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Console Type Cabinet. With
full  grained walnut finish,
will take standard t¥pe auto
change -gram_  unit. Price;
£11.10.0 R .
deposit and 12 menthly pay-
ments of 18/~ plus 15/-carriage.
Radio  Chassis  to  Suit.
£8.19.6. P. Terms. £3.7.0
deposit and 12 monthiy pay-
ments of 13-, carriage and
jnsurance 7'6.

Collaro  Gram  Unit. For
standard 10in. to 12in. records
with bi-fi pick-up. £4.18.6,
garriage and insurance, 36.

Special Offer.  Cabinet. Readio Chassis and Collaro Unit, £25
or £8.4.0 deposit and 12 monthly payments of £1.15.6. Non-
callers add €1 carriage amd insurance. Data-photogravhs-wiring
dagrams. eto., © 6, refunded il returned.

THE P.T. “ ARGUS ” TELEVICION
RECEIVER

Although this televisor costs only
about £X). it does not involve the con-
version of ex-Government units. and
had been designed tor construction by
the novice. The circuits have been
kept straightforward and deveid of
S Irills ¥ though 1othing huas Lteen
gncrificed which would assist in its
effcient and stable operation.

i We can supply the 21 valves, C.R.

Tube and a1} the parts for £20. 10. 0.
11.P. terms are available, deposit heing
£6.17.0. halance 12 monthly payments
of £1.6.6 each. Carriage and packing
10°- extra.

A reprint of the data. by permission
of the Editor of * Practical Television.”
together with some additional  dia-
graims and notes produced by our Tele-
vision engineers are available as a
constructor’s envelope. Price -,
vost [ree.

s |
-

.
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BUILD THIS FINE INSTRUMENT FOR 29/6

T.N. SIGNAL AND PAT-
TERN GENERATOR

This generator has been
carefully  designed ant
although it can be built
and ueed by any teginner
1t is at the same time a
most useful instrument for
the more advanced worker.

It can be tuncd 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 wiil
produce an audible signal
in the loudspealker.

Thus its owner will ba-
come independent of B.I3.C.
vransmissions and  cun
faylt find or tesy at any
time. It operates entirely
from A.C: mains end is
quite suitable for vse with
superhet or straight
receivers.

A complcte kit of parts (in fact evervihing except the cabineu).
with full constructional and operational data will be suppiied for
20 g, plus 2 8 posi.and insurance ; alternatively data is available
Separately, price 2 6 (credited it you buy the kit later).

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

THIS MONTH'S ENIP

15in.  Viagnetic Television Fube by

very lamous maker, as used in many

Popular ‘Television Receivers (list on

request). New, with writien guarantee, —
offered at approximately half price :

€12-10 each. plus 10/- carriage and

insurance.

Limited auantity so order immedictely <

(SMALL DEPOSIT SECURES.)

{737 ILICTANIC PRECISION GUITN
i 42-46 WINDMILL HILL ® IS?') FLEET 5T
= = RUISLIP MICDLESEX LONDON E.C4.

CCRTTEELLE
aropasagn |

faithful reproduction

from 50 c¢/s to 10 Kc/s at 74 in/sec using

High-quality recorder reproducers demand
high-quality tape to produce results that wili
satisfy the discriminating listener.

«eGTCH BOY” MAGMETIC TAPE HAS:
High, uniform sensitivity
High fidelity at low speeds
High sigral/noisc ratio
Medium coercivity, easy crasure
Low distortion and tronsfer
Special cellulose acetate base giving
strength and durability.
in 1200, 60O', 3c0  reels and other sizes.
If you want advice ot arv rape-reccrding fiobleii,
our entire technical knowledge is ai vour disfesal.

MINNESOTA MINING & MANUFACTURING Co. Ltd
167 Strand, London, W.C.2. Telcphone: TEMple Bar 6363

e 0 6 & 0 ©

VIEWMASTER

LONDON - MIDLAND - HOLME MOSS
KIRK O'SHOTTS & WENVOE

A superb quality receiver you czn build in 7 casy
stages from standard parts.

* Brilliant, high definition piziura.
* Uses § or 127 C.R. Tubz.
% Table or Console versions.

A complete constructional envelope ig available with 34-page.
fullv illustrated ** How to make it * Manual, eight lull-size working
drawings, alignment and operating details. etc. Model ** AT
London, ** B and B’ Midlands and Wenvcee. *C and D Holme
Moss and Kirk O'Shotts. 7 6 post paid Revised price list of View
master components giving details ol the 7 easy stages, 2ld. post
free.

“OVIEWMASIER 7 KifS IN STAGES.—Holme Moss, Kirk
O'Shotts : (1) £3 2+. 31, (2) £2 25. 9., (3) £5 1= 106.,(4) 8= 114d..
(55 £10 8. 3d., (6) £7 bs. 3d., (7) £2 13+, 11d. Sutton Coldfield :
(1) £3 3~. 0d., (2) £2 2=. Od., 3) £5 1s. 4db., (4) 8%, 111d., stages 5-7as
Holme Moss. Wenvoe : (1) £3 3s. 0d.. (27 £1 185, 0., (3) €5 1s. 44,
(4) 8<. 11'd., stages 5-7 as llolme Moss. Tondon : (1) £3 3s. G4,
(2) 82 1-. 1001, (3) £4 8S. 3. (4) s, Tid., stages 5-7 as Holme Moss
ki of coloured sleeving and screened sieeving. Hs. Kitof unspeci-
f:ed bolts und nuts, §/-.

Fustaee should be includet on all orders under 2.
CATALOGGUE No. 8.-5a pages, illustrated on fine art paver
containing over 2.000 radio and.television lines, 9d. post free.

SCUTHERN RADIO & ELECTRICAL SUPPLIES

65 FISHERTON STREET, SALISBURY, WILTS.

Telephone : Salishury 2108, rrsstnarse iy
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CLYDESDALE ____ ~— —o———
Bargains in Ex-Services Radio and Electronic Equipment TELEVISION

.. UNIT TYPE 24
Frequencies covered, 30-20 me/s (10-15 metres). Switched tuning,
5'pre-tuned spot. freq., 3/ VR65 (SP61). Output approx, 7-8 me/s,
in metal case, 9! x 7} x 4{in.

In fair used condition " )
ASK FOR NO. 1)/1i851 19/6 FACH  POST rain

LEJAF. APLL
FULR UNIT R.1355.

The popular T.v.
Sound andor Vision
Unit. 5 if. stages,
10 valves 8/VRE5
(8P61). SU4G. VU-
120A. ete., etc. 1In
metal case 18in. x
8tin. x Tiin. Used,
good condition.

}n ol\r}igiﬁaég;ose. Ask
or No. D'E770,
Carriage I'aid.67/6
2nd Grade in Transit Case, 59/6
Carr. Paid,

3rd Grade, loose stored, 42/ N
Carr. Paid.

Circuit of R1355 Availahle at 1/3.

R, UNIT TYPE 25
Frequenc!oa_covered 40-50 mc/s (6.7.5 metres), Otherwise as Type 24

IN ORIGINAL CARTON e . ke 2]
ASK FOR NO. 1 1847 0/- rAcn  rost ram

Also in fair used condition TAC B By
ASK FOR NO, D/u772 19/6 EACH  POST PAID

R.F. UNIT TYPE 26

Frequencies covered, 65-50 mefs (5-6
metres). Variable tuning 2/VR136
(EF54), VR137 (EC59). Output ap-
prox. 7-8 me/s. In meta? case, 93 x 7¢

X diin. Uncartoned but good
condition,

ASK I'on oy POST
192 Page NO. 1/ilg48 67/6 EACM pAT)
CATALOGUE K. UNIT TYPE 27
NEW - LINT  OF KX Frequencies covered 85-65 mors
SERVICE and other Items (3.5-5 metres) otherwise as type 26,
No. 8D now in the press. ASK FOR 63/_ rAcny BOST
Price (when ready) 1/6. NO. D/E571 v’ PAILID
Price credited on purchase
b of 10/- value or over. CIRCUIT AVA IIA:\IELE AT _1.‘8;0@!‘ !’AID
R3170A Receiver Unit, y -
ASKT'II?R, £4 12 6 CARR}QCI'[E) Order direct from : \
‘No. X'H492 ! ; A\l > h Al
—— | CLYDESDALE SUPPLY co.Lrp.
R3801 Receiver Unid, 2 Bridge Street, Glasgow, C.5, 'Phone : SOUTH 2704/9
gii\xli{o};a £4,126 CARRPI:‘I‘\\(I}S Visit our Branches in Scotland, England and N. Ireland

NN - b L UNIVERSAL TEST SET

L4 Now Available
ESNT ET M / A 20,000 v instrument
|

Even small screens give you a BIG PIC- at a low A

TURE when you use a Magnavista lens. R R Includin
That’s why wise buyers see the £| I . |0 . O Test Leai
Magnavista first—then save money on (SUBJECT TO TRADE DISCOUNT)

their sets !

Remember, it’s optically correct, and
the inside filter allows daylight viewing || icother carry-
with a normal brilliance setting and |

saves overworking the tube.

Captive head

terminal  con-
~ nectors for all

ranges.

Mirror scole.

Easy to read

0 5
20:00 eha: 2-colour dial.

It fi
7/18 new PRICES ’B?E. ;gdt A.g

There is a Mag_ 11 Two ohm s Rotary  switch
o ranges operated -~ selects ranges
navista fon;every from Ilab, ge clearly marked.
set — rom internal bat-
£5.5.0. upwards. o Faro cesolid bakeie
d ver lo , mouided case,
a lll’ gerif)ds‘ nE
A s A PRODUCT OF
Lens METROPEX [7p, | BRmmsE prvst BORATORIES
. HOUSEBORT Wg &S J LETT * HERTS
42A DENMARK HiLL, LONOON, S.E.S.j Tﬂep‘“l'\ﬁ‘@ T 5674-5-6

Teteplone : BRIXTON 3418f0,
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EVERY AMATEUR CONSTRUCTOR
NEEDS THIS(BOO¥

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:

1. Instructions for the correct use of the
Mullard “Preferred”” Range of Valves
and of Mullard “Long Life” Television
Picture Tubes.

2. Full operational data for each application.
3. Simple valve selection table for quick
reference.
4. Mullard Valve and CR.T, nomenclatures.
5. Typical circuit diagrams for the various
applications.
gl g Mol TR CEMIORY st sttty N e Mulla E,d
E/ﬁ OBTAINABLE FROM YOUR LOCAL DEALER, OR
ﬁ R o loacis DIRECT FROM MULLARD LTD., BY FORW AR:D-
ing & postage ING YOUR NAME AND ADDRESS, TOGETHER
X 3d. extra). WITH A 1/9 P.O., TO THE ADDRESS BELOW.

MULLARD LTD, VALVE SALES DEPT., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, w.C.2.
V MUYAM 213

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: ‘000Smfd. to | mfd.
Voltage Range: 750 to 25,000 at 60°C.

_Cap. Max. Wkg. Dl_mens. (Overall) | Type No. |
in wF. at 60°C. | Length | Dia ‘ I
— e - —4 - I
0005 | 25,000 Sjiin. | 12 in. | CPS7.HOO |
*001 6,000 2% in. 3iin, CP.55.Q0 l
001 12,500 3 in. t CP.56.VO
0t 6,000 3 i, 14 CP.56.Q0O
[} 7,000 6} in. 2 in, CP.58.Q0
25 5,000 5§ in. 2% in. CP.59.MO

Regd.
MOULDED MICA CONDENSERS

Stacked Foil. Capacities from S0 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 <€O. LTD.
Radio Division : North Acton, London, W.3. Tel: Acorn 0061
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Televiews

Kc}aptiug- TV Circuits—A Warp‘ing

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 guarantze fhat 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 spzcified parfs being used,
and we have guaranteed our receivers to give the
results we claim only on that understanding. Such
a system also enables us 1apidly to locate the cause
of any trouble experienced by the reader. When
other parts arc used, diagnosis is. 'more diflicult.
With ordinary radio, however, insistence on the use
of the specified parts has nat the same importance
as with television receivers. .
On many occasions we hive warned our readers
against trying to * mix 7 television circuits sponsored
by different designers.” When a television receiver
18 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
tor our assistance in putting the matter right. We
can only suggest that he reverts (o 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 1o emphasise that
the line output auto-transformer nsed in this circuit
is a highly efficient component which will deliver up

t0 25 kV and, therefore, the utmost care is necessary
to enstre that the H.T. rail voltage is not exceeded,
that the circuit is nsed exactly as we presented it,
that it is not modified for use with other published
circuits employing the wide angle principle, and that
the same 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 bsen 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 contributots
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.

B R B B TR S MM ST
# AN IDEAL GIFT FOR CHRISTMAS
=

The choice of Christmas gifts for friends and relations 2
is always a difficult business, but it is one that you can M|
% solve in a novel and practical way. Look now at your i
Christmas list and see just how many relatives and é
%s friends you have who share your interest in television |
and who would be delighted to receive PRACTICAL

% TELEVISION regularly.

It is so simpie to arrange. Just write to The Sub-
scription Manager (G.I.), PRACTICAL TELEVISION,
Tower House, Southampton Street, Strand, London,
~W.C.2, 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

¥

e

5 )
;! abroad at the annual rate of 13s. 6d. (Canada, 13s.). 1
% An attractive greetings card will be sent in your name i
!5 with the first gift copy. -ﬁ
: Remember a Christmas Subscription for PRACTICAL i,;_.
2. TELEVISION is a gift which will give pleasure and is i)
= a reminder of your good wishes the whole year through, Il;:'

BRI S R BT M N ST Y

5%,

P
%
&

B |
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4« PERSONAL” TELEVISOR

BUILDING A PORTABLE RECEIVER WITH 3IN. TUBE FOR TESTING OR PERSONAL USE

By £ N.
(Continued from page

y HE omission of the V7 by-pass cathode resistor
I increases the already high output impedance of
the stage, but an ordinary output transformer
may be employed for sausfactory matching. C22 is
optional for high note control, and will depend both
on the regquireménts of the constructor and the trans-
former and speaker incorporated in the receiver. A
‘suitable range of values is from 0.002 10 0.01 «F,
chosen by trid it desired.
1w the receiver’s finul form the mounting of the speaker
must be in a position where its striay field will not influ-
ence the tube or distort the raster. M is generally sats-
* fuctory to mount the speaker in the side of the carrying
case, towiards the rear—the excellent shielding provided
by the 3BP1 tube holder ussists greatly in this respect.

The Power Supplies

For the sake of simplicity it was decided to employ
half-wave rectification fer the receiver and tube H.T.
supplics. with direct connection (0 the mains, the valve
and C.R. tube heaters being supplied from Sseparaie
small heater transtormers. 1t is necessary to isolate the
tube heater supply source from the receiver valve supply
sotirce, since the tube cathode is made very negative with
respect to the chassis. A transformer with two well-
insulated sccondaries could be used.

1t will be seen that there are two mains switches, SLand
S2, Fig. 1. S| controls the heaters of both receiver and
C.R. tube, and should be switched on first. After 30
seconds or so S2 may be ciosed 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 1o a
high voltage before the valves and tube became
conducting.

Several different methods of leeding the C.R. tube
are possible the circuit shown in Fig. | being chosen
since it was found desirable to feed the finul anode of the
tube from the decoupled H.T. supply to the trame time-
base. This meant that for an adequate E.H.T. a negative
supply must he provided, the Cockroft multipiier circuit
made up of C40, Rees. 2 and 3, and C39 giving i negative
supply of approximately 500 volis on loud. The total
potential across the C.R. tube is thus ol the order of 650
volts, sufficient to give good brilliance although not,
of course, permitting daylight viewing. SincCe the 3BPI
tube is well screened in its shiclding 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 snmoothing
must be returned to the positive receiver supply line,
preferably by a high capucitance. 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 @ breakdown. In conjunction with
the negative smoothing resisior, RS2, these capacitors
give an F.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, ulways

| NN A

Bradley
267, November issue)

desirable when electrostatic tuhes are ‘employed, are
also easily provided. Since the tube anode is returned to
a4 point lower in potential than the receiver H.T. line
it is sufficient to connect the two shilt controls begween
the H.T. line and earth. Single shifts, rather *than
balanced shift voltages, are perfectly satisfactory since
changes in the tube bearn current produce negligible
electrode voltage varjations.

Vision signals are fed to the grid of the C,R. tube
from the video amplifier via C1], which must have a
suitable working voltage, and developed across the load
of R43. D.C. resioration 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 areus would
correspond with " fringe ™ areas in the case of a more
comprehensive circuit. and would be those where due
to u 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 épart 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 crosstaik within the tube itself. Out of several 3BP!
tubes tested it was found that two operated better with the

k——/—_ﬂ u—l.é-u

— R N - m ‘*“—‘—1;:
T l- ] ls
Yl | / l )
L ll.. i Yoe
- o
| Slen Top orilling
Drilling oimenson of coil cary
— glfow s for well —
° thickness (1iin.)
LT e /;T
. L J
| !
|
% &

— S J;_'_‘_ o
g/ —+Z:—| ¥ 'Y

Erevetion

Figs. 5 and 6.—Details of coil shicld cans und coil
former type.
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slider of R45 also by-passed to the tube anode by 0.01 #F.
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.

[n the case of the 3BPI tube the frame scan is applied
to electrodes Nos. 10 and 11, 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
tin. 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 12in. 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
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of each can must be left longer than the height of 1§in,
by }in. 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 1in. 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 coilsformer 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,
at 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, RS, C6, on one side, and by a short stout lead
to the tug of L2 on the other side. During preliminary
tuning the trap should be shorted-out by a lead sweated
directly across the contacts of CS5.

A degree of shielding round the detector is generally
useful in vision receivers, and can easily be provided in
the present case by a hent strip of aluminium clamped
below the cradie 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 EASQ
almost completely.

i
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* Fig, 4.—Chassis drilling diagram.
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Meounting and Wiring

Construction commences by cutting, drilling and
punching the chassis blank as shown m 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 compiete 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 sinall bit is desirable
and a rapidly-heating solder gun is by far the best
impiément.

The positioning of the valveholder pins can be seen
from the wiring diagram in Figz. 8. Note that the
valveholders without top screens are for the V38, V9 and
V10 positions, screcned 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
Jug on the heater transformer. T2, so leaving extra room
welow the chassis for the other electrolytic rectifiers.

The rectifiers are all mounted on end, standing upright

NOTE : MC. POINTS ARE CONNEC TIONS TO CHASSIS,
NOT 7O TRUE EARTH

FINAL
4

—
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from the chassis. From the cooling point of view this
is, unfortunately, the wrong mecthod of mounting, but
in actual fact the rectifiers run under easy conditions
and there is no serious warming-up and but littie 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 scresn 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 carthed
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 tagboard is of the 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, complcly wire each stage sequentially,
commencing with stage 1, the first R.F. amplifier.

The power supply wiring may be treated us the finul
Stage.

in Fig. 8 the oulput leads to the C.R. tube are shown
as branching directly from the chassis for the sake of

TO FRAME TO LINE TUBE
DEFLECTOR JDEFLECTOR AGKJI[I
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=
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SHIFT.
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CONTRAST rayl
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TO TUBE 70 FOCUS N TO LINE 7O FRAME
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8.—Under-chassis wiring.
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clarity. Actually these leads should be eathered
together rather in the form of a cable ** harness ** and
brought along the underside of the chassis plenty ol
room will be found along the chassis’ central axis.
Rubber-covered fNex leads, preferably of different colours
for ready identification, are 1deal lor these chassis-tube
conncctions.  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
tugbouard ans SI. These leads should be cut to length

Screen

wadeq holder
holdger o
N

,\w

e e ]

%
Bend o'own\ :
3 |

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 sufely be
left to individual requirements. For a portable receiver
i narcow and tall case, with the tube mounted above the
receiver chussis, is unquestionably the best arrangement,
but for a small stand-by tclevisor in the home it is more
pleasing to mount the tube alongside the chassis. thus
giving a more squut cabinet shape. In cach case it is
both safe and satisfactory to mount the small speaker
in the side of the case towards the rear to minimise as
far as possible uny liketihood of stray field interfering
with the raster on the screen.

Testing and Aligaing the Receiver
The original receiver had its tuned circuits prealigned
against the grid-dip meter recently described in PRrRACTI-

Coil Data

All coils except L3 ure 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—u 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 Chamnels
L1, 6 turns with 2 turns coupling loop spaced Lin.
from main winding.
L2, L4, 6 turns.

Coils for Kirk o Shotts and Sutton Coldfield Channe’s
L1, 5 turps with 14 turns coupling loop spaced sin.
from muain winding.
L2, L4, 5turns.
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CAL TELEVISION. 50 that it was very near to correct tune
when first switched on.  1f the constructor does not have
such an instrument, it is a simple matter to align the
receiver against an ordjnary signal generator (covering
the required frequencies directly or on harmonics) or on
direet TV signals.

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

H H
% HT TN
/o o\ /o o\

/(,GJ’{O o |G2 ” K(o 0363
\ o o/ \ o ] ,'I
G~ K63 N Gr~____ "Gz
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£CCor 6Ca
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Fig. 9.——Valve-hase data.

After switching on and allowing for the warmmng-up
period, first adjust the sound receiver (the acrial, of
course, should be plugged in whether the tuning is-to be
by TV or generator signals. gencrators being fed into a
short length of wirc to give suflicient pick-tip. 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
recetver). As a start employ the tult capacitance of Cl6,
set C17 about half in, and turn up R21 until the detector
is on the verge of oscitlation. Adjust the core of LS
until the signal is correctly tuned. backing off R2| for
best results.  If the signal is not heard, teave the core
of L5 set haltway in the winding, and adjust CI17 with a
suitable trimming tool.  Fine adjustments-can then be
carried out by further movement of the coil core.

(To be continued.)

Coily for tVenvoe Chanpel
Lt, 4 turns with 1} turns coupling loop spaced §in
from mauin winding.
L2, L4, 4% turns.
When wound the coils may be waxed if desired with
melted parathn wax to secure the turns.

L4

Sound Trap for all Channels
L3, 5 turns polystyrene-covered wire approx.24S.W.G.
or below for rigidity. Coil wound on #in. rod, expanding
to diameter of Yin. when released and sclf-supporting.
Turns closewound. No wax or cement o be used, and
high Q necessury.  Enametled wire could be used, with
turns very shehtly separated.

v 2

Sound Tuner for all Channels

L5, 4 turns spaced own diameter, using 30 S.W.G.
D.S.C. wire.

e b s e e b se i en ar e e e or ae e ae s
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TELEVISED MAGIC

THE 18.M. TACKLES THE PROBLEM OF PERFORMANCES BEFORE THC TELEVISION CAMERA

tackled national and international problems

when they met in England at Hastings recently.
The occasion was ihe Convention of the International
Brotherhood of Magicians (British Ring) and they
called in Marconi's Wireless Telegraph Co., L. the
pioncers of wireless, 1o help them with a new problem
which has recently been added to their list of
difficulties.

It has become 4 matler 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 ahle to see for themselves the
extraordinary amount of detail the cameras pick up,
and it is hoped they will now be able o 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, dociors, dentists, hypnotists
and even psychiatrists. Among the ranks of the amiiteus
magicians can be found clergymen, politicians, house-
furnishers. veteripary Surgeons. farmers. priders, estate
agents. chemists, publicans, 1ailors, grocers, jugglers and
even fire-eaters.,

D 1AGIC[ANS from many countries in the world

Exposures

Despite the apparent scif-support thev are extremely
worried about the miany exposures which have recentlv
been seen on television. For the first time in England
they arranged this demensrtration of magic mainly for
study and the planning of what might be called an
anti-television-exposure technique.

Marconi Image Orthicon cameras werc used 1o show
close-up magic o a much lurger audience than could
ever be accommodated around a small table, and it was
cxpected that wirh this closed-circuit television chain

The camera may, reveal secrets

which the eye would not see.

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

Tricks. technigue and other points of magic would
then be discussed with a view to obviating exposure mn
the future.

The problems concerried rather the presentation of

One of the performers as seen on the television screem:

magic from a close-up point of view than the relay
of a stage show in which larger illustrations may occur,
although here, 0o, there are problems. Older viewers
will remember that classic example of the © vanishing
Jady > who was seen to make her exit across the stage due
10 the producer sllowing 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
stutionary camera, on the other hand. not being dis-
tracted as is the eve by the magician’s
moves may casily note the palming
of a card or some other point which,
by misdirection, the magician s
normally able to cover, and it is
problems such us these which the
magicians are hoping to overcome
as aresult of this convention. It is
also hoped that as a result ol the
cxperiments some new principle may
be evolved.

Civic Welcome

The Mayor and Mayoress of
Hastings gave the magicians & civic
welcome and the public were invited
to join in watching man of the
events both inside and in the open
air.

