g$ 

3V4 9:8 7C5 9'- EP-59 2'6 I 

42 9'6 7Ct 9 - FFB 7 8 5U4G 9- 7Y1 9- VU39 9- 
TERMS: Cash with order or C.O.D. II Vl, uRDí;It ONLY. Full List Postage, Ga. to 10.-; 1 - to 20-; 15 to Y3; :. - to S7. Minimum C.O.D. 

STANDARD VOL. CONTROLS 
Centralab ; Meg.Q, } Meg.!), 

1 Meg.!1, S.P.S. ... ... 3,9 ea. 
Centralabs 1 Meg. D.P.S. ... 5'- ea. 

25 K!1 less switch 
-. 

. 1r6 ea. 
Morganite ! Meg.Q, 1Meg.d1 

BO 9 6 2 Meg. D. S.P.S.... 319 ea. 
807 109 Morganite 1 Meg. Q. less switch 2'6 ea. 

2 STANDARD l' \N ELECTROLYTIC 12M 79 T.C.C. 10 mfd. 459 v., 33 ca.; Hunts 1208 9 - ti; m;d. 450 v., 3 3 ea.: T.M.C., 16 mfd. 12K8 9 6 4,50 i.., 3- ea.; T.M.C., 8 x 8 mfd. 450 v.. 25A6O 9 6 3 6 ea.: B.E.C. 6 x 15 mfd. 350 v., 3x6 3.5L6GT 10 - ea.; B.I. 16 mfd. 500 v., 3 9 ea.; B.E.C. 35Z4GT 9 6 IS mfd. 450 v., 33 ea.: B.E.C. 8 x 8 mfd. ECL80 12 6 450 v.. 3'6 ea.: B.E.C. 18 a 16 mfd. 450v., EI140 2- 4 9 ea.; Dubilier 32 a 16 mfd. 350 v., FIL23DD 8 6 5:9 ea.; Dubllìer.24 a 16 mfd. 350 v., KT61 10 6 5'9 ea.; Duhilier 32 x.9 mfd. 350 v.. 413 KT66 116 ea.; T.C.C. 16 a 24 mfd. 350 v., 518 ea.: KTZ41 
MH4 
MSPen 
Pen25 
TP25 
UL,41 
UY41 

8Ì9 
5%- 
84 
8/8 

11/8 
10/8 

.E.C. 32 x 32 mfd. 450 r., 7- ea. 
('OIL FORMERS 
Aladdin with iron core slugs, 

fin. and Lin. .. 9'- doz. 
Paxolin 3in. a lin. .,. ,., 4d. ea, 
Ceramic Coil Formers ... ... 5d. ea. 
SPEAKERS 
Olin, Elac, 138: 5in. Goodmans, 13/9 
5in. Plessey, 12'9 ; 61in. Pieseey. 12' - 
loin. Plessey. 2.26 : loin. Rola, 32/8 
12in. TruVox, 578. TruVox 12in 
Heavy Duty Speaker, 15!2. £840/0 carriage 3 -. 
THROAT MICROPHONES 
2 Units in box ... ... .,, 2/- ea. 
available; send 3d. stamp. 
and postage charge 2'3. 

5/6 VINCES CHAMBERS, VICTORIA SQUARE, LEEDS, 1 

ARTHURS HAVE IT! 
LARGE VALVE STOCKS 

TEST METERS IN STOCK 
AVO VALVE CHARACTERISTIC METER IN STOCK. 
"AVO," "TAYLOR" TEST METERS AND 

SIGNAL GENERATORS. MEGGERS 
AVO. No. 8 IN STOCK 

Leak Point One Amplifiers ... 128 7 
Leak Pre -amplifiers 9 9 
Leak Vari -slope Pre -amp. for Leak Point One 12 12 
Leak Tuning Unit ... ... ... ... 38 5 
Chapman Tuning Units ... ... ... 17 6 
Connoisseur Two -Speed Motor ... ... 22 18 
Decca Replacement Heads and Pick -ups 
Wright & Weaire Tape Deck 

93 Cossor Double Beam Oscilloscope ßj049 ... 132 10 
Partridge Output Transformers 

for Williamson Amplifier 7 5 
LATEST VALVE MANUALS 

MULLARD, OSRAM, & BRIMAR No. 4, 5/- each. 
MAZDA 2/- each. Postage 6d. extra. 

TELEVISION SETS, WIRE AND TAPE RECORDERS 
ALWAYS IN STOCK 

Goods offered subject to price alterations and being 
unsold. 

a/ha/first Est. 
1919 

PROPS.' ARTHUR GRAY, LTD. 
OUR ONLY ADDRESS : Gray House, 

150 -152 Charing Cross Road, London, W.C.2 
TEMp /e Bar 5833/4 and 4765 

TELEGRAMS -" TELEGRAY, WESTCENT. LONDON." 
CABLES -" TELEGRAY, LONDON." 

TALT.OIT 
CABINETS 

for the 
VIEW MASTER 

ELECTRONIC ENGINEERING & 
PRACTICAL TELEVISION SETS 
MINI -FOUR ARGUS P.W. 
3 -SPEED AUTOGRAM CRYSTAL 
DIODE P.M. TAPE RECORDER 

" TELE- KING " WITH DOORS 
in pack -flat kits or assembled cabinets. 
Radiogram, Radio and Television or 
combination cabinets made to suit 
customer's requirements, in quantities 
or singly. Tape Recorder Cabinets. 
Prices and literature on application 

Mini -(our Cabinet, Blue Leathercloth, complete with 
grille and plastic handle ... 14,'- incl. postage 

JAMES TALLON & SONS LTD. 
(Dept. P.T.I) 

MANOR WORKS . MANOR ROAD 
RUGBY Telephone : RUGBY 2070 
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The Editor does not necessarily agree with the opinions expressed 
by his correspondents. All letters must be accompanied by the 
name and address of the sender (not necessarily for publication): 

LOW -NOISE PRE -AMPLIFIERS 
SiR, -May I point to two slips in the article entitled 

" Low -noise Pre -amplifiers," by Mr. A. Thomson, 
in the November issue. On page 24), col. 1, it is stated 
that a 6AK5 can be used for VI in Fig. 2. This valve is, 

however, not suitable for triode connection since the 

suppressor grid is connected internally to the cathode. 
To connect anode, suppressor and screen together as 

shown would therefore result in R2, L2 and RI being 
placed directly across the H.T. supply. The valve 
required here is an EF9I or its equivalent (6AM6, 6F12, 

Z77, etc.). 
It is also stated that the equivalent of the 6AK5 is a 

Mullard EF95. It would appear that EF91 is intended, 
and that the tÿpe shown is a misprint. -W. E. THOntrsoN 
(St. Leonards -on -Sea). 

AN E.H.T. HINT 
sIR, -i recently had to change from a voltage- doubled 

E.H.T. system to a straight- output type. In the 
former two J -50 rectifiers were fed with 1,000 volts in a 

normal doubler circuit, using two 0.5 nF condensers 
feeding through a 100 k ti resistance and smoothed by a 

0.5 pF condenser to earth. (The negative side of th'e 

E.H.T. is earthed in this arrangement.)' When I changed 
to the straight transformer with 2.5 kV output. 1 found 
that the spot was elongated to about yin., and even 

further capacity up to I It F would not reduce it to a spot. 
When a further 100 K 12 resistor had been added in 
series with the first and a 0.5 t F connected from this 
junction to earth, perfect results were obtained. 

The 'fact that extra smoothing is required when 
changing from doubler circuits to straight feed is a point 
worth watching. -F. H. WALKER (St. Margarets). 

SMEARING 
SiR. -May I be permitted to add a helpful word to 

B. S. Dengate, of Tonbridge " Your Problems 
Solved," October issue, and possibly any others with 
similar troubles? 

The cause of his defect may well be due to poor L.F. 
response in the video amplifier. This could be caused by 

eithér an o/c R24, change in value of R23 or leaky C19, 

each of which will alter the time -constant of the circuit, 
thus causinn a trailing off of V5 IA and resultant " streak- 
ing " instead of a sharply defined outline. -H. S. 

RONDEAN (Hornchurch). 

AERIAL PRE -AMPLIFIER 
SIR, -The position concerning aerial pre -amps is 

.much simpler than Mr. Fleck appreciates(" Corres- 
pondence," September issue). 

The real virtue of installing the unit as near the aerial 
as possible is to overcome noise generated in the feeder 
as well as the interference that is picked up by the outer 
shdathing. 

Suppose the aerial picks up 10 volts and the noise 
from the feeder totals 5 volts. We then have a ratio of 
2 : I signal /noise at the set (neglecting feeder losses) which 
cannot give a clear picture. 

If we install an amplifier at the aerial with a gain of, 
say, 10, we have a signal of 100 volts, which arrives at the 

set with added noise -voltage of 5 volts as 105 volts, 
a s/n ratio of 100/5 or 20,11, which is much better and 
will give a good picture. 

The actual position on the site is not qui(e as simple 
as this. 

From much practical experience I can say that it is 

quite needless to go to all the trouble of mounting the 
amplifier at the masthead. Providing that the highest 
quality low -loss airspaced down lead is used, the loss 

in the run down the mast is negligible and the pre -amp 
can then be mounted inside the roof. 

This is where it will be protected and accessible, and 
will still perform its function of improving the s/n ratio, 
as most of the interference is picked up inside the house. 

Aerial- mounted pre -amps were developed for radar 
use where -the requirements and conditions are quite 
different from TV use.- SrEWART L. HUDSON (Paignton). 

CAGE AERIAL 
SIR, -i was horrified to see the " Cage Dipole " rearing 

its ugly head in the article " Aerials for Wenvoe," in 
your October number. Surely, it is high time that the 
popular fallacy that an increase in the effective diameter 
of the dipole gives improved definition was exploded 
once and for all ? 

Jt is, of course, quite true that such an increase does 

result in increased bandwidth, but since `the loaded 
bandwidth of even a fine -wire dipole (34 s.w.g.) is far in 
excess of present requirements, it is difficult to understand 
what advantage can possibly result from a dipole with 
an effective diameter of 4in. to 6in. ! 

Should anyone refuse to take the word of an amateur 
like myself for this, I would refer him to a paper read to 
the I.E.E. by F. R. W. Stafford, M.I.E.E. Herein it is 

shown that the theoretical loaded bandwidth of a 34 

s.w.g. dipole on channel 4 is 9.4 Mc /s, while that of a 

¡in.-tube is 10.8 Me /s. Practical measurements show an 

increase of 15 -20 per cent. on these figures. 
It may be that the popular misconception has resulted 

from a consideration of the intrinsic bandwidth, which is 

just half that of the loaded bandwidth of a dipole 
correctly terminated with a matching feeder and resistive 
load. 

A further point is that any increase in the effective 
diameter of the dipole (on TV frequencies) above lin. 
materially alters the impedance at the centre, so that the 
cage dipole, with an effective diameter of 4in. to 6in., 
would be mismatched to the feeder if connected as shown 
in the diagram. with the probable result of an actual loss 

of efficiency. -H. B. GREGORY (Birmingham). 

The Author replies : 

I ant certainly not in whole agreement with Mr. 
Gregory'.v comments. The question of the bandwidth of 
television receiving aerials bristles- with difficulties as so 

many unknown factors enter into the problem, and while 
I do not doubt the statements made regarding the 34 

s.w.g. dipole it should be noted that the bandwidth ex- 
pressed was the theoretical bandwidth. 

