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Important trends in

The main application of the EF80
is as R.F. or LF. amplifier in tele-
vision receivers. It is, however,
suitable for use also as a video out-
put valve, as a synchronising pulse
and frequency

In order to meet the

separator
changer.
requirements of the latest trends in

as a

receiver practice, and particularly
the trend to use the transformerless
technique for D.C./A.C. operation,
the valve has been designed to give
adequate performance when opera-
ted from a 170 V high tension line.
The EF80 is a miniature R.F.
pentode of all-glass construction.
The adoption of the Noval (B9A)
base with its extra pin connection
permits the use of two cathode
leads, as a result of which the input
conductance is greatly reduced—a
point of considerable importance
at the higher television frequencies.
In the radio frequency stages of
receivers for use in the 41.5-65 Mc/s
band, and also in the L.F. amplify-
ing stages of superhet receivers
operating on the higher television
frequencies where intermediate fre-
quencies of the order of 45 Mc/s, are
commonly employed, the damping
due to the input conductance of the
valve is a limiting factor in perform-
ance. The low value of input
conductance of the EF80(330 pmhos

VALVE DESIGN

at100Mc/s)rendersthevalvesuperior
to previous types in this respect.
The following table gives the gains
obtainable in a 4-valve amplifier for
the following conditions:—
(a) Bandwidth 6 Mc/s centred on
45 Mc/s.
() Bandwidth 3.5 Mc/s centred
on 65 Mc/s.
These conditions correspond to
Channels 1 and 5 in the British
television frequency band, and alse
represent the most severe condi-
tions under which the valve is likely
to be used, either as R.F. amplifier
in T.R.F. receivers for the 41.5 to
68 Mc/s band, or as an I.F. amplifier
in superhet receivers for higher

. f 1 'y

Ampli- Ampli-
fier (a) fier (b)
Staggered tuned
circuits 100 84

Transformer
coupled circuits 114 135

For direct-view receivers a gain of 90
db from the aerial terminal to the
detector is necessary. It is there-
fore seen that the EF80 gives
ample gain in a 4-valve amplifier at
45 Mc/s using either staggered-
tuned single circuits or transformer

coupling. At 65 Mc/s, however,
transformer coupling must be
employed.

MULLARD TELEVISION H.F. PENTODE TYPE EF80

RATINGS AND CHARACTERISTICS

HEATER
Vi ., 63V
I, = 03 A
CAPACITANCES
c;h e 1.5 wpF
Cout . 3.3 uweF
Cagl <0.007 ppF
Cyk <0.01 puF
Cglh <0.15 puF
CHARACTERISTICS
Va 170 V
ng 170 V
Vel .. oV
iy 10 mA
Igg 2.5 mA
Vgl 20V
Zm 74 mA|V
. 0.5 Ma
Hgl-g2 el
Req 1,000 @
Input damping (at
50 Mc/s) 12,000 o

(A
Mullard]
g,

Reprints of this article together with additional
data may be obrained free of charge from the
address below.

MULLARD ELECTRONIC PRODUCTS LTD,,
TECHNICAL PUBLICATIONS DEPARTMENT,

CENTURY HSE, SHAFTESBURY AVE., W.C.2
MVM 139
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EMBER 19

National Radio Exhibition

CONOMISTS and sociologists tell us that
over-centralization is one of the major
defects in the organization of our national

economy. Wireless World is hardly qualified to
comment on that matter, but, if it be true, radio
must indeed be in a bad way. With remarkably
tew cxceptions, all purely radio manufacture and
most industrial development work has long been
concentrated in London or at least in a small part
of the arca known to weather forecasters as ““S.E.
England.” True, as a result of post-war planning
of industry a few radio factories have been set up
in the North and West, but, rightly or wrongly,
they are generally regarded as mere production
units working under the direction of a central
organization in London,
* Now, for the first time, the annual National
Radio Exhibition is to be held outside London.
This departure from precedent will, we expect,
have a salutary effect in showing that apprecia-
tion of the finer points of radio design is not
confined to the Metropolis. The site of the show
at Castle Bromwich is by no means ideal, but at
least one of its defects has been overcome by
making special arrangements for the transport of
visitors from the centre of Birmingham. Conse-
quently a good attendance can be expected.
Although the show is distinctly smaller than last
year’s Radiolympia—qo exhibitors compared with
172, occupying about two-thirds of the floor
space—it is fair enough to call it representative.
This is especially true in the field of domestic
broadcast and television reception, in which the
exhibits will typify fully present-day tendencies
and practice. Though television will naturally
predominate, few aspects of radio will be entirely
unrepresented, except the “‘heavy engineering ™’
side. In several branches of the art visitors will
be able to examine new apparatus and techniques
which have not hitherto appeared before the
public.

WIRELESS WORLD, SEPTEMBER 1950

-

In this issue of Wireless World we are publish-
ing a guide to the Exhibition in the form that, we
hope, will be found most convenient both to
visitors and to others who wish to keep in touch
with the present activities of the British radio
industry.

Worth=While Tests

OVER two ycars ago Wireless World urged

that the B.B.C. should not allow itself to
be stampeded into initiating an e.h.f. broad-
casting service until all the relevant factors
had been investigated by means of a large-scale
experiment. Naturally enough, we were highly
gratified when the B.B.C. decided that both
amplitude and frequency modulation should be
tested simultaneously from the same site on high
power. These tests have now started.

Although comparative f.m./a.m. tests are not
new, we believe that they have not hitherto been
conducted with such high power, or on such a
favourable basis for comparison.

So far, little information is available as to the
precise nature of the tests to be made, and the
transmissions are not to a rigidly fixed schedule.
No doubt, however, one of the first things to be
determined will be the coverage obtainable from
a high-power e.h.f. station of modern design. and
secondly, to what extent, if any, coverage is
dependent on the type of modulation.

Apart from matters mainly connected with trans-
mission, there are many problems which concern
the designers of receivers. For example, it has
not yet been finally decided if a domestic f.m. set
at a strictly economic price can be expected to
maintain its alignment sufficiently well for the
advantages of f.m. to be fully realized. If only to
allow receiver designers to conduct large-scale
field tests, a regular schedule of a.m./f.m. trans-
missions should be started as soon as possible.
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17w National Radio Exhibition

Classified Guide to the Principal

the chosen venue for the first national radio

exhibition to be held outside the metropolis,
in view of the position it now occupies as the centre
of the Midlands television service.

In the following pages the products of the various
firms exhibiting are tabulated in a similar manner
to that adopted last year as it is believed this serves
a very useful purpose by conveying the maximum
amount of essential information in a way that is
easy to follow. It also enables quick reference to be
made when it is desired to trace all the makers of a
particular class of equipment.

All the indications are that television will be the
dominant feature, but perhaps this was to be expected
in view of the recent opéning of Sutton Coldfield,
and the still further extension of the service in the
near future. Indeed some makers of television sets
are already catering for additional stations, particu-
larly Holme Moss. In the majority of cases the provi-
sion is made as an alternative, effected either by au
interchangeable r.{. unit or by suitable pre-set tuning
adjustments.

Broadly speaking the television sets fall into thrce

PERHAPb it is fitting that Birmingham should be

Classes

of Exhibits

Organized by the Radio Industry
Council ; Venue, B.L.F. Buildings, Castle
i Bromwich, Sept. 6-16; Admission, 2/6
i (11-5 and all day Sat.), 1/6 (5-10)

main categories, direct viewing, projection and tele-
vision combined with all-wave radio. As the tables
show direct viewing constitutes the largest class and
nearly 40 firms are expected to show models of various
kinds. They range from relatively inexpensive table
nmodels to quite elaborate consoles.

The popularity of the g-in tube appears to be
waning as, from the information available at the time
of going to press, most makers of direct-viewing
receivers have adopted the 12-in size as the standard
whilst retaining a few 9-in models in order to provide
a slightly cheaper set. Large 15-in tubes do not appear
to have attracted much support and it is doubtful
if more than two or three sets with them will be shown
this year.

ALPHABETICAL LIST OF EXHIBITORS AND GUIDE TO THE STANDS

Name Stand Name Stand Name Stand
ARBM. .. BE .. .. 31 * Electronic Engineering b0 15 Peto Scott .. o 00 .. 84
A.T.M. .. 41 English Electric oo 35 Philco .. .. .. .. 38
Acrylite (\Iotor and Air Prods. ). 14 Etronic (Hale) 60 Philips . .. . 42, 45
Aerialite o5 55 .. .. 76 Pilot 55 .. .. .. 56
Air Ministry .. .. .. 19 Ferguson 67 Portogram . .. .. 04
Alba (Balcombe) . .. .. 54 Ferranti . 55 ‘“ Practical W lrel(‘ss .. .. 20
Ambassador (Plttox\) .. 50 68 Fine Wires .. 101 Pye .. 8o . 8,49
Amplion oo .. BG 82
Antiference . . .. 18 GE.C. 8,
Avo (Automatic Coil W mdex) .. 26 G.K.N. 3 Z; g??dl?)ln()bll& . ;g
G.P.O. 21, 34 Regentone .. 00 B0 .. 66
B.C.L. o - - 9 Garrard 32 Romac .. a0 a5 .. 88
Baird (S(‘ophony) - - .39 Goodmans 85
Barclays Bank 8o 55 6 o
Belling-lee .. .. .. 50 71 -1.G. .. .. .. .. 43
B.1. Callender’s oe .. 8o goMb(;; =0 gg Scott .. .. .. .. 104
‘ Birmingham (xazette .. .. 27 y Sobell e . ‘e .. 63
British Railways .. . .. 107 Invict 6
Brown Brothers .. . .72 nvicta 4 Taylor .. . .. .. 2
Bulgin o : . Telcon (T.C.M.C.) .. 0o B0
Bush 48, 105 J.B. Manuiacturing 98 Telerect(non .. .. .. IZ)?)
* Television Weekl V " oo 00 17
Champion .. a5 56 .. 73 K.A, (meber, A“e“) 99  Trix .. . . .. .. 25
((::oncord .. .. .. .. 65 {\ B . 36
0-0p. . o8 0o 5D 1 \erry s 95
Cossgr o o : 4 52 Ultra a0 00 50 .. 59
5 B . o
Coulphone .. 5 97 Lloyds Bank 3 Vidor . N - S
“Daily Mail "’ .. 50 .. 89 McMichael . 5 50 57
Decca .. .. 22, 37, 40 Magnavista ('\Ietro Pe‘c) . .. 78 W.B. . .. .. .. 62
Domain .. .. .. .. 103 Marconiphone .. 51 Westerman .. .. .. .. 8
Dynatron .. .. .. .. 69 Masteradio .. . .. 28 Westinghouse .. .. .. 16
Midland Auto Components .. 24 Westminster Bank 8o .. 75
Econasign . 13 Midland Bank 5 91 Winter Trading .. .. 96
Eddystone (Stratton) 83 Mullard 64 74 “Wirgless & Electrical Trader *'. . 93
Ediswan . 86 .. 33 Multicore . 86 * Wireless \led ’” and ‘" Wireless
Ekeo (Cole) . 11, 53 92 Murphy 44 Engineer . .. .. 10
« Electrical and Radio T radmg . 106 Wolsey .. .. .. .. 102
Electro Dynamic .. . 9 National Provincial Bank .. .. 108 Wood .. .. . .. go
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One or two makers are using a plastic filter to reduce
the effects of ambient light and so enable viewing to
be enjoyed in ordinary room lighting. Looked at
in ordinary light with the set switched off the tube
face has a distinctly dark shade and this has given
rise to the description ““ dark screen ™ television set.
One manufacturer is marketing a light filter as a
separate unit.

The second largest category among television sets
is the combined broadcast and television receiver.
A wide variety of styles will be seen. Some manufac-
turers have striven to provide in one cabinet all the
domestic radio entertainment likely to be desired.
For instance, such combinations as an all-wave radio
set, automatic electric gramophone having provision
for the normal 78 r.p.m. discs as well as long-playing
records and projection television.

Nothing very striking is forecast by the advance
details in the realm of ordinary broadcast reception.
The wider use of miniature valves and, in some cases,
components, has led to an all-round reduction in the
size of chassis, but this may not be reflected in the
external appearance of the set, since the size of the
cabinet is largely governed by the loudspeaker.

Portables have certainly benefited by the use of
miniature parts and the division between ordinary
portables and the so-called personal portables is
now somewhat indefinite.

Conservation of battery power has come in for more
attention and not only are there sets which are either
mains or battery driven, but many makers are pro-
viding this feature in the form of an optional attach-
ment. Another method of saving battery power is by
substituting a small a.c. power unit, which occupies
the same space as the battery, when the set is used
indoors.

The advent of the long-playing record has had an
inevitable repercussion on the design of new gramo-
phone equipment. Almost all the latest radiograms
are adaptable for either 78 r.p.m. or 33 1/3 r.p.m.
operation and some also for 45 r.p.m. The pick-up
has to be changed of course and one firm will be
showing a tone arm with interchangeable heads ;
others use separate pick-up assemblies. These features
will be seen embodied in some of the automatic
record changers and record playing desks.

Although our classification of equipment is fairly
broad it is inevitable that some apparatus will not
readily fall within its scope. It must not be taken
therefore that every piece of equipment is classified.
There will, for instance, be examples of line trans-
mission equipment and coil winding machines.

A noticeable omission at the show will be the lack
of what can readily be called the *“ heavy engineering ”’
side of radio. This is indicated by the scarcity of
entries in the section of our tabular matter devoted

COMMUNAL
TELEVISION

TELEVISION
STUDIO

T T O, ST I T s, EErErEEE
| RUEEIT VIERING. FRRAIRNR

B.B.C.
CONTROL

§ EXHIBITION
CONTROL

| SO
N ._ \ T
©
o
Q
Q =
f‘ 3 \ ‘
s
0
g}'\\\. i
cot Food ENTRANCE
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to transmitters. Moreover the entries in the section
originally devoted to scientific and industrial equip-
ment were so few that it has been omitted.

So far as the non-commercial exhibits are concerned
there are three main exhibitors—G.P.O., Air Ministry
and B.B.C. To emphasize the.importance of a good
aerial the G.P.O., who last year received 94,272
complaints of interference, of which, over 15,000
were due to poor aerial-earth systems, will be demon-
strating the advantage of increasing the height of the
aerial and its distance from the house electrical
wiring. They will also be demonstrating a 3-cm
radio link using a lens-horn aerial. Another exhibit
will show how repeaters are used when transmitting
television video signals over the ordinary Post Office
telephone cable.

The Air Ministry will be featuring a scale model
showing how a chain of early-warning radar stations
functions. Among the equipment to be seen will be
the TRi1g34 ten-channel v.h.f. set which is the
latest radio-telephone transmitter-receiver used by
the R.A.F. for both air-to-air and air-to-ground
communication. A synthetic radar trainer, used for
training controllers in air-to-air interception tech-
niques, will also be demonstrated.

As at Radiolympia, provision is made for visitors
to make comparative tests of television receivers in
the Hall of Television where 85 sets will be working
side by side throughout the greater part of each day.
In addition go sets will also be in operation on in-
dividual stands.

To enable sets to be demonstrated almost con-
tinuously and not merely during the normal B.B.C.
transmitting hours arrangements have been made
to instal a small transmitter working on a closed
circuit, which, to avoid interference from Sutton
Coldfield, will operate on the Alexandra Palace
frequencies. The programmes will include, in addi-
tion to B.B.C. transmissions, performances in the
exhibition studio, which will be open to the public,
and also films.

When the Sutton Coldfield programme is being
used it will, first be demodulated, passed through
a video fader for programme control purposes and will
then re-modulate the exhibition transmitter. The
film scanner and output from the exhibition studio
will be handled via the fader at vision frequency.
The wave form will conform to B.B.C. standards.

Broadcast receivers will not be demonstrated at
the exhibition.

‘“ Leader ’’
superhet

five-valve
designed for

Ultra
a.c.

ease of servicing.

The Alba D611 has bandspread

tuning .on six short-wave bands

and it incorporates an automatic
record changer.

The Pilot ¢ Blue Peter ’ table

receiver which covers the
trawler band. It is a.c.
operated.

The Etronic ‘‘ Rambler ™’
EPZ4213 mains - battery
portable.

McMichael television-
broadcast receiver fitted with
12in tube. It has two short-,
medium- and long-wave bands.

(Below)

Built-in aerials for long and
medium waves are used in this
Ferranti Model oo5.

K.B. Model FP11 battery port-
able (below) with thumb con-
trols.