One of the most colourful person-
alities attending was Maurice Fogcl,
who has baffied millions of people all
over the world with his mind-reading.
{e -has left the Press, public, and
broadcasting  circuits everywhere
completely astounded by his feats.

Note,
for instunce, the unnatvral position of the performer’s left hand.
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Neow Jype Jelevision (oils

DETAILS OF THC BIFILAR METHOD AND ITS APPLICATION

By H. 8.

HETHER the new television receiver vou are
W g0ing 1o build is of the T.R.F. or superhel.
variety, one thing is certain, coils of some type,
irrespective of the general circuit tayout. must be used.
From the carly days ol clectro-magnetic wave propaga-
tion, right down to the present day of specialised develop-
ments, coils ol 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 rescarch, and much
of this has been the direct result of the time, paticnce

“e Fig. 3.—Details of a coil
wound on  the Bifilar
principle.

Coi —
former

and cxperiments of the radio amateur constructor
well over two decades who. it can rightly be said, taid
the foundutions of the present vast imdustry.

The Bililur method of coil winding, the subject of the
present article. is by no means new, having been used for
many vears in certain lypes of laboruatory apparatus. but
it has not been employed in the lower frequency type ol
radio recciver, lor the reason that no advantages over
the ordinary standard mecthods would occur.

Having numerous advantages over other mcthods, the
Sififar-wound transformer is most cxeellently suited to
the R.F. or LF. stages of a
television recciver, giving almost

Schofield

gain in the R.F. or LF. stages due to blocking by
noisc for any interval after cach burst.

Prinaciples

In Fig. | the basic circuit of a conventional single
tuned stageer 1ype LF. amplifier is shown, and it wilt be
seen that cach 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 1o flow in this type of circuit, developing o charge
on the coupling capacitor which will maintain bias on
the valve until it can leak off through the erid resistor.
Bias so developed immediately lowers the stage gain
until bias returns (o normal afier each noise pulsc.

Severe noise will be sufficient to drive the valve to
cut oll, and will be accumulative in a (hree or four-stage
amplifier, the last 1.F. stage being extremely susceptible
on account of the greatly increased amplitude of ‘the
noise pulscs.

The cffect as scen on the picture tube, when the video
carrier [requency 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 emiployment of the Bifilar transformer climinates
all this, due, as previously cxplained, 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 |1 Biftlar  cotl
has the saume sclectivity curve as the cquivalent single
tuned circuit, the same gain and bandwidth factors,
and can be teeated as such in the design of stagger tuned
ampliliers.

Circuits

Fiz. 2 shows a basic I.F., circuit using Bifilar wound
transformers, the number of stages being lelt to the

perfect 1/I coupling.  Trans-
formers so wound act as a single
conductor, having the same
resonant  characteristics  as o
single winding. Only onc adjust-
ment, by the usual method ol
varying the iron-dust core in the
process of alignment. is ncces-
sary 1o resonate the primary
and sccondary circuits of the
transformer.

Another advantage of great
importance is the fact that no
coupling capacitor s necded,
the grid time constant being
so extremely short that strong

A —
70 RE
stages

——

ANAAMA,

ANAAAAA

VWWWWWWY

—1
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—

noisc bursts cannot charge any
coupling capacitor. The signal
has a completels clear path,
and there is no lowering of

I

4

Fig. 1.—Basic siagle 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

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 ol §/1
urn ratio. and anydeparture in theway of incrcase of turns
ratio causes serious difficulty in

ANAAAAT —— AN

To RF %
stages <
¢ [ -

7+ approaching 100 per cent. coup-
liny, apart from increased difhi-
culty of winding, with one or

two cxceptions.
Trans. It would be an advantage in
1: 46 winding the Bifilar transformer
feeding into the video diode 1o

i /fdto increase the turns ratio to 1/1.6,
b 795°  but, in winding the additional

w turns. care must be exercised so

in 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

T and continue out from each end
of the primary winding along the

i)

Fig. 2.—Basic 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 firsi-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
10 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 single fayer wound
coil, due to alternaie turns of each scparate winding
lying next to cach other in a single layer alony the

former. This arrangement, of
course, is impedance matching
and extra gain up to 35 per
cent. may be obtuined. The anode loading of a triode mixer
is another position where the Bitilar coil of proper turns
ratio can be employed 1o step up the anode impedance,
and a fixed loading resistor used for cireuit 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
(0 21.0 Mc/s. these values having been selected for
stability, gain. channel interference, etc. In conciusion
it is hoped that the experimenter and constructor may
have a new avenue of interest in the application of the
Bifilar principle of winding 1o their design problems.

Video Biasing

HIS 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

Vi V3. . EF55, 64G7 Cathode
; of N78 Moo,
7 R 10K of CRT
i C.  S0uf 12V each .
(can isolsted)

HFC

i
| o

The circuit .referred to in these nofes:

sometimes includes @ 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 und arrange to have tapped off a few volts which
are applied negative to the grid. This has the disadvantage
that the * various carths ” 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 « 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 carth every-
where, bias voltage independent of H.T.. full gain on
the valve and no attempt at frequency correction in the
cathode circuit.  Allernatively, it would be possible to
arrange a measure of frequency correction in the cathode
circuit by putting a low value resistor and proportionate
bvpass 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 senables one to select the voltage (o suit the size
of the input signal, such that the synchronising signal
is maintained satistactorily. (G. T. Layion).
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Two Low-noise Pre-amplifiers

CONSTRUCTIONAL DETAILS OF TWO UNITS USING TRIODE VALVES

By B.°L.

valves, and those designed on the grounded-grid

mode gencrate fess 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 adequatcly discussed in previous issucs 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.

IT is gencrally accepted that pre-amps. using triode

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-
iype a 6J6 was cmployed. The first half of the 6J6 acts

Aerval
Input

Fig. 1.—A simple grounded-grid ampliticr circuit.

as a cathode follower, the output being developed across

‘ the cathode load resistor R4, The grid ol the sccond

half is earthed so that this section acts us u grounded-
grid amplifier. .

The circuit is quite simple and wiring is straight-
forward, the usual precautions adopted in V.H.F. circuits
being ecmployed, i.c.. wiring as short as possible and grid
and anodc Icads to be kept clear of cach other.

Power supplies can be obtained from the sams source
as that of the normal t(clevisor, 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 scparate power supply can be uscd cmploying a irans-
former of the type specially designed for pre-amps.
and using a selenium rectifier. A suitabie circuit is shown
in Fig. 2, )

It will probably be found that this circuit is unstable
without the aerial connccted, but it should scttic down
when properly loaded with an aerial and L1 adjusted
for maximum stability. L2 is then adjusted for maximum
signal and L1 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 L1 circuit
as shown in Fig. 3. C1 and C2 arc 0-20pF. trimmers.
L2 is adjusted for maximum signal and LI is adjusted
in conjunction with CI, C2 so as (o obtain thc best
results. If the amplifier oscillates, increase C1 (or reduce

Morley

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

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

Neutralised Triodes

When using triodes as R.F. amplifiers difficulty is
cxpericnced with instability duc to the feedback path
provided through the anode to grid capacity of the valve.
1t was this difliculty which resultcd in the production
of the screened grid valve. '

As the demand for quicter valves increased desigoers
have turncd back to triodes and some of the old circuits
used in the pre-screened-grid valve days have been
employed. Onc of the methods in gencral usc today is
to neutralise the triode by feeding back externally to
the grid a small voltage which is opposite in phase to
thet fed back internally in the valve due to the anode-
grid capacitance. A small condenser can be used for
this purpose and this mecthod 15 used in the amplifier
about to be describad.

Triodes in push-pull arc casicr to neutralisc 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 ncutralising is cffccted by a variable condenser
between cach anodc and grid. It is possiblc to obtain
postage-stamp trimmers of approximately the valuc 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 paticnce is necded 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 parrow the bandwidth
and spoil the quality of the picture.

When set up cach ncutralising condenser is adjusted
so that thc 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 * gucssing stick ”
(slide rule) to compare the noisc level of different pre-
amplifiers.  From the practical point of view all that
we are interested in is the result on the picture.

MR64 :
r_,'vf?w'w Note: C/ =16 +Buf
HIr 350 wkg min
Transrformer output
£ 250v 30 mA.
=] 6°31 15 mA.
“lcwa) Tlcis)  Rectifier mMR64 ~260v.
epF | 8uF Jomd,
[ HT -

& =
é 63 54, T
. x

Fig. 2.—Power supply for an additional stage.
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So far as the picture is concerned vilve 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
cffect—snow !

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

Aerial
Input

Fig. 3.—Stahilising arrangement for the grid circuit.

of the hissing sound heard on broadcast receivers, and
as the overall gain is reduced due 10 apn 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 Lo
produce as high an amplification as possible with as jow
a valve noise, from this particular stage.

Generally speaking, the normal R.F. rentode provides
a greater signal vain, but although the noise generated
by the valve is greater than that generated by the
grounded-grid circuit, the contrast control .has 1o be set
1o a4 lower figure resulting m a moderate amount of
noisc.

On the other hand. if @ grounded-grid pre-amp.
with lower noisz and lower gain is used. the contrast
control will have 1o be increased and up will come the
noise. It is possible, thcrefore. that poorly-designed
grounded-grid pre-amp. will produce as much snow on
the screcn 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., und when using
neutralised triodes these adjustments are somewhat
tricky. requiring patience to obtain the very best resulis.

When checking the performance of one pre-amp.
against another with regard to the amount of snow
produced. then the following method cian be adopied.

It will be assumed that it is desired to check the
performance of & triode pre-amp. against that of an
R.F. puntode.

After the televisor and pre-amps. have thoroughly
warmed up. reducce the contrast contiol Lo zero, lurn
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. 1t is assumed that both
pre-amps. have been adiusted for maximum performance.

The pentode pre-amp. should now be connected 1o
the televisor and the acrial plugged in. The contrast
control should be adjusted until a picture of the normal
<hades of black and white are produced. This is best
done on Test Card € or the tuning-in signal so that a
standard is available for judging the effect on the screen.
11 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 ag:in.

In areas where fiding is experienced it is pe ssible for
this feature to upsel the comparison lesis. A method
of keeping a check on this is to insert voltmeler across
the ciathode of the videc valve. and to use Test Card C

[T E——
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for the tests. When' the aerial is connected dircctly 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 oft in degrees can be mounted
temporarily at the buck of the control and a temporary
pointer fitted to the control so that its position can be
accurately determined.

The next step is 10 disconnect the aerial and note the

TABLE
“Coil Turns
XLl L2 L3
Primary = Secondary

(or coil tap)
London ... 2 ; _7{ 7 2}
Holme Moss ... 2 6} 6 2%
Kirk o Shotts | B3 6 s 1
Sutton Coldfield 13 54 s 1
Wemvoe ... 1 s 4 1

Coil forms iin. diameter, tuned iron-dust cores.
Turns spacing 2mm. Gapprox.). 22 S.W.G. wire.
LI primary and 1.3 wound on fop of L1 secondary
and L2 respectively using insulated wire.

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 pre-amp. to the televisor and
connect the aerial to the pre-amp. The contrast control
is now adjusted to produce a picture of the normal tones
of black and white : the position of the controt 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 hoth cases, for example. supposing
in the first case the control had to be turned back lin.

O-75pF Output
-
s i +
o 2 470K} —

"*a 560
» < VA :‘—\
”“'_' ; 470 H
Aerizl |
Input

Fig. 4—A push-pull stage.




Defeml)ir,_l952 . _PR_ACTIC}_L

and in the second case #in., then the noise level of (he
first pre-amp. is twice as high as that of the second for
the saume amount of gain.

1t the tests are being made in an area where fading is
experienced then the reference level of the signal, when
the aerial is connected directly (o the televisor, should be
taken in cach case to ensure that the same amplitude of
signal is being reccived for cach test,
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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
disagipears, should be advanced to a point where the
snow appears. If this is done in each case then i compari-
son between the two amplifiers can be made..

Public Benefits of Television

A REPORT BY THE HEAD OF R.C.A. LABORATORIES AT A RECENT ENGINEERING CENTENNIAL

television alrcady has hegun to vitalise many

other ficlds of science for public benefit, Dr. E. W.
Engstrom, vicc-president in charge of R.C.A. Laboratorics
Division, declared recently at the Communications
Symposium of the Centenniul of Enginecring.

“ The techniques of television. although Ffairly well
confined so far to television itself.” Dr. Engstrom
said, *“ have spilled over into radar design, into piclorial
communications, inlo 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 clectronics and science as a whole. so will jt
become more and more a force (o be considered in the
social, cultural and political spheres.

‘ J AST electronic knowledge accumulated in building

Politics

* We can already see some of the future shapes that
television broadcasting will take (o enhance its services
to the individual and the community,” he continued.
At the moment. we are in the midst of pre-clection
fanfare which should not obscure the important fact
that the American voter is gelting a broad and close-at-
hand picture and understanding of candidates, platforms
and principles. He will more than cver 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, bitl the whole workings of our form of govern-
ment are going before the camera * eve * of television for
the scrutiny of the men and women of our country.
Television shoutd e¢nable a revival of personalised
democracy whicl, in simpler times. was attained through
the town meceting or through public debate between
cundidates.” -

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

The Church

“ The church. which historically has emploved such
tools as the printing press and the visual and musical
acts. will find grear 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
medsum which, in its early stages. secems o bear the &t nip
of secular entertainment, is already being overcome. The
church is finding a powerlul and dignified insteamentality
forsending 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 sc¢ cvolve a pattern of adult education that
surmounts evening classes and correspondence courses in
convenience and cffectivencss.  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. Engsirom pointed oul 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
3€cC.

* Whatever television  broadcasting may  lack in
perfection to-dav.” he added. *is the responsibilitv of
everyvone involved, the broadcasters. the sponsors and
the public. fn the last analysis, (he control of pro-
gramming is in the hands of the American public.
Theirs is the final say on the calibie and character of
television. broadcasting.

*“T think we can see signs that all groups arc awarc of
their responsibilities.  The networks, for example, are
striving 1o 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 (o news coverage, to comedy shows. to drama,
to any type of television presentation one can think of,

“ We can expect, | 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 cspecially tailored for television or in dramatic
programmes  written  and  produced  specifically  for
television. In (elevision news roundups fult 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 cach man his own reporter and provides a new
dimension in modern journalism.”’

l.ooking 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 (elevision, we have what I believe is a means to
help counter (his threat. 1t will cnable a proximity
that Dbreeds understanding and friendliness between
individuals. It will provide un interchange, heretofore
unobtainable, of ideas and culture thal may well hasten
the day of « free and peaceful world.”

_
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HINTS AND TIPS AND MAKESHIFT COMPONENTS FOR THE CONSTRUCTOR
By W. J. Delaney (G2FMY)

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 ke accumu-
Jates a large store of ideas which stand him in good
stead, and, what is more, very often save him a large
sum of moncy over the years. ldeas 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 recciver, Or is just cniering the constructor field.
finds things a little more difficult, and is often at a loss
as to what to do next when he mects a problem. Somc
idea of what is indicated may be gained by the following
hint which is now quite commonpliace amongst Service
engineers, and, in fact, is often adopted in arcas close to
a transmitter by a dealer when installing a receiver on
“ appro.” In such a clse it is obviously unnecessary
to erect a proper aerial, as the customer may decide he
will not purchase a set after seeing two or threc pro-
grammes,  Alternatively, when called in to scrvice d
receiver which has gonc wrong the scrvice engineer
may suspect a broken feeder or damaged uerial, and il
it is night time it is not a simple matier to inspect the
aerial. Fn these cases a temporary or makeshift aerial is
called for, and nothing is simpler than to use a length of
ordinary twin flex. At one ¢nd the two strands are
separated for approximately half the length ol a dipole
for the station to be received, and opened out and tixed
10 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 js then taken away Irom
the hanging wire at right angles to the aerial sockets on
the receiver, ccnnecting the 1wo ends to the two sockets
of a twin-feeder input, and one to chassis and onc 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 | 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 1wo 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 acrial feeder.

L4 l YHE amateur who is continually building experi-

F.H.T. Measurcments

Another hint which has been welt known to servicemen
for a long time is one used to check E.H.T. in a faulty
receiver.  Theorctically, an electrostatic meter must be
used, and until the recent advent of the Kilovolter
these were cxpensive instruments.  The latter instrument
operates almost in the same manner as that which many
servicemen still use, namely, the drawing ol an urc by
placing a metal object on the picture-tube anode and with-
drawing the ohject slowly. A word of warning must be
uttered here. The E.H.T. may be at small current rating.
and may be generated in such a manner that it will
ceasc if touched with the hand, etc.. but it can give a very
nasty jolt, and, herefore, this test should only be carried
out with a screwdriver of the type having a long blade

and a well-insulated handie, which should be held at
the very end remote from the blade, whilst the cther
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 expericnce
of different receivers may quickly ascertain whether or
not that part of the circuit is faulty.

Coit Former

In experimental equipment a co:l may be required for
a test and it may be found that there is no coil former
handv. A dJdodge which has been found very handy here
calls for the use of the wide brown paper gummed-strip.
If none of this is I'wandy 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,
1i is well moistened and the required number of turns
wound on, not 100 tightly. Left to dry. which only takes
a4 short while. the toil raay be slipped off the pen, the
inner piece of paper permitting this, and the coil wifl be
found self-supporting and quite firm enough to enable
it 1o be placed in a receiver for temporary usc. The
wire should, of course, be of the cotton- or silk-covered
tvpe to enable the gum to held the turns secéurely. There
are lots ol 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 componenis which lend
themselves to improvisation, except perhaps the very
small cipacitors used in modern television receivers.
Fas instance, il is quite & common practice to feed .the
sound section of a straight receiver from onc of the
R.F. stages through a very small condenser, say 2 lo
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 recciver, 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 arc twisted together, the degree of twist and the
tightness of it regulating the capacity. It will serve
{o show whether the proposcd modification is worth
while or not. The two wires must. of course, not be
permitied 1o come into clectrical contact with cach other.
Such an improvised condenser may be joined across a
<coil 1o 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 cxperimental coil is being used
with an iron core, its range may be shifled in the opposite
direction by replacing the iron core by one of brass. It
is not neccssary to have one with the correct thread ;
simply remove ihe iron core and place into the coil
former any length of brass rod—a long bolt or screw,
cic., will serve to show whether any improvemsnt is
effected and thuy indicate whether the coil needs modi-
fication. Perhaps other experimenters have similar ideas
which they would like to pass on to rcaders.
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PICTURE TUBE

OBTAINING A NEW LEASE OF
By Edwin

ROBABLY the most mournful and distastefu! 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, providing 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 50,
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 othcr 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
cyvlinders 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 hgs about 150
volts applied through a protecting resistor. Under
these conditions the carbonates are thermally reduced
to oxides and the oxide coating is bombarded by high
encrgy ions ; as a result the coating and cathode hecome
highly emissive and normal operation can proceed at
cathode temperatures of the order ol 1,000 deg. absolute.
Different manufacturers’ processes naturally contain
various refinements and additions.

Throughout its life the cathode deteriorates. It may
bz over-worked or incorrecily 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 Iess freely, the beam current falls and the
picttre 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 clectrons can escape more readily ;
this is obviously achieved by supplying the tube heater

“with morc 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
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REJUVENATION

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 js 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 sockel 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-winding 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.

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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Fig. 1.,—A two-winding brightener at (a), and an auto-
transformer brightener at (h).
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when the recciver is supplied from A.C. mains. If
the set is fed with D.C. it is impracticahle to build a
brightener, and ‘a rejuvenation process proper must
be tricd. 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
rethinder 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
suhstitute in the A.C./D.C. healer 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 heuter 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 avaitable. This is in order that brighten-
ing may be progressive—when the tube first loses brif-
liance, to a marked degree the brightener is put into
circuit and the heater supplied from the first tap, which

Cross-sect/qna/ area

B It

Fig. 2.—Transformer core
showing the cross-sectional
window.

area and

Wincow or winding
area

per cent. extra voltare over the
heater rating. The second tap can he uszd when the
tube again dims, and applies 20 per cent. approximately
higher voltage. The third tap supplies the tull 25 per
cent. extra voltage to the heater—still higher pereentiges
might be tried but by that time it is probable that
the cathode would fail to respond to further brightening.
S 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 cxisting secondary winding

applics approximately 12

on a smalt
peater transformer can be stripped off and a winding
of thinner wire put on. (Choose tor 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, it this fails,
1o give a round number or at least a simple [raction,
divide by 5.5. (The majority of small transformers have
an extra turn or two to allow for a vollage drop on
load.) If any doubt exists  test winding can-be put on,
loaded by about 10 ohms, and the voltage uacross the
winding measured by an A.C. volumeter.

I
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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 volit tubes the final voltages should
be 7.0, 7.5 and 8.0 volis. Suitable wire is chosen by
reference to wire tables—for 0.3 amp. tubes 24 &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 (00 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.av.g. may be used for 0.3 and 0.6 amp. hcaters
respectively.

Enamelled wire should be employed and tappings must
be made with care. Good rubber-covered flex of thin
diameter should be chosen for the tapping leads and
the soldered joints where the taps contact the windings
must be madé neat and smooth, with no more cnamel
removed than is necessary. The joints must he perfectly
insulated. ' ‘

Winding Data

If it is desired to employ the auto-transformer type
ol brightener this may be wound up on any small cere
such as the stampings from an output transformer, since
only between 2 and 5 watls approximately have to be
handled. A former may be constructed from card or
fibre, if onc is not to hand with the transtormer core,
and the windings may be calculated from the simplitied
formula

5.6

A

where N is the numbzer of turns per volt and A is the
cross-scction area of the centre leg of the transformer
core (i.e. the leg round which the windings are io be
placed). Thus if a core with a cross-section area of
1 sq. in. is used 1t will require 5.6 turns per volt (A is
measured in sguare 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 thai there must also bc a 6.3
volts tap into which the original heater supply of the
tube is fed.

For the besi possible efficiency and regulation the
winding space of the transformer core should be full of
wire— this will also mean that the thickest possible wWire
is used. The wire gauge should therefore be chosen
from wire tables with reference to the size of the
“ window  (Fiz. 2) and the number of turns ol wire
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Fig, 3.—Typical arrangement 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 heip to the constructor
to run through the calculations which show how this
might be used for a brightener auto-transformer for 6.3
volls tubes. The cross-sectional area of the core is

3 7 :
$ Lo
& 16 2560 "
Therefore the turns per volt may be taken as
5.6
N- 47
256
which simplifies to
5.6 225
N = 64i 6 35 turns per volt.

. .3 5. .
The area of the window is FRL and allowing for a

thin walled former this must be reduced to
5 9 45
— sq.
6 16 256"
Thus the full winding. which is 35 <8 turns, or 280 turns
must be contained within this area and the wire chosen
must be of a size such that in | sq. in.
!
280 » 45 turns are contained.
256
This simplifies to

in.

256 .
280 i3 turns per sq. in.

= 1,593, say 1,600 turns per sq. in.

Reference to wire tables shows that 24 s.ow.pe enumelled
wire can be wound with 1,794 (urns perinch. This gives
soms small margin for bad winding, the allining of
tapping leads, ete.. and with very careful winding this
wire gause could be emploved using 25 or 26 s.w.g.
cnumelled wire vwould canble the 280 turns 1o bs wound
on with little difficulty. No allowance has been made
tor copper and iron losses. however, so that this trans-
tarmer could handle only small currents—it should seive
for an 0.3 amp. tube. Larger cores vwould be preferable —
with an increase in window spuce and a reduction in the
numbcer 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 us an auto-transformer core the
E’s and I's should be interieaved, preferably one by one
and at least in several groups.

Ifa smalf auto-transformer is made it may be suspeaded
in the wiring or asscmbled as a very small unit—two
winding or other, larger transformers  should be
supported inside the recciver cubinet. It is importunt
to keep the video signal lead as short as possible. and
to achiceve this it is worth whils to unsolder the heater
leads frog the picture tubs socket, leaving the rest of
the leads ‘untouched, should it not he possible to support
the transformer in the leads. It 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 tubz socket. The socket fitted to
the brightencer unit then plugs on to the tube. As
alreudy 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
requircd. Do not touch the tube socket. hase. 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

1
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this some American brichteners 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 onlv correct to stale
that such practice is contrary to manufucturer’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 ares where mains
voltuges are high and cannot be reduced sufficiently
to being the normal heater voltage to the correct level.