Not having read the paper mentioned by Mr. Gregory 
I cannot enter into a discussion on it : however, there are 
a Jew points which must be considered when estimating 
the bandwidth of an aerial. They are : 

The bandwidth depends upon (a) The intrinsic bandwidth 
of the aerial. This is taken with the active dipole short - 
circuited at the centre and is to some e.vtent dependent 
upon the height of the aerial above the ground. lite 
distance and stature of nearby objects may also have an 
effect. 

(h) The length of the tran.smi.ssion line, and its particular 
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characteristics, which connects the aerial to the televisor. 

(c) The nature of the input impedance of the receiver 
with its magnitude and phase. 

From the practical point of view all' that is required 
is that the aerial should be capable of enabling the 3 Mc /s 
lines to be resolved on Test Card C (this presupposes, of 
course, that the receiver itself will resolve these lines). 
The cage dipole, which has caused Mr. Gregory so mach 
pain, was merely offered to the experimenter for his 
consideration ; there is no doubt that if a televisor will 
not resolve the 3 Mc!s lines when used with a correctly 
constructed and linked cage dipole it will not resolve them 
at all. 

I must thank Mr. Gregory for his remarks as it has 
drawn my attention to an error in Fig. 3 showing the 
construction of the cage dipole. The lower half of the 
dipole should be connected to the sheathing of the coaxial 
cable and not as showit in the diagram. The centre wire 
of the coax is connected to the wires in the top half 
of the dipole. I'm afraid 1 overlooked this in the proof 
stage. 

It is not thought that the article requires any further 
defence. Suggestions were offered as to the type of aerial 
most likely to suit different localities served by Wenvoe 
and individual measurements of the different arrays was 
not given as they have been dealt with quite adequately 
in previous issues of PRACTICAL TELEVISION -even hose 
of quite rècent date. -ERG. 

SIR, -1 would like to bring to the attention of Mr. 
R. B. Miles, a point which he appears to have 

missed when he states that there would be no difference 
in the reception if the preamplifier were placed at the 
aerial or the receiver end of the feeder. This statement is 
incorrect. He correctly states the main source of noise 
is from the amplifier itself and cannot be got rid of by 
any means, but the important factor in determining the 
reception value is the signal to noise ratio. Now the 
noise generated by the amplifier is obviously the same 
wherever it is placed ; therefore if we can put it where the 
signal is strongest; namely at the aerial itself, we will be 
better off. For example, if the total loss in the feeder 
plus losses due to pluggery mismatching, etc.. is 6 db- 
quite a reasonable figure -this is 2/I voltage ratio. 
Assuming a 50 pV signal at the aerial and 10 pV of 
noise from the preamp., then with a preamp. gain of 
4/1, the signal to noise ratio would be at the receiver 

terminals 
4x50 

10 
20/1, but with the amplifier at the 

receiver end the ratio would be 
10 

4x25 -10 /I. Therefore, 

the reception would be improved by 2/1 in the first 
case compared with the second. -M. R. HARKNETT 
(Portsmouth). 

INTERLACING 
SIR, -With reference to your query re "Interlacing," 

In PRACTICAL TELEVISION, October, 1952. The 
check I always perform is as follows : 

1. Set focus of picture to give best definition of lines. 
2. Very slowly scan the picture from bottom to top 

until the eye manages to fix on one line. This line will 
now appear to move vertically till it disappears off the 
top. 

3. Repeat the operation but starting from the top ; 

scan the eye downwards. 
4. Check for the half line at top of piclure : this 

should be quite clear and should not jitter horizontally. 
if interlacing is not taking place at all the scan lines 

will appear to he stationary and the half line will not be 
seen as it will be superimposed on its neighbouring line. 

Also, if the half line tends to jitter horizontally this is 
usually a sign that some interference or other cause is 
'upsetting the time -base synchronising. 

In conclusion, I may say that bad adjustment of 
frame hold control will affect the interlace and the 
effect of stray line pulses from flyback will upset it also. 
-LESLIE LEWIS (Sheffield). 

SCANNING COILS WRONGLY MARKED 
have noticed that several readers have requested 

your advice regarding incorrect picture width and 
height in the Viewmaster Televisor, and I think that 
the following may be helpful to them. 

On completing my set (also a V /M), i found that the 
frame scan was about an inch too great, and the line 
scan too short by a similar amount. After wasting a 
lot of time in testing or replacing most of the small 
components in the scanning circuits, I began to suspect 
the scanning coils of being faulty and, after ascertaining 
that no harm could result, i removed the two wires 
from LI and L2 and joined them on to FI and F2, 
and those from FI and F2 on to Li and L2. 

This had the desired result, as the raster now took 
on the right proportions, with the controls set at about 
half -way. Obviously, the coil terminals had been 
incorrectly marked. 

I think that any constructor who is faced with a similar 
difficulty may well be advised to try this, before doing 
anything more difficult or expensive. -W. ROLFE (Graves- 
end). 

FROM VCR97 TO ACR2X 

S 
iR; it is apparent from the article and from his letter 

in the April. 1952, issue that Mr. J. Muir Smith has 
actually tried this conversion and one can only assume 
that his statements regarding the relative deflection 
sensitivities and the necessary modifications are correct. 
They do net, however, agree with the figures quoted, as 
these show that at a given final anode voltage the ACR2X 
has a Y.plate sensitivity of the same order as the VCR97 
but an X plate sensitivity of only about half that of the 
VCR97. 

I note that the figures quoted for deflection sensitivity 
agree with those given in a recently published table. 

I would be interested to know if other readers can 
confirm that these figures are in fact incorrect, as others 
besides myself may have been deterred from purchasing 
an ACR2X tube by the apparently low X plate sensitivity 
relative to the VCR97. -R. A, HARVEY, B.Sc. 
(Stockbridge). 

SIR, -Your correspondent, J. Muir Smith, writing on 
page 268 of the November issue, compares the 

VCR97 and ACR2X cathode ray tubes, and states 
that the latter has double the Y plate sensitivity of the 
former. His quoted figures do not bear this out ; we 
have, for Y plate deflections at a constant EA of 2,000 v : 

VCR97 2 00p =0.30 mm /v. 

ACR2X 26 = 0.34mm /v. 

whilst in the use of the X plates the figures are: 

VCR97 
2 000 

1,140 
=0.57 mm /v. 

ACR2X 2 Ö =0.30 mm /v. 

indicating that the ACR2X has, in fact, a much lower 
deflection sensitivity. This is in line with my own 
practical experience wherein an ACR2X was consider- 
ably underscanned by a VCR97 circuit. - J. G. SLOAN 
(West Kilbride). 
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INDICATOR UNIT TYPE 182A. This unit co'd ins 
VCR517 Cathode Ray bin. Tube. complete with Mu-motal 
screen. 3 EF50 4 SP61 and 1 504G valves, 9 wire -wound 
,volume controls and quantity of Resistors and Condensers. 
Suitable either for basis of Television ( full picture guaran- 
teed) or Oscilloscope. Offered BRAND NEW (less relay) 
in original packing case ar 79'6d. Plus 7'6 Carr. 
" W.W." Circuit supplied l'1, c. 

PYE 45 ille,s STRIP TYPE 3583. Size 15in. x Bin. n 21n. 

Complete with 45 mc,. s Pye Strip. 12 valves, 10 EF50. EB34 

and EA50. volume controls and hosts of Resistors and 
Condenser. Sound and vision can be incorporated on 
this chassi with 
Modification data supplied. Price £5, carriage 

condition. 

* A COMBINED SIGNAL TRACER AND AUDIO OSCILLATOR * 
An easy to build unit that can be used for 1.F: and Audio signal tracing, without any switching ta tuning. including variable out- 

. put .oscillator. for amplifier checking. Highly sensitive, responds to signals picked un from an ordinary receiving aerial. The 

circuit is that of a high -gain 2- stage. resistance- coupled audio frequency amplifier, employing 3 miniature 1.4 valves, with a 3in. 

speaker in the output of the Power Amplifier Stage. An added advantage being that as this Unit is " All -Dry " it cán be used 

with safety on A.C. or A.C. D.C. mains and Battery sets. The complete Kit with portable cabinet (sire Gin. x lin. ec. din.) and bat- 

tery weighs only 4 lbs. We shall be pleased to supply a complete Kit for the construction of the above. right down to the last nut 

and bolt, including 2-IT4 and 1 -1S4 Valves. 3in. Speaker and Portable case and All -Dry Battery for £440,6. Concise instructions 

and 
d 

circuits supplied. 
1ext a charge of 13". 1rThris 

and 
highly 
instructions 

efficient instrument 
supplied 

nd a MUST for every radio man 
Unit will be assembled 

WALKIE-TALKIE TYPE "46- (case removed) complete with 
'6 'Valves. 2VP23, 11L23, DD, QP25, TP25 and ATP9. aerial rods, I.F. 
trans.. 1.6 me 's. mike trans. in new condition, but less trans- 
mitting components and colis removed by M.O.S., 351-, earr. paid. 
(Less Valves, 12/8.) 

EXCEP'l'1(INAL VALVE OFFER 
1 *Ten EF50 Brand New (Ex-Units) ... ... 

8K8G,.6K7G. 6Q7G, 5Z4G: 6V6G (or KT61) ... 
1R5, 1S5, 1T4 or (3S4 or 3V4) ... .. ... .. . 

TP25, HL23 DD, VP23, PF,N25 (or QP25) ... ... - ... 

55'- Set 
426 .. 
326 ,. 
27 6 ,. 

PERSONAL TELEVISOR. We can supply from stock all com- 
ponents, valves and C/R tubes as listed in " Practical Television" 
Nov. issue. . 

'l'APEAIASTER 
All the components. motors and Microphones suitable for the 

above NOW IN STOCK. 

STROBE UNITS. Brand New. in sealed cartons, these contain 
SIX EF50s.. five EA50s, one SP61. a host of condensers, resistors, 
transformers, chokes, relays, switches, seven pots and five smooth_ 
mg condensers. Size 18in. x Win. x 7iin. Onl V 67;6, plus 5i- carria °e, 

(CATHODE RAY TUBES : 

VCR97. Guaranteed full picture. 40 ", carr. I / -. VIER'NAS'CER AND 'f ELF. -KI \G 
' VCR.5l7. Guaranteed full picture. 40 ". care. 31 - 

3ßI'1. Suitable for 'scopes or Television. 25'-, earr. 3i -. Full comprehensive stocks of the above now available, manu- 
MU -METAL SCREEN for VCR97 or 517. 1211d. factored by reputable manufacturers. Viewmaster booklet, 

Rin. ESCUTCHEON. Brown ba indite. Suitable plate glass and 7.6. Tele -King booklet, 8.- post free. 

mask for din, tube Price 7 6 each. 
SEND POSTAGE FOR NEW 1953 COMPREHENSIVE 28 PAGE CATALOGUE. 

5, HARROW ROAD, PADDINGTON, LONDON, W.2. TEL.: PADDINGTON 1008/9, 0401. 