A e g .
= T
i

i

5
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RECEIVERS : Broadcast, Television,—
Communications and Special Purpose

Adjustable

‘ Broadcast ' I | .
- g , tuning over tha
H B.g c lg whole television
T o 23519558 band is provided
A I in this Bush
g8 Eg t(gElesigdleg|Be Model TVzz re-
(Stand) | ¢ | 8 \pe| O |SL|5CE e 2583 receiver, which in-
I — I S corporates a 9in
Alba .. .. (54 ‘e e e e o o/ — —I_— tube.
Ambassador ... (68) e — | e — | e | —1——
Amplion ... (82) — | @ ° |- — | ==
Baird o (39 — ‘ —_— - -] & — | & —
Bush (48, 105) e o o o e — — — |
Champion e (1Y) e o o o o o — o — l
Co-0p ... ... (61) e — — | e . 1 [ e —
Cossor . (7.52) | ‘ — | e o oo — o —|
Decca ... (22, 37, 40) o — o o o o o — F .
Dynatron . (69 e — — | — | e e — o 'c—l Baird portable
Eddystone ... (83) ® 0 | - - — — —CY telewision re-
Ekco ... (11, 53, 92) e — o | e/ o ¢ — — SM .
English Electric (35) — — — | — | — ® " Z Z ¥ |  ceiver, Model T165,
Etronic .. .. (60) e o o o o o o — — which utilizes the
Ferguson .. (81 e — —/—leoe|e o — — mains lead as an
Ferranti... .. (55) ‘ e o — o ole o o —| aerial
G.E. . (58,77) (o | ® — — e | o — | e/ C Rl
H.M.V. (12, 65) e o | — — e o — o F ‘
Invicta .. ... (46) ® o o o o [ e — | T
B. . .. (3) e e e e e|le — e —|
McMichael .. (57 e o — o o o — o T
Marconiphone ... (51) e | » J e s 0 — — =
Masteradio . (28) e — | e — e e o e M
Midland Auto ... (24) — — — @ — — @ — | — — Pye ! dark screen ”’
=ulla;l-d (64, z; (o=l == =]~ — television receiver,
urphy ... [ [ ] —_ ® [ ] [ J —_— -] - Cq =
Peto Scott ... (84) e  — ‘ — el ol e o — | — MOde.l LV3°’. thellels
Philco ... o (38) e o o o l6 e — o — porating a gin tube.
Philips ... (42,45) (el e — o0 o o — M
Piloe .. .. (56) | e —|— e — e —|— 1 _
Portogram e (94 — | — = |- e @ | — [ =, s
Pye .. ..(8,49) e o o o o o — o{ o
R.G.D. .. .. (50) ‘ ol —l—l_|lelelele|=
Radiomobile ... (70) | — ‘ — === 2 ZimM
Regentone ... {(66) *® — —  —~ o e — e \ —
Romac ... ... (88) —_ = - & — | =1 =M
Sobell ... . (83) ’ e | — — o e e — e —
Trix T v 1) | — === =1=]=]Ss .
Ultra ... .. %s;; sl_—(e e e le — 0 — Flat-ended tube with
Vidor .. .. (4 ¢ o 0o 0o —|0e o — | — aluminized screen
WB. . . 62 e — — — — e - K and permanent-
B e — —| magnet focusin
C, communica_;_tions; ll=,, f.m.; K, kit; M, car; S, schools; are gfeatures of thg
, trawler-band; Y, yacht. G.E.C. Model BTz147

receiver.

(Below) Vidor tele-

vision receiver fitted

with 12in tube. All

controls are at the
front.

(Above)
Philips pro-
jection tele -
vision re-
ceiver, Model
6004, giving a

picture

13% X 1o}in.

(Right)
Marconi-
phone, Model
VT75A, table
television

receiver.

Decca projection television re-

ceiver incorporates a broadcast

chassis covering eight wave-
bands.
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TRANSMITTERS : Including Low-power Trans-
. mitter/Receivers
Belling-Lee
B7G valve
holders and
screen. | w| 2 ™
| £ 3 > B

" 5 [ > A

FIRM s S E 9 @ v O

Tieis|E|FIES

Seandy ° 8| = &8 88

(Stan m‘k"t‘zlz\:u

ATM .4 ‘ — e | — | @ ] [

G.E.C (58, 77) — | = — & | —

Pye .. 8,49  — o — & ©  —

Romac ... (88) —_ - | — & —

s.T.C. 43 | o | —|—|—| —|—

Wolsey (102) == | — | e | —

. ] |
i .é';:"“ TEST AND MEASURING GEAR: Including Signal
kP : Generators and Test Sets

N K Mullard ‘‘ Noval-

M r . — — —
based” 9-pin ! T |
television R 8 | |- nln|-"-'*

U valves. lo8 - o I | 8=

we, % e » Ll glot

SEE “¢ § s 3 853 § ¢

FIRM LS L i a ae o £8

e8| TLI8Y o 8| 5 $5 2 UE

BEIEgSe 25 ¢ | £ 28 % ity

| (Stand) (29 PEIGSSS R G BF O |88
[ e I —

ix- ATM @ — — e | — e & — } — | =

WOISEY SIUES Amplion 182) — & | — —=] == -—l—
e}ement broad- Avo 26) — o o o | e o o — —
side-array with gulgin “ é;) == i=l=|=izi=|*

i ossor ... (752 - = = ==/ —® * | —

B H Eddystone .. (83 (= 1 —_—_ = ®  — = =] @
poles. Ediswan TEy — D D= e ===

English Electric  (35) | — I — \ — e o o o o i —

. . Kerry’s ... (95) — ¢ | - - == ==

Amplion Model DB3 a.c. power unit Itdull:u-d o Tiea, 7;; —_ —— == = ==

- ye 8,4 _ = - — . * o —  —

for all-dry battery portables. Thyior 4 ol ol Bl Bl B4 J . | =

COMPONENTS : Excluding Accessories and Sub-Assemblies
S ; = . _
Capacitors | Resistors 4 A‘ ' s
e e e e e e 5 a 8 .

! | R S ¢

FIRM l ol E 153 shebw § Sy

e gL w E [Eg  (SE EE 2|, i

| 2le Eg lelsle 5 55, 38528, 5, |8 88

| < - ~1 a4 n 2o

3 8 F 93l 8 0% 4 e & giuscioaz BlEo3e

Stand) 5| & £ 5 %3 53 3 &5 g3 2 Se2gfsias § |5 3E

@ 5kl ZzlEy ¥ 4|0 FERS O 2020508 |5 F8

— - S RS — ‘ IR SR, o
ATM. .. @n e —————‘—‘—\— . S S S S ° _!.—
Aeralite (76) —___‘_|_ - - == = ¢ — | —|=l=|=|=
Amplion (82) —!—_‘__ ¢ — - - - = = = _!___l_
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ACCESSORIES : Including Materials, Valves and Non-electronic Rectifiers

b

"
\ Aerials ‘ » ‘ ' |
! i i !
o~ i
ew!l ©
! wn ] ~ ool r "
g Sl 28 3. (25 S HE
2 lew| € ] q | 2 ='T|g cLjcgle
§lex| & 3| 8l2)% 85588 5 582 5|8 |3E252
S L R A A SRR A R MR R AR HT L T
(Stand) s%g:3|~ sle | 2|88 FIE)E |3t &S w335 SE[GE
2 @ |- &|<E| S| [E8 6 |E | @REEZ| L2213 & | 2| @ rarui Rl
; ] T T [
A.T.M. ST 7 1) J Sy Ry i e e e e I I e I _|_|_ R I U R
Acrylite PR { ) TS S RSy Ry U U, U DU | I I I I e = === °
Aerialite o (76) ’ ele|olo|—~—|—|—|—|—|—|—|@®|—|— 10 e —|—}—|—|—
Amplion o (82— — == === == — === == === —
Antiference ... .. (18) 1 e @ } ¢ — - = === ===l == === | == | ==
B.C.L. ... i e e ) = == ===l = —® — === | === |=]=]|=|=
Baird ... . o ol 3 I —l— — | ===l — === =|=|—=|e|=]e
Belling-Lee ... . (1N ] ] ] ] o | —|—-—f/—-—|-|—-—|--/=]|—|®& ) —|—|—f=|—=|—=}={—|—
B.I. Caillender’s . ®)  — —| | — — ' —|==|=|=|—|=/—=|=|—=lo@e o | — | —\—| ==
Concord .. (5) ‘ ¢ — | — — = ‘ — ===l = = === =] ®&}—=|—|—=1—=|=1-=
Cossor 7,582) | — | — | —— el @0 | —|—|—=l=|=|=|=|—|—|—=]|—|—=|=|—|—1—
Decca ... e (22,37,40) | — | — | —| = | — —|—i—l—|—=|—le® | —|—i—|—=1 =1 —=|—= —1|—1]—
Eddystone 8y el | —| === |=|=|=|=l=te|—=i=l—|=|=|—=|=]—=—=1|—
Ediswan e B = === e — === - === =& —— ===
Electro Dynamic ... e 9 | === === === |=="@0| == === =] = ===
Ferranti s | —l—m ===l === == =i ===l == === =
Fine Wires ... Loy | — = — ] =1 — " —_— === =] ===l @ ===t =] =] =
G.E.C. (58, 77) —_— == =1 ® ] o | —i0® ! —i 0| | —| =l =l === =]=|=1=
H.M.V. i85) | —lo|—|—|—|—|=1= =l === —|®|—}—
KA. .. 9 | =l |~ === === == === = | = === =
Kerry’s e 98) | — == === ==l=t=|="®, —| == = I R =
Magnavista ... L) | === ==l == === = =] === = =] =|=71—=|—1{o
Marconiphone L6y | —| el —| —'el@el=-t—l=l—<]l@ —| =l =] =] —={—|—=|—|—1—
Masteradio ... L. (28) | — — | — | & | — \ —|=|=l=i=l= === =t=1= == |-zl
Mullard (64, 74) —_—| = =] = ® . @ ¢ | — | —|—=]|—|—|—=| e o | = —|—| == o=
Multicore ... .. (86) N — ) — | — | — —{— - === === == === = —
Radiomobile Do =D S eSS S m == === == === =] —=|—
Romac .. (88 | — | —}— 1 — | — l —_— === == | = | === == == ==
STC. .. i o @3 | — | == —|ele|—e|—|e|— ‘ o=l === ==
Scott ... ... .o ed) |—|—|—j=|—|]=—f{=|=|—-|=|=|=|=|=|el=Il-l=|=]= —|—
Telcon e 1 - = === == === =] =] —| @l e | o O | —|— | —|—
Telerection ... v (geg) i —f e | —|—|——| ===l === === === ==
Vidor ... e WY | == === == === ® o | —|—1|— = f— =] = ===
W.B. .. . . 82y — |- === =] === | === | ® —‘_\_ — | — o;_;_
Westmghome .. (16) —| === === ||| =] =] === === =] =V ==
Winter Tradmg e 98 | —i— | = | == == | === === = === == — ®]¢
Wolsey ...(I02)|—‘o .———___._—‘_ = | —__‘.I__—l_i_
]
o i Marconi Instruments (English
 : Electric) television sweep
generator, Model TFg23, is
shown below. It can be used
for checking receivers, aerials
and feeders.
>
AgE v
N
Telegraph distortion measur-
ing set made by A.T.M.
4 (Right) Avo
universal
bridge for
measuring in-
S.T.C. frequency-shift key- duqtance, re(i
ing equipment for short- resistance an
wave transmitters. capacitance.
(Right) Cossor,
Model 1320, tele-
vision alignment
and pattern
generator.
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SOUND REPRODUCING EQUIPMENT
Audio-Amplifiers and Electro-Acoustic Apparatus
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NUMERICAL LIST OF STANDHOLDERS ;Vme}l F358 three
WITH NAMES AND ADDRESSES electric gramo-

2 Taylor Electrical Instruments, 419, Montrose Ave.
Slough, Bucks.

A, F. Bulgin & Co., Bye-Pass Ri.. Barking, Essex.

Concordia Electric Wire & Cable Co., Long Eaton
Nr. Nottingham.

Barclays Bank, 54 Lombard 3t.. London. E.C.3.

A, C. Cossor, Highbury Grove, London N.5.

Pye, Radio Works, Cambridge.

E]ectxo Dynamic Construction Co. 8$t. Mary Cray,

®oua® oo

Bat(ery Conxtmonon. Bristol Rd., Bridgwater, Som.

“ Wireless World ”” & * Wireless Engineer.” Dorset
House Stamiord 8t., London, 8.E.1.

11 E. K, Cole, Ekco Works, Southend-on-Sea Essex.

12 Gramophone Co., Hayes, Middx.

13 Econasign Co., 92, Victoria St., London, 8.W.1.

14 Motor & Air Products, 24, Bridge St.. Leather-

head, Surrey.
15 Electromc Engmeenng." 28, Esgex St..
16

17

10

London,

Westinghouse Brake & Slg‘nal Co., 82.
King's Cross, London, N.1
“ Television Weekly." 50
London, 8.W.7
Auntiference, 67, Bryanston St. London, W.1.
Air Ministry, Parliament 8q. House, Parliainent St,
London, 8.W.1.
“ Practical Wireless.”’ Tower House Southampton
8t., London, W.C.2.
General Post Office, London, E.C.1.
Decea Record Co., 1-3, Brixton Rd.. London, 8. W.9.
Hobday Bros., 21-27, Git. Eastern §t., Lnnd(m E.C
Midland Auto Components, 38, Cambndge 3t.,
Birminghau.
Trix Electrical Co., 1-5, Maple Place Tottenham
Court Rd., London, W.1,
Auntomatic Coil Winder & Electrical Equipment
Co.. Winder House. Douglas 3t., London, 8,W.1.
“ Birmingham Gazette,”” Gazette Buildings, Cor-
poration 8t., Birmingham, 2, Warwicks.
28 Masteradio, 10—20 Fitzroy Pla.ce London, N.W.1.
29 Guest, Keen & Nettlefolds, Box No. 24. Heath St.
Birmingham, 18, Warwicks.
30 Lloyds Bank 71, Lombard St., London, E.C.3.
31 Association o! Radio Battery Manutacturers,
Gordon Square London, W.1.
32 Garrard E
castle 8t., Swmdon Wilta.
33 Edison Swan Electric Co., 155, Charing Cross Rd.
London, W.C.2.
34 General Post Office, London, E.C.1.
85 English Eleotnc Co., Queens House, Kingsway,
Londen,
38 Koluhr—Brudes, Footacray. Bideup, Kent.
37 Decca Record Co., 1-3, Brixten Rd., London, 8. W.9.

York Way
Old Brompton Rd..

41

ing Co., New-
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phone (Trix),

Goodmans omni-direc-
tional public - address
loudspeaker, known as
the Concentric Diffuser,

(Below) Sten-
torian 12in Con-
centric Duplex
loudspeaker
(W.B.).

38 Phi‘l\gol(Oversens), 204-206, Gt. Portland St., London,

39 Scophony Baird, Lancelot Rd.. Wembley, Middx.

40 Decoa Record Co., 1-3. Brixton Ril. London, 8.W.9.

41 Automatic Telephone & Electric Co. Strowger House,
Arundel St., London, W.C.2.

42 Philips Electncnl Century House, Shaftesbury
Ave., London, W.C.2

43 Standard Telephones & Cnblex, Connaught House,
Aldwych, London, W.C.2

44 Murphy Radio, \Vel\vvn Garden City, Herts.

45 Philips Electncal Century House, Shaftesbury Ave.,
London, W.C.2

46 Invicta Radio, Parkhurst Rd., Holloway. London

47 Vldor “West 8t., Erith, Kent.

48 Bush Rndlo Power Ril. » London, W .4,

48 Pye, Radio Works, Ca.mbndge.

50 Radlo Gramophone Development Co., Pale Meadow
Works, Bridgnorth. Salop.

81 Marconiphone Co.. Hayes, Middx.

52 A, C. Cossor, Highbury Grove, London, N.3.

53 E. K, Cole, kkco Works, Southend-on- -Sea, " Basex.

54 A. J. Balcombe 52, Tabernacle St., London, E.C.2.

55 Ferranti, Hollinwood, Lancs.

58 Pilot Radio, 31-33, Park Royal Rd.,London, N.W,10.

57 McMichael Rndno 190, Strand, London, W.C.2

58 @eneral Elecmo Co, Magnel. Huuse, Kingsway,
London, W.C.2

59 Ultra Electric, Western Ave., Acton, London, W.3.

60 Hale Electric Co., Radio Works, Talbot Rd., West
Ealing, London, W.13.
81 Co-operative Wholesale Society, 1, Balloon St.,

Manchester. 4, Lancs.
82 Whiteley Electrical Radio Co., Victoria St., Mansfield,

83 Sobull Indns!nes Langley Pk., Nr. 8lough, Bucks.

84 Mullard Electronic Products, Century House,
Shaftesbury Ave., London, W.C.2.

85 Gramojhone Co., Hayes, Middx.

86 Regentone Products, Eastern Ave., Romford, Essex.

87 Ferguson Radio Corpn,,105, Judd St., London, W.C.1.

68 R. N. Fitton, Princess Works, Brighouse, Yorks.

89 Dynatron Radio, Perfecta Works, Ray Lea Rd..
Maidenhead, Berks.

70 Radiomobile, Cricklewood Works, London, N.W.2,

71 Belling & Lee, Cambridge Arterial Rd., Enfield,
Middx.

72 Brown Brothers, (it. Eastern St., London, E.C.2.

78 Champion Electric Corpn., Champion Works. Seaford,
Sussex.

74 Mullard Electronic’ Products, Century House,
Shaftesbury Ave., Loudon W.C.2.
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75 Wz‘ltgﬂnﬂer Bank, 51, Threadneedle 5t., London
5.C.2.