In rejuvenation proper, as distinet from brightening,
the generally accepted method would appear to be the
application of one and one-half (imes the normal
heater voltage to the heater for one minute or so, with
low voltages applied to the tube clectrodes, the tube
then being aged for two or three hours at normal heater
voltage wiith no electrode voltages applied. I’robably
more satisfactory from the constructor's point of view is a
method whercby the heater voltuge is increased by 23
per cent. and the tube ** cooked ** for a time with 4pproxi-
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 u relatively heavy current between it and the grid,
the net result being the boiling off of the olu oxide surface
and the exposure of a new sucface (or the bringing of
fre<h oxides up to the surface). Visual conirol 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 1o

_
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give 33 per cent. extra heater voltage—in the case
of 6.3 volt tuhes the trunsiormer must give 8.5 volis at
0.4 or 0.8 amp. tor 0.3 and 0.6 amp. heaters, respectively.
The ordinary heater transformer alrcady mentioned can
casilv be rewound for this purpose, a slightlv thinner
secondary wire being wound on so that the extra turns
can be accommodated. Count the number of turns
removed from the 6.3 volis secondary and multiply by
1.35 1o obtain the number of turps required in the new
winding.

PRACTICAL

Half-wave rectification direct from the mains side ol

the “heater transformer is employed so that the circuit
must be handled with care. It must not be directly
earthed. or wired so thai it can be touched accidently.
The usc of a rectifier with no reservoir capacitor drops
the D.C. output to roughly hall the A.C. input, and no
elaborate smoothing is required. C! is necessary (o
prevent meter flicker and the value of 0.5 #F. may need
some variation with different meters—it will be suth-
cient. with moving fron 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 u 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 10 the tube control grid is
tapped up the dropper chain, and only a small meter
by-pass ‘will be required unless there is consideruble
hum on the D.C.

Chicef 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 ump. 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 cither type of rejuvenator
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may have its output leads tuken to a suitable picture tube
socket so that tubes may be treated without being removed
from the receiver cabinet. Switch off the felevisor and
remove the mains plug from the wall socket, then remove
the wired sockel from the base of the tube and plug on
the rejuvenator socket instead. - Connect the rejuvenator
(o the appropriate mains supply and switch on. watching
the meter as the tube comes up 1o 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—ibe screcn has deteriorated,
or the tube is. perhaps, gassy. If the meter reading 18
low. or if the pointer stays at zero. leave the rejuvenator
switched on und keep @ waich on the meter. A gradual
rise in the current indicated shows ihat the cathode is
responding to treaiment, and rejuvenation should con-
linue 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
1o continue the rejuvenation for an hour or so. The tube
could then be run for an hour with normal heater voliage
applied and with no voliages on the cathode. grid and
anode, but usually the tube is put straight back info
service. This type of rejuvenation is not always successtul,
or. il successful, the extra tube life gained may not be
greal before a further treatment is required. but every
exira hour's run js pure gain and so worth having.

Throughout the examples, chief imention has been
made of 6.3 volt 0.3 and 0.6 amp. cathode ray tubes with
duodecal hases. Naturally this does not mean that other
tvpes ol tubc. 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 approximaticn to the
nearest half volt is suthcient) for brightening or rejuveni-
tion—in the case of a P.C. mains rejuvenator increase
the rated current by 33 per cent. rather than the voltige
when calculating the dropper resistances.

. q cTT-
Pictures by Wireless
JHEN Her Majesty the Queen visited mid-Wales

recently, to open the new Birmingham Corporation
dam uat Claerwen. Press photographs wcre 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., l.td., installed and worked a very high

frequency wireless link over which pictures were sent (o

Liandrindod Wells and hooked up to the normal tele-

phone line for transmission to the Birmingham Mail ™

and then simultancously by wire to the * Liverpool

Daily Post.’

At an early stage in the arrangements to cover this
big cvent, it was realised that once Her Majesty left
Llandrindod Wells and started the ascent to the dam it
would not be possible 1o continue sending pictures back
1o Birmingham and Liverpool. It looked impossihle 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 survev and demonstration team-—such
teams travel all over the world testing arcas and advising
on installations—went to Llandrindod und 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 iink using their normal V.ILF.
equipment.

The countrv separating Claerwen and Liandrindod
Wells is mountainous, rugged. rising to 1.500ft. at the
summit of Craig Fawr. overlooking the dam. 1t scemed,
at firsi. 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
Fawr as the site for a repeater station. Tests were made
with watkie-tatkies and others in and around Llandrindod.
{t was found that the ideal site for reception was on the
zolf course 500fi. 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, Clacrwen 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 & small
jand line to the near-by Cairn Tea Rooms who had kindly
offered to let the ** Birmingham Mail ** use their normil
tclephone line 1o the town about 2 to 2} 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

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

T was almost exactly four years ago that 1 last had the
honour of reading a paper to this distinguished
Society. The occasion was the Western Conlerence

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 | 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 scrious 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 rher were
happening by as many people as could crowd round the
few thousand television reccivers of 1937, the 1}
million receivers of Britain today and the many million
receivers of tomorrow. o

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,
Therc 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.
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
considcrable extent. the interchanging of tclevision
programmes between nations that are not adjacent) will,
faute de mieux, have in the main to be by fitm,

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 rcad this
paper here (onight. But before talking about the future,
I would like to review how film is being used in tele-
vision today and, to illustrate what [ have to say. I shall
project quite a few more pieces of film, some of which

But the fact remains that the majority of

you may well have seen already on the air. I apologise
if this should prove to be the case, but you will, | think,
be sympathetic if | 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 50,000f1.

! 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 T propose to considsr
three separate questions even though they (and thus the
answers) are closely interwoven. They are :—

Of what is this footage composzd ?

Is it likely to increase in the foreseeable future ?

Is there a big call for additiona! film from outside
sources ?

I shall also discuss, very briefly, the film require
ments ol other television broadcasting systems, and [
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-minutc
editions each week and a’Sunday night review, this
programme alone accounts for the better part of 25,000ft.
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 newsreel
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 cvent 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 ? Ts 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

‘entirely 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 Roval

== |
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Proclamation on 8 February, 1952—but | would ask
you to remember that, in viewing il on a screcn the size
of the one in this .theatre. you are, in fact, looking at
onc of several forms of cingma television, and that the
resultant loss in quality is considerably greater than it
would be if vou were viewing it on the small television
screen for which it is intended. [The film was then pro-
jecred.)

Telefilm is not. of course, confined to the recording of
news—or cven of outside broadcasts. and 1 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 50.000ft. of film
to which 1 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 Fi'm Unit that «re included in that 1otal.

Almost ahove everything in importance is what we
know as  the Film Sequence.” In its simplest form,
it s the cstablishing shot of, say, a riverside cottage
transmitced 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 tzlevision studio and the drama
(or comedy or farce—whichever it may be) being played
wholly within its contines beforc “live ™ television
cameras.  In a more ¢laborate form it may be used for
all the exrerior scenes called for in a documentary
programme, the majority of the interior scenes being
¢nacted live in the studio. Here is an example—the
filmed opening scenes of a recent television documentary
programme in the series The Rising Tweniies. The
character whom vou wnll see \\alkmg along the street
appears again, of course,  live ” in the studio sequences
which follow. [The opening sequence was then shown.)

One could argue that Hlm sequences like that onc are
not essential to the television production, and one
could arguc cqually that the whole programme wouid
have been more polished had it ¢/f been on tibm. But
there is no argument that certain productions just could
not be televised at all unless parts of them were flmed.
This is because. given no filming fuacilities, a television
production would be confined, essentially, to the type of
script from which exteriors have been eliminated, a
seript which calls for an interval as the only device which
can make it possible for the cast Lo change their clothes
or alter their make-up. Here then is another fim
sequence : one from the television production AMen
of Darkness and one which just had to be tilmied because,
apart from the need to fire live ammunition, a trick
effect which could ndt be accomplished by television
cameras was e¢ssential—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
1 would like to call your attention. 1t is the sort of
production which could, without question, a// 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 vicwer at the very moment that the viewer is
sceing and hearing him, gives an additional and even
vital attraciion 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 uau.llly constitute
about a third to 2 half. Here is a typical example—a

fitm scquence from the. first of a new serics of
programmes, Ahour Britain, which, like its running mate,
London Town, has as its central h-_'nre Richard Djmbleby.
[Fiim projecied.)
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When, to these film sequences. one adds the sundry
compicte tilms ot 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.
100, the output of the Section which makes film sequences
and a special weekly newsreel for Children’s Television,
onc finds that at least a further 25,000ft. of film has
been produced, that (forgetting telefilm) a srand total
of over 50,00011. 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
foreseeuble 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-
sumplion only, that the overall transmission hours of
the BBC Television Service will remain substantially as
a: present for some time, and that we shall not be setting
out to ftollow 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
yel been overcome, we are nol at present permitted 1o
make, with a view to re-transmission here at honme, a
telefilm of a television broadcast in which professional
artists are taking part—artists, that is, who are members
of Actors’ Equity, the Variety Arnistes’ Federation, or
the Musicians’ Unjon. 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 tinme, we can telefilm (in the main) only outside
broadcasis, and such studio broadcasts as this : it is a
discussion programme called In ihe News and we are
20ing (0 sce politicians, both of the right and of the left,
discussing the desirahility or otherwise of abolishing the
Housc of Lords. [Fxcerpt 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 frec 10 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 Pcter Ustinov in
our series Speaking Personally, and | think that vou will
agree that, although no one could mistake it for a film
made by ordinary methods, not much has been lost
becausc the typical television single-camera technique
has been employed in the production. The particular
piece which [ am now going to show vou is where
Ustinov is talking about his love ol fronticrs. [Fiim
projected.]

Summarising, 1 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 [ set mysclf to answer was in
respect of the amount of film required by the Television
Service, over and above that made by Tclevision’s own
Film Unit. In some ways this is the most difficult
question 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 inctusion

k
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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 a// lengths. This is 1o provide
screen-time during those emergencies which occur only
too often in television : when rain stops play at a sporting
cvent 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 easc ; 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 relicving 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 jusi because it is
a really good film 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 duc course, be permitted to
televise afrer their general rclease 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 cven sandwiched in the
middle) are of exacily 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 I am hopefu! that,
in the course of time, the production of film for world
television will be such as to cnable us to have our pick of
really good material. [ say * world television” as
opposed 1o British tclevision 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 guantity 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 tonguc 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 [
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 ifit
talls 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
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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 stogan, ** Film is cheap.” Hence the take after
take and the retake after retake. Hence, (oo. the tabulous
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 receciver is really too far away from the
transmitter, poor because the recciver 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 ! [
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 meanysthat on
account of the first onc (the limited number of screenings
which any given television tilm 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 THERE “—and that he can
economise in set design dLCOfdlﬂ&!ly He can take on the
floor a really complete \hoolmg script and a cast that..
by virtuc of pre-rchearsal, is already word and action
perfect ; and he can break cach scquence 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
itin a fitm for television-—and that he can thus dispense
with the fourth walls of his sets. He can limit his crew
to one take of cach scene and he can—although 1 do not
necessarily recommend it-—shoot on 16mm film instcad
of 35mm. He can go even further : by using electronic
cameras (in other words, by making what we would call a
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 his 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 T 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 broadgdsllng
station is designed, which in the case ol the BBC is 405
lines, 25 plclurcs per second interfaced to give 50 frames
per second, and in the United States 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 (o 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 [ say that if electronic camera-
channels are not to be used for actual television broad-
casting, bandwidth becomes of no importance, and a
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system can be devised to operate on standards which
make possible a much highcr quality recording, and an
obvious target would be 1,000 lines with sequential as
opposed to interlaced scanning.

(To be continued.)
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HIS generater was constructed for the purpose of
providing a stand-by E.H.T. supply and also 1o
provide a semi-portabie piece of test apparatus.
The circuit ig shown in Fig. 1. It will be seen that a
tuned-plate. (uned-grid oscillator is used. provided by L1
and L2, The output circuit L3 is inductively coupled
to 1.2, and the frequency of the oscillator L2, L, 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 ecfficient
parallel ¢ircuit whose impedance at resonance is then
Q times the reactance, and since these are hoth high, the
impedance is extremely high.

Design

The design considerations are fairly simple.  The
object was 1o provide a high voltage D.C. capable of
supplying current up to fractions of a milliump at
reasonably good regulationg Twenty walls wis con-
sidered to be u reasonable figure of input, and a 6 v 6
was chosen—though any simiiar type of valve could be
used. An efliciency of 60 per cent. was assumed ; this
is a relatively easy figure (o obtain in a class C oscilla-
tion. and the R.F. power output would then be

20 watls X 60 19 e
100 .

A D.C. voliage of 5 kV was required at the output
from the EYSi rectificr. Since the average D.C. from
a rectifier is 0.9 of the r.m.s. input, the r.m.s. R.F. volis
require to be approximately 6 kV—or 8 kV peuk.
For a voliage of 6 kV o be developed across L3 its
effective impedance requires 1o be as follows -

(rm.s.) B2 6000%
3 megohms.
watls 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

4/3 megohms/4,000 or 27 is required between L2 and

: Z 32107 \/
3 at 750 = 27.
L3. Turns ratio \/Z.Z J4 v ; 2

108
Coil Moditications
However, it is not possible to wind an inductance
with an inductive reactance (and hence impedance) of
3 megohms, because the voil would have to be so large

H.T. Supply
R +_725V./'°
s EH.T.
2 ¥ O
= * L2 ((‘J 2 L3 ) -SkVD.CJ.‘
= T\ Lo 8s it
7/ ) <5 M
< /
= $00pF- T 30 Ma [made up of ]
FINEL R, o 1000
PE

/000p F
22Kn

.
g/

L/

—/ VW

2000pF

H.T. Supply

Fig. 1.—Theoretical circuit of the umit.
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A STAND-BY UNIT DELIVERING

By

relative to its frequency that it would possess suflicient
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-

All metal box with excepton of end panel

J. Wood

1
1

of Paxolin nearest £ HT coil

1000 ,OF»QGSC;/‘VO/I
~ S500pF Tremmer

£hOWING

Cutgw
u§a¥

e

o
3

=

\
t
|
1

Paxolin panel conteining
logc resistors 30M
mounted st back[nsulsted)

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 wl.Q. (owL.=inductive
reactance) or 25k X 150=approximately 3.5 megohms.
The voltage developed across L3 is now equal to that
devcloped across the inductive reac-

/nput4

tance (25k2) 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 casc the coils were wave-
wound (Fig. 4) so as to reduce self
capacity and improve the Q, but it is
possible 10 achieve good results by
ordinary methods of winding.

The curve shows the regulation 2 kA
curve of the D.C. output. Alkhough ~ A
the generator was only intended to us I
supply a fraction of a milliamp it
current the oscillator remained per-

sl

Lk

ki

v

oTT 24
sol
100uA

fectly stable up to a current drain of
2 mA. as can be seen Irom the curves
(sec Fig. 3). It will be noted that the
output is about 4 waus of D.C.

Fig. 3.—Graph




December, 1952 PRACTICAL TELEVISION 313

hole was drilled also, (o allow entry for a trimming

{ Gen( }I‘Qtor screwdriver.
. ]: i The high-voltage rectifier EY51 is mounted. inside

: - the E.H.T. coil, so as to allow a short Jead to tihe
5 kY AND CURRENT TO 2 mA top pip Andle.

(G3VG) The 300 pF trimmer lor the anode coil is fixed to the

X ~ E.H.T. coil (top). The few remaining components may

(4 KV at 1 mA), although the R.F.is 12 watls. This pe mounted near the valve base, which is fixed to

is because the power cfliciency of & hall-wave FECl- 3 bracket made of 18 g. atuminium. The reservoir con-

fier is only .450, on account of the half cycles not being  denser is mounted between the E.H.T. D.C. output

utilised. and chassis, and the dicde load of 30 mecgohms made

2000 oF up of a number of 3.3 megohms (or nearesy) is mounted

upon a paxolin component panel fixed to and insulated
( from the back of the box.

W
i
I : Interference

\NEYSi = In an experimental model made up the valves 6V6GT
b and EYS! were bolh enclosed in the F.H.T. €oil, 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.FL.T. coil and hence
the maximum D.C. E.H.T. will be lowered.  With such
an arrangement it was possible to obtain over 38V 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 atfect picture quality
as well as probably causing interference on neighbouring
radio reccivers. I 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 zine or similar metal placed over, thus pro-
vul|115 adequate screening and at the same time affording

1 good ventilation. For the reasons mentioned above.
however, no attempt should be made 1o modify the
construction or lavout in such a manner that the Q of

~ the coil is atfected.

f/€¥{3‘50f?) LM T Coil with 66 67 If for any reason the E.H.T. lead is required to run

gthYS/l/n:/de coil near other components and adequate insulation is
{other components meunted neede(}. ordinary television coaxial lead may be uscd,
outsice ) stripping away the outer metallic braiding.
The two curves are for the plotied outputs with and
without the 1,000 pF reservoir condenser. Miniaturisation
The D.C. output is negative, positive being grounded, By using a smaller coil and a valve of the miniature

but it could be arranged to give positive output by B7G or B9A type in place of the octal-based 6V6, it
reversing the diode EYS!, and in this case the diode is possible to construct a unit of half the dimensions
heater would require & few turns  EIven in Fig. 4

0 wrapped around the coil former to P
Curve A'with1000pF provide R.F. heating for the cathode. So/dering /
“reservoir condenser regs
ecross tiode t Construction Ol e
Comi o The whole unit may he built in a

condenser smali space since the components are

Poxolin
few in number and phySically smail, .

SN R
ORI YA

. rormer
wit the exception of the coil :

N ¢ p g - 1% dia.
itself. g 4 4% long

In this model the unit was con-

tained in a metal box measuring ap- ki §
proximately Skin. X 4}in. X 3lin. E—t
A ftting lid opens 1o disclose the 1 3 :
interior as shown (Fig. 2). The end — |
of the box was removed to fit a [ L.3 L.re
puxolin panel nearest the coil so as to L./ 50 Turns 30 D.S.C.
lessen the damping effect and also 1.2 60 " "

| to provide an insulated panel to 13 4 /80 " "

! bring out the 12 g. wire which is

showing output. the high voltage output. A lin. Fig. 2.—Coil details.
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" PRE-DETECTOR STAGES—2

BASIC FEATURES AND PRACTICAL DESIGN

HEN the tuned circuit comprising 1.1 and C
is al resonance their inductive and capacitive

reactances cancel out, and the circuit retains
maximum impedance. or dynamic resistance (Rd)
determined by the value L1/Cr, where (r) notates the
R.F. resistance of the circuit. But since we have Rl
in parallel with (), the former being very much the
smaller, we can negleci (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 cquation for gain. or gain
equals «R/(ra+ R), but since the vatue 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

.|l

v

Fig. 4.—Showing

the portion R/(ra+R) of the above cquation is bound
to be very small, resulting in very little gain in any case.
So with diminutive crror we can rewrite the gain equation
thus :  #R/ra, but since w/ra is equal to gm (the slope
of the valve) :
The stage gain swhen R is small compared with ra
cquals Rigm .. (5)
By combining this with the bandwidth equation (1),
we get
Stage gain equals 159 gm—(r*—1)/n.C.................. )
This is a most uscful equation for it indicates at a
glance that for a given value of bandwidth the stage
gain is inverscly 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
(am) 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 cxamp.u; 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
componcnt layout (to minimise stray capacitances) it is
possible to pbtain a stage gain of between 10 to 15 timcs,
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

at (1) a tuned anode circuit, at (b) a tuned grid circait,

CONSIDERATIONS FOR THE EXPERIMENTER

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
1s usual practice to employ four or live signal frequency
stages lo provide sufficicnt signal voltage lo actuate
the detector. One of our chiet concerns when working
at signal frequency, as we have already seen, is that of
input resistance and capacitance.  From our tuncd
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 laken inlo 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-

>la quired ; knowing the valve input

% c <2 resistance Rv, we can casily find

5 f the correct value damping resistor

< R1. or RI equals R.Rv/Rv—R

f\,) Rl this differs from the shunting
equ 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 employved their individual
gains reduce, since more shunt resistance is nccessary
to muaintain overall bandwidth:

(c)

and
provided ClI has negligible impedance at the operating frequency, hoth circuits
are cquivalent as shown in simplified form at (c).

Stagger Tuning
Owing to this effeet it is common practice to ecmploy
an artifice known as stagger tuning, and by this mcaans

P

Fig. 5.—Whean at resonance Fig.
4 (c) can be simplitied to this form.

P S

the resonant frequencies of individual coupling are
sprcad over a desired pass-bund. This style of coupling
means that the tuned amplifier circuits are divided
into frequency scctions and each scction 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 achicve a greater
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overall gain for a given bandwidth since less dampmv
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
ns 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 off
a problem—unfortunately alignment is a little more
difficult. unless a signal, generator is available.

Band-pass Coupling

Various tvpes of band-pass couplings have heen
adopted for interstage coupling, a universal method
is that of a coupled. pair (se¢ Fig. 7). With good design
it is often possible cven to obiain greater gain per
stage than with the use ol single stagger-tuned circuits.
Each coil is tuned by its sclf-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 responses

Effective [

l“—‘ banowidth
= .
|
!

Response —p.

VA )

Frequency —»

Fig. 6.—Hlustrating 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 bevond this point will, of course,
tend to provoke a double hump response curve analogous
1o 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 ditference of
capacity cxists between the primary and  sccondary
circuits, & 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 seriouslv to distort the response
characteristic ; they should, thercfore. be kept to «
minimum by extra-careful component layout.

Sometimes two sepuarate tuned circuits are coupled
together by a small winding in scrics 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 ImV, necessary
dotector input signal 5 volts, or a voltage ratio of
5x:10%: 1, Overall gains of this magnitude—or even
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greater for fringe area workin;__»—«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
carth 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 pFE is usually sufficient for signal frequency
stages. It is important 1o ensure that the suppressor
grid is taken to the carth line, and not connccted to the
cathode as sometimes done in broadcust practice.

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

HT+ line

Fig. 7.—A band-pass
coupling.

S re s e e e e e e e cre g e e e

each uncarthed heater 1ag to the earth line, via a 1,000
pF capacitor. 1n addition to this, thc added precaution
of small R.F. chokes in series with the heater leads
may he 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
arc used and. needless to say, that when replacing o
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
scries.

The effect of converting the signal frequency lo a
lower frequency (I.F.) ecuses the instability problem
by a marked degree. This is because the midband
frequency of the 1.F. channel is corsiderably lower
than the signal frequency. and the substantial frequency

HT+ line

Response ——a

Frequency —»

Fig. 8.—Curve (A) show-
ing the response when two

Fig. 9.—A method of coup-
ling two tuned circuits by

tuned circuits are under- a small winding in series
coupled, (BY  critically with the anode coil.
coupled, and  (C) over-

coupled.
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difference between aerial input and final §.F. renders
the system less susceptible to the effects of feed-back.
compared with a T.R.F. chunnel working at the carrier
trequency.

Our bandwidth considerations will follow our previous
reasoning, although it should be remembered that since
a separate 1.F. channel is provided for sound and vision.
the bandwidth need be made no wider than that necessary
to embrace the wvision modulation frequencies only
this may not be true lor the first 1.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 L.F. is considerably higher than
at signal frequency a lower value damping resistor is
usually nccessary.

Choice of Intermediate Frequency

Because we arc 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 lawest useable frequency
is in the region of 4 Mc/s, but even at this frequency
the [.F. is only a little higher than the highest modulation
frequency. Such a condition gives rise to the extremely
difficult problem of filtering the 1.F. component of the
video signal to earth alter 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 (he picture definition is bound to
suffer owing to attenuation of the upper modulation
frequencies (see ** The Vision Delector,” PRACTICAL
TerevisioN, February, 1952). Nevertheless, from the
stability and stagc gain aspects a low 1.F. has many
advantages,

Now, on the other hand, a high LF.—little removed
from the signal frequency—scems rather pointless, for it
might well prove advantageous to usc a T.R.F. circuit,
and in view of the circumstances obtain superior valve-
to-valve performance. This is because the 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 fur more temperamental than
a straight receciver to align and gel working satisfactory.

From the practical aspect, therefore, the vision 1.F.
is chosen somewhere in the spectrum between 10 to
20 Mc/s. and thus serves as a compromise between the
1o conflicting fuctors. Belore we can decide on the
precise frequency, however, another important factor
emeryes ; that of 1.F. harmonics. The output of any I.F.
amplifier always contains harmonics of the fundamental
frequency which may under certain conditions be fed
back in sufficient strength to the signal frequency slage
to gencrate beat noles (pattern interterence). It is for
this reason that post-detcctor filtering should he done
as efficiently as practicable, making sure that the filter
atlenuates not only the I.F. component, but the second
and third harmonic of the 1.F.

Even though considerable precautions are taken in
the form of filtering und decoupling, an appreciable
signal usually finds its way back to the first stages.
Should this signal represent a harmonic of the LF,
and huppen to cxist within the frequency spectrum of (he
input pass-band, it will be greatly magnitied by the time
it reaches the detector, and beat with the actual vision
ILF. The resulting beat-note wil! be accepted by the
video amplifier, and manifest itselt 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 ILF. so that its harmonics
are as [ar as possible outside the response of the input
channel.  Not onty the vision, but also the sound 1.F.
must be considered, for harmonic feed-back is just as
likely to ocrur via the sound I.F. and cause an audio
whistle on the sound, as to causc a pattern on the
picture.