DCO L 
(Regd Mode Me,k) 

N161.1= 
10/6 

SOLDERING 
INSTRUMENTS 

FOR 
SUCCESSFUL HOME CON- 
STRUCTION AND ALL 
SOUND EQUIPMENT 
SOLDER JOINTING 

STANDARD MODEL " 
AS ILLUSTRATED 25/6 
Any volt range supplied, 6,7 to 

230'250 
' in" dia, bit Standard Model 

dia. bit Standard Model 
I¡." Detachable Bit Type (Factory 

Bench Line) 
Equally suited to daily or intermit- 
tent use 

Mode in England 

Registered Design 

British, U.S.A., Foreign Patents) 

Export Enquiries invited 

WRITE DIRECT TO 

ADCOLA PRODUCTS LTD. 
Sáleis; Offices & Works é CRANMER COURT; CLAPHAM 
WGH ST., LONDON, S.W.4. MACaulay 4272 

12/6 
TELEVISION CHASSIS 

TYPE 97 INDICATOR. BRAND NEW -LESS VALVES 
AND TUBE. CONTAINS 6 EF50, 3 OCTAL and 5 EASO 

HOLDERS. VCR97 HOLDER. 14 POTS, ALSO RESISTORS 
and CONDENSERS, etc. -- VALVES 

VR91 ... 5/- KT2 ... 5/- 5Z3 ... 7/- I2H6 ... 5/- 
SP61 ... 2/6 955 ... 5/- ISS ... 9/- 35L6 ... 9/6 
VU120... 5/- 6SK7 ... 5/6 KT66 ... 12/- CV66 ... 5/- 
5G215... 3/- 6SN7 ... 12/- 12517 ... 6/- EF39 ... 7/6 
EL50 ... 7/6 IRS ... 91- 617G ... 5(9 HL2 ... 3/- 
6SH7 ... 4/6 807 ... 9/- EC52 ... 5/- ECC3I... 6/6 
6X5 .. 8/6 6K8 ... 12/6 EB34 ... 2/- 
1T4 91- 80 ... 10 /- PEN220 3/- 6V6 ... 10/- 

FW4 /500 10 /- EF54 ... Si- EF36 ... 4/6 6K7 ... 7/- 
6Q7 ... 10/6 DI ... 2/- 6N7 .. 7/- 5Z4 .. 10 /- 
9D2 .. 5/6 VU133... 3/- I25H7 6/- KTW6I 7/- 
EA50 ... 2/- EBC33... 7/- 5Y3 ... 10/- 6G6 ... 9/6 

SP4I .. 2/6 954 ... 3/- 3A4 ... 9/- APT4 ... 6/- 
VUII1... 3/- 6H6 ... 5/- KT44 ... 8/- 50L6 ... 9/6 

SET COMPLETE £,4, VALVES 21 ARGUS 
CONDENSERS. -8 mfd. W.E. 475 volt, 2 6. 8 mfd. 600, All 
Con., 2 6. 15, 25, 33, 47, 50, 100, 150, 250, 500, 2,500, 2,000, 5.6 doz. 

RESISTORS. -Mixed 1, I, 2 watt, Erie, 46 doz. All Types, 

Vitreous, from II -. 
POTENTIOMETERS. -Ail values to 2 Meg., 2.6 each. 100 k. 

and ; m., W.S., 4' -. 
M.C. METERS, -300 m'a, 500 m;a, 100 in a, 50 m,'a, 616 each. 

VINER 
26, EAST STREET, MIDDLESBROUGH 

Tel. : 3418 MIDDLESBROUGH 
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RADIO S UPP L Y CO. 15, WELLINGTON ST., LEEDS, 1. 
-, i'erms C.W.O. nit C.O.D. No C.O.D. under £1. Postage 1/- charged on order, up lo $1 ; from 01 to £3 add 1 6 over 03 post free. Open to railer: 9 n.m. hr 5.30 p.m Sats, until 1 p.m. S.A.E. 4vith enquiries, phase. Full list, 5d. Trade I.i.i, 5d 

R.S.C. MAINS TRANSFORMERS 
Interleaved and impregnated. Primaries 200- 230 -250 v 50 c s Screened. 

TOP SHROUDED, DROP 'l'IIRODUII 0 -9 -15v 1.5 a. 13,9: 0 -9 -15 v3 a, 169; 0 -9 -15v 2600-260 v 70 ma. 6.3 v 2 a, 5 v 2 a ... 14 11 6 a, 22 9: O-4- 9 -15 -24 v a s ... ... 22 9 -0- 260v80 ma. R, ?v2a,5v2a ...159 S01U0'('HL\I(: CHOKES 350 -0-350v 110 ma, 6.3v 2 a. 5v 2 a ...176 
9áO ma 8 -1O 250-0-250v 100 ma. 6.3v 4 a, 5v 3a .2311 
250 ma310 

h5 50 ohms ms 
350-0-350 v 100 ma, 6.3 v -1 v 4 a C.T. 200 ma 3 h 50 ohms Potted 0-4.3 3 a 

150 ma 10 h 220 ohms Potted ... 
... 29 11 

350-0-350 v 150 ma, 6.3 v 4 a, 5 v ß a ... 29 11 
100 ma 30 h 200 ohms 350 -0-050 v 150 ma. 6.3 v a, 6.3 v 90 ma 10 h 100 ohms 
80 ma 10 h350 ohms CLAMPED UPIO IGH'T MOUNTING 60 ma 10 h 400 ohms 300-0-300 v 100 ma, 6.3 v 3 a, 5 v. a a :.. 22/9 50 ma 50 h 1,250 ohms Potted 350-0-350 v 100 ma, 6.3 v. 3 a, 5 v 3 a ... 23'9 40 ma 5 h 150 ohms... 

.. 
FULLY SHROUDED UPRIGHT 
250-0 -250 y 60 ma, 6.3 v 2 a, 5 y 2 a. 

Midget tyne 21-3- 31ns.... ... - 17/8 
250-0-250 v 100 ma. 0 -1 -6.3 v 4 a, 0 -4 -5 v 

250.00 456 v 100 ma. 6.3 v 6 a, 5 v 3 a, For 
25'9 

R1355 Conversion ... ... 28!9 
0300.0.300 v 100 ma. 0 -4-6.3 v 3 a, 0-4-5 v 

359-0-350v70 ma, 6.3v2a,Sv2a ...18'9 
350 -0.350 v 100 ma, 0 -1-6.3 v 4 a, 0-4-5 v 

59 ' .0005 mfd. 2 gang, 4'9 : Vol. controls. .25 K, with D.P. switch, lin. spindle, 211. 
IP.M. SPEAKERS, - All 2 -3 ohms 51n. IGoodmans, 14'9: It in. FLAC, 15'9: Sin. 'Plessey, 15 9 ; 8in. Role, 17'9; 101n. Plessey, 

18 11. 
111.E.. SPEAKERS (2 -3 ohms). bin. Rola, 
'700 ohm Field. 129 ' 8in. R.A. , 600 ohm Field. 13 9 : 10 in. R.A., 600 ohm Field, 21/9. 
EX. ,GOV'l'. CONDENSERS.-Block Paper 

, bíansbridge type), 4 mfd 500 v. 2'9 : 8 mid 
500 V. 4'9 ; Bak. Tubular, .02 mfd 5,000 v. 29: .0.5 mfd 3,500v,36. 

NEW VALVES (Ex- Govt.) 
Each - Each 

171 9'6 6V6G 96 1184 9:11 616Met 96 155 9/6 

350 -0.350v 150ma, 6.3 v 4 a, 5 v 3 a 33.9 
350 -0-350 v 160 ma, 6.3 v 6 a, 6.3 v 3 a. 5v3a ...4519 
3504) -350 v 2511 ma. 6.3 v 6 a. 4 v 8 a. 

0-2 -0 v 2 a, 4 v 3 a, for Electronic 
Engineering Televisor - 67 -e 

495-0-425 v 200 ma, 6.3 v 4 a, C.T. 6.3 v 
4 a, C.T., 5 v 3 a. suitable Argus 
Televisor, etc. ... 51/- FILAMENT TRANSFORMERS 

All with 200 -250 v 50 c s Primaries . 6.3 v 
2 a, 71 ; 0-4-6.3 v 2 a, 7 9 : 12 v 1 a, 7,11: 
6.3 v 3 a, 10/11 6.3 v G a. 17'9 : 0- 2- 4-5 -5.3 y 
4 a,17,9; 12v3e, or 21 v 1.5 a ...17/9 CHARGER TRANSFORMERS 
All with 200-230 -250 v 50 c Primaries; 

...169 

..17 9 

... 5 6 

... 4'9 

. 39 
ELIMINATOR TRANSFORMERS 
PrfmarieF200 -250 v 50c's120 v 40 ma ... 711 120-0-120 v 30 ma, 4 v 1 a ... ... ... 12'9 
OUTPUT TRANSFORMERS 
Standard Pentode, 5.000 to 3 ohms . 4 9 Standard Pentode, 8.000 to 3 ohm. ... 4 9 Push -Pull 10 -12 'watts 6V6 to 3 or 15 ohms 
Push -Pull 10 -12 watts to match, 6V5 

18'9 
etc.. to 35 -8 or 15 ohms . 18 9 Push -Pull 15 watts to match 61.6, etc.. to 3 or 15 ohms Speaker ... 22'9 

R.S.C. Vtl WMASTFIt REPLACE. 
MENT TRANS.. Auto type, 39 6 ; Heater typa, 35'- ; Frame ripe ... 19 9 

BATTERY SET CONVERTER KIT 
All parts for converting any type of Battery Receiver to A.C. mains 20G-250 v 50 c s. Supplies 120 v. 90 v or 60 v at 40 ma. Fully smoothed and fully smoothed L.T. of 2 v or 1.4 v at t a. Price, including circuit. 45'9.; 
SPECIAL OFFERS.-Mains Trans,.. Midget, type, 91- 3 -2iin. Primary 220'240 v. Secs.' 
250-0 -250 v 60 ma. 6.3 v 2.5 a, 10'9 ; Small ill. trans, -220 -240 v input, 6.3 v 1.5 a output, 

6X5CrT 9'9 1IRS 9'6' 
354 918 ,DB 81 
5Y3G (U56) 807 10'11 

5U4G 1Ó'B 9D2 2'11 
15V4G 11/8 954 1/11 
I5 

Z1G 9:8 12K7GT 10'6 5J5GT 5'9 12K8GT 10 6 
51.SMet. 81.1 12Q7GT 101 
6J7G 611 12S/C7 811 
6K7G 8' 
6K7Met. 7;11 11 12SQ7 

12SC7 
7'9 
8,11 

6K8G 12/9 13D2 53 ' 

6Q7G 9'11 1621 5A 
6SN7GT 12'9 L6GT 9:6 
6S GT K7 8 

1'9 
11 Dl 

4GGC11'3 

bSG7 89 EA50 29 

Each 
EF36 6.'9 
EF39 9/6 
EF80 12/9 
EF91 11'9 

.EB91 10-6 - 

ECL80 12'9 
EL33 9'11 
KT44 5/3 
KT86 11/6 
MU14 9'6 
OZ4 6'11 
QP21 6.'9 
MS. /PEN 5/9 
RK34 1/11 
SP41 3/g 
UCH42 10/11 
UF12 10,'11 
UL41 10 /6 
UY41 10/6 
VU120A 2/11 
X78 1219' 

ELO:('TROLYTIC'S.Tuhular 8 mfd. 350 v 
1'9 ; 8 mfd. 450 v, 111 : 16 mfd 450 v, 2/11 
Can 8 -8 mfd 450 v. 3 11 ; 8 -16 mfd 450 v, 4/8 
12 -12 mfd 350 v, 33 

1 

16 -16 mid 450 v. 4/11 
32 mfd 350 v. 3'3 : 32 mfd 450 v, 4/11 : 32-32 
mfd 350 v. 5'6 ; 32.32 mfd 450 v. 5111: 32-32 
mfd 350 v plus 25 mid 25'v, 5/8 : 32 -32-3 mfd 
350 v. 6/6 : 16-32 mfd 350 v. 41. 
YOI.. CONTROLS (standard spindles). All values, lees switch, 2'9 : with S.P. switch, 
3 11 : with D.P. switch, 4:8. 