78 Aerialite, Cagtle Works, Stalybridge, Cheshire.
77 General Electri¢c Co., Magnet House, Kingsway, Lon-
don, W,C.2.
73 Metro Pex 38 Gt. Portland Sf. London W.1.
&

Co., 22,

Old Broad 8t.. London, E. C P

80 British Insulated Caﬂender’s Cnhleu Norfolk House,
Norfolk St., London, W.C

82 Amplion, 230, Tntuanha.m Lourt Rd., T.ondan, W.1.

83 Stratton & Co.. Eddystone Worka, Alvechurch Rd.,
‘West Heath, Birmingham, 31, Warwicks.

84 Peto Scott Electrical Instruments, Addlestone Rdl.,
Weybridge, Surrey.

85 GoodmansIndustries, Lancelot Rd., Wembley, Middx.

88 Multicore Solders, Mellier House, Albemarle 8t.,
Londonr, W.1.

87 F. Westerman (Wholesale), 94, Dale End, Bir-
mingham, 4, Warwicka.

88 Ro’ina\{:' ‘Rndio Corpn., The Hyde, Hendon, London,
N.W.g.

89 * Daily Mail,” Northcliffe House, E.C.4.

90 E. A. Wood, 100, Aston Rd., Birmingham, 6, War-
wicks,

91 Midland Bank, Poultry, London, E.C.2.

92 E. K. Cole, Ekco Works, Southend-on-Sea, Essex.

93 ‘“ Wireless & Electrical Trader,”” Dorset House,
Stamford St., London, S.E.1.

94 Portogram Rndxo Electrical Induames, Priel Works,

Rule 8t., Londen, 8.W.8

95 Kerry’s (3.B.), Warton Rd..Stratford, London, E.15.

96 Winter Trad g Co., 6 Harrow Rd., Pmddington,
London, W.2.

87 Cou.lphonu Radlo. 53, Burscough St.,

Ormskirk,

Lanc

98 J. B. Mmu!acturing (Cabinet) Co., 86, Palmerston
Rd., Walthamstow, London, E.17.

98 B, Kimber, Allen & Co., Myron Works, Myron Place,
Lewisham, London, 3.E.1

100 Telerection, 12, Suffolk Parade, Cheltenham. Glos.

101 Fine Wires, ‘Grove Rd. CutleBaulevard.Nomnxham.

102 Wolsey Television. 75, Gresham Rd., Brixton,
London, 8.W.9.

103 Domain Indnstnes. Domain Works Barnby St.,
London, N.W.1,

104 Geo. L. Scott & Co., Cromwell Rd., Ellesmere Port,
Cheshire.

105 Bush Radio, Power Rd.. London, W.4.

108 * Elecirical & Radio Trading.” 96, Long Acre,
London, W.C.2.

107 Bn;uh lRa.l]wnys, 222, Marylebone Rd., London,

108 Nmonl.l Provincial Bank, 15 Bishopsgate, London,
E.C.2

<
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Flyback E.H.T.

2—Characteristics of the Circuit

By W. T. COCKING, M.IEE.

that the requirement for good regulation is a

high ratio of cnergy in the deflector-coil
circuit to the energy drawn from the e h.t. system
by the tube. It tells us nothing about how big the
ratio must be for a given regulation, however, nor
does it indicate how the magnitude of the damping
affects matters. The detailed analysis of the Appendix
is necessary for this and its results are presented in
Figs. 5, 6 and 7. The damping is here indicated by
the Q of the circuit (Q = R CJL). It is interesting
to notice that the ) has very little effect on the
regulation. For values of L1%/V iy, Over 4.5 X 10-3
the effect of varying @ is indistinguishable on the
curves.
effect, but it is still very small.

This at first seems surprising for the power dis-
sipated in R increases as () is lowered and one would
expect the ratio of circuit volt-amperes to e.h.t.
power to increase to make up for this loss. This
would occur if the curves were plotted in terms of
Lio®/ Vgt instead of LI2/V .ty for the value of
I/i, depends very much upon the ).

The peak-to-peak current I is regarded here as
more fundamental than the peak current ¢,; I must
be provided for deflection, 7, depends on I and (),
and Q) depends on what is practicably obtainable and
upon what is usable in a given type of circuit. The
relation between 1 and 7, 1s dependent on scanning
requirements only and is either settled by the Q
available or ) is chosen to provide the required
relation. Of course, Iz, is affccted somewhat by the
load of the e.h.t. supply, but this is taken into
account in Fig. 5.

The measure of volt-amperes in the deflecting
circuit is made 1.I? because this is also a convenient
measure of deflector-coil characteristics. It is not
actually a volt-ampere product ; to be this it would
have to be divided by the repetition period of the
saw-tooth. Time does come into the expression used
in computing Fig. 5, but it has been included as a
numerical figure of 98.77 usec.

A tvpical deflector coil has an LI® figure of
1.3 mH-A? with a tube operating at 5 kV. A trans-
former may have a field efficiency of 70 per cent.
The effective LI? figure at the primary then becomes
1.3/0.7 = 1.86 mH-A% With a current of 1:0uA at
5kV, Vyyr i8S 5§ X 0.12 = 0.6 watt and so
LI*/Vypiyr = 1.86 X 10-3/0.6 = 3.1 X 10-% Refer-
ence to Fig. 5 shows V. /V, = 0.88, about. The
zero to full-load regulation is thus 100(I — 0.88)
=129%. With Vg, =5kV, V,  becomes 5/0.88
= 5.68 kV and the change of voltage is 680V ;
therefore, the internal resistance of the supply is
680/120 = 5.7 M Q.

1f better regulation is necded, then it is necessary
to increasc LI%2. This means, of course, that a less
efficient deflector coil or transformer must be used.
The pursuit of efficiency in these components may,

F I YHE general argument leads to the conclusion
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For smaller values, Q does have a noticeable"

(Comcluded from page 282,

August Issue)

Variation of LI?/Vgyigr and CVgr/igr with
Vur/V,, for Q values of 1 and oo.

Fig. 5.

therefore, be a waste of time when e h.t. is taken
from the fly-back !

In the case quoted the LI? figure was taken as a
reasonable one for good components and it led to a
usable figure for the regulation. Suppose now that
the tube voltage is doubled so that V,, becomes
10 kV, the current remaining unchanged. LI2 is
also doubled, hecause the current needed for deflection
increases as /Vyg, 5o that LI2/Vy.i,, is unchanged
and the regulation is unaffected. This is very
important because it means that the regulation is
independent of the voltage.

The LC product needed in the circuit is also
independent of voltage (Equ. 24 in the Appendix)
but depends on the fly-back time, the  and the
regnlation. For a given (), if LC is chosen to give the
required fly-back time at full current, then at lower
current the fly-back will be a little quicker. The
change is not large because the conduction time of the
diode is only a small fraction of the total fly-back
time and it is the conduction time which is directly
affected by the current.

For a given maximum current, the voltage obtain-
ableisinversely proportional to the circuit capacitance.
As capacitance cannot be reduced indefinitely this
scts a limit to the maximum voltage obtainable.
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For the case of LI? = 3.1 X 10-3 and Vg, = 5 kV,
we see from Fig. 5 that for a low-Q circuit CVgq /i,
= 480 X 10-¢ and for a high Q it is 670 X 10-5.
With 14y = 120 A, we have 5.86 X 1o—8 and
8.2 X 10-8 respectively for CVg, and so C becomes
119 pF and 16.4pF. A high-Q circuit has an
advantage in permitting a higher circuit capacitance.
In both cases the circuit capacitances are low and
may be impracticably low. Certainly, appreciably
smaller values, and hence much higher e.h.t. voltages,
would be impossible.

If the circuit Q is large so that the losses in R are
negligibly small the equations in the Appendix can
be greatly simplified for then wf; = sin—1Vy,/V, and
T/ig =1 + Vgo/V,,. Then

L VY,
Vimiar I — Vie/V,,
Var  _,, Ver/Va)®

Ligy I — (Vur/V,,)?

Eliminating ¢y, between the two equations we get
LI? ( Vier/Vir >
Viar® I+ Vig/V,,
which shows that for a given regulation and deflector-
coil c¢nergy the capacitance required is inversely
proportional to the square of the voltage. If LI2is
fixed at the requirements for scanning there is a
decided limit to the e.h.t. voltage obtainable because
there is a physical limit to the extent to which C can
be reduced. However, this limit of voltage is only
for a given type of rectifier. If a voltage-doubler
rectifier 1s substituted for a half-wave, then in the
ideal case the rectifier output voltage V, and input
current 4y, are doubled. Since /gy does not appear
in the above equation and Vg, still refers to the
circuit voltage, the permissible capacitance is in-
creased four times or, for the same capacitance the
tube voltage is doubled. Voltage-multiplying
rectifiers are thus essential for high tube voltages.
The regulation is unaffected by the use of such a
rectifier for although the input voltage and current
are changed their product is constant. This is, of
course, in the ideal case. In practice, the regulation
of a voltage-multiplving rectifier is itself poorer than
that of a half-wave because there is a greater power
loss within it. Where it is practicable to use a
half-wave rectifier, therefore, this kind should be used.
We have scen that the regulation is hardly affected
by the Q of the circuit. This does not mean, however,
that the effect of the regulation on the width of the

C =

Fig. 6. Variation of I/;, with Vy V,, for Q values of
1, 2 and oo,
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picture is unaffected by (. The deflection D is
inversely proportional to the square root of the tube
anode voltage and directly proportional to the
deflecting current 1; that is,
Der/y/Vyx1/y/Vygpand D 1

V. o

Now I == i0<1 + —VE e‘"a/‘") where i, is the peak
m

current in the circuit at the start of fly-back and is

constant because it is supplied by the driving valve.

We get, therefore,

D — k[\/vf” e—mdlw L «/,VJ'”J
\m VHT

where £ is a constant, and o/w = 1/[2Q /T — 1/40°.
Writing for simplicity x, for any given value of Vi /V,,,
4x for a small change from this value, D, for the
picture width at x, and 4D for the change of picture
width corresponding to 4dx we get
4D I dv I — x e ™o
D, 2 x, I+ x e
I /4x%\%3 — %y e~
+ 8 ( x) I, &} g =T

For a given Ax/x it is clear that 4D/D, becomes
smaller as x,e~7%« approaches unity; if Q = oo,
e ™/ — 1 and 4D/D, is at its minimum. Therefore,
in order to minimize the effect of the regulation on
picture width the circuit () should be as large as
possible. As an example, consider two limiting cases
with #; = 0.9 and d¥ = 4-0.1. If Q = o the above
expression gives 4D/D; = —o0.0012 and 0.0046 where-
asif Q = 1 we find 4AD/D, = —o0.037and 0.046. The
high Q circuit is thus at least ten times as good as
the low Q.

It seems, therefore, that the use of a high-Q circuit
offers a verv considerable advantage. In fact, any
reasonably good regulation of the e.h.t. supply is suffi-
cient for the effect on picture width to be negligible.

Unfortunately, this is only part of the storv. The
frame-scanning current is constant so that picture
height will be proportional to 1/4/Vy,. The picture
height will, therefore, change more than the picture
width and the aspect ratio will be affected by the
regulation of the e.h.t. supply. With a low-Q) circuit
this cffect will not be appreciable.

Also, variations of V,; affect the focus and the
compensating action of a high-Q3 circuit does nothing
to reduce this. The best results are thus clearly
obtained by using a low-Q) circuit and making the
regulation adequate by keeping LI2 large. This is an
uneconomical condition, however, in that it leads
to a line-scanning stage which demands a large
power input from the h.t. supply.

Trom the technical point of view, the right answer
to all these problems is to keep the load on the e.h.t.
system constant, so that Vg,/V, . and I remain
constant. The tube current necessarily changes, so
that the maintenance of a constant load on the e.h.t.
circuit demands the connection to the output of a
shunt circuit having special characteristics. It must
absorb little or no current when the tube is drawing
full current, and the full tube current when the tube
ceases to take current.

The obvious thing to use is a shunt valve stabilizer,
but this is ruled out by the absence of a suitable
valve. A high-g  triode or pentode is required
which is capable of withstanding the full e.h.t.
voltage on its anode.

It is, however, possible to approach the regulated
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Fig. 7. Variation of LC with Vyp/V
1, 2 and .

for Q values of

m

condition by shunting the output by a suitable scmi-
conductor. Such materials have a resistance which,
above a certain applied voltage, decreases rapidly
with an increase of voitage. The back resistance of
selenium rectifiers is an example and a considerable
improvement in regulation is possible if a suitable
rectifier is connected across the e.h.t. supply.

Since the back resistance of the e.h.t. rectifier is in
shunt with the supply during the “ non-conductive ”’
period, this rectifier can provide the stabilizing action
as well as the rectifying. By careful choice ot the
operating conditions, therefore, it should be possible
to obtain better regulation with metal rectifiers than
with thermionic rectifiers.

Since these rectifiers need no filament supply they
are especially convenient in voltage-multiplying
circuits. These circuits have a bad reputation for
regulation, but this has been acquired in mains-
supply service where the source is of low impedance
and the rectifier itself is the major cause of poor
regulation. In fly-back systems it is the source which
is mainly respousible for the regulation with the
result that the greater power loss in a voltage-doubler
has relatively little etfect.

Most of the regulation effects of the voltage-
doubler are due to the serics resistance R of 11g. 8
and this is usually around 1-2 M{). 1t can be taken
into account by adding it to the effective internal
impedance of the source, viewed from the output.

Thus, suppose V, = 3kV, 7, = 200 pA and
Var/V,, = 0.9 at full current, Then AVg, = 300V
and the source impedance is 300/200 = 1.5 MQ.
The equivalent impedance viewed from the output is
four times this, or 6 M{}, because the voltage is
doubled and the current halved in the voltage-
doubling rectifier system. This is also the impedance
of a half-wave system suppying 6kV at 100 pA.

Taking the feed resistor of 1 M{2 into account the
impedance becomes 7 M(Q). For a change of current
of 100 A in the output (200 pA at the input of the
voltage-doubler), the change of voltage is 700V
instead of 600 V and so the regulation is 100 X 700/
6,000 = 11.69, instead of 109%, In fact, it is slightly
worse than this for there are two rectifiers in series
instead of one only. It can, however, be made still
better by replacing the resistance by a third rectifier,
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Fig. 8. Typical voltage-doubling e.h.t. rectifier system.

HT. +

+EHT

since this will have a lower forward resistance. The
gain is not usually sufficient to justify this, however.

In conclusion, the main properties of flv-back
e.h.t. systems can be summarized as follows :—

(1) With a given deflector coil, transformer and
rectifier system the regulation is independent of
the tube operating voltage because I oc +/ Vg and
LI%/V gty 18, therefore, constant. This assumes
that the changes of tube current are independent of
the tube anode voltage.

(2) The regulation is nearly independent of the
Q value of the circuit comprising the deflector coil
and transformer.

(3) With a given deflector coil, transformer and
rectifier system the maximum tube voltage is limited
by circuit capacitance. The circuit Q also has an
appreciable effect and a very high-Q circuit enables
about 409, more voltage to be obtained than with a
very low-Q) circuit for the same capacitance.

(4) The capacitance limit to the voltage can be
overcome by using a voltage-multiplving rectifier
system. The circuit regulation is unaffected by this
if the power loss in the rectifier system is negligible.

(5) With a very low-Q) circuit the regulation affects
picture width and height nearly equally and the aspect
ratio is hardly affected. With a high-Q circuit the
regulation affects 1 and this largely compensates
for the effect on picture width. Picture height is
directly affected by the regulation and so with a high-
Q circuit the regulation affects the aspect ratio.

(6) In all cases the regulation affects the focus.

(7) Because of the high source impedance the
regulation with a voltage-doubling rectifier is only
slightly poorer than with a half-wave.

For the benefit of those who like to know how results
are derived a full analysis of the circuit is given in the
Appendix. It leads to the results which, for the British
405-line system, are summarized in Figs. 5, 6 and 7.