As an illustration, let us suppose (hat we wish to
arrange a regeiver for the reception of channel 1 trans-
mission (Alexandra Palace), and as we know, this
channel embrices u vision band between 42.25 and 47.75
Mc¢/s. Now, by making our I.F.. say 22.5 Mc/s, 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 ILF. A similar situation would occur should we
wish to receive channel 5 (Wenvoe) using an [.F. of
22 Mc/s, but here it would be the third harmonic of
the 1.F. which would cause the trouble. Generally
speuking, at the higher intermediate frequencies it is
casier lo select a setting which is comparatively free
from the above effects. The following table gives two
intermediate frequencies for cach of the five existing
stations, the harmonics of which will not interfere with
reception since they fall outside the trequency spectrum
needed by the vision signal.

Channel/Station ILF. (1) LF. ()
(1) | Alex. Pulace o 13 Moss. 18.5 Mc/s.
(2) Holme Moss L1125 Me/s. 14.5 Mc/s.
(3) Kirk o” Shotts ... 11225 Mc/s. 16.0 Mc/s.
(4) Sutton Coldfield 13.25 Mc/s.  17.0 Mc/s.
(5) Wenvoe 14.5 Mc's. 18.75 Mc/s.

Table indicating two  interference-free  intcrmediate

frequencies for each TV channel,

It is uwsual practice with designers of commercial
cquipment o choose the lower value |L.F., for the fre-
quency s high enough (o obtain efficicnt detector
filtering with case. and yct it is not so high that the
advantages of emploving the superhet mode arc lost
by eclectron transit cfects of the L.F. valves and other
causes inherent to high-frequency amplification. As
observable from the table, an altzration of channel will
nacessitale a moditication of LF. to cnsure complete
freedom from !.F. harmonic intericrence. This is an
impracticable proposition where the receiver is of the
five channet (tuncable) 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 ol the 1.F. channel!

Manufacturers ol five channel reccivers generally
acdopt an {.F. in the vicinity of 16 to I8.5 Mc/s. this
frequency allows three channcls 10 he received which
are fairly clear of 1.F. harmonic inlerference, the remain-
ing two channels might respond to the third and fourth
harmonic of the 1LF., but by the use of carcful screening
and adequate tiltering, 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 circunit of this toad will. of course,
depend on the trequency selected for the vision LF.
channe!.
(To be continned.)
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Come to CLASSIC for

“THE VIEWMASTER"”
just “The Television Specialists I* but the
« VIEWMASTER SPECIALISTS
VWe are the boys, we have the goods, and we
supply all Television Areas daily.
SEND FOR QUR LISTS TODAY !
VIEWMASTER Components for Cash — £32

Can also be bought Stage by Stage, or on available Hire
Purchase Terms.

VIEWMASTER COMPONENTS

Not

WB/200 S V Chassls 18 6 TCC Condensers ... £7 7 0
WB/10i Chassls Sup- Morganite Resistors £116 3
ports ... 0 80 Morganite Variable
wB102 'B and P Resistances a0
Chassis 18 6 Colvern Pts (Set 6) ... £1 2 0
WB/103 Mains Trans- Westinghouse Recti-
‘former £2 20 fers 36/EHT 100 £1 95
WwB 103A Auto Trans- Westinghouse Recti-
former £2126 fier< 14/A/86 £1 0 4
WB/104 Smoothing Westinghouse Recti-
.Choke R - 15 6 tiers 14/D/38 2 11 6
WH 103 Loudspeaker £2 7 6 Wesetinghouse Reoti-
WB,300 Pre-Amplitier . fiers WX.3 - 39
chassis 17 6 Westinghouse Recti-
WB/106 Frame Trans- fiers WX.6 39
. tormer £1 5 6 | Westinghouse Recti-
WB;107 Line ‘Frans- fiers 36'EHT/45 £1 2 6
- {ormer £112 6 Westinghouse Recti-
WB 108 Scanning fiers 36'ENT/50 £1 4 6
T Coils ... £113 6 TCC Condenser Type
WB 103:1 Focus Mag- CPH5Q0, = 46
net . = " g1 2 6 | TCC Condenser Type
wB 110 Width Con- CP35v0 2 76
trol ... 5 = 10 0 TCC Condenser Metal
WB/111 Boost Choke. .. 59 _puck CP47N 36
WHB/112 Tube Support Wwearite R.F. Choke ... 20
12in. ... b £11 8 Bulgin Parts (com-
wB Conversion kit .. £115 0 piete set) .. 15 3
Wearite Coils, HM, Belling Lee  Conn.
K'SHTS, W V .. £1 80 Unit and Fuses ... 10 6

So “*Take it from here'' by return of. Post.

THE CLASSIC ELECTRICAL CO. LTD.
“ THE HI-FI TELEVISION SPECIALISTS ™
352/364 Lower Addlscombe Road, Crovdon, Surrey. Fhone - Addiscembe 606172

FELEVISION COLOU R FILTENS. For 10in. screens. 6/6.
2in. screens, § 3. For 15in. screens. 10/9.
FTELEVISTON LENSES. Magnifies 1he picture 1! times.
Iest quality manufacture. Ior 8in. and 2ip. screens, 55 - ea.
For 10in. and 12in. scre=ns, 75 -. Tinted & pale blue for Day-
light and -Anti-glare viewing 5- extra. Post and pack., 28,

SALVAGE RADIO-GRRAM CHASSIS, Frice £7 17 6.
5 Valve S'Het. 1952 Models. Made to cell at three times 1his
price. Latest pin-type Midget Valves (B8A series). Can be
builf Info your own cabinet in combination with one of our
salvage auto-change units to make a first-clacs radio-gram
and save bounds. All units guaranieed and tested beiore
despatch. Aubo-ghezlfi;e Jug:il:r. single speed. £3'1%86, and

3-=peed. £8/19'6.

SALVAGE MAINS TR ANS-
FORMERS,  Price 12/8 cacii
. 260-0-230, 63 V A. ANl tested
and puaranteed for 3 mths.
Postage 2-.
0.P. Transtormers for TRF and
Personal sets.  Will match all
normal O.P. valves to 3 ohm
speech coil. Price 29 each.
Postage 1'-.
EXTUENSION SPFAKERS.
Price 189 Tax Paid. Latest
baffte type with gold-

7, sprayed  metal  {ret.
g Hin. M.  Speaker.
Postage' 1/8.

VALVES.—EY51, §U61. ECL80. GT1C. 507. 11/9 © 5U4. 6V6.
X66. 109 : 1A3. 1RA. 1T4. 185. A4, 354, 3D6. 6F15
. EFS0. EF91. ELS1, 6F12. ECH42, 8.9 : KT8 KT72.
11. 8/9 ; 6J6. UF4L, UY41, TT11. 59 ; ARE, 4D1, 605, C2C,
VP133, 39 : EAG0. 1 8.
CONDENSERS. Below-cost offer of 0005 mfd. 2-zang vari-
;21h91e t,u;‘nng condensers. Standard and half size. Reduced to
each.

MWK, Niclkel chrome. 25 vard speols (.032in.) and 50 yard

spnols (.014in.). 46 per spool. Stainless Steel (same sizes),
1.- ver reel. 5 for 4-

STAME FOR 1952 LIST.

C.W.0. 2 621. Ramford HRoad, Money
or DUKE S London. k.12, ac
C.0.D. (Granpewood €677} Guarantee.
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| AERIALITE LTD.. STALYBRIDGE. CHESHIRE

SIGIE i 2

BRACKETS

' MODEL 55

ELEMENTS—constructed in light high Tensile duralunin
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
Zin. 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.
Front/Back 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
P - the aerial before the signal is
® 4 ; .. reduced.
LT | Range—dependent on the location
o " and can excced 70 miles from

/) the transmitter.

R 808 oAl
AETaN | ancs 06}
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OPEN I/tL 6 AM SATUADAYS ON 3271/2

_PR[M'ER RADIO ﬁw

(REGD) B.H. MORRI5 & C2 (RADIO) LTD. EST. 20 YRS,

owcr asonss) ( Dept. PT ) 207 - EDGWARE ROAD - LONDON » w2 {2425 15,242,

Introducing THE PREMIER De Luxe

NP0 RIANB INE:

NOW BEING
aooress asove 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 f(or
- high quality reproduction.

Brief hph“ﬂralmﬂ —

VALVE LINE.UP rat Mtage : BSLT Second Rtage and Tone Control HEAL

TH0L Bias and Frase omllutor T1ex Record Level Amplifier
ve Recorl Level Indicator. © .

.OUTPUT : —4 Watts. FREQUENCY RANGE :—51 r.p.3. to 9,000 c.p.=.

CONTROLS :—Volune ; Record Playback Switch ; Treble Boost ; Bass Boost—on/off.
A YISUAL MAGIC EYE Retcurd fevel Indicator in incorporated. . . -
The unit is housed in a wuperty Hunished rexine covered portable cahinet wh.ch incor-
porate’ a compartment for the Microphane when no' in use.  Weight complete. 25 Ity,
bDimensions ; —2lin. long . odeen @ Blin. higl

The PREMIER Record2r incorporates the NEW LANE TAPE TABLE,

Beiof Specification :—

Made to high standards and in wrating features emmuring low leve! of ' Wow *
* Flutter ”” throughout the 1l ‘enuth of tape,

FAST REWIND. Provision for fusi rewind and forward run iu k-wu than 1 tain. in either
direction. THREK MOTORS cbyiating friction drive.

HIGH FIDELITY RECORD PLAYBACK (I ITOUR AFI'ROX. PLAYING), The Table
B fitted with high fidelity record play-back heal of new desizn woirnd to high impedance
aud a separate igase Head. Ci'he Heads are half track gize allowing approx. | hr.
playing from sta d L2008 Reel or Tape.

TAPE SPEED 7lin. wec. For use on A.C. 200/250, 50 cycles mains only.

Vutpul ;
GU5 Magic

SUPPLIED COMPLETE WITH

x 3 9 Gns.
MICROPHONE, REEL OF °‘SCOTCH
BOY ' TAPE AND REWIND SPOOL (Pkg. Carr. 1 gn.)

I'hu Remmimg Cuthit has becn designed for nse with M.C.-1-111
“SCOTCH BOY ' Magnetic Tape. With thiz high quality tape

& frequency range of 50 c.p.a. fo 4000 c.p.3s. af lape apeed of
Thinlsec. can be readilu aciieved. Additional reeis ot 1,201,

can be supplied at 35 -,

Separate Unite are availsble as follows: —

Built .Am;;liﬂer complete with 8 in.  Porlable Cabiuvet, I'Mus

and

Speaker. Plus 7 G {'ky. Carr.14Gns. 3 - Phy. Carr. £4.19.68
The Lane Tape Table

£16.10.0

Plue 7,

18 Pkg. Cure.

MICROPHONE— ROTHERMEL 2D36 Crystal—Specially

desizned  for Preniier.

BUILDING THE

Thousands of enthasiasts are building.the Practlcal Television “ Argus " Televisor.
details with Blue Print sent {or only 2/9 vost paid. All components available ex stock, as

MAINS TRANSFORMER

ELECTROLYTICS

‘“ARGUS” ? '

Why not YOU ?
follows :

FORMERS

Full constructional

TRA

42.a—0-4 (Sv 2t00ma.,6.3v.4a. 8.2v. 4a., 50 gm’g .mo o %g Mﬁnu!laﬁtured 10 our n({)c\.iﬁcatiom
3a. (postage oo - x8mfid. 150v. ... L e e 49 and tully guarantee Normal
: ERANSFORMER Fonr Is xr1ﬂ<m21§d 450, o B g Primavies. N
m \' - o o I 25v.-0-425v
v 5ma.. 2-!)-2v l.la. 20-2v. 2a 50 mid. 1 o 1'6 6.5v.6a, 5v 728
1 w378 llu\nlm $ 0-30pt o Gd 350v.0- 450v.
VCR9? TUBE COIL l~()l{\l ‘Rs “’I'l ll SLUGN 3a.. 5v. Za.... 428
Tested full screen for T.V. with 45/. in. w104 250v.-0-250v.
ase (carriage paid) .., . l’.A' SPEAKLE lts (1es= nam) 2. ... .. . 32/6
CHOKE 5in. Rola 16 5 ... 8in. Plessey 178  All above are tully shroude
iAﬂ,ma (postage 1/-) e B (Postase 16 per speaker) wa]nr, mo:ni\nimv . -
7 13 5 . niversa ounting : 350v. v.
EF&{) (VROD) . 0,’5 r I(DD) ()b 'PUT TRANS 5. H5ma., 0-4-6.3v. 4 a. and g- 4_““ \23
oo momm 06 TV I‘M ” FINDING.—Aq $) $.3kV. E.ILT. with 2 windings of 2V, 1816
EBM (vnsa) 3/ *.page publication giving reasons ror ONLY 728
EF33 (VR56) 8 varions TV troubles, and how -
SPG3L ( VRG5) 4/8 cure them. Protusely 1llustr4'ed TkV. EH.T. with dv.1a. ... ONLY 82/g
EA5) (VR32) . 3’8 with photographs taken from a . FPLEASE ADD 115 POSTAGE FOR
POTENTIOMIY I‘ERG Televisor Screen. Post paid ONLY 53 gacy TRANSFORMER
Liess switch o oo 8- YD A5MOYS, LF. STRIP R 1355 RECEIVER
With ,\x"cn #e e e 4B A ready made unig for the Lopdon The very popular unit specified ror
VALVEIOLD Vision Channel. Complete with 6 ** Inexpensive Television,” a cop;
1.0. or M.O. oo o w. _Bd valves EF30 and an EAS’0, and of which is supplied, Complete wtch
BIG see s e e 104 details of very slight moditicatioa 8 valves VRG65, and 1 each 5U4G,
Diode we e e B4 required. BRAND NEW. ONLY 70. VUI% VRS2 BRAND NEW N
RESISTORS (Postage etc., 2/5). MAKERS' CASES. ONLY 39/¢
3w g:: 'l[s[:": 1 !u»:( "'3'§ the Ootone RE UNIT 21 (Carrlage, etc., 7/6).
v L e unit reviewed in the oher
1w ... g:: and November issues of this journal g?foé“%q‘:émcgﬁ, ‘:ggv‘f(.','f)(g'gﬁ,{'.
1rw., 3 2. Jor coaversion Into a Televisor amplifiets or superhet converters
CONDENSERS giving SOUND AND VISION 0N dcstribed 1N the- Tulv and Avgass
Mica and Silver Mica e e Bd T fILONT GIIARSLS] el issues of this journal. With each
Tubulars— " éobthulva (;Ife?zAsoonr(;d 1 each Ovo3. u‘pltixv‘zedsgpva 'full ?Iebtahl[s’{z‘f/%%di
ol - 9.  EB31 EO52 574C, also a compleis lions when used with the R, 130,
05mid 9 reprint of the above review (ear- = LY ag/-
osmia. o ga.  riage.ete. o) .. .. ONLY  439/8 = 2.) OR
Smid. s oo on ose 2/- MAGNIFYING LE FORYVERIT R 1355 comP® H ¥ o4
03mfd, 2.5kv, ... o oo 2/8 TUBSE Firsy grade oil ﬁned (DOSL- NLY 59/6
mid. 2.5ky. o e e o 4’6 age, 2-) ... oo ONLY 23 (carriage, etc 7/6)

U.E.I. CORPN., THE

Open until 1 p.m. Saturdavs. we are 2 mias. from Higch Holbora (Chaneery Lane Station), 5 mins.,

Cash with order,

please, and prml name and adliress cleariy,

RADIO CORNER, 138, Gray's Inn Road, London, W.C.| (Phone TERminus 7937)

by bus reom King's Cross.
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Ekco Conference
HILE the Assistant Postmasler-
General was making his state-
ment in Parliament about the decision
to- proceed with the Belfast trans-
mmer, Ekco dealers: in Northern
Ireland were in conference dlscussmg
plans for marketing Ekcovision in
lhexr 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-
meént from a newsflash received by
rrangement  with  the “ Belfast
g'elegruph.”

Television Licences

THE following statement shows the
approximate number .of tele-

vislon 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 Weslern 32,780
Welsh and Border 39,839
Total England & Wales... 1,628,532
Scotland . - - 26,788
Northern Ircland 126
Grand Totat 1,655,446

Export to ltaly

\S lalian 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 >’
HE last of the Vic Oliver serics,
* This is Show Business,” 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
fittle likelihood of his regular return
to tefevision until 1954,

The Editor will be picased 10 con-
sider ariicles of a rractical naiure
suitable for publicaiion in © Practicul
Television.” — Swch articles should be
written on one side of the paper ouly,
and should conmtain the rame and
address of the sender. Whilst the
Ediior does not hold himself respens- |
ible for manuscripts, everv effort will
be made to rewurn them { a siamiped
and addressed envelope is enclosed.
All correspondence intended for ihe
Editor sllould be addressed 10 : The
Editor, “ Practical Television.”
George Newnes, Lid., Tower House.
Southampion Street, Slrand, W.C.2,

Owing 10 the ruapid progress in the
design _of radio apparatus and to
our efforts to keep our. readers in
touch with the latest developmenis,
we give no warranty that apparaius
described in bur columns is not the
subject of letters patent.

Copyright in all drawings. phote-
graphs and _ articles  published  in
* Praciical Television ™ is specifically
reserved  throughout “the _couniries
signatory to the Berne Convention
and the U.S.A. Reproduciions or
imitations of any of thesc are :herefore
expressly forbidden.

Signals Via the Moon
MERICAN radio experts c¢on-
sider that television signals can
be trunsmitted to Europe on 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, howcver, is the
rough, indenied surface of the moon
which might not be suitable to
reflect the signal accurately enough.

German Transmissions
EGULAR 1elevision . transmis-
sions from East Berlin bhave
begun, covering the whole of Eastern
Germany.

Telephone-TV

T a recent National Guild of
A Telephonists meceting in Not-
tingham, members were t(old 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
N urgent need is reported for
more television and radio main-
tenance engineers ‘1o raise the
scope of radio and television
servicing.”
The Radio Trades Examination
Board, who examinc engineering
candidates, state that, out of 1,836

How a television-telephone would appear when in use,

BRSNS
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men interviewed, just over one sixth
sat for television examinations.

Temporary Low-power Stations
HE Government has decided to
allow temporary transmitters
lo be installed at Pontop Pike in
N.E. England and ncar 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

HE Post Office has found that in
attempling to trace sources ol
interference  to  viewers” reccivers,

of films to be transmitted as tele-
visSion 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
1\,’[R. ARTHUR PARKES, of

L 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
faboratory to speed

up its showing ot
news  items. At
present, teletilms
are  sent out to
film companies for
processing and
much valuable time
can be lost in
doing so.

Approximite cost
of the plan would
be £250,000.

Mr, Basil E,
Nicholls
T is probable that
Mr. Basil E.
Nicholls. who re-
tires on Deccember
Ist.  will act as
part-time adviser (o
Sir  Ian Jucob,
BBC Director-Gen-
eral, during the
Coronation period.
Mr. Nicholls has
been with the BBC

Television actress Elizabeth Allan, L
the *‘ What’s My Line 2’ team was taken by film to  Sir

stur Joan Greenwood.

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

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

Film Programmes
IGHBURY STUDIOS are to re-
open soon when High Detini-
tion Films, of which Mr. Norman
Collins is chairman. begsin production

| ——

since 1924 and was

whose place in lemporarysuccessor

Wiiliam
Haley, previous
Director - General,

now editor of “ The Times.”

Ship-to-shore Experiment
N 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.

Onc of the mobile transmitters
of the outside broadcust 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
TELEVISION recciver 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 announr -ed
its plans for televising surgical
operations in colour by means ol a
closed circuit. The pictures would
be studied by 18,000 physicians
cvery week.

Crystal Palace Site
R.LJHAYWARD, leader of the
London County Council, has
stated that although 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 Discoverics
CARROLL LEVIS and his Dis-
coveries, normalty 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
ECAUSE of his radio and tele-
vision commitments in  this
country, Sirdani, the * Don't he
fright 7 magician. was unable to sign
a lhrec-month’s contract to appear
in variety on the Continent.

No Diffusion Service

BATH Surveying Committee has
decided that a television dif-

lTusion service for the city would have

an injurious ctfect on cmployment

in its radio trade and has turned

down the project.

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

TV .Advisory Committee

YNE 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.

OV——
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R . "Y%NU CAN RELY N US” e

F. TRANSTORMERS.— \

1.
: Y 3 i W I 'PAPE DEC RS/GB. 126 . Wearite M800.
H11- /X6 3,9: BEHT R R - - 21- . Super Midget RSRS, 21~ |
B3 s 412v lin), 19 6 After careful inspection we now offer a Tape Deck we ¢an an m, 265 Ko's, incl. Weymouth
i na Mboor 356 ¢ WRITAC, feilggo(‘e;‘é,“gﬁ,e' Steel Frame. P4 type. 15/- per pair.
218 SEHT45. D38 : SGENTo0 »3 Collaro Hizh Torque Motors (A.C. 200/25%.) FACKSON,-Midgey Perspex
26-; S,T.C. Type K3/100, 14 8: ‘High Impedance Twin Track Record and Erase Heads enclosed Twin ~Ganz with
K345, 9- RM1, 4.6: RM2, +Heavy Accurately Machined Flywheel. Trimmers. 11 -: ‘,SLS Scale
SERE RS e “Canstan Machined to Stringent Limits. ] | Driva Astembly. 27/8 ¢ SL3.
HAY \b\ — Scanning (‘olls ~Tape Speed 7}iu. per Second for Quality. (Using Twin 27¢6: Full Vision, 13/8. Square-
£9°4, S9J4H. S112. 42 7, Track. one Sponi will give 1 hours playine). plane. 13.-.
45~ ;. Osc. Trans. TQ132. 13~ ] *Rewind a.nd Fast Forwsud im 1 Minate. VALVENOLDERS. — 1. 0
TC135. 1886 : S *Free from ** Wow " or ** Flutter. Mazda, 4- mn 5-pin. 7 Mn. ﬂrl
LUSBF, 23-: LUSEL, 186 : This is a fine * Deck ' at a moderace price and will | UX4. 5. 7 in.
Line Trans. TWE125, TWs/109. operate well with & 5-valve Amplifier and Osciliator B6G. 13 1 -: Ccmmlc
42-: Frame Trans.. TK104l, Cirouit supplted), 1/6 11 BaG, 1< BIG. 1/- with
'38- : E.H.T. Line Trans.. T27. | Price ; £15 15/, Post 5/- ; Erase Head. 396 : Record | Can’, 28 © Valve Cans (3-piece
28 ; T3, 50-. ‘Amp. Head, 39°6: Oacllldtor ccu 8/8. Can beSupbliied sevarately. |0cnal) 1'6 ; B12A (Dao-decal),
Cmclol VLS. 1276 Tuninzl

2/6.
sUl!l'l s V \l VL\ —SK'IG

Col Kit, 20/- Pvu" Output | T.¢.C.—Picopack. 1 mfd. 350v., | FILAMENT T ANS-
Trans.. TK1261. 38/~ 2 mfd. 150v.. 10 mfd. 25v.. 20 | FORMERS.—200210v. to 6.3v. €t s 12/6
CU-MAX " CUTTERS.—Chas- | mfd. 12v., 2/6 ; 100 mfd. 350v., | at 1ia, (Smald). 86 : 2m240v SiKeer. 816 - su, (\qawlc Ew)
siz Punch tomplete with Key, | 138 ; 20 mifd. 60v.. 10/-: | to Multi-tap Sezondary, 9v. 7i-: BS8N7. 8-: 6
sir., 1in., 124: ;in.. 134 ;| 2500 mfd. 3v.. 60 601 mid. | 30v. at 2a., 24/-. 12AX7. 8- : 12AT7. 9/6 : 1303
iir.. liin.. 1iin., 16- 1in. [6kV.. 6/ 12kV. 10/ 1 lokV. B4 VIBRATOR FRRANS.—280-0- | 10~ : 6J7G. 7.6 : 6J5gt. 7/
4m., 17.9: 1¥n.  19'0 i 10/- 01 mfd, 8 kV., 10 oov., 12v. Primary. 236 . | KTi6, 9.- : KTsl,
?{fdg?_m.. 31/9: in. Square. | .1 mfd. T kV. (Dubmer) ‘o0-. | Primary 67.. 236 ; 1> m.a. 9/- ;. EF. ‘132:- ; 6SHY
<8 3. RESISTORS. —Surplus t and | RRIVMISTORS. — CZ1, s 781, -1 5. @,
HONTS' MIDGEE  MOLD- |} watt. 4d. : wart. 8d.:|(CZ2 26 : CZ3. 16 38| krizsl, 66 : EASD. 318
Sk AL CONDS.—1 mid. 150v.. | Midget TV Tyoe 1\Xew) twatt. | iy FORMERS.—1in., | & /8: R 9/8: 5VIG,
16; .02 mid. 150v.. 16 005 | 6d., 1 watt. 8. All standard 7d‘ 1in., 101, with Cores. EL32. 86 OD3. 5/-. 6BES
. .01 med. 350v.. | 72 sizes stocked. 10- : bATo 10 =
] B09v.. 12 001 SURPLUS  CONDS. — 0001, | TRIMMERS.—5) oF | BHra. 98, |
350v. 002 mfd. 350v., | o002, 00, o1, ooz, | 100 BE. m pF.. 1-; 250 F. o %ekés. a :
Electrolytics. | 005, .01, ,05, .1 mfd.. 6. each.: | X7 50 pF., 2,5 ; 150 pF.. 2'3"} | 1S4, 8- We nave_over' 23.000 !
| 32 ml'dA zm 2in. x 1in.. 9/- | 55 wafd, 5. 16 : 50 mid. 50v.. | Twin 57 DF‘ 13. Surplus and New BVA Valves !