The solder for all 

HOME TELEVISION 
CONSTRUCTOR SETS 

Designers of television constructor 
sets know that the efficiency of 
their equipment depends on the 
solder used by the constructor- 
that's why they recommend Ersin 
Multicore for trouble -free, waste - 
free soldering. Ersin Multicore, the 
only solder containing three cores 
of extra- active, non -corrosive Ersin 
Flux, is obtainable from all leading 
radio shops. Ask for Cat. Ref. 
C.16018, 18 S.W.G. 60'40 High 
Tin Television and Radio Alloy. 
The size I Carton contains 37 feet 
of solder, costs 51 -. 

1f,111rm;(IU 

SOLDER 

Ersin Multicore Solder 
In case of difficulty in obtaining supplies, please write to : 

MULTICORE SOLDERS LTD. MULTICORE WORKS, MAYLANDS 
AVE., HEMEL HEMPSTEAD, HERTS. . Bonmoor 3636 (3 lines). 

A VALUABLE BOOK 
which details the wide range of Engineering and 
Commercial courses of modern training offered 
by E.M.I. Institutes - the only Postal College which is 
part of a world -wide Industrial Organisation. 
Courses include training for: 
City and Guilds Grouped Certificates in Telecommunications; 
A.M. Brit. I.R.E. Examination, Radio Amateur's Licence, Radio 
& Television Servicing Certificates, General Radio and 
Television Courses, Radar, Sound Recording, etc, Also 

_EMCourses in all other branches of Engineering. I-- 
I 

POST NOW- - . -b 

Institutes 
associated with 

MARCONIPHONE 
COLUMBIA 

H.M.V. ETC. 

COURSES FROM 

Cl 
PER MONTH 

Please send, withoutobligation, the FREE book. 
E.M.I. INSTITUTES, Dept. 138, 
43 Grove Park Road, London, W.4 

Name 

Address 

IC 10EJ 
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011/j 
SOLVED 

Whilst we are atwars pleased to assist readers with 

their technical thfficilties, we regret that we are unable 
to supply diagrams or provide instructions for modifying 
surplus equipment. IVe cannot supply alternative details 
for constructional articles which appear in these pages. 

WE CANNOT UNDERTAKE TO ANSWER QUERIES 
OVER THE TELEPHONE. The coupon from p.332 

'must be attached to al! Queries, and if a postal 
reply ts required a stamped and addressed envelope 
roust be enclosed. 

" ARGUS " -NO SOUND 
I recently purchased from you the blueprint and details 

of the P.T. Argus Televisor. 
' 1 have so far received no sound signal. The vision unit 

is not yet completed, hut by substituting a wirewound 

resistance in place of a carbon one (R21 sound unit) I 

can receive mush, and I can receive the Somersetshire 
Police car net very strongly. 
' I would appreciate any hints you can give me on this 

malter. -E. J. H. Edwards (Pontypool). 
'There are two points to note ; the first is that an aerial 

of the correct type must be used, and that is one of the 

type normally used in your locality. The second point 
.is that the first stage of the vision receiver serves the 

sound as well so the amplification of this stage is missed 

when the sound unit is used without the vision unit. 
You are receiving the police network on a harmonic, 

and if the correct type of aerial is used at the correct 
height then no further trouble should be experienced. 

WENVOE RECEPTION 
Since my letter to you with reference to the 

View Master coils for Wenvoe, I have received a 

letter from the advisory dept.,, admitting that these 

coils are not altogether suitable for Wenvoe. In order to 
save future constructors some trouble I feel that this 
should he given as much publicity as possible. 

I see no reason why these coils should not have been 

designed correctly in the first place without the trans- 
mitter, as this trouble is quite apparent with a signal 
generator. I can only think, therefore, that it is a genuine 
mistake. 

I would be pleased to know whether you have any data 

re the number of turns on each coil Y -P. G. Kerrick 
(Cardiff). 

The previous letter from the View Master advisory 
department was based on information received from 
several constructors, including yourself ; since that 
date tests have been carried out in the Wenvoe arca and 

it can now be definitely confirmed that so long as the 
wiring of the receiver is correct, and alignment has been 

carried out correctly, then it is possible to obtain an excel- 

lent picture, giving full definition and freedom from 
sound interference. It has, however, also been con- 
firmed that on some receivers some little difficulty 
may be experienced due to four of the iron dust cores 

coming a little on the high side ; this is readily overcome 
by removing one turn only from each of the following 
coils : L405, L408, L414, and L415. 

UNSUITABLE SCANNING COILS 
I should be grateful for your advice on the following : 

My View Master frame timebase is non -linear, cramped 

across centre of picture, the top and bottom being about 

right. The adjustments as stated in the V.M. booklet 
have been tried without success. I have used an EL33 
in place of 6P25 or KT61 as specified for V12, as I 
understood that it was an equivalent value. Would this be 

the trouble 7 -Henry H. Wright (Staffordshire). 
The non -linearity you describe is in our opinion due 

to either a faulty frame transformer or scanning coil or to 
the use of an unspecified type which is unsuitable with the 

View Master circuit. We suggest this be changed. 

TUBE FAULTY 7 

Several faults have arisen in a set built some 18 

months ago. 
The faults are as follows : 

Occasional Haring of the C.R.T. in which all picture 
detail is lost. Reduction of the brilliance control increases 

the brilliance. The fault clears if the set is switched off 
for a few minutes. The start of the flaring is always 
accompanied by a loud crack. 

The line width control has to be kept at minimum and 
a slight increase of this control causes the picture to 

defocus, go dim and increase in height. 
The picture turns to the left at the top edge, and ,s hen 

the line hold is adjusted it effects a cure but these false 

line locks become frequent. 
When a bright, white picture, such as open sky is trans- 

mitted the frame hold becomes critical and the picture 
" rolls." Reduction of the contrast control remedies the 

fault, but the result is a dim picture. 
These faults have appeared during the last two to three 

months, and prior to that time no trouble other than an 

occasional false line lock was experienced. -R. G. Read 
(Enfield). 

The trouble may possibly be in the tube itself, the 
most likely cause being heater- cathode shorting, or 
possibly cathode -grid shorting. However, check on the 
feed from the video amplifier to the tube, and ensure that 
the steady D.C. voltages on the grid and cathode of the 
tube do not alter when the fault appears. If the bright- 
ness control makes the tube brighter when it is reduced. 
the impression gained is that either the grid or cathode 
has " floated " or that an internal short has occurred. 
Try running the tube from a separate heater supply far 
a time. The change in raster size and brightness with 
changes in width show poor E.H.T. regulation, and the 
fault must be rooked for in the E.H.T. circuit. 

FAULT IN BUSH TV22 MODEL 
After the set has been switched off, two illuminated 

spots appear on the tube and seem to move gradually 
towards the centre and linger for about 15 to 20 minutes. 
Would this cause an ion burn in time and lessen the useful 
life of the tube 7 It is also accompanied by Hashes at inter - 
vals.-G. W. Markham (Harringay). 

A period of 20 minutes for a residual spot to stay on 
the screen of the tube after the set has been switched off 
is most unusual, but it does not indicate a faulty tube. 
You can overcome the trouble by wiring a bleeder of at 
least 25 Ms! (put 5 of 5 M!1 resistances in series) 
across the anode- chassis points of the tube. 

The spots may, of course, be due to local fluorescence 
without the presence of a residual charge on the E.H.T. 
line, in which case the above remedy will have little 
effect. The effect will not damage the tube in any case. 

SHORT -CIRCUITED ELECTROLYTIC 
Can you please advise me? I built a " View .Master " 

set a year ago whilst living at Loughton, Essex, and I 
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received a reasonable picture, with an Aerialite aerial, but 
I always had to have the contrast control full on. 

I have moved into Poplar, E.14, and cannot align the 
set to get a picture without the frame flyback lines being 
visible. I may add that they are very brilliant, being right 
across the picture, also I cannot get any more contrast 
on the set. 

I have tested all resistors, also valves, and have done 
some voltage tests according to the book, but cannot see 
any fault. I am puzzled by the fact that I get a " short " 
from can of condenser 51 to chassis, which I have accord- 
ing to instructions isolated, but although condensers 
534!5 are the same kind I do not get any " short." 

1)o you think that the aerial (a loft type) is suitable ? 
Am I getting a good signal ? If you do not think so, would 
you please advise me as to what aerial would be suitable 
for a " View Master " at my present address. -G. Foley 
(Poplar). 

The fault would appear to be due to the " short " 
which exists between the can of C5I and the chassis. 
The negative terminal of this condenser is joined intern- 
ally to the can in many instances, and so the can must 
be mounted in an insulating clip and not bolted directly 
to the chassis. If the can is earthed, resistor R64 will be 
shorted out and the frame timebase will not operate 
properly. Check that R64 is properly wired also. A 
loft aerial should be suitable at Poplar and should 
provide sufficient signal strength. 

ANTI -GHOST AERIAL 
Could you supply me with dimensioned details for con- 

structing a double H " anti -ghost aerial for Wenvoe ? 
Owing to my peculiar position, surrounded by hills, 

like being on one side of a basin, I find it impossible to 
cut out ghosts with any normal type of aerial, and having 
a supply of material on hand would like to construct my 
own. -W. Baker (Bath). 

There is no easy answer to the problem of ghosts, and 
some experimenting will be required to obtain a clear 
picture. lf, as sometimes happens, the ghost appears 
from the same position as the direction of the transmitter, 
the problem is very difficult indeed. 

Two types of aerial have been found effective when 
ghosts occur, and they are the double " H " type and 
the slotted aerial. 

The double " H " consists of two " H " aerials 
mounted 3ft. 7in. apart, the spacing between the reflector 
and director in each case being 3ft. 7in. The two aerials 
should be joined to the televisor with exactly equal 
lengths of coaxial cable. It is very important that the 
coaxial cable lengths are identical, but for the purpose of 
economy it is possible to join them at the aerial end 
rather than have two separate feeders. To do this the 
cables should extend, one from each dipole, to the 
centre of the boom holding the two arrays. Generally 
this will be where the supporting mast is connected to the 
boom. At this point the two feeders are connected in 
parallel and the cable leading down to the televisor also 
connected, i.e., all inners are connected together and all 
the sheaths. The joint should he a good one and insulated 
from the weather. It is important that the lengths of the 
cables from this joint to each dipole are of identical 
lengths. 

Details of a slot aerial were given in the February. 
1952, edition of PRACTICAL TELEVISION. The length of 
the slot should be 7ft. 21in. and the length of the reflector 
7ft. 5in. It is better for the reflector to be mounted 
vertically. Distance between reflector and slot should be 
3ft. 7in. 

VISION ON SOUND 
I have recently completed construction of a " View 

Master " console, but the performance is marred by a 
background buzz on sound. This is either coming from 
the vision signal or from the frame timebase. I have 
increased the values of R33 and C32 with some slight 
improvement, but it does not cure the trouble. 

The interference varies with the content of the vision - 
signal.- Alastair Stewart (Fife). 

The fault you describe is due to vision interference on 
the sound channel, and can only be overcome by more 
accurate alignment of the sound receiver tuned circuits, 
each of which must be made to peak sharply. Only 
if these tune sharply will the selectivity be improved 
and the interference level reduced. Some slight improve- 
ment may also be obtained by increasing the spacing 
between L314 and L315. 