APPENDIX

Referring to Fig. 1 let the initial circuit in L be 1.
The instantaneous current i;, resulting from its decay is
the same as that which would be obtained if i, were
maintained indefinitely and a unit impulse of current
1ol were applied to the circuit so that the current in L
resulting from it is in opposition to ;. Then

v=1y21 v . o5 e (1)

in = 19 — to(Z/pL)1 o .o a0 - (2)
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where p = d/dt
1 20p
Z =——— — =R s
’ I 1 P2 4+ 20 + wy?
C + gt oL
o« = 1/2RC;  wy? 1/LC
Whence
iR 2ép

v = R PR — 1 (3)
WPIY afl k... 4
iL r: 1y T 2ap + o 1 i4 (1)

Writing w? = wy? — «? these equations have the follow-
ing solutions when wgy >

. 20 .
v =g R = sin wl e® . = .. .. (5)
- w

) ) o .
1 =1y [cos wl + — sin w!] [ I . L] (0)
w

If V, is disconnected, the voltage v across the circuit
reaches a maximum value V,, when dv/dt = o. By ditferen-
tiating Equ. (5) and equating to zero this is found to occur
when wt,, = tan™!(w/a) and so*

Vu =% R FE exp (— % tan—t —w) nd id (7)
wg w o

When V, is connected the reservoir capacitance is charged
to Vyr and so V, becomes conductive at some instant ¢,
when v Ve {0<#;<4,,); writing ¢; for the current at
this instant we get

o . 2 .
Vir = ig R 22 sin wt; €% O )
w

A 5 o .
iy = 1g [LOS wly + (;sm wlx] G .. .. (9)

After ¢; Equs. (3) and (4) no longer apply because the
ideal diode V, keeps the voltage constant at Ve, There-
fore, C no longer draws current and R draws a constant
current Vyp/R. "The current in I. must fall linearly with
time because Vyr is constant and becomes 1, — Vyqt/L,
time now being reckoned from ?, as zcro. The current 1,
through the diode V, is the current in L less the current
in R, therefore

i g ¢ VH
1y = 14 — Vx'ri - 'R? (10)
This current flows until ¢, = o0 at ¢ = f,, therefore,
L /. V}IT)
lp = - === . - - o
gy =8 -
Since 1, varies linearly from 2; — Vyp/R atf = o to

zero at f = 4, its mean value is one-hall of its initial value.
The total charge conveved through V, into C, during the
conducting interval #, is thus

o (. Vur
= i, — =) .. = o e . iz
q 5 ( 1 R ) (12)

This charge must, in the equilibrium state, equal the
charge withdrawn from C, by the constant current iy
of the c.r. tube during the whole interval r between
successive fly-backs. Therefore,

. ty f. Var L ( Vur\?

p T o= 2 — - - — .. I
T 5 (‘1 R ) Vgt 11 R (13)
After ¢, the diode becomes non-conductive again and

the performance is that of an LCR circuit having for
initial conditions a current Vip/R in L and a voltage
Vyr across C. Time 1s now to be reckoned {rom i, as zero.
From Equ. (6) the current in L due to the initial current is

i = VII{T [cos wb 4 Esin wt ] & » o (14)

The current in L due to the charge on C is calculdted
with the aid of Fig. 2. By inspection.

o Viir PLR 1
la = 7T BLR * pL + R PL
PC "L+ R
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Var b4

T L Fraapted
= \;‘f sin w! et . .. . v 15)

The total current after ¢, is, therefore,
. Vv > . .
1y, aIlIT [ug cos wt — (I—vocII-g) sin wt] oL, (16)

This has a maximum negative value, found by ditferen-
tiating and equating to zero, at t3, or

w w
ty = tan™1 ——)7 — tan™t— .. N 1
why an ( = o wt {17)
Therefore, the negative current maximum is
4 Var o 1w ]
Tym = — —— €xp | — — — tan 18
i = — 2 esp [~ 2(a 2) (18)
and the peak to peak scanning current is
: . . Var o )
=4y —ip, =i+ —F exp [——» (‘n—tzlu‘l i")] (19)
woll w o,
The total fly-back time is

Ta by ol g L .. .. - .. (20)

The ratio of the voltage on full load to the voltage on
open circuit is a design factor of major importance :
it is given by the ratio of Equs. (8) and (7).

Var  wy . o L w

Yy, = m Sin wl; exp [— = (wtx — tan™1 &) se  (2T)

Now wy = 1/LC and we define Q as R/wyL ; therefore,
Q = Ry/C/Land so

o _WLC _ yLIC 1

wg 2CR 2R 2Q
w = wy V1 — aof = wy VI — 1/4Q2
o I

@ 2Q 1 - 1402
From Equs. (7) and (8)
xo (& tan—1 &
Vi L_Xp (wta_n
Vo V- as QP
From Iiqus. (8), (9) and (r1)

sin wly € e (22)

e oo o
wly = /1 — 1302 (cot wlfy] — w’ <% .. (23)
wlty =1 —tzm"lg s o so oo (1)

From Equs. (17), (20) and (23)
LG e T i )

(wiy + wly + wiy)? 29
From Equs. (8), (19) and (22)
.—I- =1 + Var er%w N L ) (25)
g m
From Equs. (8), (9) and (13)
: 2
12 e 1/1’1,
- —~ = 27T o . = (26)
Vatir (cot wty — -) Sin wie W %w
w
From Equs. (8) and (26)
2
CVur = . (27)

iy (1 — 1/4Q?) (cot wty — Z-)E

The units are ohms, henrys, farads, volts, amperes,
seconds.

* The expression exp (—#) is merely an alternative way of writing e—=
and means exacily the same; it is a convenient one when the index is at
all complicated.
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WORLD OF WIRELESS

Anti-interference ¢
Views on Television

Interference Suppression

ROVISION was made in the

Wireless Telegraphy Act, 1949,
for the setting up of an Advisory
Committee with which the Post-
master General will consult before
making regulations prescribing such
requirements as he ‘‘thinks fit for
the purpose of ensuring that the
use of the apparatus does not cause

undue interference with wireless
telegraphy.”’
The committee has to ‘be

appointed from a panel of persons
nominated by the Institution of
Electrical Engineers, who either
‘‘ possess expert knowledge of the
matters falling to be dealt with’’ or
‘‘represent persons whose interests
are likely to be affected’’ by the
regulations. The I.E.E. has now
nominated 45 people to constitute
the panel from which the P.M.G.
has appointed an advisory commit-
tee of seventeen members to con-
sider the question of ignition
interference and another of eighteen
members to deal with refrigeration.

The ‘‘ignition systems’’ commit-
tee, of which Sir Stanley Angwin is
chairman, and the ‘‘refrigeration”’
committee, include a number of
well-known radio personalities and
embrace a very wide variety of
interests.

It would appear, from the names
of the remaining thirteen members
of the panel on whose services the
P.M.G. will be able to call when
regulations in respect of other types
of apparatus are to be framed, that
electro-medical equipment will be
considered at a later date.

B.B.C. Engquiry

THE Broadcasting Committee,
which was set up last year under
the Chairmanship of Lord Bever-
idge, to ‘‘ consider the constitution,
control, finance and other general
aspects of the sound and television
broadcasting services in the U.K.
.. . and to advise on the conditions
under which these services and wire
broadcasting should be conducted
after December 31st, 1951 [when
the present Charter of the B.B.C.
ends],” completed the hearing of
evidence at the end of July.

The first meeting of the Commit-
tee was held on June 24th, 1949,
and during the past 13 months
some one hundred organizations and
individuals have given oral evidence
before the Committee. It is under-
stood that four members of the
Committee are visiting North
America to obtain additional infor-
mation on the services in the U.S.A.
and Canada.
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Beveridge Committee +

+ U.R.S.I. Meeting

The Lord President of the Coun-
cil, Mr. Morrison, recently stated
that he hoped the report of the Com-
mittee would be presented to him
by the end of the year.

European Television

FOLLO\VING the meeting in Lon-

don of the Television Study
Group of the International Radio
Consultative Committee (C.C.LLR)),
at which a preference for a 625-line
standard was expressed by the
majority of delegates, a meeting
was held in Geneva in July.

At this meeting, attended by dele-
gates from Belgium, Denmark,
Italy, the Netherlands, Sweden,
Switzerland, France, the U.S.A. and
the U.K., it is understood detailed
standards were established which
are to be recommended to countries
wishing to adopt a 625-line system.

Television : U.S. Opinion

HE Editor of our U.S. contem-

porary, Electronics, who as a
member of the C.C.I.R. Television
Study Group recently inspected the
television systems of Europe and the
United States, gives some general
impressions of the visits in the July
issue of his journal.

After stating that many of the
delegates considered that the U.S.
standard of 525 lines, 60 frames,
with a 4.25-Mc/s vision bandwidth
'‘is the happiest compromise among
the systems demonstrated,” he adds
‘“this is not to say that the Ameri-
can television industry leads the
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world in all respects.’’ He con-
siders that British manufacturers
are ahead of the American industry
in these respects: First, ‘' the tran-
sient response of British television
studio equipment, co-axial cables,
radio relays and transmitters is
much superior’’; secondly, in the
use of the flying spot method of
scanning films; thirdly, the C.P.S.
camera has several advantages over
the image orthicon; and fourthly, in
the use of high-power transmitters
such as that at Sutton Coldfield.

Among criticisms of the British
system are (a) that the use of posi-
tive modulation, resulting in white
ignition-interference spots on the
screen ‘‘is more annoying than the
black spots of the American system’’
which, of course, employs negative
modulation; and (b) that the use
of a.m. rather than f.m. for sound
is apt to be noisy.

Scientific Radio

BETWEEN the meetings of the
General Assembly of the Inter-
national Scientific Radio TUnion
(U.R.S.I.), of which Sir Edward
Appleton is the President, the work
is continued by seven commissions.
In addition, at each general assem-
bly national committees submit
progress reports on the work under-
taken in their own countries in the
various fields of scientific radio.
The British National Committee for
Scientific Radio, which is organized
under the auspices of the Royal
Society, has nominated seven dele-
gates to the ninth general assembly
of the U.R.S.I. which meets in
Zurich from September 11th to 22nd.

The British delegates and com-
missions to which they are especially
responsible are: C. W. QOatley (mea:
surements and standardization),
who is in the Engineering Labora-
tory, Cambridge University; Dr.

EYE OPERATIONS, magnified ten
times, were seen on 15-in. tudes by
the 1,200 delegates to the Sixteenth
International Congress of Opthal-
mology when Marconi television
gear was used on a closed circuit at
the Moorfields, Westminster and
Central Eye Hospital, London. Inset
is the reflecting mirror attach-
ment on the television camera.
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R. L. Smith-Rose (troposphere and
wave propagation), Director of
Radio Research, D.S.I.R.; Dr.
W. J. G. Beynon (ionosphere and
wave propagation), Dept. of
Physics, Swansea University; Dr.
J. "W. 'Findlay (terrestrial atmo-
spherics), who, during the war, was
in the M.A.P. Directorate of Com-
munications Development and_is
now at Cambridge University; Dr.
A. C. B. Lovell (extra-terrestrial
radio noise), who was at T.R.E. and
is now at Manchester University;
W. Proctor Wilson (waves and oscil-
lations), Head of the B.B.C. Re-
search Dept., and Prof. J. Sayers
(electronics), who with Prof. Ran-
dall and Dr. Boot developed the
cavity magnetron.

Meeting Cancelled

N view of the international situa-
tion the Extra-ordinary Adminis-
trative Radio Conference which, as
mentioned last month, was to be held
at the Hague from 1st September,
has been cancelled.

Educational Opportunities

ROSPECTUSES and information
on special radio and electronics
courses are sent to us by a number
of educational institutions prior
to the opening of the academic year.
Among those recently received is the
prospectus of the evening courses in
telecommunications, and television
and radio servicing, issued by the
Electrical Engineering Department,
of the Polytechnic, Regent Street,
London, W.1.

The prospectus from the Northern
Polytechnic, Holloway, London,
N.7, gives details of both full-time
courses in radio and television tech-
nology, and evening courses in
servicing, telecommunications en-
gineering and electronic measuring
instruments.

At the University College,
Southampton, the full-time courses
include radar, radio engineering and
radio operating. There are also
part-time day and evening courses
in telecommunications ~engineering
and radio and television servicing.

B.B.C. APPOINTMENTS

R. T. B. Wynn, C.BE., MA,
M.I.LE.E., who has been Asst. Chief
Engineer of the B.B.C. since 1943, be-
comes Deputy Chief Engineer responsible
under the Chief Engineer (Harold
Bishop) for the general control and
direction of all the corporation’'s en-
gineering departments. He joined the
B.B.C. as Head of the Engineering
Information Department in 1926 after
four years at the Marconi experimental
transmitting station at Writtle, Chelms-
ford. He was chairman of the LLE.E.
Radio Section for 1949-50.

H. L. Kitke, C.B.E.,, M.LE.E,, who
succeeds R, T. B. Wynn as Asst. Chief
Engineer, was also among the Writtle
pioneers. He joined the Marconi Co,
in 1920 and in 1924 went to the B.B.C.
to become, in the following year, Head
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of the Development Dept., which later
became the Research Dept. He will
now be responsible for the co-ordina-
tion and direction of the technical work
ot the departments concerned with
research, design, planning and instal-
lation.

W. Proctor Wilson, C.B.E., B.Sc,
M.ILE.E., 1s the new Head of the
Research Dept. of which hé was
appointed Asst. Head in 1945 on his
return from war service. He joined
the B.B.C. in 1927, having previously
been with the Western Electric Co.
He is one of the British delegates to
the next meeting of the U.R.S.I.

E. C. Drewe, M.ILE.E_, is now Asst.
Head of the Research Dept. During
his twenty years with the B.B.C. he
has successively been Engineer-in-
charge of the Brookmans Park trans-
mitter, Senior Asst. to the Supt.
Engineer (Transmitters), Asst. Head of
the Engineering Secretariat and
Research Manager.

IN BRIEF

Licences.—12,251,350 broadcast re-
ceiving licences, including 406,600 tele-
vision licences, were current in Great
Britain and Northern Ireland at the
end of June.

Interference Suppression.—According
to our associated journal Motor Trans-
port. the principal operators of goods
and passenger vehicles have taken the
lead in fitting interference suppressors.
All petrol-engined vehicles used by
British Railways within 60 miles of
Alexandra Palace and Sutton Coldfield
have been fitted with suppressors—
diesel engines do not cause interference.
London Transport now employs only
30 petrol-driven buses and these have
been suppressed.

B.V.A.—The chairman, J. W. Ridge-
way (Ediswan), and vice-chairman,
G. A. Marriott (G.E.C.), of the British
Radio Valve Manufacturers’ Associa-
tion have been re-elected for the
current year.

e o -
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Canadian Television.—In addition to
the equipment which Marconi’s are
supplying for two television studios in
Toronto and two in Montreal the com-
pany has been awarded the contract
to supply two specially designed tele-
vision outside broadcasting vehicles for
the Canadian Broadeasting Corpora-
tion. Each vehicle will be a complete
television station equipped with three
cameras and providing a radio link
with the main transmitter. The total
value of the equipment to be supplied
by Marconi’s is $875,000. Canadian
television will operate on American
standards; some thousands of
Canadians within range of American
stations have already purchased re-
ceivers. The number of sets sold in
Canada during the first half of the year
exceeded 15,000.

Duddell Medal for 1950 has been
awarded by the Physical Society to
D. W. Fry who during the war was
at the Telecommunications Research
Establishment working on the problems
of centimetre-wave techniques. Since
the war he has been at the Atomic
Energy Research Establishment.

s¢ Heaviside Centenary Volume to
be issued by the LE.E. will contain a
complete record of the proceedings of
the meeting of the Institution in May
to commemorate the centenary of the
birth of Oliver Heaviside. The volume,
which will be available to non-mem-
bers at 1os, will also include ‘‘Some
Unpublished Notes on Oliver Heavi-
side.”

Reunion.—We are asked to announce
that the reunion dinner for those who
served in the Test Dept. No. 1 Signals
Depot, R.A.F., West Drayton, will be
at the Lotus Restaurant, Norris Street,
Haymarket, London, W.1, on October
21st. Details are obtainable from H.
Coker at 5, Turnpike Parade, London,
N.15.

Haifa Volunteer Fire Brigade is seek-
ing quotations from U.K. manufac-
turers for a s5o-watt fixed transmitter
and two 20-watt sets for installation on
fire appliances. The quotations and
descriptive literature should be sent to
the Taylor Tranmsport Co., 35, Kings-
way, P.O. Box 162, Haifa, Israel.

Valve Vade Mecum.—Copies of the
Brans * Vade Mecum ”’ reviewed in our
July issue are obtainable from Peter
Armstrong, 136 Bickenhall Mansions,
London, W.1, at 21s including postage.

Cable Centenary.—The submarine
cable, which we would have described
in the old days of intense competition
between wire and wireless as ‘‘ our poor
relation,” is celebrating its centenary.
Now that co-operation has largely re-
placed competition in this field of
communications, and radio-like tech-
niques are widely used in all, we can
properly offer our congratulations. To
mark the event, an exhibition, opening
on August 28th, is being staged at the

PLESSEY {f.m. transmitter-receivers
are being fitted on motor cycles
used by the London Metropolitan
Police. The equipment is housed
in two cases carried on either side
of the rear wheel above which is
mounted the telescopic aerial. A
selective calling system permits any
one, or all, of 90 units to be called
by the central station which is also
being equipped by the Plessey Co.
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There has been no change in the position with
regard to the withdrawal of overtime working
by a section of the printing industry.
reduction In the number of pages In * Wireless
World’’ is still unavoidable. All journals printed
in London are similarly affected, to a greater
or lesser extent, but 'journals printed in the
provinces are not affected. It is greatly regretted
that publication of our iast issue was delayed.

A slight

Science Museum, South Kensington.
An interesting and highly informative
handbook, ‘“*One Hundred Years of
Submarine  Cables,” written by
G. R. M. Garratt, of the Museum, is
on sale there, or from H.M. Stationery
Office, price 2s 6d.

BUSINESS NOTES

Decca Radar, Ltd., has been lormed
as a subsidiary of the Decca Record
Co., to undertake the design, manu-
facture and sales of Decca marine radar,
which in addition to receiving the
Ministry of Transport’s Certificate of
Type Approval has the distinction of
being the only British equipment to be
approved by the American Federal
Communications Cominission. The head
office is at 1-3, Brixton Road, London,
S.W.9, and the fuctory at Shannon
Corner, Kingston By-Pass, New Malden,
Surrey. Grp. Capt. E. Fennessey is
managing director.