2/-: 50 mid. 12v,, 2i-: 2 mid I( OILS. —All Wearite “P" Coils | in stock,
stocked. 3'~ each. Al Wey- | LATEST BOOKS, —*TV Fault-
mouth Coils stocked - "H. Finding | " (with photogmnha)

m
2 RS (New) | 250v., 1 3. 4 mfd. 35¢v.. 1,6 :
—2a. 950 ohms. .3a. 800 ohms, | 8 mrd. 250v., 2 8 : 8 mid. 500

f & I 5
5-: Midget. 63: Linecord, | 3-: 8 mid. 599, (T.0.C_or /8. "K.” 49: CT2W2. 106 (58 : Faults "~  (with
:2:. 100 ohms ft.. .3a. 67 ohms D)bi]ier) 31 : 15 mfl. 330v.. pair ; CS3W3, 12 6. | Commerv‘iul TV Circuits), 56 : ||
rt.. 8d. per ft. 'ADCOL A I’encil 3i- ;B8 MULTICORE SOLDER.-30 | “Radiochar: No. 3" (Circuit of ||
va Irona, 200-220v., 230-250v mfd. 5'—: 16 16 mfd. 40 Cored Sclder. 6d. and &- | T.R.F. and Superhet Tuner

| 32-32 mifa. 450v., 9/~ cartons. | Units). 2 9. A!l Post Free.

RADIO SERVICING CO. Lomo?uv"? o O™ reiempont MACinlay 4155,

Qur No. 11 Catalogue, price 6d Post Free. Postage : 77, 77A. 168. 169 Buses. S.R. Suation . Wandsworih
Over £2 free, below 10/-, 6d. ; £1,9d.; £2,1/-. Roud. Open till 6.30 p.m. 2 o'clock Wednesday.
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Optically develops your picture 10 perfec-
tion with thrilling New (1) 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.

Ol R OEE GG LW PR WY DR BEE e
To: DIOPTRIC LTD., Cranleigh, Surrey.

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

(]
B
P
Make O Seliivrmerais. mi . - pos ansbiocs Mode! No............. §
§
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. COHEN
RADIO & TELUVISION (COMPONENTS |
S.\IOOTI{II'I‘\'(;'-(“IHIKF. Five Heney 250 meA. 30 ohms, 88,
wound

", and
Al
core,

T.V. COILS,
and iron d =y
LATOR TRANSFORMER, 45. P, & P, Q.

A S LDER with screening can, 1/6. |
HEATER TRANSFOR MER.—Pri. 230-250 v. Sec. 2 v. 2i
amp., 5/-. Pri. 230-250 v. Sec. 6 v. 1i amp.. 6/-. P. & P., 1/~. Primary
230-250 v. Sec. 2, 4or6v.2amp., 76. P. & P, 1-.
SMOOTHING CHOKFE,—150 mA. 2 Henry, 36, P. & P.. 1/~ I
A FOCUS UNIT.—-Any 9in. or 12in. Tube, ercent Mazda I2.
State Tube, 12/6, with front adlustment. 15 -. For 12in. Mazda,
15/-. Similar to above, with (ront adjustment, 176. P. & P, 186

each,
MAINS TRANSFORMERN
Irimary 200-250 v. P. & P. on each. 1/6 extra. |
0, 80 mA, 6 v.3amp, 5 v. 2amp, sem:-shrouded, drop-through,

17/

230-0-250, 60 mA, 6 v. 3 amp. unright mounting, 12/6.
250-0-250, 80 mA, 6 v. 4 amp, upright mounting, 14'-.
390-0-300. 100 mA., 6 v.3amp.. 5v. 2amp., 25 -.
350-0-250. 70 mA,, 6v. 25amp.,. 5 v. 2amn., 14/8
Semi-shrouded, drop-through, 280-0-280 80 mA., 4 v. € amp., 4 v.|
2 amp., 126, |
350-0-350, 120 mA., 4 v. § amp., 1 v. 3 amp., drop-through, 21/-.
350-0-350, 100 mA., 4 v. 2amp., 4 v. 4amp. Upright or drop-through
mounting, 16 -.

Primary 230 v. Secondary 200-0-200 v. 35 mA. 6 v. 1 amp., 6. |
Transformer, Primary 200-250 v. Secondary 3, 4, 5, €, €, 9, 10, 12,
15, 18, 20, 24 and 30 v. at 2 amps. 13 -. {
280-0-280, 250 mA, 8 v.6amp, 5 v. 3amp, semi-shrouded. drop-through
with fuse. P.& P., 3'-. 29'6.

Tube supporting Bracket in 18 gauge cadmium-plated steel. size
9:in. x 41in., with 3%in. diameter cut-out complete with 12{n. Tube
supporting clamps, 2/-. |
Frame output transformer, 10 Henry matching 10-1. 9/8. i
Auto-wound, could be used in the Viewmaster, H.T. 230 v. 3560
mA.4v.3amp.,4v. 3amp., 2v.3amp., 2 v. 3 amp., 10'-, plus 1/6
post and packing.

9in. White rubber mask with armonr-plate glass, 10 - ; 12in. Cream
rubber mask with armour-plate glass, 15 - ; 15in. Rubber mask, 15'-
12in. Armour-plate glass, 4 - : 9in. Armour-plate glass, 3 -,

TV C1 ¥SIS.—Size 91 x 9! x 3. 18 gauge steel cadmium plated.
completc with five coil cans, size 1}in. x lin.. with ironed cored
former. These are wound for television frequency, 6 6. P. & P., 1.6.
8iin. ENERGISED TELEVISION SPEAKER by Plessey. Field
resistance 68 ohms with Humbucking coil. 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. 3'6.

vOan, size 27 x|, with former

Kit of parts for Signal Generator. Coverage 119 Kcs.-320 Kcs..
E €s.-900 Kcs.. 900 Kcs.-2.75 Mes., 2.75 Mcs.-8.5 Mcs.. 8.5
Mes.-20 Mes.  Metal ~ase 10 x 61 x 4!in., size of scale 6} x 3tin.
2 valves and 1 rectifier valve. A.C. mains 230/250. Internal
modulation 400 c¢ps. 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 £3/10/0. P. & P. 4.-. This includes the return to us for ’

checking and calibration. Point to poilnt and theoretical
diagram, 8/6.

WATERHOUSL 5in. EXTENSION SPEAKER. complete \vitb‘
volume control, in gold and green, 22'6, P. & P.. 1-.

WALNUT BAKLELITE CABINET. size 170 v 12 x 8in.. complete
with 3-wave band scale, =ize 8! x 3'in., 5 valve superhet chassis!
with LF. 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 81/-, post

paid.
CONSTRUCTOR'S POLISHED CARINET, size 10 x 6] x 5in.
approx., supplied in flatted form. grooved and ready to glue to-
gether. Complete with plastic front. 3-valve chassi<, size 8! x 4 x
1iin., tuning scale, back-plate and back. Two knohs not supplied.
P.&P. 16

rANG and pair of T.R.F.
AL DIOD} i

COILS to suit above, 8/6,
. 2’3 post paid.
VG OWIERD, 176 post paid.

|
!
|

with trans. less trans.
15/6

2iin. . - 5

2iin. . . v . e 1386
5in. - . . o 166 126
6lin. .. o 5 . 16/6 126
gin. . 186 %5‘-

10in, .. -
Post and packing on each of the above. 1 -
TERMS OF BUSINESS : CASH WITH ORDER.
DISPATCH OF GOODS H'!Tg[ DI’R DAYS FROM RECEIPT OF
RDETR. ’

Orders under £2 add 2'<, Under &1 add 1/6 post and packing.
Al ennuirics and lists, stamped, addressed envelope.
|

23, HIGH S, ACTON, W.23B

Acorn 5901. ‘

(Uxbridge Rd.)
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Manufacturers of Television Ecuipment.
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Television al 200 miles

NEW MODEL sC13 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 uftra fringe areas

Each pre-amp. supplied guaranteed 1o have been * air

tested "’ and to have received both vision and sound at
miles using a standard commercial superhet receiver.

Models SC22 and SC23 have self-contained metal rectifier

power supply. 200250 v. A.C.

12 months’ guarantee.

Immediate delivery.

RETAIL PRICE LIST
(Trade enquiries invited)
SC23. new model. £5.5.0.
8C2z two-stage, £8.10.0.
SC21. two-stage, £8.6.0.
requires power su .
8Gi2, TV Sig. ggLy

TELEVISION SIGNAL GENERATOR

Frequence range 4070 Mlcs.

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 onlv one of its kind on the market.
Self-contained power supply, 200250 v. A.C.

12 months' guarantee.

Immediate delivery.

25, WILLIAM STREET,
PLYMOUTH.

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 17in. (Double D) Scan at 16kV.
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 12in. 0 |7in.
C.R.Ts., send 9d. and S.A.E.

ALLEN COMPONENTS LIMITED

(Specialists in the manufactire of LT, Trans-
Jormers),

CROWN WORKS, 197, Lower Richmond
Road, RICHMOND, Surrey.
Tel. : PRO 9013

Tel. 4797
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NEW TECHNIQUE
LL technically-minded.
must .have realised
that * MHoliday in  Berlin”
cutting new ground in TV
technique. The ‘great variety of
settings, interior and exterior, and
the bold use of cine film for several
lengihy exterior sequences, reached a
new high Tevel. Hitherto, departures
from the straightforward stage play-
TV technique have been made, but

viewers
instantly
was
play

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 availuble 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 projecied photographs
of all kinds of scttings, interior and
exterior.

BACK PROJECTION
HE technique is not entirely new,
but no producers have, up lo
now, relied so completely upon this
means of providing backgrounds. A
slide projector, with a 150-amp high-
intensily arc and a special cooling
arrangement to prevent the slides
from cracking, was given its first rcal
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. Technigue
triumphed completely, cven 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 1o
siave his family, still on the other side
of the Tron 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 diaiogue here and there,
and an ending which was more suitable
for a problem play than a straight-
forward melodrama. -

Nevertheless.  the producers  are
10 be complimented for their courage
in pioncering a broader canvas for TV
plays.

TV TRICKERY

l_“lRST usage of trick processes in
radio, films or TV always secms

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, eflects and chorus.
The technical boys of BBC Research
cvolved the dramatic control panel.
which provided a multi-microphone
technigue, 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 ecars 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 normial technique of radio
drama. Perhaps in years to come,
viewers will likewise recall the early
efforts of Dennis Vance and Barry
Icaroyd.

SPONSORED TV PROGRESS

AST month I vreferred to the

4 Gilbertian possibility that mere
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 alrcady practically here,
in spite of the fact that the sponsored
TV films are all for export and not,
at present, for transmission in Eng-
Jand. In addition to the old British
National Studios at Elstree, where
Douglas Fairbanks, Lid., arc muaking
a series of thirty-five films tor 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 s said to
be erecting two (possibly three)
small stages, especially designed for

TV films, additional to the six
very large stages used for
fitms. At the Penge Empire, Tele-
vision Varicties Inc.., an American,
concern, have improvised a studio on
the stage and arc already turning
out first-class varicty 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 occupicd by other companies
making TV films. The most inter-
esting of thesc was the pictorial
recording in colour of a musical play,
* Gotham Valley,” by the Moral
Rearmament Group. !t is infended
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
cotour 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-
tights 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
uscd, which has an integral tri-pack
emulsion on a single negative, com-
puared with the three separale nega-
tives (yellow, cvan, magenta) required
for Technicolor. I was able to watch
a complete scenc 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 muliitude of micro-
phones in footlights and clsewhere
picked up dialoguc 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 conirolled by a technician at a
portable switchboard in onc of the
theatre boxes. This is {o avoid the
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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
US.A. 1 was very impressed with
the technical sct-up at the Prince’s
Theatre and the business-likc way
the TV film unit were setiing about
their jobs. The theatre auditorium
seemed reasonably frec 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 plentitul
supply of electricity and the location
of the thcatre is central and highly
convenient for artistes.  Dressing-
room accommodation and the asual
production offices, stores and property
rooms. are exaclly what is required
for a TV film unit.

THEATRES FOR TV
FTER all, this is the kind of thing
that has happened to several
theatres in New York, and | 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 mecchanical con-
trivance and stage trap-door cquip-
ment of the late Victorian era, on the
fines of Drury Lane Theatre. ' But
it did not succeed in this ficld, and
blood-tub melodramas followed. with
occasional pantomimes. In the early
1900s the galtery was closed as being
structurally unsafe—but the theatre
was reopened in about 1909 for “Cine-
matograph Exhibitions,” using the
ground floor only. 1 ater, 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 facilitics
of a theatre building fend themselves
both to direct teleyvision and to tele-
vision films. 1f and when sponsored
television really gets going here in
England, for British viewers as well
as the Americans, then [ expect quite
a few of the old, disused theatres will
take on a new lease ol life instead
of becoming mere furaiture stores.

THE CLOCK

HE chimney clock at the end of
L the programmes was a valuable
daily check on set adjustment,
instantly  revealing  whether the
circular dial has become egg shaped.

The modcl of Big Bea'is not quite

|

so useful in this respect, though this
opens the possibility of including
the belfry Jamp which is alight when
the House of Commons is sitting.
Idon’t know whether this information
is of gencral interest, but it would
add a little piquancy to the news
announcements concerning debutes
concurrently in progress at the House,

TV FILM LABORATORY

AM not at all surprised at the

high figurc of £250,000 bceing
(uoted in the daily press as a possible
cosl of a tilm laboratory for processing
television films for the BBC. But |
shall be very surprised if anything
much larger than a small * pilot ”

or emergency plant is crected. At
present, the BBC’s films, telefilms
or otherwise, are developed and

printed by several film laboratorics
who process for the cinema trade.
This 1s a highly competitive ticld,
and prices are almost on a cut-throat
basis, an odd farthing a foot making
the difference to large contracts for

PRACTICAL TELEVISION
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the printing of 50 or 60 copics of a
film for British relcase. Developing
and printing machines carry out the
work at high speed, and highly skilled
technicians are employed. 1 would
be very surprised if the BBC could
undertake their own developing und
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 projecied,
reversed clectronically into "positive
as it is transmitted. Such a plant
would give the BBC a greatcr measure
of independence and they would
not have to send ncgatives abroad
for processing—in the event of
unoflicial strikes at the laboratorics,
as has happened in the past.

New Miniature Valves

OTH Brimar and Osram announce
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. opcraled
cquipment, and is fully screened, thus
eliminating the necessity for external
screening.  Its mutual conductance
and figure of merit are higher than
contemporary types with no increase
in the filament rating which remains
at 6.3 volts, 0.3 amp.

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

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

NE of the new Osrum pentodes
is tvpe N.309 and is also a
high-slope pentode, on Noval B9A
base, suitable for the video stage of
television reccivers. Dectails 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. Purchasz Tax,
7s. 7d. Total, 25s. 1d.

The other new valve, the Osram
B309. is a double triode amplificr

with indirectly-heated scparate
cathodes.  Its characteristics are
similar to the American 12 AT7

and the BY9A basc is used. The heaters
are separate and can thercfore be
connected in series or parallel.
Dectai's are as follows :

Heater current, 0.3 amps (parallel),
0.15 umps (scries).

Heater voltage, 6.3 volts (paralleh,
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. Puarchuse
Tax, 7s. 7d. Total, 25s. 1d.

ORYX SOLDERING IRON

N our November issuc 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 thut the actual seliing price
is 25s,
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s, .. it is everything vou say, in fact even more : OR everu rangé
it is accurate . . . afler about half an hour from receiving it 1 had
it working. A. P. Longton.

... I am very plaased with kit, especiaily the instructions—so
ciear ! ¥—K. T., Cleethorp

2 . I felt I had to wrife and congratulale you for rutting on the
parket a RIC bridae of such high accuracy @t a phenomencily low
price. Construction is remarkably eusy. . . . "—D. G. R. L., Cheam.

. . I am very pleased with sume and think it remarkably good
value for such a low-cost. . . . W. E. C., Hove.

t .. when one of vour bridaes was irled oul aoainst Laboratory
Standards and everypne present was amazed at the very high degree
of aceuracy. . . . —J. ., Fulham.

THE RADIO MAIL 30/- RES./CAP. ERIDGE KIT IS
| THE BEST RADIO VALUE GBTAINABLE TO-DAY

5 megohms—50,0CC ohmis 50 mfd.—.2 mid.
100,000 ohms—1,00C ohms I mfd.—.0l mid.
1,000 ochms—I10 ohms .01 mfd.—.6005 mfd. (500 pF.)

NO CALIBRATING. An accurately calibrated panel with
each kit, each range being separately calibrated.

| NEW COMPONENTS.
EASILY ASSEMBLED.
Part post & packing /6.

4, ALEIGH ST., NOTTINGHAM
RADIO MA“’! Stame for list and wit'h all enquiries, please

Specizlly selected for accuracy.
Instructions, circuit and diagrams.
Cash with order or C.O.D

The new ARMSTRONG

Television Chassis Model T.V.15

incorporating a 12in. C.R.T., is now available (or distribution

PRICE

P 53 Guineas
TAX PAID

Also available in a beautifully veneered (wo-toned walnut
CONSOLE CABINET. 63 GUINEAS Tax Paid.
fnstalled fiee.

Comprebensive Muaintenance Serviece available.

Please send for Radiogram ond T.V. list, post free.

ARMSTRONG WIRELESS & TELEVISION CO., LTD.,

WARLTERS ROAD, HOLLOWAY, LOXDON, N.7.
Telephone—NORth 3213,
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EACH REEL HOLDS 5
FEET CORED SOLDER

TRIGGER ACTION 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 CURRERT

TYPE 51 CONSUMPTION

complete

Supplied /
with |5 feet reetl of o golder-
acid-cored solder, “So\devs““"a

spare |5 feet resin- WO availd

cored solder and ing Wrom fine

fitted with 5 feet worl fro i

tough rubber 3-core peavy nO

cable. Finished in to

heavy chreme. %

4 Obrainable from all leading tool merchants and factors
N

S : o e
WOLF ELECTRIC TOOLS 'LTD. °
PIONEER WORKS. HANGER LANE. LONDON. W.5
TERbare s6}-4 saanchey SillnGHAR MARCHESTIR HTDE BRISIPL: LiRSGOW

Feinpho:
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MAINS DROPPERS COLLARO A ARTABLESPEE
Welwyn T020 with 3 taps ALPHA RADI 0 OLLAROACST VARIABLESPEED
52 with tap at 4 pole e F

Bric 71742 with tap at 690, shgged 3
Zenith 35312 with 5 taps 10golze e
125y
METAL RECTIFIERS . 200 230y
12 v. { amp.. 1'8: 2579 v. 45 m~\ 8/9. ¢ shalt x
2v. ton lamr 3. 20V. 75 . 7'6. L] suitable tor # i
12 Lamp. 5- 127v. 5 amp. ‘186 1eco"dmg i 2 g
2 6 eac
CHOKES VALVES Fies A
caSItI Izrgon qAase. pitch divped, a ;‘I \|l)r\’lu)1 \'Ol JL( u\llmls
5 9 ea. entralab ! Meg, 2. 4 Meg.(
Midget type, 10 h, 35042, 10 mA. 185 ea. GUARANTEED NEW AND BOXED 'Cl t‘\le{r t')) 1SM g7 o ga (e
entralabs eq. £ n.
'Fc‘c‘z‘so\r!in 1 SOME GOVERNMENT SURPLUS i o Kl"tlesf Fs“lw!‘ ) , 18 N
] ) n S 0 g
Daly 50 mid. 50 v D. XT6M 10~ | 5Y3C 8 & g Ve 5, S L MeEL
Dubilier 50 mfd. 12 v. D. HEw  Hho e 73 | 807 10 Morsganite I Mex. 0. lessswitch 2 6 ea.
Huats 25 m‘é .3)?)»\ D. % s, e 1B / ?é'fxs a3 ;Ic\c“ia\mr:i CAN ELECTROLY lltc
T.C.C. 50 mid. 12 v. D.iC. chasss TH30C 10- | 60§ 12C3 A R
mounting 9. ea. %SBC? 10.- ?FI‘éG - | 12K3 TRR .3_.eav T MC 8'1.;"8 mid. 450 v
HLEEL Y. 12v ‘Dc chm— S PR 18 | DA, J2F |36 ea BEC. 8 x 15 mid. 350 v. 36
1/9 ea 1974 - | BKiG ! :i'.Z‘«‘IGT L ea.; B.I 15 mfd. 500 Ve 39%ea.; B.E.C
Py - | 6KSG 1016 | EOL0. 184 | 16 mid: 450 .33ea.: BEC. 8x8mid
THIS MONTILS OUTSTANDING || L2 /8 | GL7 - | Eilis R SIo s BT O md gl
S A LN MS4B 126 | 6N7 2 HL23DD '8 1% ea.; Dubilier 32 X 16 mfd.
T.C.C. 8 mid 50 3. 3 ea |[12aT7 10~ [6Q7C 106 | KTl 106 23::- ) A L, 0y 4/3
BEC 32 mrd 30 v. .. 16 ea ||120 - | 6SATGT KT66 11/ 016 % 21 mid. 550 v.. 51 e
Mel:a] Rectifiers 12v 1 amp. 1/8 ca. 9002 ‘@ | 63GT7 { KTZ41 a9 'B.C. 8 x 32 \!d 150 Ve 59
LT.CC. % mid. 23°v. DJC. 13 ea: ||305GT 6 | 6SHT - | MH4 9 DEC 3 X % mid. 5077 - 6a
Octal Grid Caps . doz. VRI15030 9/- | 6SJ7 3/6 | MSPen _ | TOIL F 0," MERS
Jack Sockets 8. ca 074 - | 6SKT 1= | Pen2s § | Aladdin vm.'l iron core slugs, 1
100 KO § Mog.£2 S.P'S. . 2/8 ea. || IR5 9 | 6SL7 8 | TP25 B | Hinandiiin o
Morganite 1 Mez. less 154 19 | 6SNTGT 11/6 | Utal 114 | Paxolin 3in x i ey ddeeal
switoh " 176 ea. 185 9 | 6507 6 | UYil 1¢0/4 | Ceramic Coil For mers .. 5d. ea
ereWgund C%ntrolséozso.() . é{}} ’g gggg'r 9/- FBF%QS‘J i ;J;l!. \E.l\a'c“;:jG stn, Gogdmans. 13/9
] b AL ' /- 5 = s
{ AN /i aPs1 i in. es<ev m oa. 5
EX. GOV. VOLUME CONTROLS | 3Q1 '8 |6ALS '9 3ha T | 12in Travok. 578 - Fruves -iain
200 €2, 5002, 600£2, 5 K2, 10 K2, 20 KQ, | 351 1 BT - | BF50 g | Heavy Duty Speaker, 1502. £68/10/0,
25 K. 50K (2, 100 K2, 150 K£, 200 KQ. | 3V4 '8 | 7Ca /- | BASO / | rarriage 3
t Mez.0, ! Meg.£2, 1 Mez. 2, 2 Meg. 0. | 42 8 1705 /- | BF8 B | TIIROAT MICROPHONES
All 1/- ea. 5U4G Y4 9- | viae - | 2 Units in hox . 2/~ ea

TERMN: Cash with order or C.0.D. MAJL ORDER ONLY. Full List avallable; send 3d. stamp.
Postage, 6d. to 10/-; 1= to 20'-; 16 tor£2; 2/- to £5. Minimum C.0.D. and postage charge 2'3

5/6 VINCES CHAMBERS, VICTORIA SQUARE, LEEDS, 1

I ] s T e
TALLON

ARTHURS HAVE IT!

LARGE VALVE STOCKS
TEST METERS IN STOCK
AVO VALVE CHARACTERISTIC METER IN STOCK.