INTERFERENCE 
I have built a View Master and have been using it for 

the last 18 months, but I have always had trouble with 
interference over the sound. 

I have tried removing the 10 pF condenser (C20) as 
you suggested in one of your numbers, but found that 
it did not make any difference. 

I am fusing two pre- amps., also a multi -rod aerial, 
which is situated about 20yds. from the main road. -K. Lockstone (Cheltenham). 

We presume that the interference to which you refer 
is ignition interference, and general high background 
noise due to the use of two pre -amplifiers since you 
are apparently some long way from the transmitter, 
presumably Sutton Coldfield. We would suggest, 
however, that as Wenvoe is now in operation the signal 
strength in your area will be appreciably greater, and 
you will probably be able to dispense with at least one 
and possibly both amplifiers, with the result that 
interference will be reduced. To change to the Wenvoe 
frequency it is only necessary to change coils. 

However, to reduce the effect of ignition interference 
even further, we suggest checking R36, C33 and MRI, 
and if these are considered satisfactory then we suggest 
making the following changes : 

Delete C25. Reduce the value of R32 to 47KQ. 
Reduce the value of R30 to 47K2 and use. only low 
capacity screen sleeving for the volume control leads. 

Finally, check that there is no instability in the sound 
receiver and connect a 47KQ resistor across LI2. 

LINE WHISTLE 
I have recently built a set with a Mullard 12in. 

C.R.T. The results achieved are completely satisfac- 
tory except for a high -pitched whistle, which does not 
come from the loudspeaker. Can you please advise me ? -L. Derbyshire (Loughton). 

The high -pitched whistle which you complain of is 
caused by the line transformer, which operates at a 
frequency of around 10 Kc,s. if the whistle is excessive, 
then the transformer can be returned to the manufac- 
turer for replacement, or alternatively it may he mounted 
in a metal box lined with sponge rubber so that it is' 
floating, though care must be take in bringing out the 
leads to ensure freedom from breakdown. 

I 
QUERIES COUPON 

This Coupon is available until December 21st, 1952, and 
I must accompany all Queries. 

PRACTICAL TELEVISION, December, 1952. I 
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LOOK ! R1355, new, 4716; good. 
used, 35/ -; chassis only, 151- (carr. 
6 / -i; RF24, 3 valves, 22/6; Indicators 
with. 8 valves and CRT, new, 75/- 
team 6 / -) ; I.F. Amp., 16.5 mcs. with 

x,18' valves, 321.; 

' 

3ßP1 with base 
and screen. 25/ -; small chassis, cased. 
viith 2/CV181 (6SN7 type), 1 /VR91, 

'12VR92, 251 -; Chassis, new, 'with 
1 /6V60, 1 /5U4G. 1 /VU120. 2/.02 mfd 
8kV conds., etc.. 251- ( carr. 5 / -I: '' Strobe Units, with 8 /VR91, 1/EF55, 
1 /5Z4G, and a wealth of components. 
60/- (carr. 6/ -1. Valves, 1S4. 1T4. 

'210VPT, 5Z4M, 105, VR150. /30, 606G. 
...15D2,, at 91 - VU39. 5114G, 6SN7, 

.6F6G, 35L6GT, ECL80, ECH42, 6V6, 
'1'2AT7,' att 10! -; J6, 6ÁK5. 0Z4, at 11/6; 

. (.VR65A, Dl, 7193, EB34, VR66, VR21. 
at 2/6; 956, 12ßK7, VR65, 9004, 9006, 
VRl'35, VUI2OA. VU111, 6H6, CV54, 
VS70, VS110A, 12116, 954, RK34. MS/ 
Pen, KTZ41. at 4/-' 604, 6J5G, EF39. 
41MHL, ' 41MY I, 413TL. 42SPT, MS/ 
Pen. T. 4TSP, 4TPB, DDL4. 41MP, 
4SHA, NT62A, NT20, NT37, P2, HL23, 
8D2. 4D1. EF36, 6S117, 9001, ARP12, 
ATP4, 12SH7. 955, 6AC7, 9D2, K.TW63, 
KTW6I. at 5/6; EF50, EF54, EC52, 
CV66,' 125E7, AC6Pen. 717A, 721A, 

,,.6K7G. NGT1. 12ßJ7. 12A6, at 61 -. 
Auto-transformers 0- 104 -230v. 3A. 50c. 
18/ , Chokes, 3H, 200ma, 5/ -, Metal 

. Rectifiers, 270v, Boma, HW, 6/ -. Bar - 
gain list ltd., s.a.e., and enquiries. 
Terms:' C.W.O.; immediate delivery. 
W. A. BENSON, 308, Rathbone Rd., 
Liverpool, 13. 
WINWOOD for value. Viewmaster 
Cbils, all areas. 17/- set, incl. choke. 
Viewmaster Valves, £6/416 per set, 
post free. Spkrs., 5in.. P.M., 12/6. 
Condensers, fresh stk., 450vw, 4 mfd 

. 1 /6, 8 2/3, 16 3/ -, 8 x'16 4/-, 16 x 16 
4/9, 32 x 32 5 /6; 500vw. 8 mfd 2/6. 
16 3/6, 8 x 8 41 -. The new " Tyana " 
Soldering Iron, 18/9. Valves, EF91, 
81-, EB91, 6/6; 61/6G, 8/3; AZ31, 8/9; 
CL33, 9/6; ECH35, '6K8, Red EF50, 
EY51. ECL80, EF80. 11/8 each; 25Z4, 

, 80, 5114, 9/ -. Semi- midget cntrls., 
500k, 1 /sp., non -sw., 3/ -, 4 for 10 /- 
Miniature 3 -wave Coilpacks, 32/6. 
S.F. Trans., 465 kcs. 9/6 pr. WIN - 
WOOD, 12, Carnarvon Road, London, 
E.10. (Mail only.) 
TELEVISION and Radio Components, 
Short -wave Kits, Valves, Viewmaster 
Envelopes; new catalogue free. THE 
RADIO EQUIPMENT COMPANY 
(Dept. P.T.), Castor Rd., Brixham 
Devon. 
PT /TV /S'HET, fin. canned tagged 
cored formers, 2/3 ea.; Iin. Poly., 1/ -; 
trade supplied. BEL, Marlborough 
Yard, Archway, London, N.19. 
TAYLOR MODEL 30 scope, as new, 
£18. Test Set '14, £6; good base for 
scope. WALKER, 20, William St., 
Staincliffe, Dewsbury. 
BY RETURN OF POST: 12in. Cream 
Masks, 21/6; Line Output Trans, 
WBi107 /Allen,Plessey, 32/6; Scan- 
ning Coils by Stanco, Hi Imp. frame, 
24/6; Mains Trans. WB103, 421 -, 
36 eht100, 281 -; P.M. Focus Magnets, 
R/17, 22/6; Bin. M.E. Spkrs. with 
Trans., 28/6; 64in. P.M. ene. mag., 
19/6; Rubber Grommets, 1/6 dz.; 
Self Tap Screws, 2.4.6 B.A., assd. 
ingth, 9d- dz.; 6 Tag Grp. Boards, t / -. 
Orders under £2 add 1;6 p.p. Terms 
c.w.o. THE TELETRON CO., 266. 
Nightingale Rd., London, N.9. 
(How. 2527.) 
SALE, EMI Vision Receiver. complt., 
8 valves: 25kV Projection Unit and 
CRT; Garrard RC7OB, Collar() 
3RC511, 2 heads, Decca Heads. 
Valves, Cathode Ray Tubes. All 
new, unused, gtd. S.A.E. Box No. 
140. C/O PRACTICAL TELEVISION. 
VCR97 T.V.,, 21 valve, offers, N. 
London. Box No. 137, c/o PRACTICAL 
TELEVISION. 
PREMIER RADIO Williamson Ampli- 
fier, newly built. Offers. . Box No. 
138, c/o PRACTICAL TELEVISION. 

RATES 
thereof, average f live word s 

or 
to fine, 

minimmn 2 lines. (lox No. 11- extra. 
Advertiswnents must be prepaid 
and addressed to Advertisement 
Manager, " Practical Television," 
Tosser House, Southampton 
Strand, London, W.C.2. 

HANNEY OF BATH offers: Wide 
Angle Viewmaster Components. 
Allen Components, Frame Trans. 
F0.305 211 -: Scan Coils D0.300 42/ -; 
Width Control °L.18 10 /-; Linearity 
Control GL.16 10/ -; -Line Trans 
LO.308 50/ -; Focus Coil FC.302 35/ - 
Mac Focus Rings, W22/MK11 for 
English Electric and GEC Tubes 52/9; 
W25 /MKI1 for Hilmar C14BM and 
C17BM Tubes, 57/6 Condensers 
T.C.C. .002 CP30S 1/9; .01 CP33S 
1/10; .25 CP48N 2/8; 1 mfd. type 345 
3/6; .015 CP33N 1/9; 250 mfd. 
CEIODA 10/ -; 47 pfd. SCT1 1/9; .005 
CP32S 1/10; .05 CP37S 2/1; .003 M3N 
2/3; .001 CP56WO 12/6; 102 CP34S 
1110; 32 mfd. type CE19LE 6/ -, 
Resistors and Potentiometers, 
Morganite type T 6d.; Type R 8d.; 
100K Linear Pots 5 /; .25 .meg. and 
1 meg. Linear Pots 8/3; Colvern type 
CLR 901 10K and 2.5K Pets, 3/3 
each; Colvern 500 ohm 4 watt 6/9. 
Valves, inc. tax, Mazda 6P25 1818; 
6K25 15/1; Brinier 6CD6C 31/6; 
6U4GT 21/6; RI6 28/8. Rectifiers, 
Westinghouse 36EHT100 29/5; S.P. 
and C. K3 -100 (8 kV), 14/8. All 
Standard Viewmaster Components 
are available ex -stock as previously 
advertised. Send 6d. stamp now for 
our complete lists which contain 
details on Viewmaster, Teleking, 
W.W. TV S'Het. P.W., 3 -Speed Auto - 
gram, P.W. Tape- recorder, P.W. 
Electronic Organ, P.W. Modern One - 
Valver, etc., etc. Details of the 
Soundmaster Tape Recorder avail- 
able shortly. Please add 9d. postage 
on all orders under £2 value. Above 
this amount post free. L. F. 
HANNEY, 77, Lower Bristol Road, 
Bath. . (Tel.: 3811.) 

ARGUS. -All components as shown in 
last month's issue. 5% discount On 
all orders over £3 during Novem- 
ber- December. Booklet, " Fundamen- 
tals of Television Servicing for Be- 
ginners," 6d., post extra. R. E. 
HOPE, 6, Grange Rd., Thornton 
Heath, Surrey. 
SIGNAL GENERATOR, 100kc- 70m /c, 
crystal check incorporated; bargain 
Box 141. c/o PRACTICAL TELEVISION. 

SCANCO and all Components. Fly- 
back Line Trans. S.T.114 7 -10 k.V. 
Width and Linearity Controls, Circuit 
available. Line Output Trans. 
S.T.11. Focus Coils S.T.8, S.T.28, 
S.T.18. Deflector Assembly S.T.9.R., 
S.T.19, S.T.29. S.A.E. for lists. 
A & J. B., 32, Cedars Rd., Bedding - 
ton, Croydon. Surrey. 