D. W. Heightman, the well-known
amnateur, G6DH, has, as a result of a
divergence of views on a matter of
policy, resigned {rom the board of
Denco (Clacton), Ltd., of which he
was the founder in 1038 and has been
managing director since 1046 when it
became a limited company. A. N,
Heightman, who was works manager,
has also resigned.

Co-ordination of Resistance Produc-
tion was the theme of a meeting earlier
this year in the Philadelphia office of
the TInternational Resistance Co. of
representatives of resistor manufacturers
from Australia, Canada, Denmark,
Ttaly and the U.K. who operate under
I.R.C. licence. The U.K. representa-
tive was John Goodman (Dubilier).

Marconi's W.T. Co. and Marconi
Instruments have now issued a house
magazine the title of which is self-
explanatory—*'* The Marconi Companies
and their People.”” It is stated that
this will not in any way supersede
the ‘“ Marconi Mariner ”’ issued by the
Marconi International Marine Com-
munication Co.

Ekco scarch radar equipment, which
serves not only for the location of storm
clouds but also as an aid to navigation,
is to be installed by the British Over-
seas Airways Corporation in the d¢
Havilland *“Comet”’ and other aircraft
operated by the corporation.

R. F. Gilson.—In the report on iron-
cored components shown at the
B.S.R.A. Exhibition (p. 257, Julyv
issue), we regret the mis-spelling of
the name of R. F. Gilson, Ltd., 11a, St.
George's Road, London, $.W.ig.
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ECHO-FREE ROOM
at the G.E.C. Re-
search Laboratories
the walls, floor and
ceiling of which are
covered with nearly

3,000 ‘‘Fibreglass”’
wedges, each 3-ft
long. The sound-

‘“ transparent '’ floor
can be seen in this
illustration showing
a television set un-
dergoing audio tests.

S. American Market.—LEmpiria Pro-
ducts, Ltd., ot 229, High Holborn, Lon-
don, W.C.1, manufacturers representa-
tives and exporters, will be interested
to hear from' British manufacturers of
radio components who are anxious to
extend their connections in  South
America. A director of the firm is
visiting Venezuela, Colombia, Peru,
Chile, Brazil and Uruguay in Septem-
ber.

A New Zealand client of Jepson,
Bolton & Co., of 120, Moorgate, London,
E.C.2, is visiting this country and is
interested in the purchase of radio
equipment other than domestic re-
ceivers. Further information s
obtainable from the company.

Appointment of Philip Hickson as
Director of Buying (radio and tele-
vision) is announced by the John Lewis
Partnership, Ltd. He was for many
vears technical director of Ardente
Acoustic Laboratories.

NEW ADDRESSES

A.B. Metal Products, Ltd.,, have
opened a new factory at Ynysboeth,
Abercynon, Glam., South Wales.

Bonochord, Ltd., manufacturers of
hearing aids, are now operating from
their new factory in Lancaster Road,
High Wycombe, Bucks. (Tel: High
Wycombe 2136.) The London office is
moving from 48, Wigmore Street, W.1,
to 48 Welbeck Street, W.1. (Tel.: Wel-
beck 8245.)

G.R.S.E.—The registered office of the
Guild of Radio Service Engineers has
been transferred from Buank Chambers,
6, Station Road, Clacton-on-Sea, to 2,
Stevenson Street  West,  Accrington,

Lancs. The new general secretary is
H. Hill
‘““Q-Max ” (Electronics), Ltd., are

moving on September 1st from 10, Little
Turnstile, London, W.C.1, to g5, Villiers
Road, London, N.AV 2.
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Radar Association.—The address ot
the head office of the association is
now 83, Fortland Place, London, W.1.
(Tel.: Langham 8183.)

T.R.D.—The head office of the Tele-
vision Retailers’ Development Co., and
the Midlands T.R.D. Service, Ltd.,
which were formed as non-profit
making organizations to provide dealers
with an aeral installation service and
advice bureaux, has been transferred
from 47, Maddox Street, London, W.1,
to 63, Portobello Road, London, W.11.
(Tel.: Park 4491.)

MEETINGS

British Institution of Radio Engineers
Twenty-fifth annual general meeting
at 6.30 on 27th September at the Lon-
don School of Hygiene and Tropical
Medicine. Keppel Street, London,
W.C.1, followed at 7.15 by the presi-
dential address of Paul Adorian.
British Sound Recording Association

Presidential address of C. E. Watts
at 7.0 on 29th September, at the Royal
Society of Arts, John Adam Street,
London, W.C.2. .

Society of Relay Engineers

‘“Medium Voltage Feeders and their
Associated Transformer Equipment for
Long-distance Transmission of A. F.
Power” by K. A. Russell, I3.Sc., at
2.30 on 3rd October at the Engineers’
Club, 17, Albert Square, Manchester, 2.
Hull Electronic Engineering Society

Details of the new Mullard c.r. tube
for television projection systems and
a description of the associated optical
system, coil unit and e.h.t. supply
will be given by E. Jones, B.Sc.,
AM.ILEE, at 7.30 on 8th September
at the Y.E.B. Showrooms, Ferensway,
Hull.

‘ Frequency Modulation” by E. D.
Hart, M.A., A M.Brit.LR.E., A Inst.P.,
and A. G. Wray, M.A. (Marconi Instru-
ments), at 7.30 on 2gth September, at
the Y.E.B. Showrooms, Ferensway,
Iull.
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Measurements with Nimple Apparatus

Potentialities of a Common-or-garden Vollmeler

By DONALD ROBINSON (Londex, Ltd.)

March issue of Wireless World, Mr. D. A. Pollock
describes a method of thinking which can be
developed and used to solve many other problems
besides the particular ones he mentions. He gives an
excellent example of how to produce one's own
formulae instead of alwavs relying on the text-book
and also illustrates the really useful ‘' ratio idea.” It
is, in fact, this * ratio idea ” which enables us to
make our measurements with simple apparatus.
Before going any further, it is worth pointing out
that the method.Mr. Pollock gives for calculating the
combined value of two resistances in parallel can be
extended by thcrsame reasoning to deal with the
much more trying case of three or more resistances
in parallel. The formula then becomes :

N
_*

IN his article ** Solving Parallel Problems,” in the

R, R, R, .

R2+R,+R.+ . .. etc,

As an example, let us take 3, 4, 6 and 12 ohms. In
this case it is easicst to take the highest value, 12,
as R,, and then:

R= —2 —Z_120
1+2+3+4 IO

It is sometimes best, however, to take one of the
lower values as R,. Tor instance, with 3, 6 and 20
ohms it would be best to take 6.

Measuring Resistance

There are at least {wo ways by which the " ratio
idea "’ enables resistance to be measured with little
more than a voltmeter. One of them is as follows.

Let us first measure some convenient source of
volts and then connect the unknown resistance, R,
in series with the meter, as in Fig. 1. Clearly, pro-
viding R is not inductive and the source impedance
is not too high, its value will be in the same proportion
to the resistance of the meter (R,,) as the voltage
across R is to the voltage across the meter (E,,).

Now we know R, : it is the * ohms-per-volt ”
figure of the meter multiplied by the full-scale reading
of the range in use—although it would probably be
best if the opportunity presented itself to measurc

o
suppLY E
[+
Fig. 1. Simple method
| of measuring resistance
employing a voltmeter.
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Fig. 2. Measuring resist-
ance by comparison ; an 1
alternative method to that 3 R
in Fig. 1, for low values. ! J

SUPPLY #— -
T Es Ry
the resistance of each range accurately, once and for

all. We also know E,, : it is what the meter is saying.
The voltage across R is the source volts (E,)

minus E,. Therefore :(—
R (B, —E,)
R,, E,,

Ea_Em

or R=R,, X

This is well worth remembering, it only for those
occasions wlen the ohms-range battery dies
unexpectedly !

It is advisable to select the meter range that has
an R,, nearest to the suspected value of R, and then
to find a source that gives a voltage near to, but below,
the full-scale reading of the range. It must not, of
course, be affected by the load of the meter.

The h.t. and bias voltages of a receiver often provide
a good choice of E; but if R is not significantly
reactive and a meter with a.c. ranges is available the
mains can be used, either direct or from between
suitable taps on the primary of a mains transformer.

Thus, if the meter resistance is 1,000 ohms-per-volt
and R is non-inductive and believed to be between
about 50kQ and 250kQ you might use the roo-volt
a.c. range and the 50 volts obtainable from between
the 200- and 250-volt taps on a mains transformer.

Before using a low a.c. range—say under 12 volts—
it is best to take into account the method the meter
manufacturer has used to minimize the inaccuracy
that can arise on these ranges as a result of the
variation in the resistance of metal rectifiers at low
currents. Some makers avoid the effect by providing
a special non-linear scale for low a.c. volts, but this
means that the variation in rectifier resistance is high
enough compared with the multiplier resistance to
affect R,, significantly. Such ranges should not be
used for this method below about two-thirds of full
scale.

Other makers, however, overcome this difficulty
and are able to use one linear scale for all ranges by
reducing the ohms-per-volt figure for the low a.c.
ranges, often to a tenth of the figure for other ranges.
No difficulty will be experienced with these meters,
provided the lower ohms-per-volt figure is used in
working out the answer and the increased possibility
of loading down the source is considered.

Otherwise, the limit of useful accuracy is perhaps

\
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reached when R is either about a fifth, or five times,
R,,. A 1,000-ohms-per-volt meter of the latter tvpe
with ranges running from 10 to 1,000 volts can thus

be used to check resistors between 2kQ and ;M Q.
Comparison Method

An alternative method that can be used for lower
values and which gives a greater accuracy up to
perhaps 100k is that shown in Fig. 2.

In addition to a voltmeter and some volts, a known
resistor, IR,, is needed. If R, and the unknown
resistor, R, are connected in series across the supply
and the voltage across each is, respectively, I}, and I,
and the current is I, then :—

R EZ E?
2
I }}31/1?1
R, x =22
A

A noteworthy feature is that the accuracy is but
little affected by the shunting effect of the meter or
by the accuracy, or otherwise, of its calibration. In
fact an uncalibrated meter can be used provided it
has an evenlyv divided scale.

The nearer R, is to R, the greater the accuracy.
I'f their ratio is not more than 2 or 3 and neither is
more than about a quarter of the resistance of the
meter, considerable reliance can be placed on the
result.

Checking Impedance

The comparison method can also be used to check
impedance, and it is generally more accurate than
the two-meter method (one for I£ and one for 1) as it is
not dependent on the accuracy of calibration. This
is particularly likely to be so at 400 ¢/s or more when
the accuracy of many meters falls off.

The accurate measurement of impedance needs
careful precautions and finer measuring devices than
the ordinary moving-coil meter, but the method we
are dealing with has wide use for rough practical
checks—for such purposes as testing a transformer
for shorted turns by finding its impedance at 50 c/s.,
and for obtaining an idea of the impedance of a group
of loudspeakers in a factory or public building in
order to check the matching and sce that there arc
no line shorts or reversed transformers.

As loudspeaker impedance is mostly reflected
resistance, the waveform or frequency of the test
signal is not of great importance, provided it is steady
and well away from the upper and lower resonant
frequencies. T have often used one of the whistles
with which most radio receivers are only too well
endowed.

If the loudspeaker system normally operates at the
usual figure of 100 volts, this test can be made at a
level hardly audible to any possible listener, and
because of this low level a one-watt resistor can be
used for R, even when the amplifier is rated at
hundreds of watts. This is perhaps the most useful
test that can be made on a big amplifier system.

An inexpensive and readily obtainable resistor for
use as R, is the half- or one-watt, 19, accuracy,
cracked-carbon type. A set of four—10, 100, 1,000,
10,000—will meet most needs, though for greater
accuracy a set of seven—10, 33, 100, 333 . . . etc.

is better.

They can be uscfully made up into a small adaptor,
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wired as in Fig. 3. Switch S, selects R, and also has
two extra positions, E; and I, to facilitate tests by
the series-voltmeter method.

Thus, if it is found that 16k is not high enough
for R, the switch can be moved in succession to the
next two positions and the value found by the series
method. It is best to use for S, a push-button or a
non-locking key, spring loaded to the E, position.
It can then te left alone when making a test by the
series method.

When first using thic adaptor one is inclined to
sclect a hopelessly unsuitable supply voltage, value
of R, and/or meter range, but as one has then to think
in ratios in the way shown by Mr. Pollock to find
which way to alter the constants, one soon becomes
able to handle with facilitv both this unit and any
other ratio problem that comes along.

Internal Resistance

The internal vesistance of a battery, h.t. supply,
valve stage or other source is often found by dividing
the change in volts by the change in current that
occurs when two values of load resistor are connected
in turn, ie. R; = AE/4I. A method of doing this is
illustrated in Iig. 4. Here :

E, LR, + Ry) =I,(R, + R))

. LR — LR, — IR, - LR,
C O T .
4E
Ry
a1
> E, ~ I,
or l\i = El' ]5_
R, R,

2
Accuracy is likely to be greatest when E, is about
twice I, but it should be remembered that internal
heating may change RR; if the current is excessive.

00

supPPLY TRoR 2!
_T-J
EZI I
O .z -
METER
Fig. 3. Adaptor for measuring a wide range of

resistance or impedance with the aid of a voltmeter.

Fig. 4. Method of measuring the internal resistance
(R;) of an electrical source, using two load resistors.
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It often happens that the internal resistance to be
measured is high enough for the open-circuit voltage
indicated on one range of a meter to be distinctly
different from that shown on another range. In
such cases the internal resistance is best found from
these two readings only, without the use of load
resistors. R, and R, are then the ohms-per-volt
figure multiplied by the full-scale reading of each
range.

Amplifier Power Output

Although the rated output of an amplifier or
receiver—the so-called * maximum undistorted out-
put —can only be measured with accuracy if complex
apparatus is available, there is a method whereby it
can be checked to a practical degree of accuracy
with very simple apparatus.

1 have found that, except in some special cases we
shall come to later, the accuracy is of the same order
as that obtainable from visual examination of the
output wave-form on an oscilloscope ; that is,
within about 10%. This order of accuracy cannot
always be reached, however. with fixed bias and
other special types of amplifiers, so we will begin by
considering first the most common class of amplifiers,
those emploving auto-bias.

Fig. 5. Curve showing
the relationship of per-
centage distortion to
power output in ampli-
fiers using auto-bias.
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Fig. 6. Amplifier output waveforms, (a) flattening on
both peaks, (b) flattening on the positive peak first.
E is the peak voltage available at point A in Fig. s.

Fig.7. Tester for enabling the maximum output of an
amplifier to be measured with an ordinary voltmeter.
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Now what is the rclationship of percentage dis-
tortion to output in such amplifiers? Except in
some special cases dealt with below it is always much
as shown in Fig. 5. Distortion stays at a reasonably
low level until the peak input voitage to the grids
of the output valves exceeds the auto-bias voltage.
After this point distortion increases quickly, producing
the knee shown at point A in the curve. The power
at this point can conveniently be termed the maximum
output.

The factor used to check this quantity is that the
peak output voltage never exceeds that available
at point A, ie., for maximum output. As
shown in Fig. 6(a) (we will come to 6(b) later) the
waveform at any level above point A is flattened, due
to grid current, and there is no increase in the peak
value. [In fact it often falls.

If therefore we can measure the highest peak
voltage obtainable, E, and then find the r.ms. value
of the sine wave with the same peak value (= LE/+v/2),
square it, and finally divide by the value of the load
resistor, R, we obtain the maximum output, i.e.:
(E/ v2)*

R

P watts

oul max

The components used in practice are shown in
Fig. 7. W is a small stick-type metal rectifier with a
voltage rating at least twice the amplifier’s output
voltage ; and, assuming the amplifier’s output voltage
is in the normal range of 1o0o0-120 volts and the
meter resistance is 100 ochms-per-volt, C can be
about 2uF.

To set up the unit, a source of sinusoidal a.c. (the
mains will often, but not always, do) has to be set
to the amplifier’s nominal output voltage, which is
usually 100 volts. The output tester is then con-
nected to this supply and to a meter set to the d.c.
range nearest to 250 volts. The resistor R is then
adjusted until the meter reads exactly 100 volts.
The meter will now indicate the r.m.s. value of a sine
wave of the same peak value as whatever voltage is

applied to the tester; i.e., 1/4/2 or 0.707 of the peak
value.

In use, the unit is connected to the amplifier’s
output, to the meter and to a suitable load resistor.
The last-mentioned can be a heater element adjusted
to have a resjstance of E?/W where E is the nominal
output voltage and W is the rated output ; (don’t use
lamp bulbs, their R varies with E). The amplifier
is now driven by any continuous tone which, it may
be interesting to note, need ot be sinusoidal. The
input is increased until the maximum possible reading
is obtained on the meter with the switch in Fig. 7
first in one position and then in the other. The
square of the lower of these two readings divided by
the value of the load resistor can then be taken
as equal to the maximum output.

The need for the two readingsisshown by Fig. 6(b) ;
if there is any appreciable amount of even harmonics
it is necessary to use the reading taken on the half
wave that flattens first. Incidentally a difference in
these readings indicates a defect if the amplifier is
push-pull, for such amplifiers should not have a
noticeable amount of even harmonics.