“AVO,” “TAYLOR' TEST METERS . AND ‘il K N

vSlGNAL GEINE:ATORES MEGGERS ‘J A B l N E T S
AVO. No. 8 IN STOCK

Leal!: |’l’omt Or;erAmpM'ers Elg ’; : for the

t::k v;::-asrlr:::»; Pre- -amp. for Leak Paint One 12 12 0 VIEW MASTER

t:;:k:\::";'fartf:nUmts ?? z g ELECTRONIC ENGINEERING &
4 ' 85 :."3“’" \ P Lomiee PRACTICAL  TELEVISION  SETS

e::ncgahtR:pV;::r:'}‘ape Deck 0 s 35 0 0 MINI-FOUR o ARGUS P.W.

Cossor Double Beam Oscilloscope ng; l;; 'g g 3'SPEED AUTOGRAM . CRYSTAL

Partridge Qutput Transformers DIODE . P.M. TAPE RECORDER

for Witliamson Amplifier 7 5 3 “TELE-KING” WITH DOORS

LATEST VALVE MANUALS
MULLARD. OSRAM, & BRIMAR No. 4, 5/~ each.
AZDA 1/. each. Postage 6d. ext
TELEVISION SETS, WIRE AND TAPE RECORDERS
ALWAYS IN STOCK
Goods offered subject to price alterations and being
unsold.

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.
Ese. Prices and literature on application

19219 -
M:]n«four Cabinet, Blue Leathercloth, complete with
grille and plastic handle 14/ incl. postage
first

PROPS: ARTHUR GRAY. LTD.
OUR ONLY ADDRESS : Gray House,
150-152 Charing Cross Road, London, W.C.2

TEMple Bar 5833/4 and 4765
TELEGRAMS—'* TELEGRAY, WESTCENT,

LONDON."”
CABLES—"' TELEGRAY, LONDON."*

JAMES TALLON & SONS LT).

(Dept. P.T.1)
MANOR WORKS . MANOR ROAD
RUGBY o Telephone : RUGBY 2070

e ———
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‘Ihe Editor docs not necessarily agree with the npinions expressed

by his correspondents.  All letters must be :l_ccom])ame:l_ by the
name and address of the sender (not nccessarily for publication):

LOW-NOISE PRE-AMPLIFIERS

IR,—May [ point to two slips in the article entitled
»J  © Low-noise Pre-amplitiers,” by Mr. A. Thomson,
in the November issuc. On page 242, col. 1. it is stated
that a 6AKS can be usad for VI in Fig. 2. This valve is,
however, not suitable for triode connection since the
suppressor grid is connected internally to the catheode.
To connect anode, suppressor and screen together us
shown would therefore result in R2, L2 and R being
placed ‘dircctly aucross the H.T. supply. The valve
required here is un EF91 or its equivalent (6ANE6, 6F 12,
Z77, elc.l

It is also stated that the equivalent of the 6AKS is a
Mullard EF95. It would appzar that EF91 is intended,
and that the (ype shown is o misprint. —W. k. THOMISON
(St. Leonards-on-Sei).

s AN E.H.T. HINT
1R,—1 recently had 1o chan se from a voltage-doubled
E.H.T. system 10 a straizhl-ouiput type. In the
former two 1-50 recrifiers were fed with 1,000 volts in a
" mormal doubler circuit, using two 0.5 i condensers
feeding through a 100 k ¢ resistance and smoothed by a
0.5 »F condenser 1o earth.  (The negative side of the
E_H.T. is earthed in this arrangement.) When | changed
1o the straight trunsformer with 2.5 kV outpul. | found
that the spot was clongated to about Sin.. and even
further capacity up to | #F would not reduce st to a spol.
When a further 100 K £ resistor had been added
series with the first and o 0.5 #F connected from this
junction to carth, perfect resulis were obtained.
The ‘fact that extra smoothing is required when
changing from doubler ¢ircuits ta straight feed is a peint
worth watching.—F. H. WaLkrr (St. Margarets).

SMEARING
QIR. May T be permitted to add a helpful word to
, B. S. Dengate, ‘of Tonbridge ™ Your Problems
Salved,” October issue, and possibly uny others with
similar troubles ?

The cause ol his defect may well be due to poor L.F.
response in the video amplificr. This could be caused by
cither an o/c R24, chunge in valus of R23 or leakv C19,
cach of which will ititer the time-constant of the circuit,
thus causing a trailing off of V5 fa and resultant ** streak-
ing” instead of a sharply dzfincd outline.—H. 5.
Ro~pEAN (Hornchurch).

ALRIAL PRE-AMPLIFIER
Q,IR, —The position concerning  aerial  pre-amps is
[N muclr simpler than Mr. Fleck appreciates (** Corres-
pondence.’’ September issue).

The real virtue of installing the unit as near the acrial
as possible is to overcome rfoise generated in the feeder
as well as the interference that is picked up by the outer
sheathing.

Suppose the aerial picks up 10 volts and 1he noise
from the feeder totals 5 vohs. We then have a ratio of
2 : 1 signal/noisc at the set (neglecting feeder losses) which
cannot give a clear picture.

If we install an amplifier at the acrial with a gain of,
say, 10, we have a signal of 100 volts, which arrives at the
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set with added noise-voltage ol 5 volts as 105 volts.
a s/n ratio of 100’5 or 20/1, which is much better and
will give a good picture.

The actual position on the site is not quite as simple
as this.

From much practical experience | can say that it is
quite necdless 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.

Acrial-mounted pre-amps were developed for radar
use where the requirements and conditions are quite
different from TV use.—STEWART L. HupsON (Paignton).

CAGE AFRIAL
gl R,—1 was horritied to see the * Cage Dipole ™ rearing
»J) 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 ?

It is, of course, quite true that such an increase does
result in increased bandwidth, sbut 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 resuit 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. | would refer him 10 a paper read to
the 1LE.E. by F. R. W. Stafford. M.I.LE.E. Herein it is
shown that the theoretical loaded bandwidih of a 34
s.w.g. dipole on channel 4 is 9.4 Mc/s, while that of a
$in. tube is 10.8 Mc/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
st half that of the J/oaded bandwidth of a dipole
correctly terminated with & matching feeder and resistive
load.

A further point is that any increase in the effective
diameter of the dipole ton TV frequencies) above tin.
mauterially alters the impedance at the centre, so that the
cage dinole. with an effective diameter ot 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 am cerrainly not in whole agreement with  Mr.
Gregory's comments.  The question of the bandwidth of
relevision receiving aerials brivtles wirh difficulties as so
many unknown factors enter into the problem, and while
I do not doubt the siatements made regarding the 34
sow.g. dipole it should be noted thar the bandwidth ex-
pressed was the theorerical bandwidth.

Nort having read the paper mentioned by Mre. Gregory
| cannot enter into a discussion on it ; however, there are
a few points which must bhe considered when estimating
the bandwidih of an aerial.  They are

The bandwidth depends upon (a) The intrinsic bandwidrh
of the aerial.  This is taken with the active dipole short-
circuited ot the centre and is 10 some extent dependent
upon ithe height of the aerial above the ground. The
divtance and nature of nearhyv ohjects may also have- an
eflect.

(#) The length of the transmission line, and iis particular

N
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characteristics, which connects the aerial 1o the televisor.
(¢) The nature of the input impedance of the receiver
with its magnitude and phase.
From the practical point of view all thar is required
is that the aerial should he capable of enabling the 3 Mc/s

lines to be resolved on Test Card C (rhis presupposes, of

course. that the receiver irself will resolve these lines).
The cage dipole, which has caused Mr. Gregory so much
pain, was merely oflered to the experimenter for his
consideration ; there is no doubt that if u televisor will
not reselve the 3 Mcls lines when used with a correctly
consiructed and linked cage dipole it will not resolve them
at all.

[ must thanl: Mr. Gregorv 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 connecied to the sheathing of the coaxial
cable and not as shown in the diagram. The centre wire
of the coax is connected 1o the wires in the top half
of the dipole. I'm afraid 1 overlooked this in the proof
stage.

1t is not thought that the article requires anv further
defence. Suggestions were offered as to the tvpe of aerial
most likelv to suit different localities served by Wenvoe
and individual measurements of the different arravs was
rot given as they have heen dealt with quite adequately
in previous issites of PrRACTICAL TELEVISION—even those
of quite rtcent date.—ERG.

SIR.—] 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 amplitier 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 acrial itselr, we will be
better off. For example, il the total loss in the feeder
plus losses due to pluggery mismalching. eic.. is 6 db
quite a rcasonable figure—this is 2/t voltage ratio.
Assuming a 50 pV signal at the aerial and 10 uV of
noise from the preamp.. then with a preamp. gain of
4/1, the signal to noise ratio would be at the receiver
X 50

4 . —
terminals 20/1. but with the amplificr at the

X 25

4
receiver end the ratio would be 10 10/t. Therefore,

the reception would be improved by 2/[ in the first
case compared with the second.—M. R. HARKNETT
(Portsmoutrj.
INTERLACING

QIR,—Wir_h reference to vour query re * Interlacing,”
7 in Pracricar Tecevision, October, 1952, The
check [ always perform is as {ollows :

I. Set focus of picture to give best dcfinition of /ines.

2. Very slowly scan the picture from bottom to top
until the eye manages to fix on one line. This line will
now appeuar to move vertically till it disappears off the
top.

3. Repeat the operation but starting from the top ;
scan the eve downwards.

4. Check for the hulf line at top of picture ; this
should be quite clear and should not jirter horizontally.

If interlucing is not taking place at all the scan lines
will appear to be stationary and the half line will not be
seen as it will be supcrimposed on its neighbouring line.

I —
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Also, if' the half line tends to jitter horizontally this is
usually a sign that some interference or other cause is
upsctting the time-base synchronising.

tn conclusion, I may say that bad adjustment of
frame hold control will affect the interlace und the
effect of stray line pulses from Avback will upset it also.
—LesuE Lewis (Sheffield).

SCANNING COILS WRONGLY MARKED
S‘lR.-—! have noticed that scveral readers have requested
' your advice regarding incorrect picture width and
height in the Viewmaster Televisor, and 1 think that
the following may be helpful to them.

On completing my set (also a V/M), T 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 rime in (esting or replacing most of the small
components in the scanning circuits, 1 began to suspect
the scanning coils of being faulty and, after ascertaining
that no harm could result, I removed the two wires
from L1 and L2 and joined them on to FI uand F2,
und those from F! and F2 on to LI and L2.

This had the desired result, as the raster now took
on (he right proportions, with the controls set at about
halt-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, ROLYE (Graves-
end).

FROM VCRY97 T ACR2X

QIR.—Il is apparent from the arficle and from his letter
27 in the April. 1952, issue that Mr. J. Muir Smith has
actually tried this conversion and one can only ussume
that his statements regarding the relative deflection
sensitivities and the necessary moditications are correct.
They do not. however, agree with the figures quoted, as
these show that at a given final unode voltage the ACR2X
has a Y plate sensitivity of the same order as the VCR97
but un X plate sensitivity of only about half thut of the
VCR97.

I note that the figures quoted for dellection sensitivity
agree with those given in a recently published tuble.

I would be interested to know if other readers can
confirm that these figures are in tuct incorrect, as others
besides myself muy 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).

IR,—Your correspondent. J. Muir Smilh, writing on
%7 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 :

VCRY7 “ -0.30
2000 =03 mm/v.
675
2 0.3 .
ACR2X 2,000 0.34 mm/y
whilst in the use of the X plates the figures are:
1,140
R 5
VCRO7 2.000 0.57 mm/v.
600
2 " .30 .
ACR2X 2,000 0.30 mm/y

indicating that the ACR2X has, in fact, a much lower
deflection sensitivity.  This is in line witli my own
practical experience wherein an ACR2X was consider-
ably uaderscanned hy a VCR97 circuit. — J. G. SLoAN
(West Kilbride).
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ANDICATOR UNIT 182A. This unit contains PYE 45 Mes STRI® TYPE 3583, Size 15in. x 8in. x 2in.
VCRS17 Cathode Ray 6in. Tube. complete with Mu-metal Complete with 45 me s Pye Strip, 12 valves. 10 EF50. EB34
screen, 3 EF50. 4 SP61 and 1 5U4C valves. 9 wirc wound and EA50. volume controls and hosts of Resistors and
volume controls and quantity of Resixtors and Condensers. Condenszer. Sound and vision can be incorporated on
Saltable either for basis of Television (full picture guaran- this chsassis with minimum space. New condition.
1eed) or Oscil'oscope. Offered BRAND NEW (less relay) Modification data supplied. Price £5, carriage paid.

in original packing case at 79'6d. Flus Carr.
“'w.W. Circuit supblied Free. 5 g

% A COMBINED SIGNAL TRACER AND AUDIO OSCILLATOR + |
An easy to build unii that. can be used for L.F. and Avdio signal tracing. without any switching or tuning. Including variable out-

--put oseillator. for amplifier checking, Highly sensitive. responds to Signals picked up from an ordinary receiving aevial. The
circuit is that of a high-gain 2.stare. resistance-coupled audio frequency amplifier. employing 3 minfature 1.4 \',a']vt‘s. with a 3in.
speaker in the output of the Power Amiplifier Stage. An added advantage being that as this Unit is * Ali-Dry " it ran he used
With safety on A.C. or A.C. D.C. mains and Battery sets. The complete Kit with portable cabinet (size 6in. x 7in. x 6in.) and bhat-
tery weighs only 4 ibs. We shall be pleased to supply a complete Kit for the construction of the above, right down to the last cut
and bolt. including 2-1T4 and 1-1S4 Valves. 3in. Speaker and Portable case and All-Dry Battery for £4/19/8. Concise instructions

_and circuits supplied. 1f preferred. circuit and instructions only can be supplied for 1 6. 1f required this Unit will be assembled
and tested for an extra charge of 15/-, This is a highly cfficient instrument. and a MUST for every radio man.

WALKIETALKIE TYPE 48" (cose removed) complete with PPERSONAL TELEVISOR. We can supply from stock all com-
6 valves. 2VP23. H1.23. DD. QP25, TP25 and ATP4. aerial rods, LF.  ponents. valves and C/R tubes as listed in " Practical Television
Arans., 1.6 mcis. mike trans. in new condition, but less trans- Nov. lssue.

mitting components and coils removed by M.O.S., 35", carr. paid. -

(Less Valves. 12 6.)
TAPEMASTER .
All the components. motors and Microphones suitable for the
EXCEPTIONAL, VALVE OFFER above NOW IN STOCK.

Ten EF50 Brand New (Ex-Units) . .5 ... 55-Set
+BK8G.. 6K7G. 6Q7G, 524G. 6V6G (or KT61) =5 426 .. 2
1R5, 185, 1T4 or (384 or Vi) ... . o b .. 326 STROBE UNITS, Brand New. in sealed cartons, these contain
Tr25, H1.23 DD, VP23, PEN25 (or QP25) ... ALy 1276=,. SIX EFS50s.. five EAROs. one SP61. a host of condensers, resistors,

transtormers. chokes, relays. switches. seven pots and fivo smooth.
ing condensers. Size18in.x&!in. x7tin. Only 676, plus §/- carriage,

GATHODE RAY TURES:
VCRE7. Guaranteed full picture. 40 -, carr. 5-

yg}?}-‘»ﬂ.s ?ug;‘m;tec'd fuil picmre'. 40/-. earr. 3/-, d VIEWMASTER AND TELE-KING
: . Suitable for 'scopes or Television. 25/ carr. 3/~ Full comprehensive stocks of the above now availatle, manu-
MU-METAL SCREEN for VCR97 or 517. 12/6:. factured by reputable manufacturers. Viewmasver booklet,

SCUTCHEOY, Brown bakelite. Suitable plate glass and 7.6. Tele-King booklet, 6/- post iree.
for 9in. tube Price 7 6 each.

SEND POSTAGE FOR NEW 1953 COMPREHENSIVE 28 PAGE CATALOGUE.

5, HARROW ROAD, FADDINGTON, LONDON, W.2, TEL.: PADDINGTON 1008/9, 040t,

-~ 12/6 —

{Regd Trads Mork)
SOLDERING |5 Nty et v

AND TUBE. CONTAINS 6 EF50, 3 OCTAL and § EAS0

l N STR UM E NTS HOLDERS. VCR97 HOLDER. 14 POTS, ALSO RESISTORS

and CONDENSERS, etc.

FOR —— VALVES ——

SUCCESSFUL H -

OME CON-| g .. /- | KT2 .. 5/~ |5Z3 .. 7/-[12He ... 5/
STRUCTION AND  ALL [spel ... 2/6 | 955 .. 5/- | 1SS .. 9/~ 35L6 .. 9/6
VUI20.. 5/— | 6SK7 ... 5/6 | KT66 ... 12/~ 1
SOUND EQUIPMENT |cyig ™ 3 | 6sN7 .0 12— | 12517 ... 6/ S’;f %6

SOLDER JOINTING | ELSO .. 7/6 | IRS ... 9/- 617G ... 5/9 HL2 3
6SH7 ... 4/6 | 807 ... %/~ ECS52 .. 5/- w3
« STANDARD MODEL  6X5 ... 8/6 6K8 .. 12/6  EB3 . 2/ | ECC3t... 6/6
T4 ¢/~ 8O0 .. 10— PEN220 3/- | 6V6 .. 10/-
AS ILLUSTRATED 25/6 FW4/500 10/~ EFS4 .. 5/- EF36 .. 4/6 6K7 .. 7/~
) 6Q7 .. 10/6 DI .. 2/~ 6N7 .. 7/- 5Z4 10/
Any volt range supplied, 67 to 9D2 ... §/6 VUI33.. 3/- | 12SH7 6/—  KTWE6!I 7/-
230/25 EASO . 2/- EBC33.. T/- 5Y3 .. 10/~ 6G& .. 9/6
V16" dia. bit Standard Model SP4l ... 2/6 954 ... 3/- | 3A4 . $/- APT4 ... 6/—
1" dia. bit Standard Model VUt 3= el:e T 5)- | KT44 .. 8/- | 5S0L6 ... 9/6

: COMPLETE SET
Ee!?:;‘ac:::‘bel)e Bit Type (Factory { 21 ARGUS £4 VALVES
" | CONDENSERS.—-8 m{d. WE 475 volt, 2/6. 8 mid. €00, All
Equally suited o daily or intermit) con, 2/, 15,25, 33. 47, 50, 100, 150, 250, 500, 2,500, 2.000, 5.¢ doz.
RESISTORS.—Mixed i, |, 2 watt, Erie, 46 doz. All Types,
Made in England Vitreous, from 1/-.

Registered Design POTENTIOMETERS.—AIl values to 2 Meg.. 2 6 each. 100 k.

] ; . and | m.. W.S., 4.-
British, US.A,, Foreign Patents) | %" (ETERS,—300 m/a, 500 mja. 100 m 3, 50 m/a, §/8 each.
Export Enquiries Invited

\#0'6 i ;vmvs DIFECTTO ‘ V I N E R
ADCOLA PRODUCTS LTD. 24 EAST STREET, MIDDLESBROUGH

Gales, Offices & Works : CRANMER COURT, CLAPHAM ,
"WIGH ST., LONDON, S.W 4. M ACaulay 1272 .4 418 WBDEESBROVGH

R
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RADIO SUPPLY CO. 15 wewmeron s, Leeos, 1.

FostiTerms C.W.0. or C.O.D. No C.O0.D. under g1, P rstage 1/- charzed un ordersi5/9 ; 000% ml’d 2ga : Voi ntrols,
up lu'sl i from £1 ty £ 111/8: over £3 post free. Open to callers 9 a. t6 5.30 . n; 25K, wi h D.P s%vi?gh 411n sp*;‘ld(l:z 211
Sats. untit 1 oo S, A with enquiries. please. Full list, 54, ;  Vrode List, 5. p vy, \l'h\k All 23 ohms Sln

N
LY Goodmans, 11'9 : §! in. ELAC. 15’9 : 8in.
R S C MA'NS TRANSFORMERS (‘ i1 \F'E l\\“ 1) Plawev 159 ; 8in. Role 17/9; IOh Plessey,
Interleaved and Impreznated. Vrimarvies 200-230-250 v 50 ¢ < Streeneid, 18 SPEAKERS (23 ohms). AG’" Ro[a

1.k
TOP S"ROUI)I 1 DROP TiInRovG 0-0-1’1v1¢a 139:09-15v3a, 169 0915 v 700 ohm Field, 129 : 8in. J 600 o
Oma. 63v2a,5v2a .14 1; a.229; 0-19-15-24 v3a ...229 Field. 139 10in. R.A ohmFieI:I "119

260- 260v80ma 62v2a,5v2a .15 2 .
Z n \\HNDII HNG (CHOK ENCLOVT. CONDENS S.—Block Paper
;5)0.0 3;’8 ¥ ?f’)ﬂmr:aﬁcaa‘\?:a Sﬁvvzf!an " %{3 gl 250 ma 8-10 h 50 ohmi * ... 169 (.““"""" Idge tyne). 4 mid 500 v. 2'9 : 8 mid
350-0-350 v 100 ma. 6.3 v-4 v 4 a C.T. 250 ma 3 h 50 ohm | 9 ;00 v. 49 : Bak. Tubular, .02 mfd 5.000 v,
0-45v3a ] ,tgg‘ll'mmaﬁhwohmﬂPotwd e .. 98 1295 ® mfd 3.500 v.
350-0-350 v 150 ma, 63 v 42, 5v3a .. 5911 | 150 ma 10 h 220 ohms Potted .. 199 NEW VALVES (Ex-Govi.)
350-0-350 v 150 ma. 6.3 v a. 6.3 v 100 ma 10 h 200 ochms = .. 78 Rach | TFach Each
o 90 ma 19 h 100 chms .59 I 5 ’ | D ;
2a,5v3a .29/11 T 10 499 ohims 29 hm 6 | svec 9'8 | EF3 69
CLAMPED UPRIGIT MOUNTING | B e R e 8 151 11 | aygaiet 9g | EF39 9/8
320-0-300 v 100 ma. 6.3 3a. 5v.2a .. 909 |omal - 39 185 8 | gxzaT g9 | EF80 129
3500350 v 100 ma, 6.3 v. 34,5 v3a 549 |20 ma Eon"xicm‘)‘g%o)hsms Bag 985 g | SXOGT 89 | Erol i/
FULLY SHROUDED UPRIGHT ‘ e Blowsd | 1011 | I L
2500250 v 60 ma, €.3 v 2 & 5 v 2 a. IIJ\II\.-\ TOR TR \\M-Ou\lr-n\ 3G (U50) o | !
Mtidget tvoe 21-3-3ins 17/8 = 200-250 v 1»Oc s 120v40ma ... 711, 9’6 211 | EL33 911
250-0-350 v 100 ma. 0163 v 4 8, 0-4-5v 17 12(‘0120v”90ma dvia. L1219 3ggg e || e fﬁ KT 1?/3
253_0 250V 100 Ta, 63 v 64,5 via, F 259 | OUTPUT_ TRANSE OI( \I’I‘I‘\ 574G '8 12K7GT 106 | MU14 @6
e Cv a a, or “o8/n Standard Pentode. 5.000 to 3 ohms ... 49 |§J50T 9 12K8GT 108 | OZ4 611
30(1;{_(1) "OO Oﬂxgl‘ ion 84 g5 Standard Pentode, 8.000 to 3 ohms ... 4/9 [4J5\et. 11 | 12Q7GT 10.8 P2l .6/
v 100 ma. 0-4-6.3 v 3 a, 0-4- | Pushh-Pul 10-12 Watts 8V6 to 3 or 15 e J7G 11 | 128K7 611 ; MS:;PEN 5/9
. 4 / iK G 128C 611 RK 1 ]]
%1550 Ped 'i((\)oma 63 'v_gaa 5 \'r 2’ ao_‘1 & -18/9 | Push-Pull 10-12 watts to ‘match, §V§ e K7IM t. ’H 1__qu+ 79 | )
B e YIn st age | pitpleigsoriiohms T It i giecige | Lt 33 | BCHe 2l
2 match 6L6. 25 5
30L- % v w)ma 6638v 46a ;ga gy 330 l erc., to 3 or 15 ohma Speaker 2219 BSNTGT12'9 | SL6CT A8 | UL4l 10/6
Svaa oo VORIV | RSC, VIEWMASIER REPLACT. ssLTGT 119 BriGrog I Uz x13{(111
6 a. 4 e MENT TR ANS uto type. 38 6 - / ; E
aaoo-gos?l ‘é 2a‘>o4m‘;a 36u fo? %Ilectvn?niac I Heater typz, 35 - ; Frams tyne ..19'g B8SG7 9 | EAM 29 X718 12/9°

Engineering Teleyisor . ..878 g v F CONVIERTIG 7] m( FROLYTECS. —Tubular 8 mid. 350 v,
*?5‘0 25 v 200 ma. 63V 4 a. CT. 63 All‘ :;ar:ts' for c?)lnvertil‘n)ﬂ\anvlé‘};)colr B'a\tltlry (1:9 fdl B0y 111 é‘iémdfg}osa 2 l/é
CT" 5 v 3 a. sultable A"g“‘ Receiver to A.C. mains 200-250 v 30 ¢ z. |'f-?28£r?r'§yg‘e ‘3% 11lu—ls m}g 150 v v4411

NspaRarirs T | e A 2y o B0 at 0 . of 3 y| G 30 v B ;B mea se0 v, a1 {3t
’; 1271 4, % n" | or .4 vat ia. Price. including circuit. 45 9. mg 530 v plns %5 mid 25 v, 56 :  92-32-3 mfd
79 024553V  SPECIAL OFFERS., —Maln:'rram Midget 350 v, 66 16-32 mfd 350 v. 4/6.

a .. 17/9 \pe -2'in.  Primary 220 240 ¢, Secs. VOL. CONTROLS (standard spindles).  All
RS I 50-0-250 v 6O ma, 6.2 v 25a. 109 : Small values. less switch, 29 : with S.P. switch,
s Primaries; | fll. mans "..20 210 v input, 6.3 v 1.5 2 output. /311 ; with D.P. switch, 4/6.