NEW BONED VALVES AND GUAR. 
1R5 9,'- 1 354 9:6 5V4 916 12K7 10/6 
1T4 11- 6115 81- 6SL7 O'- EF9110 6 
1S5 9)- 6J7 8- 35Z4 10/6 EY5112/6 
IS4 91- 4P61 818 VR92 2'- EB91 8.6 
EF50 7'6, ex. new equip., 5 /6, Lists 3d. 
1R5, IT4 155, 2S4 32.62 Special 
Ten EF91 for Pract. Ti V Set 851- f Frico 

Per S8 
COAX CABLE.- Standard tin. diem., 80 
ohm, Polythene Ins. Not Kv- Govt., 1Od. yd. 
VOL. CONTROLS.- Midget Ediswan type. 
All Values. Long spindle. Guar. 1 yr. Less 
Sw. 31- : S.P. sw.. 4.'- ; D.P. Sw., 4/9. 
ELECTROLYFTC . -New. best makes. 
8.450 v. B.E.C., 216 8 +8/459 v.. B.E.C., 4,- 
16(:450 v. T.C.C.. '68 +16/450v., B.E.C., 51- 
16 -15/ 50v. B.E.C..5 /8125/25 v. B.E.C., 1/9 
60mfd. 350v. T.C.C.6I81250mfd, 350v. B.E.C.8'6 
RESISTORS. -} w., 4d., i w., 6d.. 1 w., Sd., 
2 w.. 1.. 5 w.. 1 /9. 10 w 9/6, 15 w., 2/9. 
W,W POTS. Min. TIV type. 5 w. 200 ohms to 
25,000 ohms, 3/ -. SOLDER, 60!40.4d. per yd. 

T. R S. 77 ASTICROYDORN °AI'' 
Callers.; 307. WHITFJiIORSE RD.. WEST 
CROYDON. P. & P. 6d. Over D. free. THO 1665 

"VIEWMASTER" Valves, exact to 
specification, guaranteed new and 
boxed. comprising 5 EF50, 1 6P25, 
1 KT61, 1 EBC33. 1 EB91, 2 6K25, 
1 6P28, set of 12 £61216, including 
tax (post and insurance 2 / -) ." Tele- 
King " 16in. Receiver, complete set 
of 17 valves exact to specification, 
£9191 -. including tax. 6A516. EF91, 
6E12, Z77, DH77, 6AT6, 718; EB91, 
6AL5, 077, 6/6; 6V6G, 5Z4G, 'FBC33, 
MU14, 155, IRS. 1T4, 3V4, 1S4, 8/6; 
3S4. 9/ -; PZ30, PL38, 17,6; 6P25, 13/6; 
EY51,' PL83, CCH35, ECH35, U22, 
6F15, 6C9. 12/-; 6K8GT, CL33. PL33, 
IOF9. 1OLD11, 1001, 10P13, PL82. 11/ -; 
PY 80, UCH42, ÚL41, UF41, UBC41, 
X78. N78. 10 /6; 25Z6GT. CY31. UY41, 
Ú28I. U404, AZ31. ECH42, DL35, 10/ -; 
ECL80, EF80, KT61. 6SN7GT, 6Q7G, 
12K8GT, 9/6; U50. 5Y3G, 80, 35L6GT, 
5OL6GT; 35Z4GT, 6V6GT, 9/ -; .EF39 
EF8, EF50, 7Y4, 7C5. 7C6, 7B7, 717, 
7S7, 7/6; HVR2A, 6K7G, 6/3; all new 
and boxed. Postage 4d. per valve 
extra. READERS RADIO. 24, Colberg 
Place, Stamford Hill, London, N.16. 

PREMIER RADIO TIV, London. 
New and complete except for 
C.R.T.97 and speaker. Separate 
E.H.T. Vision, sound and time bases 
already built. Offers. Box No. 139, 
C.'O PRACTICAL TELEVISION. 
COMPLETE KIT, PRACTICAL TELE- 
VISION, including Tube; perfect, as 
specified. £30: bargain. 6, Grasmere 
Rd.. Ulverston. 
56 SECONDHAND Televisions always 
for ' mous makes. TOMLINS, 
12 ' .' Rise, Forest Hill, S.E.23. 

it you IIEPAIR T/V SETS, send 4d. 
st;,mi;s '''r our Spares Manual. 
DIR.ECI T/V REPLACEMENTS, 
Dept. P.W.. 134 -136, Lewisham Way, 
New Cross. S.E.I4. (TlDeway 3696.) 

" VIEW MASTER " Valves, complete 
set of 12 as listed. £61216; EF91, 3 / -; 
EB91, 6/6; K.T.61. 9/6; 6K8. ECH35: 
12/6; 6V6, 5Z4. U50. 8 /9; 617, 6J7, 
6K6. 6X5. EL32. EF50, 605, 619 each. 
13,000 other Valves in stock at 
equally attractive prices. Stnd. 465 
kcs I.F. Trans., 18:6 pr. Viewmaster 
Coils as spec.. Lndn. 15/6, all other 
areas 18/6. Bin. non -mag. Speakers, 
15/6. V./cntrls., all values, 3/ -. 
SP /sw.. 4/3. Amplion semi -midget, 
all values. 4/ -, SP 5/9, DP 6/6. Fil. 
Trans.. 6.3v, 1.5A, 6/9. Coax. Cable, 
'in.. 70/80 ohms. 10d. yd., 9/. doz. 
Stamp lists. RADIO UNLIMITED 
Elm Road, London, E.l<7. (Phone: 
KEY. 4813.1 

EDUCATIONAL 
FREE ! Brochure giving details of 
Home Study Training in Radio, Tele- 
vision, and all branches of Elec- 
tronics. Courses for the hobby en- 
thusiast or for those aiming at -the 
A.M.Brit.I.R.E., City and Guilds 
Telecommunications, R.T.E.B., and 
other Professional examinations. 
Train with the College operated by 
Britain's largest Electronic organi- 
sation. Moderate fees. Write to 
E.M.I. INSTITUTES, Postal Division, 
Dept PT28, 43, Grove Park Rd., 
London, W.4. (Associated with 
H.M.V.! 
MERCHANT NAVY and Air Radio. 
Day, Evening and " Radtocerts " 
Postal Instruction. Apply THE 
RADIO OFFICER. The Wireless 
School, 21, Manor Gardens, Holloway, 
N.7. (ARC 3694.) 
I,P,R.E. Data for constructing TV 
Aerial -strength Meter, 7/6; 5,500 
Alignment Peaks for superhets, 5/8; 
sample copy " Practical Radio Engi- 
neer." 2/ -. Membership -examination 
particulars, 1/ -. Syllabus of seven 
postal courses free and post free. 
SECRETARY, I.P.R.E., 20, Fairfield 
Rd., Ltmdon. N'.8. 
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G.E.C. & B.T.H. 
GERMANIUM 

CRYSTAL DIODES 
G.E.C. GLASS TYPE 5 /lain. x 
B.T.H. LATEST TYPE MOULDED IN 

THERMO -SETTING PLASTIC 
Both Wire Ends for Easy Fixing. 

4/6 each, postage. 2 }d. 
SILICON CRYSTAL VALVE 

3/6 each, postage 2 d. 
Fixing Brackets 3d. Extra. 

Wiring instructions for a cheap, simple 
but high quality Crystal Set included 
with each Diode and Crystal Valve. 

COPPER INSTRUMENT WIRE 
ENAMELLED, TINNED, LITZ, 

COTTON AND SILK COVERED. 
Most gauges available. 

B.A. SCREWS. NUTS, WASHERS 
soldering tags, eyelets and rivets. 

EBONITE AND BAKELITE PANELS. 
TUFNOL ROD. PAXOLIN TYPE COIL 

FORMERS AND TUBES, 
ALL DIAMETERS. 

Latest Radio Publications. 
SEND STAMP FOR LISTS. 

CRYSTAL SET 
INCORPORATING THE SILICON 

CRYSTAL VALVE 
Adjustable Iron Cored Coil. 

RECEPTION GUARANTEED 
Polished wood cabinet, IS / -, post I/- 
A REAL CRYSTAL SET, NOT A TOY 

POST RADIO SUPPLIES 
33 Bourne Gardens, London, E.4 

TECHNICAL 

PRACTICAL TELEVISION 

I OPPORTUNITIES IN 

Television offers unlimited 
scope to the technically 
qualified. 5 Details of the easiest way to study for A.M.BrIt.I'.R.E., R.T.E.B. Cert., City and Guilds, Television, Television 
Servicing, Sound Film Projection, Radio Diploma Courses, etc., 
are given in our 144 -page 
Handbook ENGINEER- 
ING OPPORTUNITIES" 
which also explains the 
benefits of our Appoint- 
ments Dept. 

We Guarantee 
" NO PASS-NO FEE " 
If you are earning less than 
,Cas a week you must read 
this enlightening book. 

Send foryour copy NOW -FREE and 
without obligation. 

WRITE TODAY! 
British Institute of Engineering Technology 
237 House. 
17-19, Stratford BIET London, W.I. 

Aterilik 
BOOK SERVICEI 

for the 

Radio Industry 
For all your technical books and periodicals 

you need go no further than the nearest shop or 
bookstall of W.H.S. Whilst it is not practicable to 
maintain a big stock of such books at every branch -tile 
Daily Supply Service from Head Office will quickly 
deliver the books you want to your local branch. We will 
gladly supply lists of the standard works on any subject 
and welcome inquiries from students and librarians. 

* Our Postal Service can send technical 
books and periodicals to any address at 
Home or Overseas. 

W. H. Smith & Son 
TECHNICAL BOOK SERVICE 

HEAD OFFICE: STRAND HOUSE, LONDON, W.C.2 

December, 1952 

NORMAN H. FIELD 
68 HURST STREET, 

BIRMINGHAM 5 
Mail Order Dept. 

64 -65 Church Lane, Wolverhampton 
PRI. :- vsiPS. Ultra S.W. uses EF54 
with Coax. input and output sockets, 
socket for power supply. Broad Band, 
5 -. Slug tuned for use on T.V. fre- 
quencies or 10 metres. Valves to suit 
available. 

CRYSTAL MONITORS. T1 PI: 2. 7i8. For frequency checking of Transformers 
and Receivers. Provision for phones. 
Battery operated. Easily adapted for 
mains by using 3-6J5 valves. Housed In 
attractive cabinet with red panel indicator 
light. Size 71Mn. x 51in. x 51n. Circuit for 
conversion to mains. Od. 
BATTERY AMPLIFIERS. M368. Com- 
plete with VR35 and VR21 valves. 151 -. 
For use as intercom or with slight altera- 
tion as Gram. Amplifier. In metal case 
71n. a 411n. x 41in. With carrying case 
1'6 extra. Full conversion details, Od. 
METERS. Ammeter. H.F. 0.1 amp. 
Thermo -coupled. Plug -in type. Complete 
with panel mounting socket, 51-. 
METERS. Marked Air'Oil. Moving Coil. 
Basic 200 micro -amps. 7'6. Very Sensitive. 
Yin. square. 
RAND MIKES. Tannoy Power. Carbon 
Type. With press to talk button. 3/8- 
4 -Pin Black Bakelite Moulded Plug and 
Socket. Panel mounting. Pair. l' -. 
LOOP AERIAL. 1165 D.F., 8/6. 
8 mid. Condensers. 500 v. Screw -hole 
Fixing, 2 -. THREE IN ONE TRANSFORMERS. 
6 - each, plus postage 116. 220 v. 50 cycles. 
Lnput 150-0-150 at 100 ima. output. Useful 
or H.T. Eliminators and Low Voltage 

Power supply. Can also be used 300 v. 
half wave at lower current. 