Unless alternative values of R, and perhaps C, are
provided, the unit can only be used with the type of
meter on the particular range with which it was
first set up. In addition the accuracy deteriorates
below about half the voltage at which the setting up
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was done. This matters little, however, as the
amplifier would then only be giving a quarter of its
rated power.

The accuracy is also reduced if the distortion/output
curve is smooth and without a definite knee. This
occurs in varying degree with fixed-bias amplifiers and
with auto-bias amplifiers with such defects as an
early stage or transformer overloading before the
output valves. It is, however, quite easy to detect
this state of affairs, as the output meter will not then
come to a definite stop as it does with a good auto-bias
amplifier.

Readings taken by this method on an auto-bias

amplifier exhibiting such properties, or on a class AB,
or class B amplifier with positive drive, are of little
value ; but a reasonable indication can be chtained
with fixed-bias amplifiers that are not meant to be
driven positive by looking for the point at which the
rate of movement of the pointer—normally in propor
tion to the increase in the input level—suddenly
slows down considerably. That is, with such amplifiers
the pointer does not so much hit the buffers as run
into a heap of sand !

I have found it valuable to make up the circuits
of Figs. 3 and 7 with some load resistors into one unit
for checking R, Z and maximum putput.

Recording Air Traffic Control Telephony

Equipment Adopted by the

Ministry of Civil Aviation are shortly to be

provided with sound recording equipment for
all radio-telephone communications between air
traffic control officers and pilots of aircraft in flight.
Development work initiated by the Directorate of
Telecommunications, M.C.A., and implemented by
recommendations of the International Civil Aviation
Organization has been carried out by the Royal Air-
craft Establishment, Farnborough, in association with
Simon Sound Service who were given the develop-
ment and production contract. Initially, about oo
installations will be required and the actual manu-
facture is being carried out by an associated company,
Simon Equipment, Ltd. The first production model
is already undergoing trials at Prestwick.

The system of recording adopted complies with
I.C.A.O. recommendations that the recording
medium shall not be capable of being erased or
altered without leaving visual evidence of inter:
ference (which rules out magnetic recording).
Accordingly a direct-recorded embossed track with
lateral modulation on standard 35-mm uncoate
cellulose acetate film stock is used.

The recording and reproducing heads are of the
moving-iron type with replaceable styli. The pickup
head can be traversed by hand to select any part of
the track, and passages can be played back while
recording is in progress.

Approximately eight hours’ recording time is pro
vided by one loading of film, which is formed in a
continuous loop with a reversed butt joint. After
passing the recording stylus, a given point on the
film is turned through 180 degrees so that, after
traversing the loop, it comes up for recording on the
reverse side. In this way both sides of the film are
filled with the recorded track, which, incidentally,
has a pitch of 0.007in. There are 120 tracks in the
width of each side of the film and the tine taken from
the start to the reappearance of the groove along-
side the starting point (after two revolutions from
joint to joint) is four minutes.

The linear speed is 4oft/min, and, although this
may seem low by normal recording standards, the
quality and intelligibility of speech recorded by th-~
0.0015-in radius stylus is more than adequate for
the operational requirements of air traffic control
The overall frequency response i within +4db over

QIRPORTS coming within the jurisdiction of the
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Ministry of Civil Aviation

the range 200-3,000c/s; ultimately only the band
500-3,000c¢ /s, carrying the principal elements of in-
telligibility, will be used, and coded time signals will
be superimposed on the speech track at 300¢;s.

Duplicate recorders are provided and a relay
mechanism gives an “ instantaneous '’ changeover (of
the order of milliseconds and well within the dura-
tion of a single syllable) in the event of breakdown
or when the film is full ; normally a recorded cverlap
of about four minutes is allowed.

A voice-operated clutch mechanism can be used to
economize film when traffic 1s slack.

The equipment will be shown working on the
Ministry of Civil Aviation’s stand at the S.B.A.C.
exhibition at Farnborough (sth-toth Sept.).

Sound-recording equipment at Prestwick Airport for con-
tinuous monitoring and recording of all radic-telephone
conversations between the Control Unit and pilots.

A
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NEW BOOKS

Radio Servicing: Theory and Practice. By Abraham
Marcus. Pp. 775; figs. 400. George Allen & Unwin,
Ltd., Ruskin House, 40, Museum St., London, W.C.1.
Price 35s.

ROM the title the reader might expect a description
of the art of repairing radio receivers. What the
author preseuts here is a very comprehensive survey of
domestic radio receiver practice, with some notes on
taults and service methods. It is all very useful indeed
to the novice entering the field of radio service work,
but a better title would have been ‘' Domestic Radio
Receiver Circuits.”’

The opening chapter is a ‘‘refresher’’ course on
electrical and radio theory, followed by another on
components and one on the valve, tracing its develop-
ment from the diode to multi-electrode and multiple
valves. This provides the raw material, as it were. for
several following chapters on various aspects of valves.
Three chapters on circuitry round off the receiver design
section at page 500. Each chapter is followed by a list
of revisionary questions.

The chapter on servicing instruments is a curious mix-
ture of academic meter sketches and modern commercial
equipment. Three chapters on servicing methods (88
pages) complete the text.

A servicing flavour is introduced into the body of the
book by the addition of a section of ‘‘Service Notes'’
at the ends of appropriate chapters, although they are
rather in the nature of an afterthought than the primary
purpose of the chapter. They summarize the probable
faults that can occur in the stage concerned, and are
frequently repetitive and generally of a simple nature.

This repetitive tendency pervades the final chapters,
which seem to rush through the processes of fault-finding
at a breathless speed. A primary dictum that certainly
would not be endorsed by a practising serviceman is:
first test all valves, irrespective of the symptoms.

The treatment throughout the book is mainly descrip-
tive, with a minimum of mathematics, and the author
has a very readable and easily assimilated style, but
whereas radio theory is explained in a thoroughly prac-
tical manner, the essentially practical subject of service
work gives the impression of being treated somewhat
theoreticallv. No attempt has been made to Anglicize
the Americanese for this English editidn.

Despite the size of this volume, the number of sub-
jects dealt with is so great that some of them receive
hardly more than a passing mention, although it is
difficult to think of anything that is not mentioned at all.

To the servicing improver who wishes to familiarize
himself with receiver design this book contains as much
as he can expect to find hetween two covers. To the
student who requires a good readable, descriptive intro-
duction to receiver design it can be recommended.

: E. A W. S

‘

Sound Reproduction. By G. A. Briggs. Second edition.
Pp. 248; figs. 193. Published by Wharfedale Wireless
\Works, Bradiord Road, Idle, Yorks. Price 10s 6d.

’I‘HE first part of this book deals with loudspeakers and
is an extension oi the author’s earlier work ‘‘ Loud-
speakers.”’

t{e has carried out a large number of experiments
with loudspeaker cabinets and provides in this volume
a wealth of figures and curves relating to every size and
shape of baffle—plane, enclosed, vented, pipe, horn, etc.
For the most part the results are given in terms of the
peaks produced in the speech-coil impedance character-
istic, which is not always a criterion of acoustic out-
put; but if one cannot always agree with his conclu-
sions, one is grateful for the evidence, which is not to
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be found elsewhere in the literature on anything like
this broad hasis.

Up-to-date information has been added to this second
edition and includes such items as the slant-plate
divergent lenses of Kock and Harvey for h.f. diffusion.
There is also a good new chapter on cross-over networks,
with practical design data. f

Part II, which deals with recording, has been ex-
tended, and more intormation has been included on
magnetic recording, and also on long-playing records.
New evidence is produced on the relative merits ot
sapphire, tungsten carbide and diamond as stylus
materials. Questions of stylus and record wear are
viewed from all angles and beautifully illustrated by
the photomicrographs of C. E. Walts. Surface noise,
hum and motor rumble are investigated on a guantita-
tive basis, and the author has something to say on every
aspect of recording and reproduction.

Summarizing, this work may be regarded as the per-
sonal notebook of a loudspeaker manufacturer of nearly
20 years’ standing who has succeeded in retaining the
fresh and enquiring outlook of the amateur on high-
quality reproduction—the term amateur being used in
its original derivation of one who loves his subject.

What the book may lack in the rigour or orderliness
of subject treatment usually demanded in a textbook is
more than compensated by the writer’s entertaining and
forthright style. One thing is certain: no reader, what-
ever his height of brow, will fail to find something
instructive or stimulating to thought in this generous
collection of facts, dicta and opinion on the reproduc-
tion of sound. oL D.

Carl E.
Price in

Communication Circuit Fundamentals. By
Smith. Pp. 401 +x. McGraw-Hill Book Co.
U.K. 42s 6d.

HIS book is the second in a series by the same
author, intended as a course in radio and other
communication engineering. It is self-coptained, how-
ever, and covers the basic principles of circuits and
valves, beginning with matter and energy, electricity,
and d.c. circuits, continuing through a.c. circuits, and
ending with an introduction to valves and cathode-ray
tubes. The treatment is on the whole quite simple,
and, being intended especially for home study, each
chapter includes examples and exercises, and is followed
by a summary of the main points. Nearly 50 pages at
the end of the book are devoted to appendices, including
lists of symbols and abbreviations, tables, useful for-
mule (mathematical and electrical), and analysis of
waveforms. There is a good index and full answers to
all the exercises.

It would have been a pleasure if it had been possible
to record that a book so well and carefully organized
for its purpose of instructing beginners had been equally
well written. Unfortunately, however, it is very uneven
and contains many unnecessary difficulties for the
student, of which the following are one or two examples.

‘“ A resistance is said to have one ohm when an emf
of one volt causes a current of one ampere to liow.
This is a statement of Ohm’s Law.”” 1In fact, of course,
it is a statement concerning a particular system of units.
As regards units, the book starts with the hitherto
usual mixture of practical and c.g.s. units; then on
p. 1oz, in the middle of a paragraph on skin_etfect (of
all things!) one finds a short table headed ‘* Reduction
of Quantity in C.G.S. Units to M.K.S. Units.”
Neither here nor anywhere else is there an explanation of
what this means, but a few pages later there is a sud-
den transition from maxwells to webers (incorrectly
defined), and from centimetres to metres. After some
pages of mixed m.k.s. and c.g.s. units, inductance and
capacitance formul® are given in inch units. The sub-
ject of units in gencral is not included.

The author does not hesitate to use terms and ideas
to which the reader has not been introduced. In the
paragraph on skin effect just mentioned, at least five
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important new terms are used, which are defined or
explained only in later chapters. The treatment of
magnetism is very confusing; and the chapter on series
resonance leads to the conclusion that *‘ with u given
value of Q, the selectivity will increase as L is made
larger.”” For the most part the treatinent is by numeri-
cal example, avoiding anything but the simplest
algebra; then, without warning, the circuit coutaining
R and L is solved in the most uncompromisingly mathe-
matical mauner by differential equations; but in the
corresponding R and C circuit in the next chapter the
author reverts to elementary school methods. Conse-
quently, whereas the current in the inductive circuit
keeps on growing for ever, the current in the capacitive
circuit soon reaches a definite zero.

It must be recorded, however, that the =ections and
chapters on cifcuit networks and theorems are excellent
the treatment is simple yet concise, and includes
important matier that is not always attempted at all
in elementary books. The use of reactance sketches for
qualitative study is a good feature. The chapters on
valves and the brief one on the cathode-ray tube are
also reasonably free from the type of flaw referred to
above.

The imperfections would be less marked if the reader
could be assumed to have some knowledge of the sub-
ject, and it is suggested therefore that the book would be
a good one for students’ revision. One would, however,
also venture to recommend some author’s revision.

M. G. S.

Gramophone Speed Conversion

Possibilities of Adapting Existing

By R. L. WEST,

has aroused considerable interest among

experimenters. The most expensive single
item in the changeover is undoubtedly the motor.
Some people feel they would like to try out LP
before scrapping their existing motor and buving a
new dual-speed type. Others just can’t afford it
after buying a new pickup and a couple of LP
records ! Either wayv, the idea of converting the
existing motor appeals, so here are a few notes on
the subject.

Only simple modifications are envisaged in this
article and only simple hand tools will be needed.
Readers with well-equipped workshops have un-
limited scope for their talent, and I expect their
projects are already well under way.

All  governor-controlled tvpes should be con-
vertible to dual-speed operation. This covers the
commutator types—d.c. and universal, as well as
the brushless induction motors and the eddy-current
motor. Theoretically the commutator type would be
the better, since the torque is almost independent of
speed, whereas most induction motors show rather
less torque at the lower speed.

Those without governors are generally synchronous
motors, and speed, usually 3,000 or 1,500 r.p.m.,
depends on the supply frequency. Rim-driven
svnchronous motors can be converted to 334 r.p.nm.
by fitting a smaller motor pulley, but dual speed
involves skilled engineering design.

With a 33} r.p.m. stroboscopic disc on the turn-
table (a stop watch for the unfortunates on d.c.), see
if the speed adjuster will go far enough to reach the
low speed. This may entail grub screw adjustments
beneath the turntable, or mayv necessitate moving
the whole governor bodily along its spindle a short
distance fowards the friction pad,. or even forcing
the pad through its holder to make it, say yyinch
longer. It is usually just possible to get both speeds
within the limits of travel of the speed regulator ann
or screw. If this cannof be done, then the remainder

f I I1E recent release of LP records in this countrv
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Tvpes for Long-plaving Records
B.Sec.. A M. Brit.l.R.E.

of this article acquires onlv academic interest!

At 33} r.p.m. the turntable speed will probably
prove to be far from steady. A number of causes can
be found, but first a little theory, starting with the
formula
Driving torque x time

Moment of nertia

At 334 r.p.m. each tooth is transmitting the drive
for 2.34 times as long as at the higher speed. The
driving torque is more or less the same, the inertia
identical, hence much larger speed changes due to
imperfections of gear shapes or meshing are to be
expected.

When rotating, the turntable has kinetic energy
proportional to (r.p.m.)? X moment of inertia. At
the lower speed this is reduced to less than }th of
its 78-r.p.m. value.

Regular and irregular abstractions of energy take
place due to variations in friction of the governor
bearings, gears, and the pickup itself, thus producing
further speed changes. This can be countered by
increasing the moment of inertia of the turntable by
a factor of 2-34 times from the first point of view,
and 5.5 times from the second—hence 5.5 times,
to be on the safe side!

Now the moment of inertia of a circular flat disc
—our turntable—cquals § mr?® where m is its mass
and » its radius. To increase its inertia either m,
r, or both can be increased. If the loading is evenly
distributed and the diameter unchanged, the new

Change of angular velocity

Fig. 1. Section of inverted turntable, showing effect
of surface tension in holding the level of lead above
the height of the rim.

DRILLED FOR
BALANCING \

\

TINNED NUT
AND BOLT
»
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weight will have to be 5.5 times the old. If the
loading is arranged mainly near the outside of the
turntable, less will be needed since 1lb, 4in from
the centre, is as effective as 4lb, 2in from the centre.
I favour, however, the first way, since the heavier
turntable will be relatively immune from vibration
in any other direction as well

Adding the Weight

Lead is probably the most useful material for this
purpose, since it can be melted quite easily over a
gas-ring. A layer on top of the turntable is attractive,
since it puts the magnetic pickup farther from the
steel turntable. This will need machining on the
upper face and the spindle will have to be lengthened
—a major engineering feat. It is quite easy, how-
ever, to put 8-12 lbs of lead underneath the standard
12in turntable.

First, drill the turntable to take six 6 BA counter-
sunk brass bolts. Use the radial ribs and then there
is no fear of the heads projecting. Tin the visible
part of the bolt and the nut, and when cool smear
on more flux to make sure the lead will adhere
properly. Invert the turntable and level it carefully
on a stone or concrete floor—firmly, because it is
verv heavy once the lead is poured in. Ifa blowlamp
is available the lead need only be just above its
melting point when poured. The blowlamp is to
keep the surface molten long enough to allow it to
run perfectly level. The lead will finish neatly at the
edge of the turntable (not tinned) up to }in above the
level of the rim, due to surface tension. This neat

KNURLED
LOCKNUT

33y

Fig. 2. Pre-set cam stops facilitate a quick and
accurate change of speed.

INustrating the method of testing the turntable for
balance.

finish minimizes the amount of balancing necessary.
If the centre boss is an alloy casting, be careful not
to overheat it. In the absence of a blowlamp, the
lead must be made much hotter, skimmed more
thoroughly, and poured as quickly as possible
Preheating the turntable would obviously help too

After cooling, place on the spindle, rotate and
check for flatness. If out of true, remove, invert on
to a firm surface and a judicious hammer blow on the
lead, about a third of the way out from the centre,
on the correct radius, will do the trick.

Balance is important since it will affect the speed
unless the spindle is perfectly vertical. Even then,
1t may rock the motor on its rubber mounting,
producing an effect like a *‘ swinger "’ record. Mount
the turntable on its spindle and tip the whole motor
till the spindle is approximately 45° to the vertical.
Holding the motor in both hands, rock it to and fro
sharply about the axis of the turntable. This leaves
the turntable almost stationary in space, but rotating
in its own bearings. The heaviest point gradually
finds its way to the bottom. Mark it with chalk.
Check it by causing it to descend from either side
in turn. This will give a more accurate position.
In order to decide roughly how much lead to remove,
stick various lumps of lead, in turn, on to the tumn-
table with Plasticine, at a point diametrically opposite
the mark and repeat the rocking process. Finally
drill out some lead and repeat. Lf persevered with,
it shows a sensitivity of less than 1 gram at the
periphery, even if 13 Ib of lead are run in.