..:

’J‘elevl

2‘vl
OR

4a.179: 12v 3
cH -\l((-l R TR ‘\\\l
All with 200-230-250 v 50

oo

S

The solder for all

HOME TELEVISION

CONSTRUCTOR SETS

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.

Designers of television constructor
sets know that the efficiency of
their equipment depands 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 cxtra-active, non-corrosive Ersin
Flux, is obtainable from all leading

|
s A VALUABLE BOOK

| | Courses include training for:

Clty and Guilds Grouped Certificates in Telecommunications ;

.AM Brit. LR.E. Examination, Radio Amateur's Licence, Radio

& Television Servicing Certificates, General Radio and

lTelevnsmn Courses, Radar, Sound Recording, etc. Also
EMI Courses in all other branches of Engmeermg

radio shops. Ask for Cat. Ref. ! — POST NOW- — = - — - — - - |
C.16018, 18 S.W.G. 6040 High | In Stl tutes I Please send, without obligation. the FREE book., 1
Tin Television and Radio Alloy. associated with E}Mcj INSTITUT&S dDepc 138, i
The size 1 Carton contains 37 feet mnncomm«ons; rove Park Road, London, W.4 l
of solder, costs 5/-. COLUMBIA N i
E = M It - s I d " M v' ETc ame. — e R |
COURSES FROM

rSIn e u lcore o er » J Address I

In case of difficriry in obtaining supplies, please write to : 1 ]
MULTICORE SOLDERS LTD. MULTICORE WORKS, MAYLANDS 5 I |
AVE., HEMEL HEMPSTEAD, HERTS. & Boxmoor 3636 (3lines). || PERMONTH | ~ ... . . . .. s

I —
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i
(0" soLVED

Whilst we are atwavs pleased to assist readers with
their technical difficuliies, we regrer that we are m.-alg[e
to supply diagranis or_provide insteuctions for modifying
surplus equipment. e cannot supply alternative details
for constructional articles which appear in these pages.
WE CANNOT UNDERTAKE TO ANSWER QUFRILS
OVER THE TELEPHONE. The coupon from p.332
st be atached 10 all Queries. and if a pe sstel
reply s required o Stamped and  addressed envelope
must be enclosed.

4 ARGUS ”’—NO SOUND

I recently purchased from you the blueprint and details

of ‘the P.T. Argus Televisor.
" | have so far received no sound signal.  The vision unit
is not yet completed, but by suhstituting a wirewound
registance in place of a carhon one (R21 sound onit) I
can receive mush, and I can receive the Somersetshire
giolice car net very strongly.

I would appreciate any hints you can give me on this
matter.—E. J. H. Edwards (Pontypool).

‘There are lwo points 1o note ; the firsi 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
s that the first stage of the vision receiver serves the
sound as well so the amplitication of this stage is missed
when the sound unit is used without the vision unit.

You arc receiving the police network on a harmonit,
and il the correct type of acrial is used at the correct
height then no further trouble should be experienced.

WENVOE RECEPTION

_ December,
p 2

YO!

Since my letter to you with reference to the
View Muster coils for Wenvoe, [ 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 sce no reason why these coils should not have been
designed correctly in the tirst place without the trans-
mitter, as this trouble is quite apparent with a signal
generator. 1 can opnly think, thercfore, that it is 4 genuine
mistake.

I would be pleased to kinow whether vou have any data
re the number of turns on cach coil *—P. (. Kerrick
(CardifT).

The previous letter from the View Master advisory
department was based on information reccived from
several constructors, including vourselt' ;  since that
date tests have been carried out in the Wenvoe arca and
jt can now be definitely confirmed that so lopg as the
wiring of the receiver is correct, and alighment has been
carried out correctly, then it is possibic to obtain an excel-
lent picture, giving full definition and freedom from
sound interference. It has, however, also been con-
firmed that on some reccivers somwe Jittle difficulty
may be experienced due to Tour of the iron dust cores
coming a little on the high side : this is readily overcome
by removing one turn on'y from cach of the following
coils : L40S, 1408, L414, and L415.

UNSUITABLE SCANNING COLLS
[ should be grateful for your advice on the following :
My Vicew Master frame timebase is non-linear, cramped
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across centre of picture, the top and bottom being about
right. The adjustments as stated in the V.M. hooklet
have been tried without success. 1 have used an EL33
in place of 6125 or KT61 as specified for V12, as 1
understood that it was an equivalent value. Would this be
the trouble *—Henry H. Wright (Staffordshire).

The non-linearity you describe is in our opinion due
to cither a faulty framie transformer or scanning coil or to
the use of an unspecified type which is unsuitable with the
View Mauster circuit.© We suggest this be changed.

TUBE FAULTY ?

Scveral faults have arisen
months ago.

The faults are as follows :

Occasiomal Haring of the C.R.T. in which all picture
detail is Jost. Reduction of the brilliance control increases
the brilliance. The fauit clears if the set is switched oft
for a few minutes. The start of the flaring is abways
accompinied 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 when
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 frans-
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.

Ihese faults have appeared during the last two to three
months, and prior to that timw no trouble other than an
occasional false line Jock was experienced.—R. G. Read
(Enficld).

The trouble may possibly be in the tube itself, the
most likely cause being heater-cathode shorting, or
possibly cathode-grid shorting. However, cheek on the
feed from the video amplifier 1o the tube, and ensure that
the steady D.C. voltages on the grid and cathode of the
tube do not alter when the Fauli appears. If the bright-
ness control makes the tube brighter when it is reduced,
the impression gained is that cither the grid or cathode
has ** floated ” or that an internal short has occurred.
Try running the tube from a sepurate heater supply for
a time. The change in raster size and brightness with
changes in width show poor E.H.T. regulation, and the
fault must be fooked for in the E.H.T. circuit.

in a set hnailt some I8

FAULT IN BUSH TV22 MODEL

After the sct has been switched off, two illuminated
spots appear on the tube and scem to move gradually
towards the centre and linger for about 15 to 20 mirutes.
Would this cause an ion burn in time and lessen the vseful
lite of the tube ? 1t is also accompanied by tHashes 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 unusudJl. but it does not indicate a faulty tube.
You can overcome the trouble by wiring a bleeder of at
least 25 M@ (put 5 of 5 M2 resistances in series)
across the anode-chassis points of the tube.

The spots may, of course. be due 10 local fluorescence
without the presence of a residual charge on the EJN.T.
line, in which case the abeve remedy will have litlle
etfect. The cilect wiil not damage the tube in any case.

SHORT-CIRCUITED ELECTROLYTIC
Can you please advise me? | huilt a *“ View Muaster ™
set a year ago whilst lvine 2t Loughton, Fssex, ard [

#
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received 2 reasonable picture, with an Acrialite aerial, but
1 always had to have the contrast control full on.

I have moved into Poplar, £.14, and cannot align the
set to get a picture without the frame flyback lines heing
visible. T may add that they are very brilliant, being right
across the picture, also I cannot get any more contrast
on the sct.

1 have tested all resistors, also valves, and have done
some voltage tests according to the book, but cannot see
any fault. 1 am puzzied by the fact that [ get a ** short
from can of condenser S1 to chassis, which I have accord-
ing to instructions isolated, but although condensers
53/4/5 arc the same kind { do not get any * short.*’

Do you think that the aerial (a loft type) is suitable ?
Am I getting a good signal ? If you do not think s0, would
vou please advise me as to what aerinl 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 C31 and the chassis.
The negative terminal of' this condenser is joined intern-
ally to the can in many instances, and so the can ruest
be mounted in an insulating clip and »9f bolied 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
foft acrial should be suitable wt Poplar and should
provide sufficient siznul stremsth.

ANTI-GHOST AERIAL

Could vou supply me with dimensioned details for can-
structing a double *“ H ** aati-ghost aerial for Wenvoe

Owing to my peculiar position, surrounded by hills,
like being on one side of a basin, 1 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 ghosis, and
some experimenting will be required to obtain a clear
picture. [f, as sometimes happens, the ghost appears
from the samwe position as the direction of the transmitter,
the problem is very dificult indeed.

Two types ol aerial have been found effective when
ghosts occur, and they are the double " H ” type and
the slotted serial.

The double “H 7 consists of two “H?™ acrials
mounted 3f1. 7in. apart. the spacing between the reflector
and director in cach case being 3ft. 7in. The two aerials
should he joined to the televisor with exacilv equal
lengths of coaxial cable. 1t is very important tha( the
coaxial cable lengths are identical, bul for the purpose of
economy il is posstble to join them at the aeriul 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 must is connected to the
boom. At this point (he two feeders are connected in
parallcl and the cable leading down to the televisor also
connected, i.e.. all inners are connected together and all
the sheaths. Thé joint should be a good one und insulated
from the weather. [t is important that the lengths of the
cables from this joint to cach dipole are of identicul
lengths.

Details of a slot aerial were given in the February.
1952, cdition of Practicar Trievision. The length of
the slot should be 7fi. 24in. and the tength of the reflcctog
Tfi. Sin. It is better for the refecior to be mounted
vertically. Distance hetween reflector and slot should be
3ft. Tin.

[
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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 cither coming from
the vision signal or from the frame timebase. 1 have
increased the values of R33 and C32 with some slight
improvement, but it does not curc 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,
cach of which must be made to peak sharply. Only
i 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 L2114 and L3i5.

Decemper, ﬁSlL

INTERFERENCE

I have built a View Master and have beea using it for
the last 18 months, but I have always had trouhle with
interference over the sound.

1 have tried removing the 10 pF condenser (C20) ‘as
You suggested ‘in one of vour numbers, hut fonnd that
it did not make any difference.

I am using two pre-amps., also a multi-rod aerial,
which is situated about 20yds. from the main rond.
—K. Lockstone (Cheltenham).

We presumce that the interference to which you refer
is ignition interference, and general high background
noise due to the use of two pre-amplitiers since you
are apparently some long way {rom the (transmitter,
mresumably  Sutton  Coldfield.  We  would suggest,
however, that as Wenvoe is now in operation the signal
strength in your area will be appreciably greater, and
vou will probuably be able to dispense with at least one
and possibly both ampliliers, with the result that
interference will be raduced. To change 1o the Wenvoe
frequency it is only necessary (o change coils.

However. to reduce the effect of ignition interference
even further. we sugrest checking R36. C33 and MRI.
and if" these arc considered satisfactory then we suggest
making the following changes :

Delete €25, Reduce the value ol R32 to 47K2.
Reduce (he value of R30 to 47K and use only low
capacity screen sleeving for the volume contro! leads.

Finally. check 1hat there is no instability in the sound
recetver and connect a 47K (2 resistor across L12,

LINE WHISTLE
T have recently built a sct with a Mullard 12in.
C.RT, 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 al a
frequency of around 10 Ke's. 11 the whistle is excessive.,
then the trunsformer can be returned o the manufuc-
turer for replacement, or alternatively it may be mounted
in a melal box lined with sponge rubber so that it is
floating, though care must be take in bringing out the
leads 10 ensure treedom from breakdown.

— —_— e s e e
' QUERIES (COUPPON

l This Coupon is avaifable untii December 2lst, 1952, and

l must accompany all Queries.

| PRACTICAL TELEVISION, Decamber,

1952,
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Lt00K ! R1355, new, 47/6; good: = ¢! VIEWMASTER "’ Valves, exact (g
used, 35/-; chassis only, 15/- (carr. {‘":F;(’;“-m;‘r’;gepﬁ‘;e LLGHRCe l"h“l'e‘ specification, guaranteed mnew and
6/-), RF24, 3 -.valves, '22/6 Ind.lcalors mh:‘imn 2 ines. lox No. 1/ (.M_,_., boxed, compnsmg 5 EF50, 1 GPES.
P & ey sl CRL, e S || RiHERer ORI | 1 B L S foTie o

arr, ’ . s amd ¢ SSE [’y vertiset &

1@ valves, 32/-; CRT, BBPl with base ]'t\‘l“a:nut;::‘l‘.rezwf:‘rnclicul Television,™ tax 1post, and insirance 2/-) .'* Tele-

.and screen, 25/ small chassis, cased. ' Fower [ouse, Southampton =t., King " 16in. Receiver, complete set

with 2/CV18l qsfm type). 1/le911. Strand, London, W.C.2. osr ;’11 vqwffsde\actt to zgeﬁmcfgl%?

O © 25/-; Chassis, new, ‘wit 9/ including tax. -
/ 20, 2 mifd | HANNEY OF BATH offers: Wide | gpi2. z'” DHRTT AT6. 7.6; EB9I.

8kV con(ljls‘r‘,utc’ o v‘,’.’ 0“: {,—02 5/-); ‘ Angle viewmaster Components. | a5, D7, 6/6: 6\/20 574G, "EBC33,

‘b Strobe Unitd, with 8/VRO1, i/EF55, | Allen Components, Frame Trans. | pU14, 1S5, 1R5. 1T4, 3V4, iS4, 8/6;
1/524G. and 2 wealth of components. | FO.305 21/-; Scan Colls DC.300 42/-i | 354 9,_ PZ30, PL38, ‘7 6; 6P25, 13/6;

60/- (carr. 6/-). Valves. 1S4, 1T4, | Width Control GL.18 10/ Lln%nrx;lt]%' EY51,  PL83, CCH35. ECH35, U22

*210VPT, 5Z4M. 1Cs. VRIS0,/30, 6G6G. | Contrel  GLAE 1€/g Line, o Tseft® | 6F15. 609. 12/-; 6K8GT, CL33. PL3,
.15D2,, AL 9/.; VU39, 5U4G, 6SN1, 308 50/-; Focus Coll PC.S02 35/ | 10F5. 10LDI11. 10C1. 10PI3, PLEZ. 11/-;
6F6G, 35L6GT, ECL80, ECH42, 6V6. | Elac Focus Rings, PY80, UCH42, UL4l, UF41, UBCiHl,

‘12AT7, ‘aw 10/-; J6, 6AK5, 0Z4, at 11/6;
_IVR65A. DI, 7193, EB34, VRE6, VR2I,
2/6; 956, 12SK7, VRE5, 9004, 9006,
VRI135, VU1204, VU111, 6HE, CVa4,

©MS870. VS110A,
Pcn KTZ41. at af-; GC4 8J5G. EF39.
“41MHL. 41MPT, 41MTL. 42SPT, Ms/
Pen. T. 4TSP, 4TPB DDL4, 41MP,
4SHA, NT62A. NT?20. NT3’1, P2, HL23,
. 4D1. EF36, 6SH7, 900i. ARPi2,
. 12SH7. 955, 6ACT, 9D2, KTW63,
61. at 5/6; EF50, EF54. EC52,
:CV66, 12SR7. AC6Pen. T17A, 'i21A,
2 6K7G. NGT1. 128J7. 12A6, at 6/-.
Auto-transformers 0-104-230v. 3A. 50c.
18/-. Chokes. 3H, 200ma, 5/-. Mectal
Rectifiers, 270v, 86ma, HW, 5/-. Bar-
gain list 1id, s.ae., and enquiries.
Terms:” C.W.0.: immediate delivery.
W. A, BENSON, 308, Rathbone Rd.,
Liverpool. 13.
WINWOOD for value. Viewmiaster
Cbils, all areas, 17/- set, incl. choke.
Viewmaster Valves, £6/4/6 per set,
post free. Spkrs., 5in., P.M., 12/6.
Condensers, fresh stk. 450vw, 4 mid
116, 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 4/-. The new * Tyana "’
Soldering Iron, 16/9. Valves, EF91,
8/-, EB91, 6/6; 6V6G, 8/3: AZ31, 8/9;
CL33, 9/6, ECH35, 6K8, Rea EF50,
EY51, ECL80, EF80, 11/6 each; 25Z4,
80, 504, 9/-. Semi-midget cntris,
500k, 1/sp., non-sw., 3/-, 4 for 10/-.
Miniature 3-wave Coilpacks, 32/6.
J.F. Trans., 465 kcs, 9/6 pr. WIN-
WOOD, 12, Carnarvon Road, London,
E.10. (Mail enly.)
TELEVISION and Radio Components,
Short-wave Kits, Valves, Viewmaster

: 1 meg. Linear Pots

Envelopes;, new catalogue free. THE
RADIO EQUIPMENT COMPANY
{Dept. P.T.), Castor Rd., Brixham,
Devon.

PT/TV/S'HET, Jlin. canned taned
cored formers, 2/3 ea.; iin. Poly., 1
trade supplied. BEL Maxlborough'

Yard, Archway, London, N.19.
TFAYLOR MODEL 30 scope. as hew,
£18. Test Set 74. £6; good base for
scope. WALKFR, 20, william St
Staincliffe, De_wshury_

BY RETURN OF POST: 12in. Cream
Masks, 21/6; Line Outiput Trans,
WB/107/Allen Plessey, 32/6; Scan-
ning Colls by Scanco, Hi Imp. frame,

4/6; Mains Trans. wB103, 42/-,
36 eht100. 28/-; P.M. Focus Magnets,
R/17, 22/6; 8in. M.E. Spkrs. with
Trans, 28/6; 6iin. 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, 1/-.
Orders under £2 add 1/6 p.p. Terms
C.w.0. TH TELETRON CO., 266,
nghtmgale Rd London, N.9.
(How. 25217.)

SALE, EMI Vision Receiver. compit.,
8 valves; 25kV Projection Unit and
RT,; Garrard RC70B, Collaro
3RC511, 2 heads, Decca Heads,
Valves, Caihode Ray All
new, unused gtd. _S.

140.  c/0 PRACTICAL TELEVISION.

VCRO7 T.V., 21 valve, offers, N.
London Box No. 137, ¢/0 PRACTICAL
TELEVISION.

PREMIER RADIO Williamson Ampli-
fier, newly built. Offers. Box No.
138, c/0 PracricaL TELEVISION.

English Electric and GEC Tubes 52/6:
W25/MK1] for Brimar C14BM and
C17BM Tubes, 57/6. Condensers
T.C. 602 CP3¢S 1/9: .01 CP33S
1/10; 25 CP48N 2/8; 1 mid. type 345
3/6; .015 CP33IN 1/9; 250 mid.
CE10DA 10/-; 47 pfd 8CT! 1/9; .005
CP32sS 1/10; .5 CP37S 2/1; .003 M3N
2/3; .001 ?PSSWO 12/6; 102 CP34S
1/10; 32 mfd. type CEISLE 6/-
Resistors and
Morganite type T 6d.;
100K Linear Pots 5/

Type R
.25 meg. and
»3, Colvern type
and 25K Pots. 33

CLR 901 10K

{

| extra.

Potentiometers, |
8d.; |

each; Colvern 500 ohm ¢ watt 6/9./

Mazda 6P25 18/8
6K25 15/1; Brimar 6CD6G 31/6;
6UIGT 21/6; Rlie 28/8. Rectifiers,
Westinghouse 36EHT100 29/5; S.T,
and C. K3-100 (8 kV). 14/8. All
Standard Viewmaster Components
are avallable ex-stock as previously
advertised. Send 6d. stanip now for
our complete lists which contain
details on Viewmnster, Teleking,
W.W. TV S'Het. P.W.,

gram, P.W. TJpe—recorder, k
Electronic Organ, P.W. Modern One-
Valver, etc., etc. Details of the
Soundmasier Tape Recorder avail-
able shortly. Please add 9d. postage
on all orders under £2 value.
this amount post free.
HANNEY. 77. Lower Bristol
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-
' 6d., post extra. E
6 (:range Rd.,
Heath, Surrey

SIGNAL GENERATOR, 100kc-70m/c,
crvstal check mcorpomted bargain
Box 141. ¢/0 PRACTICAL TELEVISION.
SCANCO and all Components.
back Line Trans. S.T.114 7-10 K.V
Width and Linearity Controls, Circuit
available. Line  Output  Trans.
BUT. 1. Focus Coils S.T.8, S.T.28,
8.T.18. Deflector Assembly STQR.
S,T.19, S.T.20. S.A.E. for lists.
A& & B., 32, Cedars Rd., Bedding-
ton, Croydon. Surrey.

NEW BONED VALVES AND GUAR.

Valves, inc. tax,

L. P
Road,

IRS 9/-1384 96/5V4 96 12K7 10/6
ITs 9-16Us 8- 6517 o | ERL106
185 9k 8- | 3574 10/6 EY>51 128
1S4 . 9~ sP 8/6 | VR92 ™ 2- | EB91 £/8
EF5) 7'6, ex. new equip., 5/G. Lists 3d.
1R3! 1T4, 185, 2 Specla!

254. y .3216 |
Ten EF91 for Pract. T/V Set...85 - Per Set,
ONAX CABLE.—Standard %in. diam., 80

-Speed Auto- |
W,

25Z6GT. CY31 UY4l.
U281. U404, AZ31, ECH42. DL35, 10/-;
ECL80, EF80. KT61. 6SNIGT, '6QIG,
12K8GT, 9/6; U50, 5Y3G. 80, 35LGGT
50L6GT, 35Z4GT, 6V6GT, 9 -; E

EF8. EF.‘)O 7Y4, 7C5, 'ICb 1B7, 7H’l
7817, 7'6; HVR2A, 6KTG, 6/3; all new
and boxrd. Postage 4d. per valve
READERS RADIO. 24, Celberg
Place. Stamiord Hill. London, N.16.

PREMIER RADIO T/V, London.
New and complete exceg;t for
C.R.T.97T and speaker. eparate
E.H.T. Vision, sound and time bases
already built. Offers. Box No. 13
¢/o PracTicaL TELEVISION.,
TOMPLETE KIT, PracTicaL Tus-
visioN, including Tube; perfect, as
specified, £30; bargain. 6, Grasmere
Rd.. Ulverston.

50 SECONDHAND Televisions always

X78. NT8, 10/6:

for sale; famous makes. TOMLINS,
127. Brockley Rise, Forest Hill, S.E.23.
tFor. 5497.) et

IF YOU REPAIR T/V SETS. send 4d.
| stamps for our Spares Aanual.
DIRECT T/V REPLACEMENTS,
Dept. P.W., 134-136, Lewisham Way,

_Apoye |

Thornton |

Fly- |

New Cross. S.E.14. (TIDeway 3696.)

““ VIEWMASTER * Valves, complete
set of 12 as listed. £6/2/6; EF9l. 8/-;
EB91, 6/6; K. T.61. 9/6; 6K8. ECH35,
12/6; 6V6, 5Z4. U50. 8/9; 6KT7, 6J17,
6K6. 6X5. EL32. EF50, 6C5, 6/9 each.
13,000 other Valves in stock at
equally attractive prices. Stnd. 465
kes I.F. Trans., 10/6 pr. Viewmaster
Coils as spec., Lndn. 15/6, all other
areas 18/6, 8in. non-mag. Speakers,
V/entris..  all  values, 3/-
4/3. Amplion semi-midget.
all values. 4/-, SP 5/9, DP 6/6. FIl
. 6.3v, 1.5A, 6/9. Co-ax. Cable,
70/80 ohms. 10d. yd.. 9/- doz.
Stamp lists. RADIO UNLIMITED,
Elm Road. London, E.17. (Phone:
KEY. 4813.)

EDUCATIONAL

FREE ! Brochure giving_details of
Home Study Training in Radio, Tele-
vision, and all branches of Elee-
tronies. Courses for the hobby en-
thusiast or for those aiming ai the

AM.PBritI.R.E, City and Guilds
{ Telecommunications, R.T.E.B.,, and
other Professional examinations.

| Train with the College operated by

Polythene Ins. Not Ex-Govt., 10d. vd. |

ohm,
VOL, CONTROFS.—Mjdget Ediswan type.