Send Stamp for our Cheaper Valve Lise. 
Please add something for Postage. Mom Y 

Back Guarantee. 

QUALITY TELEVISION COMPONENTS 
SCANNING COILS 

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

LINE FLY -BACK E.H.T. UNITS 
I "TELEVISION CIRCUITS" 

Fourth Edition, 96 pages, 3/6 

HAYNES RADIO ltd 
Queensway, Enfeld, 

e Middlesex. 

Details of this 

UNIT TELEVISION 
are worth sending for! 

Four completely wired, tested and reliable units 
give : -111 Vision and sound, i21 Line time base, (31 
Frame time base, (4i Power supply. Mounting for 9" or 
12" tube optional. 

These quickly assembled and adaptable units ensure 
successful operation at minimum cost. (The parts are 
not Government surplus, but newly made by a leading 
electronics company.) 

Write nnrr for ferlher information. 

UNITEL ELECTRIC 18, Avenue Road, Belmont, Surrey. 
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News from the Trade 
The "Scalamp " Electrostatic Voltmeter 

THE" Scalamp " electrostatic voltmeter was developed 
by Pye research engineers primarily for use in 

testing E.H.T. - 
for picture tubes used in television 

receivers and cameras. Its compactness, portability, 
ease of operation and accuracy make it suitable for a 

very wide range of applications. 
..A specially designed vane is held in the proximity of 

a well -insulated electrode by a taut -suspension of- the 

galvanometer type. The movement is critically damped 
n -,dcr all circumstances by a magnet damping device. 

the lamphouse is integral with the front panel. The 

inside face of the lamphouse carries the optical system. 

The external face comprises a removable panel upon 
which the 4 -volt bulb is mounted. The bulb can be 

changed easily and quickly without disturbing any other 
components of the instrument ; moreover, when the 

bulb is changed the ` Scalamp " interior remains sealed 

off from the outside by the lamphouse. 
The standard Scalamp " electrostatic voltmeter is 

fitted with a transformer for use on A.C. mains, 200 -250 

völts. Connection is made via a 2 -pin safety plug recessed 

into the front panel. For portable use or where no mains 
supply is available, removal of a shorting bar allows the 

instrument to he operated from a 4 -volt battery. A switch, 

which inoperative on both the mains and battery connec- 

tion, allows the lamp to he switched on and off as 

required. The instrument can be supplied without 
transformer at reduced price if specially requested. 

The components of the ' Scalamp " electrostatic 

The " Scalamp " voltmeter 

voltmeter are enclosed in a robust plastic case. All 
joints in the case are sealed with rubber strip to prevent 
the ingress of dust, and the only orifice in the case, 

through which the Set Zero " knob protrudes is 

protected by a thick sorbo rubber ring. The scale is 

placed at a convenient reading angle. 
Range 'of three ' Scalamp" electrostatic voltmeters : 

Cat. No. 11308. -1 -5 kV on D.C. or A.C. 
Cat. No. 11309. -3 -10 kV on D.C. or A.C. 
Cat. No. 11310. -5 -18 kV on D.C. and 5 -12 kV 

R.M.S. on A.C. 

Accuracy 1 per cent. on all ranges D.C. and A.C. 
(up to 12 kV R.M.S.) up to 100 Mc /s. Period, 3 seconds. 

W. G. Pye and Co., Ltd., " Cranta " Works, 
Cambridge. 

A New Miniature R.F. Pentode 

ANEW R.F. pentode, the EF95, recently made com- 
mercially available by the Commum, ations and 

Industrial Valve Depart- 
ment, Mullard, Ltd., will 
help designers of com- 
munications equipment 
to improve 'substantially 
the signal -to -noise ratio 
of receivers -even those 
operating at frequencies 
up to 200 Mc's. 

The EF95, which is 

constructed on the B7G 
base and has character- 
istics similar to those of 
the well -known Ameri- 
can valve 6AK5, goes a 

long way in meeting 
these requirements by 
providing the best pos- 
sible performance so 
far obtainable from a 

conventional all - glass 
pentode. 

Particularly interesting 
features of this valve 
are its extremely low 
input and anode to grid 
capacitances. T h e s e 

features together with a 

slope of 5.1 mA'V, give 
a very useful slope to 
capacitance ratio. An- 
other advantage of the. The new Mullard R.F. pentode. 

EF95 is that its Optimum 
performance is obtained at the very low N.T. of 180 volts. 
Good results can even be obtained with H.T.s down to 
120 volts and below. 

In a number of modern highly complex circuits it is 

necessary to use several R.F. and I.F. pentodes. In such 

cases advantages can be gained by using EF95 valves 

throughout, not only will concentration on one -valve type 

facilitate maintenance of the equipment. but will also 

result in an appreciable saving in current consumption. 
The principal characteristics of the EF95 are as 

follows : 

Heater voltage ... ... ... 6.3 volts. 
Heater current ... ... ... 0.175 amps. 
Anode voltage .., ... 180 volts. 120 volts. 
Mutual conductance ... ... 5.1 mA /V 5.0 mA /V. 
Equivalent resistance ... 2 Kn. 
Input damping (at 50 Mc /s) 25 K.Q. 

Optimum noise factor (at 100 Mc/s) 3.5. 

Full technical details are available on request from the: 

Communications and Industrial Valve Department, 
Mullard, Ltd., Century House, Shaftesbury Avenue, 

W.C.2. 

Published on the 22nd of each month by GEORGE NEWNES, LIMITED, Tower House, Southampton Street. Strand. London. W.C.2, and 
printed in England by W. SPEAIGHT & SONS. LTD.. Exmoor Street, London. W.10. Sole Agents for Australia and New Zealand : 

GORDON & GOTCH (A'sia), LTD. South Africa : CENTRAL NEWS AGENCY, LTD. Subscription rate including postage. for 

one year r Inland and Abroad 13e. (id. (Canada 13s.). Regtstered at the General Pest 01ñee for the Canadian Magazine Post. 
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WENVOE 
CONVERSION 
Type AC14 Convertor unit tor use 
with Sutton Goldfield receivers. 
Optimum picture detail and Sound 
reception without retuning or 
alterations. Incorporates power 
supply unit, R.F. stage and highly 
successful double mixer 'stage en- 
suring freedom' from noise and 
correct reception of the new single 
side -band transmitters. Also avail- 
able for Holme Moss on London 
type receivers. Price, complete 
with 5 valves; etc., IS gns. C.O.D. 
if desired, or by arrangement with 
your own Dealer. 
The ACI3 neutralized triode PRE- 
AMPLIFIER. A well designed and 
proved unit giving the best possible 
results for 'Fringe' and long 
distance viewers. Our confidence 
in the unit is revealed by our 7 days' 
approval offer. Price complete, 
10 gns. C.O.D. if desired, or by 
arrangement through your Dealer. 
Illustrated IeaNets and details, etc., 
available on request. 

SPENCER WEST 
Quay Works, Gt. Yarmouth 

Telephone : Gt. Yarmouth 3009. 

ALUMINIUM, LIGHT ALLOYS, 

BRASS, COPPER, BRONZE, 
IN ROD, BAR, SHEET. TUBE, STRIP, 
WIRE, ANGLE, CHANNEL, TEE 

3000 STANDARD STOCK SIZES 

H. ROLLET & CO., LTD. 
6, CHESHAM PLACE. LSNDON,S.W.I. 

SLOane 3463 

Works 
36, ROSEBERY AVE., LONOON, E.C.1. 
Branches at Liverpool, Manchester, 

Birmingham. 
" No Quantity too Small " 

PRACTICAL TELEVISION 

The " Fluxite Quins " at Work 
" There'll be the dickens to pay, 
Nice time to sweep chimneys, I'll say. 

We're in a fine plight, 
And we're out of FLUXITE, 

Undoubtedly our blackest day." 

See that FLUXITE is always by you 
- -in the honre- garage- wnrkshol- 
wherever Speedy soldering in nTetleil. 
14sed for over 40 years in Govern- 

' merit works and by leading engineers 
and manufask.urers. Of all ironmongers 
--in tins. from 1 upward.. 

FLUXITE 
SIMPLIFIES AIL SOLDERING 

Wri!e for Book on the Art of " SOFT " Soldering and for leaflets on CASE- HARDENING STEEL' and TEMPERING 
TOOLS with FLUXITE, PMce ltd. eaeh. 

Ft.IJKI7'E' Ltd., 
Bermondsey Street, London, S.F..1. 

RADIO G200 ANNOUNCES 
VALVES. -At 1/9 RK34/2C34. At 
2/3 : EA50, DI, VR78, VR92, 954, 956, 
2X2A. At 4/6 : 6H6, 12H6, 6H6gt, 6SH7. 
At 5/6 : 12SH7, 4D1, 6AC7, 617g, 6K7g, 
6SS7, 6SG7. At 6/9 : 6K7gt, 651(7gt, 
12SC7, 6USg, EC52, 12SK7, U78, 125L7, 

At 7/9 : 787, 7C5, 7C6, 7C7, 17H7, 7R7, 
7S7, 7W7, 714. At 8/6 : 1S4, 114, 3A4, 
6X5gt, 25L6gt, 35L6gt, SDL6gt, W77. At 
9'6 : IRS, ISS, 354, 3Q4/NI8, 3V4, IDS, 
6V6g, 6F6g, 6C6. 606, DF92 /IL4, 6CH6, 
6BG6, 25Z4gt, D77, DH77, X78, 35Z4gt, 
6N7gt, 12AT7, I2AU7, 12AX7, KTBI, 
6SA7, 2A3, 6B4g. At 10/6 : I2K8gt, 
I2K8g, 6K8gt, X61; X76, 6Ú4g, 6CD6g, 
51.14G, CV2. At 12/6 : 884, 12Z3, 
45Z5gt, 5R4gy. 

ARTHUR HOLLE 
55, UNION STREET, MAIDSTONE, 
KENT. 'Phone : 2812 

December, 1952 

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.I.R.E City and Guilds 
Final Radio, P.M.G. Radio 
Amateurs' Exams., Gen. Cert. 
of Educ., London B.Sc. (Eng.), A.M.I.P.E., A.M.I.Mech.E., 
Draughtsmanship (all branches), 
etc., together with particulars of 
our remarkable Guarantee of 
SUCCESS OR NO FEE 
Write now for your copy of this 
invaluable publication. It may well 
prove to be the turning point in your 

career. 
FOUNDED 1885 -OVER 

150,000 SUCCESSES._.... 
NATIONAL INSTITUTE OF 

ENGINEERING 
(Dept. 462), 148, HOLBORN, 

LONDON, E.C.I. 

TELEVISION 
:COMPONENTS 

FOR THE 
Practical Television 

Receiver 
THE VIEWMASTER 

AND E. E. TELEVISORS 
IN STOCK 

Price lists available on request 

Prompt Postal Service 

J. T. FILMER 
MAYPOLE ESTATE, BEXLEY, KENT 

TEL. Bexleyheach 7267 

TELEVISION 
CABINETS 

FOR ALL HOME BUILT RECEIVERS. ANY 
SIZE SCREEN UP TO I7 ". FITTED WITH 
FULL LENGTH DOORS AND BEAUTIFULLY 
DESIGNED. ALSO RADIOGRAM & L.S. 

CABINETS. 

WRITE OR PHONE FOR LEAFLET 
H. ASHDOWN, 98, Hertford Rd., Edmonton, N.9. 