Success will also depend upon very careful
attention to the lubrication of governor, gears and
bearings. Some concern was felt for the extra loading
of the turntable vertical thrust bearing, particularly
the type that sits on a 4in ball. No evidence of
failure of the lubricant has been observed, but the
addition of colloidal graphite, or replacement by one
of the extreme-pressure car rear axle lubricants is
recommended.

\WVhilst on the subject of lubrication, a further point
arises. Due to the increased weight, the turntable
tends to jam on the taper seating of the spindle,
making removal difficult and increasing the risk of
distorting it during removal. A smear of graphite-
loaded grease covering the full length of the taper will
be found advantageous.

Due to the increased inertia, the turntable takes
quite a time to settle at the selected speed, so that
some system of pre-set stops could be devised with
advantage. For the moving-arm type of speed
adjuster, a couple of snail-shaped cams anchored
down to the motor baseplate with knurled nuts is
one simple solution.

Really accurate assessment of the final result is
quite complicated and something on the lines of the
method described by E. W. Berth-Jones in the
December 1949 issue of Wireless Worid, or the method
described in Electronics, July 1950. would be
necessary A useful estimate of success or otherwise
can be obtained by setting the speed to 334 r.p.m.
and placing on the turntable any 78-r.p.m. frequency
record having bands of constant frequency in the
range 1,000-2,000 c/s. Centralize the record
accurately by watching carefully for lateral motion
of the pickup. . When satisfied with the centring,
listen to the reproduced tone. If no ‘' wow,’ flutter
or irregular waver is audible, then it is safe to assume
that no trouble from this source will be experienced
when listening to music.

WIRELESS WORLD, SEPTEMBER 1950
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Control’ cabin for
stereophonic trans-
mission. The only
equipment addition-
al to that of a
standard cabin con-
sists of the two
loudspeakers on the
right and left and
the central control
desk between them.

Improved

French Broadcast Using

By E. AISBERG (Editor, Toute la Radio, Paris)

HE first broadcast of stereophony, the system
in which sources of sound are restored to their
relative positions in space, took place in France

on June 1gth, 19s0. The transmission was made
simultaneously by two chains of French broadcasting
stations, the Parisian and the Paris-Inter.

To make use of this transmission two receivers were
needed. For some days before it took place, the
broadcasting authorities made frequent announce-
ments, urging friends to join forces in small groups so
as to receive it under optimum conditions. To obtain
these, it was explained that two receivers should be
placed from 5 to 7 feet apart, with the axes of their
loudspeakers converging at a very small angle; the
listeners should be at the apex of an isosceles triangle
with the sides some 7 to 10 feet long, the base being
a straight line joining the two loudspeakers. It was
also necessary that the receivers should be adjusted
to give the same volume of sound and that their
response should be matched as nearly as possible by
means of the tone controls.

Lastly, it was strongly recommended that listening
should be done in a darkened room, or at any rate,
with the eyes closed, in order to prevent any conflict
between aural and visual impressions.  This point
was found to be of very great importance.

At 8.50 p.m., the programme began with an open-
ing speech by René Clair, of French film fame, who
had undertaken the task of producing it.  After
briefly reminding listeners of the conditions required
for hearing the transmission properly, he went on to
the reproduction of a series of sounds, which showed
the acoustic possibilities of the new technique

WIRELESS WORLD, SEPTEMBER 1950

Extra Facilities

Stereophony

for

Simulating Displacement

The listener’'s ears could follow a train as it started,
gathered speed and crossed {from left to right; troops,
headed by a band, appeared to march from one side
to the other of the room in which he was sitting ; the
sounds of footsteps going quickly up a spiral staircase
could be followed. In each of these examples the
ears ‘‘ pin-pointed '’ the source of sound readily and
very exactly. The impression of movement was
strikingly realistic.

Next, listeners were regaled for more than an hour
by the production of an unpublished play of Théophile
Gautier’s, Une Larme du Diable. The new technique
proved particularly suitable for the reproduction of
this piece, in which the author gives speaking parts
not only to men and women, but also to God, the
Virgin Mary and a number of inanimate objects. The
sounds were heard coming now from one direction,
now from another, exactly as the author had in-
tended. It must be recorded that the success of this
part of the programme was due in no small measure
to René Clair’s personal touch.

The idea of making reproduction reconstitute the
spatial relations of sources of sound is by no means
new. It is well known that, provided it does not
come from a point immediately in front of or behind
the head, th2 brain determines the direction from
which a sound arrives mainly through its differing
intensity at the two ears. In other words, the
appreciation of what we may term acoustic depth is
essentially a product of binaural hearing. In the
same way, the visual sensation of depth, which
allows us to see objects standing out in relief, depends
chiefly upon the simultaneous use of two eyes, the
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Fig. 1. Various arrangements used in stereophony : (a) the most widely used two-channel system ; (b) three-channel
system designed to avoid the dead-spot found mid-way between the outer microphones or loudspeakers ; (c), (d), (e)
two-channel systems using three microphones and three loudspeakers either separately or at the same time.

angle of convergence enabling the brain to determine
distances.

When listening to broadcasts made by ordinary
methods we would be quite satisfied if we used only
one ear, because all the sounds which reach the micro-
phone are reproduced by the single small surface of
the loudspeaker diaphragm. The use of a number of
loudspeakers connected to the same output would
make no difference. There is only one way of
restoring the directions of sound-sources in reproduc-
tion and that is to use two loudspeakers fed by the
outputs from two separate channels; the differences

The two recording heads and the erasing head for

double-track tape. One track ‘‘ lags ’’ 14 cms behind
the other, and this relationship remains constant both
during the recording and during the play-back.

Fig. 2. Anelectrical method of simulating displacement
of a sound-source in the process of reproduction.
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between their respective volumes then serve to
““place ’’ the sounds.

The problem of stereophony (Greek stereos, solid)
has provided material for a vast amount of research
work. Clément Ader, who did such fine pioneering
work in the field of aviation, made one of the first
practical attempts as long ago as 1881, when he used
his ““thédtroplone” for the transmission of operas
over telephone lines. But one of the most striking
experiments was that made by the American Tele-
phone and Telegraph Company on April 27th, 1933,
when a concert given at Philadelphia was reproduced
in a Washington hall by means of a two-channel
system. Sounds were picked up by two microphones
on the right and left of the orchestra and sent, with
suitable amplification, to two loudspeakers similarly
placed in the Washington hall.

What may be termed the acoustic perspective was
faithfully restored in the reproduction. When the
producer walked across the stage, speaking as he
went, from one microphone to the other, the listeners
in Washington could follow his movements as easily
as if a single loudspeaker had been moved about on
the stage of the hall in which they were sitting.

An analysis of the technical details of the experi-
ment and of the conclusions which might be drawn
from it formed the subject of a series of articles in the
Bell System Technical Journal for April, 1934. An
important point emerging from these is that a num-
ber of transmission links of different kinds (see Fig. 1)
were tried out. The best results, however, appear to
have been obtained with a two-channel system.
With its faithful reproduction of the constantly
changing positions of the sources of sound, such a
system is perfectly adapted to all direct transmissions
from theatres or concert halls; but it does not lend
itself to those electrical artifices to which the presen-
tation of items specially prepared for broadcasting
owes so much of its flexibility.

A completely different system can be conceived in
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*hich sound-sources would be made to change their
positions by artificial methods of an entirely electrical
nature. As shown in Fig. 2, a system of this kind
uses only one microphone, the resulting modulation
being distributed to two transmitting links by means
of suitable faders. At the receiving end two loud-
speakers are required, placed at a suitable distance
from one another.  The source of sound will then
appear to move, in accordance with the relative
volume from each loudspeaker, to poinfs on an
imaginary line between the two. When one loud-
speaker is silent and sounds are coming only from
the other, the listener’s ears place their source at the
position occupied by the latter.  When the volume
from both loudspeakers is equal, the source of sound
appears to be at a point midway between the two.
Any other variation in their relative volumes makes
the source of sound appear to be at a corresponding
point between the two loudspeakers.

Working on these lines, a controller with his fingers
on the knobs of the faders can, at will, make the
voice of a broadcaster not moving an inch {rom onc
position in the studio, seem to the listener to come
from any point between his two loudspeakers. It is
not difficult to see that the system lends itself readily
to the production of a vast variety of sound effects;
in particular the position of the source of sound may
be changed instantly from right to left, or vice versa.
On the other hand, such a system can make no worth-
while use of a number of sources of sound in diflerent
positions, for all sounds, no matter whence thev
originate, are picked up by one single microphone.

The outstanding merit of the improved system of
stereophony, due to José Bernhart and Jean Wilfrid
Garrett, with which the French broadcasting authori-
ties have recently experimented, is that it combines
all the advantages of that tried out some years ago by
the American Telegraph and Telephone Company
with the facilities for deceiving the ear offered by the
system using a single microphone and two transmis-
sion channels.

In the improved svstem a number of microphones
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J. W. Garrett (left) and J. Bcrnhart (right), the engin-
eers responsible for the systern, a: tie control desx.

Fig. 3. Block diagram showing the complete layout
used in the Bernhart-Garrett process. The number
of pickups and microphones may be increased as
required. [t will be seen that sound effects from the
pickups, as well as the outputs cf the microphones,
are ied to both channels on the principie of Fig. 2.
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DOBBLE TRACK
TAPE
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may be used; but transmission takes place on two
channels only. The basic feature of the system is
that the output of every microphone is fed through
faders to both channels. Thus either of the
listener’s loudspeakers can be made to receive at will
a suitable *‘ ration ”’ of the output of any microphone.

The less active the controller, the more closely does
the working of the improved system resemble that
of the old A.T.T.C. stereophonic system. Hence, it
is readily adaptable to direct transmission from
theatres and concert halls. On the other hand, when
the controller wants to show what he really can do,
he can make sound-sources which are in fact fixed,
appear to move about it any way that he fancies—
and he can do this with speed and flexibility that it
would be difficult to match.

During the transmission of Une Larme du Diable
four microphones were in use. The effect of ‘‘depth’’
was produced by means of an echo room. By these
means an utterly amazing acoustic perspective was
brought into being, with no sacrifice whatever of
classic production methods.

The broadcast on June 19th was recorded. With
this in view the modulation of the two channels was
recorded simultaneously on two scund-tracks on the
same magnetic tape. In this way perfect synchroni-
zation was ensured during the replay.

It is to be hoped that further experimental trans-
missions will take place to assist the development of
the new system. In this way listeners will make the
pleasant discovery that it 1s not for nothing that
Nature has provided them with two ears.

SHORT-WAVE CONDITIONS

July in Retrospect : Forecast for September

By T. W. BENNINGTON
{Engineering Division, B.B.C.)

URING July the average maximum usable fre-
quencies for these latitudes were slightly lower, both
by day and night, than they were during June.

Day-time working Irequencies for long-distance com-
munication were relatively low, and conditions were very
seldom favourable on the higher short-wave frequencies.
The 28-Mc/s amateur band, for example, was almost
unusable for communication to North America, and
even in more southerly directions did not appear to give
very good results. Frequencies somewhat lower than
this were, however, very frequently usable in north-
south directions, though 20 Mc/s was about the highest
useful frequency for east-west communication. Medium-
hig:: frequencies were usable over a large part of the day
and over most paths, 15Mc/s was regularly receivable
till well after midnight,

Sporadic E continued to be prevalent, though that
with high critical frequency seemed somewhat less pre-
valent than during Jupe. On the 28-Mc/s band ‘‘short
skip ** contacts with European countries appeared some-
what less frequent than during June. Occasionally,
however, distant Continental statians on frequencies up
to 50Mc/s were heard here, and their signals no doubt
came in by way of Sporadic E. On a few occasions,
nearer Continental stations on goMc/s and on 4o-
46 Mc/s were heard, most probably by means of tropo-
spheric refraction.

Sunspot activity was about the same average level
as during last month, and has now decreased by approxi-
mately one-third since sunspot maximum.

There was more ionospheric disturbance during July
than during the past few months. Of the several pro-
longed perniods ot disturbance which occurred the most
severe were those of 4th-6th, 12th-14th and 25th-26th.
Only two Dellinger tadeouts were reported, the most
severe of these occurring at 1610-1705 on 12th.

Forecast.—There should be a considerable increase
in the day-time m.u.fs and a small decrease in the night-
time m.u.fs during September, as compared with those
for August.

Day-time working frequencies for long-distance com-
munication should, therefore, Le fairly high, though it
is not expected that frequencies as high as 28 Mc/s will
often be usable over east-west paths except, perhaps,
towards the end of the month. Over narth-south paths,
however, such frequencies should be usable almost regu-
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larly. Medium-high frequencies should remain usable
for a large proportion of the total time and frequencies
below about 10Mc/s should seldom be really necessary
at night.

Working irequencies for medium-distance communica-
tion will be somewhat lower than during August, both
by day and night, and such communication will be by
way of the E and F, layers for only a short daily period.
There shoula be a cousiderable decrease in the prevalence
of Sporadic E, though some medium-distance communi-
cation on the higher trequencies by way of this medium
may still be possible. There is often an increase in
ionospheric storms during September, and periods of
disturbed conditions are, therefore, to be expected.

The curves indicate the highest frequencies likely to
be usable over four long-distance circuits during the
month.
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RC Oscillators

Explaining Why They Are Not Just the Poor Relations of LC Oscillators

By “CATHODE RAY”

capacitance (or LC) tuning at great length

and either omit resistance-capacitance (RC)
tuning altogether or give it rather scanty notice.
Consequently some readers, who are more or less
familiar with the theory of the normal LC tuned
circuit, are somewhat mystified that apparently
similar results are obtainable without inductance.
The puzzling aspect is that in the LC circuit these
results depend on the peculiar ability of inductance
to store energy and to cancel or neutralize capacitance
at one particular frequency, whereas resistance can
do neither of these things.

The resemblance between the two systems is, in
fact, only partial. One cannot with RC circuits do
everything that one can with LC circuits. On the
other hand, for some purposes RC tuning has advan-
tages over LC tuning. They are not simple equiva-
lents. The fact that therc is a resemblance at all
is very interesting, but it should not be pressed too far.

The use of RC circuits for obtaining selectivity
has been explained quite recently by J. McG. Sowerbyt
so we shall concentrate now on oscillators. The
essential heart of an oscillator is an amplifier, because
of its being able to give an output at least as powerful
as the input, so that by connecting one to the other
in a suitable manner the amplifier can be made to
keep itself going; in other words, can oscillate.
A transformer by itself, for example, is unable to
do this; because the output power is always less
than the input. The first condition for keeping oscil-
lation going, then, is output at least as great as input.

The second is that the output must be in phase
with the input. The output at the anode of a single-
valve amplifier is in phase opposition to the input at
its grid, so connecting anode straight back to grid
does not make an oscillator. Some device such as
a transformer is needed for reversing the phase. The
tuned-anode tuned-grid oscillator is only apparently
an exception ; actually the phase reversal system is
there, though it is mixed up with the frequency-
determining parts of the circuit.

The two conditions for oscillation are not necessarily
confined to one frequency at a time, but it is usual
for them to be. The LC tuning circuit is particularly
effective in keeping oscillation definitely to a single
frequency, because it exerts a very strong control
on both the conditions for oscillation. Both ampli-
tude and phase are altered more or less sharply when
the frequency is shifted from resonance, as shown in
Fig. 1.

%‘ig. 2 is a simple and well-known example of
how the LC circuit can be incorporated in the amplifier,
with a back-coupling or retroaction coil L, to apply

MOST of the books on radio explain inductance-

t Wireless World, June 1950, p. 223.
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part of the voltage developed across L.C to the grid
in opposite phase. If L_is adjusted so that the two
conditions are only just fulfilled at the frequency of
resonance, then it is clear from Fig. 1 that at any
other frequency, even if it is only slightly different,
the output is likely to fall below the critical amount

RELATIVE AMPLITUDE

o orrrunr
WHEN (=100

B FREQUENCY DFF AESIMANCE
HELONART FREQUERLYT

Fig. 1. Graphs of amplitude and phase ‘angle of
voltage developed across a parallel resonant LC
circuit when fed from a source having infinite resist-
ance. They approximately represent the results in a
circuit such as Fig. 2 when the valve is an r.f. pentode.

Fig. 2. Very simple LC
oscillator circuit, in which
the purpose of L. is (i) to
reverse the phase and (ii)
to reduce the voltage de-
veloped across LC by the
same factor as the valve
amplifies, making the volt-
age received by the grid
equal to that necessary to
produce the voltage.
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needed to maintain oscillation, and the phase will
be right off.

Fig. 2 and 1ts modifications are very simple and
convenient, except that at low frequencies the amount
of inductance required demands an enormous number
of turns of wire and/or an iron core which introduces
the objectionable feature of non-linearity. So at
the low end of the frequency scale it is much better
to use resistance, which is cheap, linear, easy to vary,
and does not pick up hum so readily. But at first
sight a ban on inductance seems to raise considerable
difficultics. Gone is the convenient transformer
method of phase inversion. Gone, too, are the sharp-
ly discriminating characteristics shown in Fig. 1.
Connecting the output device on the cathode side
of the valve instead of the anode would certainly
make the phase right for the grid, but would also
reduce the output voltage below the input voltage
(see theory of cathode follower), so is ruled out on
that ground.