All Value Long pmdle. Guar, 1 yr. Less
D P. Sw., 4/9.
bes ‘makes.
8/-150 v., B.E. C 4i-
B.E.C.5-
. B.E. b 19
250mid. 350v. B.E.C.8/8
§ W, 6(].. 1w., 8d.,
5 W., 2/9
ohms
25,000 chms, §/ LR, 60/40,4d. per 3d
G R S 71, \u-;\ DVALE ROAD,
9 L
Cr lers.: 307 ¥ J
CROYDON. P. &P Sd Over £1 free. THOIGGS

[ 1.P.R.E. Data

Britain’s largest Electronic organi-
sation. Moderate fees. Write to
E.M.I. INSTITUTES, Postal Division,
Dept PT28, 43, Grove Park R4,
London, W.4 (Associated
H.M.V.)

MERCHANT NAVY and Air Radio.
Day, Evening and * Radiocerts”
Postal Instruction Awsply THE
RADIO OFFICER. The Wireless
School, 21, Manor Gardens, Holloway,
N.T {ARC 3694.)

for constructing TV
Aerial-strength  Meter, "7/6; 5,500
Ahgnment Peaks for superhets. 5/9;
sample copy * Practical Radio Engi-
neer.” 2/-.  Membership-examination
particulars, - 1/-. Syllabus of seven
postal courses free and post free.
SECRETARY. LP.R.E, 20, Fairfleld
Rd., London, N8.

with

SN
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G.E.C. & B.T.H.
‘ GERMANIUM
'CRYSTAL DIODES

G.E.C. GLASS TYPE 5/j4in. x = 1gin. 1] |
B.TH. LATEST TYPE MOULDED IN
THERMO-SETTING PLASTIC 1
Both Wire Ends for Easy Fixing. }
4/8 cach, postage 214, |
SILICON CRYSTAL VALVE
3/6 each, postoge 21d.

_oppomuumss INTﬁoRb_dANmH. FIELD

68 HURST STREET,

BIRMINGHAM §
Mail Order Dept.
64-65 Church Lane, Wolverhampton

‘ PRE-AMPS.  Ultra S.W. uses EFH
with Coax. input and output sockets,
socket for power supply. Broad Band,

144 pages

Free!

5'-. Slug tuned for use on T.V. fre-
ouencles or 10 metres. Valves to suit
available,

Fixing Brackets 3d. Extra.

B.A. SCREWS, NUTS, WASHERS |
soldering cags, 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, 15/-, post I/-
A REAL CRYSTAL SET, NOT A TOY

POST RADIO SUPPLIES
33 Bourne Gardens, London, E.4 |

without obligation.

2317, Stratford House,
17-19, Stratford Place,
London, W.1.

Diploma Courses,
are given in our I44-page
Huandbook * ENGINEER-

We Guarantee
“NO PASS—NO FEE"
If you are earning less than
£15 a week you must read
this enlightening book.

Send for your copy NOW—FREE and

WRITE TODAY !

British Institute of Engineering Technology

Wiring instructions for a cheap, simple | Television offers unlimited CRYSTAL MONITORS. TYPE 2. 7/8.

but high quality Crystal Set included scope o the rechnically For frequency checking of Trausiormers

with each Diode and Crystal Valve qualified. ¢ Details of the §|and Recelvers. Provision for phones.

4 . easiest way to study for BatLery) opelmteg‘.wg‘.&;llly adshnbeddrgm

I mAains h¥ usin 5 valves, [ouse n

COPPER INSTRUMENT WIRE | AMBritl RE, RTEB. || X000 tabiSec with red panel jiioator

ENAMELLED, TINNED, LITZ. | ert., City and Guilds, || light. Size Tiin. x 5'in. x'5in. Circult for
COTTON AND SILK COVERED. ';:eles.'lgmn, S chllev;:s_llon conversion to mains, 6il.

Most es available, crvicing, Soun ilm | BATTERY AMPLIFIERS. A1368. Com-

N Projcction, Radio | plete with VR and VR2L valves. 15/

For use as intercom or with slight altera-
tion as Gram. A}gnpllﬂer. In metal case
3 in.

iin. x With carrying cese

etc.,

3 16 Full conversion details. 6d.
IXYIQIOP }’ ORTUIN.‘T‘ES' METERS. Ammeter. HF. 01 amp.
benefits of cxplains the | Thermo-coupled. Plug-in type Complete
eneu;) ot our Appoint- || with panel mounting socket, 5/-.
ments Dept. METERS. Marked Air/Qil. Moving Coil.

Bagic 200 micro-amps. 7/8. Very Sensitive.
2in. square.

HAND MIKES. Tannoy Power. Carbon
Type. With press to talk button. 3/6.
4-Pin Black Bakelite Moulded Plug aand
Socket. Panel mouating. Pair,
LOOP ALRIAL. 1155 D.F., 8/8

%me. Condensers. 500 v. Screw-hole
1Xing. b
CTHRREE  IN ONE  TRANSFOR MERS.

6/- each, plus postaze 1/6. 230 v. 50 cycler,
Input 150-0-150 at 100 m'a. output. Uscful
for H.T. Eliminators and Low Voltage
Power supply. Can also be used 300 v.
halt wave at lower current. .
Send Stamp for our Cheaper Valve List.
Please add something for Postage. Moncy
Back Guarantea.

BIET

For all your tecknical books and periodicals
you neced go no further than the nearcst shop or
bookstall of W.H.S. Whilst it is not practicable to
maintain a big stock of such books at ¢very branch—ihe
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.

Y 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

[ —

QUALITY TELEVISION COMPONENTS
SCANNING COILS
6/10 kV. R.F., E.H.T. UNITS
E.H.T. and OUTPUT TRANSFORMERS
LINE FLY-BACK E.H.T. UNITS

*“ TELEVISION CIRCUITS "
Fourth Edition, 96 pages. 3/6

HAYNES RADIO Lid.,

Details of this
UNIT TELEVISION
are worth sending for!

Four completely wired, tested and roliable units
give =—(1) Vision and sound, (2) Line time base, (3)
Frame time base, (4) 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
efectronics company.)

Queensway, Enfield,
Middlesex.

Write now for further information.

UNITEL ELEcTRIc 18, Avenue Road, Belmont, Surrey.
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‘ News from

The ¢ Scalamp > Electrostatic Voltmeter

THE ** Scalamp ” electrostatic volltmeter was developed
- by Pye research engineers primarily for use in

testing ‘E.H.T. for picture tubes used in television

receivers and cameras. Jts compactness, portability,

casc of operation and accuracy make it suitablc for a

very wide range of applications.

A specially designed vanc is held in the proximity of
a well-insulated electrode by a taut-suspension of: the
galvanameter type. The movement is critically damped
under 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 casily and quickly without disturbing any other
components of the instrument ;  morcover, when the
bulb is changed the = Scalamp * interior remains sealed
off from the outside by the famphousc.

“The standard * Scalamp ” clectrostatic voltmeter is
fitted with a transformer for use on A.C. mains, 200-250
Volts. Connection is made via a 2-pin safety plug recessed
into the front panel. For portahle use or where no mains
supply is available, removal of a shorting bar allows the
instrument to be operated from a 4-voit battery. A switch,
whigh is-operative on both the mains and battery connec-
tion, allows the kimp to be 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 Zcro” knob protrudes is
protected by a thick sorbo rubber ring. The scale is
placed at a convenient reading angle.

Range of three ** Scalump ™ 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.

335

TELEVISION el !
Accuracy 1 per cent. on all ranges D.C. and A.C.
(up to 12 kV R.M.S)) up to 100 Mg/s. Period, 3 secands.

W. G. Pyc and Co., Ltd., ** Granta’ Waorks,
Camhridge.

A New Miniuture R.F. Pentode

NEW R.F. pentode, the EF93, recently made com-

mercially available by the Communications and
Industrial Valve Depart-
ment, Mullard, L.td., will
help designers of com-
munications equipment
to improve substantially
the signal-to-noise ratio
of receivers—cven those
operating at Irequencies
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 6AKS, goes a
long way in mecting
these  requirements by
providing the best pos-
sible  performance  so
fur obtainable from a
conventional  all - ylass
pentode.

Particularly interesting
features of this valve
are its  extremely  low
input and anode to grid
capacitances. These
features together with a
slope of 5.1 mA/V, give
a very useful slope to
canacitance ratio. An-
other advantage of the
EF95 is that its optimum
performance is obtained at the \'fy low H.T. of 180 volts.
Good resulls can even be obtained with H.T.s down to
120 volts and below.

In 2 number of modern bighly complex circuits it is
necessary to use several R.F. and 1.F. pentodes.  In such
cases advantages can be gained by using EF95 valves
throughout, not only will congentration on one-valve type
facilitate maintenance of the equipment. but will also
result in an appreciable saving 1n current consumption.

The principal characteristics of the EF95 are as
follows :

The new Muilard R.F. pentode.

Heater voltage ... 6.3 volts.

Heater current .., 0.175 amps.

Anode voltage ... 180 volts. 120 volis.
Mutual conductance % 5.1 mA/V 5.0 mA/V.
Equivalent resistance o 2 Ka.

Input damping (at 50 Mc/s) 25 K.

Optimum noise factor (at 100 Mc/s) 3.5.
Full technica! details are available on reauest from the:
Commumications and Indnstrial 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. SPEAL
GORDON & GOTCH (A/sia). LTD. South Alrica
one -yaar -

GHT & SONS. LTD.. Exmoor Street. London, W.10.
£ CENTRAL NEWS AGENCY,
Injand and Abroad 13s. 6d. (Canada 13s.). Remistered at the General Post Otfice for

Sole Agents for Australia and New Zealand :
L'TD. Subscription' rate including postage, for
the Canadian Magazine Post.
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FIRST-CLASS
TELEVISION and
RADIO COURSES . .

WENVOE
CONVERSION

Type ACI4 Convertor unit tor use
with Sutton Coldfield receivers, GET A CERTIFICATE !
Optimum picture detail and Sound )
reception without retuning or After brief. intensely interesting study
alterations.  Incorporates power —undertaken at home in your spare
supply unit, R.F. stage"and highly ’ Fe”sr;iec;avl?utjliﬁ:::ior:eo:::sarry\osu;rvig{:g-
successful double mixer stage en- The * Fluxite Quins " at Work
suring freedom™ from noise and “ There'll be the dick and Thf"")’- Let us show you how !
correct reception of the new single fihere e 1 p""l' jemm e FREE GUIDE ~===s4
side-band transmitters. Also avail- Nice tim= to sweep chimneys, I'll say. L ; . .
able for Holme Moss on London We're in a fine plight, : The chw free Qu:de(cc;\ntalns 132 :
e fecemors. Tk, compite fnd ' ut o FLUAITE H s i e ey ok
with 5 valves, etc., 15 gns. C.0.D. Undoubtedily our blackest day." 8 SR e B G Rof oe o
if desired, or by arrangement with ] . + A.M.Brit.l.R.E., City and Guiids °
your own Dealer. See that FLUXITE is always by yon * Final Radio, P.M.G. Radio .
The ACI3 neutralized triode PRE- in the honse—garagye— warkstio; « Amateurs’ Exams., Gen. Cert., *
AMPLIFIER. A well designed and wherever speedy soldering ix noeded. + of Educ., London B.Sc. (Eng.), o
proved unit giving the best possible ,Used for over 40 years in tiovern- {A.M.I.P.E., AM.I.Mech.E., .
results for ‘Fringe® and long ment works and by leading engineers « Draughtsmanship (alibranches), »
distance viewers. Our confidence and manufucturers. OF all ironmongers : etc., together with particulars of §
in the unit is revealed by:our 7 days’ o _L"_‘f;j_’x?"‘ 1/- npwards. 2 our remarkable Guarantee of »
approval offer.  Price’ complete, — ' SUCCESS OR NO FEE :
10 gns. C.O.D. if desired, or by [ | i
arrangement through your Dealer. s Write now fo{ your copy of this e
Itlustrated leaflets and derails, etc., s invaluable publication. It may well o
avaifable on request. 4 t prove to be xhe:;L;;r;Lng point in your :
' 0 .
SIMPLIFIES AZL SOLDERING :  FOUNDED I885—OVER
.
’

SPENCER WESI = - e < w==150,000 SUCCESSES. ... .*
Sofadvilg ‘G p ehart s SOT NATIONAL INSTITUTE OF

'ASE-
HARDENING STEEL- and TbMPfc,“Rﬁ\'G ENGINEERING

Quay Works, Gt. Yarmouth TOOLS with FLUXVTE. Phice 11d. each. (Dept. 462), 148, HOLBORN,
Telebhone : Gt. Yarmouth 3009. FLUNITE Tad., LONDON, E.C1.

Bermondse¢y Street, London, S

RADIO G200 ANNOUNCES
ALUMINIUM, LIGHT ALLOYS, || vaiLves_a. 19 RKkagacss.  Ac TELEVISION
oRASS, COPPER, oRONZE, | 37,50 0 s, YLK 2 | (EERETISEO N ¢

At 5/6 : 125H7, 4DI1, 6AC7, 6}7g, 6K7g,

'\::,"{{EOD' BA& SHE(E:L'ALU::L B2 6557, 65G7. Ac 6/9: 6K7gr, 6SK7gr. FOR THE
. ANGLE, - TEE 11 125C7, 6Usg. ECS2. 125K7, U78, 125L7 Practical Television
| At 7/9 : 7B7, 7CS, 7C5, 7C7,}TH7, 7R7, Receiver
3000 STANDARD STOCK SIZES | 757, 7w7, 774, At 8/6 : 154, I T4, 3A4.
6X5gt, 25L6gt, 35L6gt, SDLégt, W77. Ac THE VIEWMASTER
9/6 : IRS. IS5, 354, 3Q4/NIB, 3v4, 1DS, . E. SORS
H. ROLLET & €O., LTD. } 2% 85 iss 354 5 Droaicy sche || AND E. E. TELEVISOR
6, CHESHAM PLACE, LANDOM,S.W.1. { | 6BG6, 25Z4gt. D77, DHT7, X78, 3574gr. IN STOCK
SLOane 3463 6N7gt, 12AT7, 12AU7, 12AX7, KT8I w8 ——
ATIE 65A7, 2A3, 634z. Ac 10/6:  I12KBgc. Price lists available on requ.est
Works : 12K8g, 6K8ge, X6, X76, 6U4g, 6CDé6g. Prompt Postal Service
36, ROSEBERY AVE., LONDON, E.C.1. {| SU4G, CV2. At 12/6: 884, (273, i—
3 g , |
Branches at Livarpool, Manchestar, 45Z5gt, SR4gy. lo To FlLMER
Birmingham. . ARTHUR HOILE MAYPOLE ESTATE, BEXLEY, KENT
" No Quantity too Small | 55, UNION STREET, MAIDSTONE, TEL. Bexleyheath 7267
| KENT. *Phone : 2812
ALL MODELS ALL AREAS

PRICES. We can save you up to £7 on your View Master.

Our very detailed list gives full particulars. Send for your

|
|
|
|
FOR ALL HOME BUILT RECEIVERS. ANY l copy now.

SIZE SCREEN UP TO 17”. FITTED WITH SPE'(EALIOFFEdRS. ?e_sistoir Kit. EP\{ery resistor [abelled
FULL LENGTH DOORS AND BEAUTIFULLY E'ni,:;ZSg:{/o?"m;"5312;3?2cyl;de’?i' remtrad SlENGue s
ondon, - idland, 24/9.
DESIGNED. ALSO RADIOGRAM & LS. PAYMENT. Cash or C.O.D. H.P. Terms now available.
CABINETS. DELIVERY. All orders are despatched on day of receipt.
WR'TE OR PHONE FOR LEAFLET INSTRUCTION BOOKS. Any model 7/6 post frea.
H. ASHDOWN, 88, Hertford Rd., Edmonton,N.9. | WATTS RADIO (Weybridge) LTD.

Tel: TOT 2621 8 BAKER STREET, WEYBRIDGE, SURREY
Telephone : Weybridge 2542.
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VALVES

All Guaranteed. 24 hours' Service.

:
oaame ... B/~ MSPEN(7-pin) 4/8
T MESP N ... 4/~ VIS o .~ 18
{ DDL4 .. .. 4:6 SP4l 2/6
% MH4e 5 4/ 2X2 : .. 46
MH4 (Metal) 6/i- EFS50 (VRS .. B&-
9SPT ... 4/¢ EF50 (RED SYI) V6
VR53 (EF39) 716 6Q7 10-
Cv9 4'6 6K7 . 68
8D2 4/8 6V6 3 .. 896
9D2 4'6 6SU7 .. o [0
1502 5/- APV1 (4v.-Rec) 10/~
... 3/8 574 .. 98
K144 . .46 vUuIin 48
KT741 (VP4B)... 46 115 96
ARB (2v.-Triode) 4/9 FW4/500 9'6
KT24 (2v.-Pen) 4/9  FAH0 2/8
EFs0 ... ... 11- 954 2/6
EF1 L1048 385 9/~
207 . . 9 17T . 8-
6J7 (7.62) . 48 ECIS86 10/s
6J3 . 56 616 4-
68N7T 2 108 5U4G L 19k
TELEVISION.—Mark 17 Set. 2-valve
Battery ‘Transmitter and Receiver. Will
receive TV. sound without modification.
Instruction Boek and Circuit—Free. 29'6.

TELEVISION TUBEF.—ACR2X (Mu Metal
Screen). 4-v. hcater. Max. 1.T. 4.000 kV.
Work on 25. 286.

COLVERN W.W. POTS.—Doxed 1 k £
2k 2. 29

PPANELS. Complete with 18 Cond., 22
i-watt Resisiors. 3 Westectors. 3/8.
DBOURLE FUSE HOLDERS.—273,

|

|

CAPER BLOCK CONDND.—8 mid.. 500 v.w. |

N RED LAMPI ITOLDERS, 23.
COILS, A and HF Transtormers,
PRY CELL -&I. JONU
PLUG.—1/« ADHNESIVE TAPY
50 vdgr JFGE

Mail Order Only. Postaze Over £2 FREE.

REX RADIO

37, LOUiS ST., CHAPELTOWN RD.,
LEEDS, 7

R.F. E.H.T. GENERATORS
FOR ALL SIZES OF C.R.T.

TYPE BG 6900
Output 6-9 Kv. Input 250/35Qv.
20/30mA. Regulation as good as
3 per cent. Size 4}in. x 3}in. x
Slin. high.

£6.6.0

TYPE B i50
Output 10-13 Kv. or 13-16 Kv.
Input 300 350v. 30/40mA. Regu-
lation as good as 5 per cent.
Size 41in. x 5!in. x 81in. 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.

BRANDENBERC DESIGNS
LIMITED

196, DAWES ROAD, FULHAM, S.W.6
Tel. : FULham 1534

1
‘

aemm=a CITY & RURA Lmerscw;

Immediate delivery
from . stock.

“VIEWWASTER”

SPECIFIERLOMPONENTS
SEND FOR STAGE | NOW—
price £3.2.3 post free.

Complete Kits, Stage-by-Stace

and Single Components Supplied
A R SR PPNV EL R

BS, 76

Talevision Erplained. by W. B. Miller, b/-.
6in. CRT Magnifier Lens, 226.
Belling 72-ohm Twin Feeder, 7:d. vard.

Electrolyties, Tubutar, 8 mfd. 450
2/3 : 32-32 mfd. 275v., 3/6.
Mulii-Retio O 1 Transformers, 5/11.

Speakers P.M.. 3in., 13/6: 5in. 1446
6in., 16/6: 8in.. 196,

6V6GT, 10/6. VRO, 86, 524G, 10/6.

Heater Transformers. 6.3v. 1.5A.. 7/€.

2.5 Kv. Transformer, 45/-.

Smoothing Chokes, 10H 100 mA., 8:3:
15H €0 mA., 511

Ixtensive Stocks New & Surplus

Componenty & Vialve

For Atlgntion— ddvice—Service' write

CITY & RURAL RADIO

101, HIGH STREET,
SWANSEA, GLAM.

Telephone & Swansex 4G77

—THE MODERN BOOK C0.—

Mandl's Television Servicing.

42s, 0d.. postage 9d.
Fime Bases, by 0. 8. Packle. 323, 0d.,
postage Od.

TV Fault Finding. compiled by ** Radio
Comstructor. . 0d., postage 3d.
Televisian Receiving Bguipment, by
W. T. Cocking. 18s. Od.. postage 9.
Felevision Faults, by N. Stevens.

5¢. Q.. postage 3d.
Television Byplained, by W. E. Miller.
5. (d., postage 6d.
Thermionie  Valve Civewits, by .
Williams. 21s. Oil., postege 9d.
Amplitiers, by G. Briggs and H.
Garner. 5= 8., postage 6d.
Practical \Wireless Serviee Manual,
by ¥. J. Camm. §=. €., postage 6.
The Radio Amatenr’s Handbook, hw
A. R. . 1., 30=. 0d.. postage 1s. Od.
Sound Recording and Reproduction,
ry .J. W. Godfrev and 5. W. Amos.
204. 0., postase Od.

Masnpeti tecorging, by M. T
Cuartermaine. 4<. 8d., portage 3d.
Fhie Felevision  WRe-
ception, by 30=. Cd.,

yostare Hd.

Fhe Willizmson Amplitier.
postage 3d

Radio  Valve Data.
- Wireless World.

=)

Principles of
A. W. Keen.

3». 64,

compiled tv
3s. Gd.. postage

We have the finest selection ol Dritish
and American publications in  the
Country. Complete list on application.

19-23, PRAED STREET
(Dept. P.I17) LONDON, W.2
Tel. : PADdirgton 4185,

NUTS, BOLTS, SCREWS

AND WASHERS

ALL CANMIUM PLATLD
SET 805 (Size 2BA). Assorted serews and bolts from
5/ 16in. <o | in long. with plain hex. nuta. Pianacle
nuts, dsuble anchor nuts, lock wishers and plain
washera.

Al rist proof.
8. plus vd. post.

fin. W
nats, and pliin washers
Contents, 809 Pieces, 7/6, blus tul. post.

SET 307(Size 6BA>. \-sorted screws trom oim. tol
long, with ylin hes. nite, Simmonds puts, shake

Al rast proot.

proct washies amd phiin washers. A

Ascorted screws and hoits from
with plain hex. nnts, Kimmquids |
Average

in.

|
l
\

Averaze Contens, 450

TSt proot.
Averaze Contents, 750 Pieces, 7/8, plus fil. Lot

By post oir-freivht or ship. anywheie in ke world:

rers, post rtalra
47t sere rwell puched in ramparinented hores.

BERNARD F. WADE LTD.

ILKLEY, YORKS, ENGLAND
Tel : Ilkley 1787

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, 78
*Phone : Springfield 2369. Estb. 25 ycars

e —

S.E. LONDOMN CONSTRUCTORS

We hold good stocks of new and
guaranteed
COMPONENTS AND VALVES
Rewinds, loudspeaker repairs, com-
munication and TV. receiver align-
ment, etc.
GLYNDCN RADIO SERVICE,
68, Woellingtoen St Woolwich.
WOO 2749.

COMPACT T.V.

The now {amous ‘* New 1355 Conver-
<jon *’ enables vou lo €fopstruch a
remarkably compact. =elf-contained
telovisor : Sound, Vision, Time bases.
Speaker and power pack on one 1355
chassis—without the use ol any ex-
pensive RF units.

Data, for all five channels, 3™

We can supply 1355 1ereivers. in ariginat
makers’ cases, complete with 11 valves,
45 -

INDICATOR UNIT 182\ containing
VCRSIT (hin. C.R.T.). 4SP6l's. 3 EF50's,
5U4CG. dozens of resistors, condensers,
ete.. & WW pots, these contain many
of the adihtional components requived
for our conversion, or [or 'Scope con
struction, %9 6 in original cases. We
can supply « few less FF5C's and 5U4
—otherwise pertect, 50/-.

RADIO EXCHANGE CB.

¢ CAULDWELL STREET,
BEDFGRD
(Phonz: 5568)
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The wide 5

viewing angle

is one of many reasons why

‘Encuish Etecrric’ metal C.R. tubes
are chosen for the ‘View-Master’
home constructor circuit

teday &

The ¢ View-Master® (subject of an article in the October dssue of this magazine), the
‘Tele-king’, * Magnaview ™ and other circuits for honle construction have ull been
designed to tuke advamiage of the ~English Electric’ T901 Metal C.R.T.—the tube

to fit iff vou want *“professional’” results.

K Magnctic focis and deflection (70° angle) Y Eitted witl loq trap.
Y Almost flar face plaie. ] & Robust yet lightweizht canstractioy
Y Wide viewiag angle and picture-focussing sk Overall lengthh 173",

over the wiole screen area.

For full information on the T9OL including scanning, write to
The ENcrisH ELectiic Co. Ltd,, Television Department Queens House, Kingsway, Londog, W.C.2

- ENGLISH ELECTRIC"

Metal C.R. Tube

s