Tel : TOT 2621 

COMPEETE VIEW MASTER SERVICE 
ALL MODELS ALL AREAS 
PRICES. We can save you up to C7 on your View Master. Our very detailed list gives full particulars. Send for your 

copy now. 
SPECIAL OFFERS. Resistor Kit. Every resistor labelled with value and position in set. Please note that no knowledge of the colour code is required with our kit. London, 261.. Midland, 24/9. 
PAYMENT. Cash or C.O.D. H.P. Terms now available. 
DELIVERY. All orders are despatched on day of receipt. 
INSTRUCTION BOOKS. Any model 7/6 post free. 

WATTS RADIO (Weybridge) LTD. 
8 BAKER STREET, WEYBRIDGE, SURREY 

Telephone : Weybridge 2542. 
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PRACTICAL TELEVISION ¡il 

VALVES 
All Guaranteed. 24 hours' Service. 

} 41MP ... ... 5- MSPEN (7 -pin) 4.6 
4TSP 1:26 

i DUlA ... 0:0 SP41 ... ... 6 
MH4 ... 4'6 2X2 ... 4 6 
MH4 (Metal) ... 6 - EF50 (VR91) ... 5 - 
42SPT ... 4.6 EF50 (RED SYL) 7 6 
VR53 (EF39) ... 7 G 6Q7 . ... 10.- 
CV9 ... 

7 
6 6K7 ... ... 6 6 

1 9132 ... 46 6SI17 
96 

15D2 ... 5 - APV4 (4v.-Rec.; 1q0- 
LP2 ... ... 3 6 5Z4 
KT44 ... 4 6 V U111 ... 

... 
. 4 6 

KTZ41 (VP4B)... 4 6 
AR6 (2v.-Triode) 4 9 FW4r500 
ET24 (2v. -Pen) 4 9 EA50 ... ... 2 6 

954 
EF91 ... 10.6 395 ... ... 9 - 

6J7 (Z02) ... 46 ECLBC ... ... 10 - 
6J5 . 5 6 6113 ... ... 4'- 
6SN7 .. 10 6 504G ... ... 9.- 

'rELEVISIOs. -Mark 17 Set. 2 -valve 
Battery Transmitter and Receiver. Will 
receive TV. sound without modification. 
Instruction Book and Circuit -Free. 29'6. 
TELEVISION Tt'1114. -ACR2X (Mu Metal 
Screen). 4 -v. heater. Max. H.T. 4.000 kV. 
Work on 2.5. 28'6. 
'MINERS W.W. POTS.-Boxed 1 k 2. 
2 k £2. 2 9. 
PANELS.- Complete with 18 Cond., 22 

i -watt. Resistors. 3 Westectors. 4x9. 

DOS MX Ft SII 1101.DERS. -2 3- 

P \PI:R BLOCK COND.-8 mid.. 500 v.w. 

Is 1.c:IN RED LASIP HOLDERS. 23. 
CO11.5, A and HE Transformers, 

616. li -v. DRY CF.f.i. 8d. JONES 8 -WAY 
PLUG. -1' -. ADHESIVE TAPE. -tin., 
50 yds., 1 6. 
Mail Order Onl'.. i' -tazn Over £2 FREE. 

REX RADIO 
37, LOUIS ST., CHAPELTOWN RD., 

LEEDS, 7 

1111=146 

R.F. E.H.T. GENERATORS 

FOR ALL SIZES OF C.R.T. 

TYPE BG 6900 

Output 6 -9 Kv. Input 250. 350v. 

20/30mA. Regulation as good as 

3 per cent. Size 4 ¡in. x 31in. x 
51in. high. 

£6.6.0 

TYPE B 150 

Output 10 -13 Kv. or 13 -16 Kv. 
Input 300.350v. 30; 40mA. Regu- 
lation as good as 5 per cent. 
Size 4Ain. x 511in. x 811in. high. 

£9.9.0 

Coils and sub -assembly available 
separately. 

A complete range of R.F. E.H.T. 
Generators up to 100 Kv. 

Prices on application. 

sImCITY & RURAL 
. Immediate delivery 

from. stock. 

BRANDENBERG DESIGNS 

LIMITED 
196, DAWES ROAD. FULHAM, S.W.6 

Tel.: FULham 1534 

"VIEWMASTER" 
SPECIFIEOMPONENTS 

SEND FOR STAGE I NOW - 
price 03.2.3 post free. 

Complete Kite. Stage -by -Stase 
and Single Components gapplied. 

" VIEWMASTER " ENVELOPES, 76. 

COMPLE.IT, SET 01' G L':\RANTEI1L) 
VALVES FOIL " VIEW SMASTER." 

£8.15.0 

Telectsion Explained, by W. E. *:iller, 5/-. 
Gin. CET Magnifier Lens, 22.6. 
Belling 77 -ohm Twin Feeder, 7 id. yard. 
Elect.rolytics, Tubular, 8 mild. 450v.. 

2!3 : 32 -32 mid. 275v., 3/6. 
Multi -Ratio O P Transformers. 5 11. 
Speakers P.M.. 31n., 13/6: SIn., 11 :6; 

6in., 16/8: 8in.. 19.6. 
6V6GT, 1018, V1191, 8'6, 5Z4G. 1003. 
Heater Transformers, 6.3v. 1.5A., 7/6. 
2.5 Kv. Transformer. 451 -. 
Smoothing Chokes, 10H 100 mA., 8:3: 

15H CO mA.. 5'11. 

E.xtcni.e 1,,.1. P.c .0 5.urplus 
l'naponcu(. A Cal, c. 

For Illentinn- .4dvice -Sett 1'. 'Trite 

CITY & RURAL RADIO 
101, HIGH STREET, 
SWANSEA, GLAM. 

Telephone : Svc an.oil 4073 

-THE MODERN BOOK CO.- 
Mandl'. Television Servicing. 

42s. Od., postage 9d. 

Time Bases, by O. S. Packle. 32x. Od., 
postage 9d. 

TV Fault Finding. compiled by " Radio 
Constructor." 55. Od., postage 3d. 

Teleytclon Retching Equipment, by 
W. T. Cocking. 18s. Od., postage 9d. 

Television Faults, by N. Stevens. 
5e, Od., postage 3d. 

'i'ek'% ilion Explained, by W. E. Miller. 
5s. 04., postage Gd. 

'rhermionie Valse Circuits, by E. 
Williams. 21. Oil.. postage 9d. 

Amplifiers. by G. Briggs and H. 
Garner. 3 3 -. 641.. postage 641. 

Practical OS irele55 Service Manual, 
by F. J. Comm. 8s. 641., postage 6t1. 

'l'be Radio Amateur's handbook. by 
A. R. R. L. 30x. Oa.. postage 15. Od. 

Solent; Recording and Reproduction. 
k,y J. W. Godfrey and S. W. Amos. 
205. Ott., postage Osi. 

Stugnetie 11ecoryt I ng, by M. L. 
,,uartermaine. 4s. ß,I., portage 2d. 

The Prineipies of Toles ilion Re- 
ception. by A. W. Kean. 30. Ott., 
m ostage 9d- 

The Williamson Amplifier. 3 60., 
postage 3d. 

Radio 'Valve Data, compiled Vv 
Wireless World." 3c. 6d., postage 

3d. 
We have the finest selection of British 
and American publications in the 
Country. Complete list on applieatlon. 

19 -23, PRAED STREET 
(Dept. P.I2) LONDON, W.2 

Tel.: l'ADdicgton 4133. . 

NUTS, BOLTS, SCREWS 

AND WASHERS 
.41,1. 0:1 /l.lfl t'.1f 1'1.4 TAD 

SET 305 (Size IBA,. A +sorte,) screws and bon. from 
3; lain. to I Ohs long, with plain hex. mat.. Pinnacle 
note, J,oble anchor nota, lock washers not plain 

ashere An rust lAnoi. Average Contents. 450 

Pieces 7.8, plus 3d. post.. 
SET 308 (Sist 4BÁ7. Assorted screwy and hotu from 

to I lin. loner, with plain hex. mats, Slmmgnds 
note, and Fran washers. All rust proof. Average 
Contents, 800 Pieces, 7 /8, pars aid. port. 

(ET 307(Siae 8BÁ1. Assorted screws tram 1nó 
.Ihtake long, with plait, hrr. nuts, tl nnu 

proof washers, and pUhin xAehers. rAll rust proof. 
Average Contents, 7.0 Pieces, 748, phis aid. post. 

By post nitrfreisht or ship, anywhere in the world. 
(hoer,,.,,, post extra 

.14 ,e r!! , uie,l q, , ,01o, ea 10,50. 

BERNARD F. WADE LTD. 
ILKLEY, YORKS, ENGLAND 

Tel : Ilkley 1767 

VIEWMASTER 
Exact specified parts at Shopping List 

prices by return post. H.M., Wenvoe 
and Scottish. Also valves and tubes. 

H.G. RADIO ELECTRICAL CO. 

1350, Stratford Rd., Birmingham, 18 

'Phone : Springfield 2369. Estb. 25 years 

S.E. LONDON CONSTRUCTORS 
We hold good stocks of new and 

guaranteed 
COMPONENTS AND VALVES 

Rewinds, loudspeaker repairs, com- 
munication and TV. receiver align- 

ment, etc. 
GLYNDON RADIO SERVICE, 
68, Wellington St., Woolwich. 

WOO 2749. 

COMPACT T.V. 

The now famous " Now 1335 Conver- 
sion " enables you to construct a 
remarkably compact. self- contained 
televisor : Sound. Vision. Time bases, 
Speaker and power pack on one 1355 
chassis- without the use of any ex- 
pensive HF units. 
Data, for all five channels, 3'-. 
We can supply 4155 receivers. in original 
makers' cases. complete with 11 valves, 
45! -. 
INDICATOR )'NIT 182A containing 
VCR517 l8 in. C.R.T.). 4 SP61's. 3 EF50's, 
504G, dozens of resistors, condensers, 
etc.. 9 WW pots. these contain many 
of the additional components required 
for our conversion, or for 'Scope con- 
struction. 796 in original cases. We 
can supply a few less EF5C's and 3114 

-otherwise perfect. 50.-. 

RADIO EXCHANGE CO. 

CL'.EPI.Ii'WELL STREET, 
BEDFORD 

(Phcra: 5568) 
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PRACTICAL TELEVISION 

The wide 

viewing angle 

is one of many reasons why 

`ENGLISH ELECTRIC' metal C.R. tubes 

are chosen for the `View -Master' 

home constructor circuit 

today 

Tht 'View-Master' (subject of an article in the October issu. of this maeaziae), the 
`Tele- king', .: ̂ .,1aenatiiew' and other circuits for honk construction have all been 
designed to take advantage of the 'English Electric' T90I Metal C.R.T.- -the Cube 

to fit if you ,ant `'professional" results. 

ÿt- .11ct,tn, tic and deflection (70' angle) 

ñ- Alnrt Hot liter plate. * 11.ide riru i:;; angle and pictttre-li,rn.csin; 
over the whole screen ardu. 

* Fitted with loa trap., * /;'hn.,t yet li,),ht+r, ,,rvt ;',r,'r." * Overall length 1,' 

For toil ittlònnation on the T901, includin:; ,_ write to : 

The Emus i,n I + ; c Co. Ltd., Tele. i,ion Department. Qu.:: Lie ; . I 'LE 
,jI_ ' - ; j . _,e- . dJ . . 

Metal CM. Tube 