1f we are obliged to stick to a single valve, then the
qualifications of our RC system must be these:
it must be capable of shifting the phase of the valve’s
output by 180° without attenuating it more than the
valve amplifies.

A simple combination of one R and one C can be
used to cause a phase shift of anything between
{but not including) o° and go°. In Fig. 3, if R and
X, (the reactance of C) happen to be equal, then the
voltage V, across R is 45° ahead of V, the applied
voltage, and V. is 45° behind it. And Vy and V.
are both 1/4/2 (about 71 per cent) as large as V.
If R is made smaller relative to X, say by reducing
C or the frequency, the phase lead of Vy is increased,
but the magnitude of Vy is inevitably reduced.
The lead can only be increased to go° by making
V, zero, when it isn’t any good to anybody. Similar-
ly with V.

Suppose, however, that we apply V. (say) to
another RC circuit ; the output across R in that
circuit will lead Vy, and hence lead V by a greater
angle, at a further sacrifice in voltage. Obviously
even this cannot give us a total phase shift of 1807,
but we can get it by using three * stages ” of RC,

14
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Fig. 3. Basic RC phase-
shifting circuit.

J

Below : Fig. 4. How a
3-stage phase shifter
can be connected to the
single-valve amplifier to
make it an oscillator.
The variable cathode
resistance acts as an
oscillation control.
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each with a 60° shift, or four stages each giving 45°,
and so on. Only very elementary a.c. theory i1s
needed to calculate the phase shift and voltage
reduction at any frequency due to one RC stage
(as we have just dome); but the total shift due to
n equal stages is not » times that of one stage, nor is
the total voltage ratio equal to the nth power of
that of one stage. Connecting a second stage upsets
the impedance of the first stage; and the third
upsets both. The calculation of # stages is quite a
difficult mathematical problem, but here is a table
of the attenuation of 3 to 6 stages at the frequency
at which the total phase shift is 180° :

| Nuntber of
Stages Attenuation
" [+2
3 29.0
4 18.4
5 15.4
6 14.1

The figure @ = 29 for 3 stages means that the
voltage across the final R or C is 1/29th of that put
in across the first pair. So to obtain oscillation it is
necessary for the voltage amplification of the valve
to be 29 times. A 4-stage system allows a valve witha
lower p and higher power output to be used, if that is
wanted. As we have seen, anything less than 3 stages
is insufficient to give the required 180° ; and the above
table makes it seem (as is indeed the truth) that
increasing the number of stages above 3 or 4 is un-
likely to reduce the attenuation enough to be worth
the extra components. Actually the amplifier input
and output impedances generally introduce phase
shifts that modify the above figures. Fig. 4 is a simple
example of this type of oscillator.

Before going on, it may be as well to make sure
that we are quite clear why such an oscillator oscillates
at one frequency at a time, and why varying C or R
varies that frequency. The answer, of course, is that
there is only one frequency which makes the total
phase shift through the RC ‘‘ ladder ” equal to the
180° necessary for bringing the oscillatory voltage
at the grid into the correct phase to maintain itself.
(To be strictly correct, other frequencies are possible,
but only with an abnormally large number of RC
stages, and in any case voltages at these frequencies
are too heavily attenuated to cause oscillation.)

With the Fig. 4 type of circuit, in which the series
elements are C and the shunt elements R, there is
hardly any phase shift at very high frequencies,
because the capacitances are almost short-circuits;
and at very low frequencies the shift approaches go®
per stage. But whereas with a high-Q LC circuit
the phase changes very rapidly indeed in the region
of resonance (see Fig. 1), with the RC system the shift
is spread gradually over the frequency range. In
other words, it behaves in this respect like an LC
circuit with very low Q. And whereas the amplitude
falls off more or less steeply on both sides of an 1L.C
resonance peak, on one side of the working frequency
of an RC system the amplitude actually increases.
With the Fig. 4 arrangement, this is obviously the
high-frequency side ; but if the R’s and C’s were
interchanged the slopes of both phase and amplitude
graphs would be reversed. Fig. 5 shows the graphs
for the Fig. 4 system, on the assuinption that the

WIRELESS WORLD, SEPTEMBER 1950

wwWw americanradiohistorv com


www.americanradiohistory.com

-]
£
g
11
o
:
Z
g

- w40
?, FREQUENCY OFF-TUNE

Fig. 5. Phase and amplitude graphs for
3-stage RC circuit as in Fig. 4, assuming
negligible valve output impedance. When
comparing with Fig. 1, note change of scale.

output impedance of the valve is negligible. The
relative voltage figures (Vy,/V) have been multiplied
by 29 (the correct valve amplification) so as to make
the figure at the 180°shift point equal to 1, or 100
per cent. Comparing Fig. 5 with Fig. 1 we see that
for a given phase shift near the oscillation point the
corresponding frequency shift is 200 times as great
with the RC circuit as with a 100-Q LC circuit, so on
this basis the RC circuit can be reckoned to have a
“Q"” dof os.

In short, the control of frequency by phase shift,
with this type of RC circuit is very much less keen
than that of amy reasonable LC circuit, while its
control by amplitude is entirely one-sided.

If two valves can be spared for the amplifier, then
with the normal type of resistance coupling the out-
put is in phase with the input, so the RC tuning circuit
is relieved from the duty of creating a phase reversal.
Allit has to dois 1osatisfy the conditions for oscillation
(in this case, to transmit the necessary amplitude with
no phase shift) at the desired frequency, and fail as
thoroughly as pessible to satisfy them at all other
frequencies.

There are various ways of arranging resistances and
capacitances to achieve this, but the simplest is to
have one of each in series and another of each in
parallel, as in Fig. 6, where V| means input voltage
and V, output voltage. It is going to be simplest to
calculate, and satisfactory in practice, to make
R, = R,and C; = C,. Then it turns out that at the
frequency which makes V, in phase with V| the reac-
tance of C, (or C,) is equal to the resistance R,
(or R,). It also turns out that the impedance of the
R, C, pair is half that of R, C,, so V, is one-third of
VY

0

One way of seeing how Fig. 6 functions is to compare
it with Fig. 7. If we assume first that R; = R, and
Cy = C,, then the impedance of the R, C, pair is in
every respect the same as that of R, C,. The current
flowing through R, C; R, C, leads V; by some angle
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Left : Fig. 6. Series-parallel frequency-discriminating
circuit for obtaining a phase shift of 0° or there-
abouts at only one frequency.

Right : Fig. 7. At any one frequency, Fig. 6 is
equivalent to this.

between 0° and go°, but the angle is the same for
R, Gy as for R, C,. So obviously V, is in phase with
Vi and is half its magnitude. Now suppose R is
reduced to half R,, and C, is doubled, so that its
reactance is half that of C;. The phase angle of the
Rj; C; pair will be unchanged, but its impedance will
be halved, so that V, will now still be in phase with
V; but equal to only one-third of V, in magnitude,
Next, replace R, and C,4 by their parallel equivalents,
given by the standard formulae :

R.2 X .2 R 2 X 2

R, = R nd X, =-s—i—’—
where the sub;cripts pands indicatse, as you have no
doubt guessed, ‘‘ parallel”’ and “ series’ respec-

tively. If we assume that the frequency is such as to
make X, (which is the reactance of C,) equal to the
resistance R, (which is R,), then they become de-
lightfully easy to work out : the results are R, = 2R,
and X, = 2X,. So, since R, = R, = R,/2, R, =R,
and is the same thing as R,; and similarly X, is
equal to the reactance of C,. We have therefore
proved that when R, = R, and is equal in magnitude
to the reactance of C, and of C,, V, is in phase with
V| and one-third its voltage. So if we make V, the
output of our 2-stage amplifier, V, will supply the
necessary input voltage, provided that the total
voltage amplification is 3. That is not much to ask ofa
2-stage amplifier ; in fact it will almost certainly be
far less than the amplifier gives, so it will be necessary
to lose most of the amplificatipn somehow—a point
we shall take up in a few moments.

In the meantime, note that if Fig. 6 were equivalent
to Fig. 7 at all frequencies it would be unable to
discriminate between one frequency and another,
so that if the conditions for oscillation were satisfied
at one frequency they would be at all frequencies.
The object of connecting one RC pair in parallel is
of course to introduce frequency-discrimination.
If the frequency is raised, X, falls, R, becomes the
dominating partner, and the current through R, C,
comes more nearly into phase with the voltage across
them. X, also falls, but that fact makes it dominate
R,, because the greater part of the current flows
through it, and being 9o° out of phase with V, it
widens the phase difference. So on both counts the
phase of V, departs from that of V,. Similarly (but
in the opposite direction) if the frequency is reduced.

It is also pretty clear that whether the frequency
is increased or reduced it will reduce the magnitude
of V, relative to Vy, At zero frequency, the reactance
of C, is infinitely large, so V, is nil. At infinitely high

frequency the reactance of C, is zero, so again V,
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is nil. In this respect Fig. 6 is closer than Fig. 4 to
the LC circuit with its resonance peak. But it still
has a very low "' Q ' compared with any reasonable
LC circuit. This is shown in Fig. 8, which can be
compared with Figs. 5 and 1

& An advantage of Fig. 6 is that there are two RC
pairs instead of three or four, so a 2-gang capacitor
{or rheostat) is sufficient as an effective variable
frequency control.

Now the question of surplus amplification. What
would happen if nothing were done about it ? If the
back-coupling of an LC oscillator is increased beyond
the point at which oscillation starts, it makes the
oscillation grow, and in so doing it drives the valve
into heavy grid current or anode-bend cut-off, until
its amplification is reduced sufficiently to restore the
balance. In this process the oscillation is distorted.
The same happens with an RC oscillator if the
amplification is at first too great: the oscillation
grows until the amplification is sufficiently reduced.
But the distortion is very much worse, because in
the LC oscillator the sine waveform is shaped mainly
by the LC circuit itself, and is not very much dented
even when the current through the valve consists of
square waves or pulses. But the RC circuit lacks
this flywheel or pendulum effect; if the amplifica-
tion is increased even moderately beyond the neces-
sary minimum the waveform goes all to pieces. That
is why practical RC oscillators nearly always have
an automatic device to keep them only just oscillating.

A 2-stage resistance-coupled amplifier of normal
design is likely to have a voltage gain of several
hundred times, even when no particular effort is
exerted to make it large. In order to maintain good

RELETIVE AMPLITLDE

L, FREQUERCY OFF-TIME

Fig. 8. Phase and +
amplitude  graphs
for Fig. 6 circuit,
for comparison with
Fig. 5.
oyt

-
Right : Fig. 9. (a) '
z-stage  amplifier "
alone, and (b) with - T
output connected to

input by Wien ()

bridge circuit.
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waveform this must be reduced to 3; but we can
make a virtue of necessity, by using negative feedback
for the purpose. This means applying such a large
amount of back-coupling in the direction tending to
stop oscillation that it is only at the very peak of the
RC “ resonance ’’ curve that it is counteracted and
oscillation is possible. The very flat RC peak and
gradual phase curve can thus be geared up until
they compare with those of a typical LC circuit.

Fig. g(a) is the skeleton of a 2-stage amplifier.
Positive feedback, to make it oscillate, can be intro-
duced at one particular frequency by feeding one-
third of the output back to the grid by means of
Fig. 6. At the same time the large surplus gain of
the amplifier can be neutralized at all frequencies
by tapping off very nearly one-third of the output
and feeding it back in opposite phase to the cathode.
The complete circuit is then as in Fig. g(b). Drawn
like this, it can be seen in another light—as a Wien
(pronounced ‘‘ Veen ) Bridge. A and B are the
‘“ generator *’ terminals, receiving the output from
the amplifier ; whilst C and D are the “ detector ”
terminals, connected to the input of the amplifier.
If the bridge is balanced (which can be done at only
one frequency) there will obviously be no signal
input and therefore no oscillation. Assuming, as we
have done, that R, = R, and C, = C,, perfect
balance is obtained by making R; = 2R,. Points
C and D then both receive one-third of any output
voltage there might be, in the same phase, so both
are at the same potential. If R, is made less than
2R,, there is a net voltage between C and D, but in
the opposite phase for maintaining output. If R,
is greater than 2R,, there is a net voltage tending to
maintain output, and if sufficient it will cause con-
tinuous oscillation. The greater the gain of the
amplifier, the less the bridge has to be unbalanced to
produce oscillation, and the easier it is to apply an
automatic control to keep the system just oscillating
and no more. The simplest method is to make R,
a thermistor, as described in the August, 1949, issue,
page 296.

Before superhets came into general use, the most-
used method of obtaining r.f. selectivity was positive
feedback (‘' reaction ') just short of the oscillation
point. In the same way this RC oscillator system,
if set just short of oscillation, can be used for getting
a.f. selectivity. And that is the point where readers
who want to pursue the subject farther can be handed
over to J. McG. Sowerby (June, 1950, page 223).

(b)
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Monitoring
Airways Radio

Frequency Measuring Station
Established by the

Ministry of Civil Aviation

array of aerials and some of the precision measur-
ing apparatus used at the M.C.A.’s frequency
measuring station set up at Pailton, near Rugby.

Regular cheching of the frequency and field stzength
of all airways navigational aids and communication sets,
together with measuring the fréquencies of all quartz
crystal oscillators used in the various air and ground
transmitters and receivers of civil airways, constitute the
work of the station.

Pailton being roughly in the centre of England, most of
the U.K. beacons, which operate in the 250- to 400-kc/s
band, are received well enough for frequency and field
strength measurement purposes. But the station has
also some mobile equipment which makes on-the-spot
measurements to supplement those taken at Pailton.

Records are kept of all routine measurements and a
monthly graphical chart is prepared showing the day-to-

I‘HE photographs on this page show the imposing

The aerials at the M.C.A’s. frequency checking station
at Pailton. (Photo : Courtesy Ministry of Civil Aviation.)

day behavieur of all the navigational beacons. By inter-
national agreement these have to keep within +0.05 per
cent of their allotted trequencies. Checks are also made
on all airpart b.f. transmitters operating in the '3- to 11-
Mc /s band

Whilst the foregoing represents the principal activities
at Pailton, numerpus other tasks are also performed.
For example, the frequemncy meters used by civil airways
stations are periodically checked and re-calibrated if
necessary and radio flight-tests are carried cut with air-
crait for the Ministry certificate af airwarthiness.

Future plans envisage investigation into interference
problems, measurement of harmenic and parasitic radia-
tion from transmitkers and a programme of work cover-
ing v.h.{. measurements.

Left: With this equipment regular measurements are made on beacons and ground transmitters used by civil air-
ways. Right: The field strength measuring equipment used at Pailton. It is the Marconi Instruments type TME18

covering 150 kc/s to 25 Mc/s with interchangeable loops.
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UNBIANED

Meteorology for the

Million

PEAKING as one of the '‘ count-

less others’’ whom the Editor
mentions in the July issue as being
“‘more than usually dependent on
sudden changes of weather,”" I can-
not too warmly endorse his plea for
the restoration of the discontinued
““ Airmet’’ meteorological broad-
casting service and for its extension
to cover the whole twenty-four hours
of the day.

I have always made a point of
carrying my umbrella, no matter
how favourable the forecast ; not be-
cause I lacked faith in it, but merely
to safeguard my legal position lest
at any time a ‘' common informer,”’
inspired by greed of gold, caused me
to be arraigned before the Court on
a charge of '*aiding and abetting,”
since T have always understood that
it is an offence against the law to
‘ profess to tell the future.”” I am
sure that, on paper at any rate, the
learned scientist feeling his seaweed
on the roof of the Air Ministry is
equallvy guilty in this respect with
Madame Estelle gazing into her
crystal. If any of you who are

Further Outlook Unsettled.

learned in the law are of a different
opinion perhaps you will quote chap-
ter and verse to show me exactly
when the law was altered to show
discrimination between meteorologi-
cal and matrimonial forecasts.

But while T whole-heartedly en-
dorse the Editor’s appeal for a 24-
hour ‘‘Airmet’’ service, we part
company when he lends support to
a suggestion that the Third Pro-
gramme channel should be employed
during those hours of the day when
it is normally not in use. To my-
self and other Third Programme
listeners, among whom I am sorry
to say it seems clear that the Editor
is not numbered, such a sacrilege
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By FREE GRID

can only be compared to a sugges-
tion that the nave of Canterbury
Cathedral be employed as a dance
hall at such times as it is not in use
for ecclesiastical purposes.

To my mind the obvious solution
of the difficulty would be to use the
Light Programme channels by put-
ting the words of the forecasts into
the mouths of dance band crooners.
These songsters (?) have but a
limited vocabulary consisting of
words like ‘“ blue '’ and ‘‘ true’’ and
‘““you,” and no doubt they would
be glad of something fresh to sing,
such as ‘‘ the north wind doth blow
and we shall have snow.”” Dancers
and others who enjoy these pro-
grammes would be only too glad if
their favourite fare were to be con-
tinued throughout the z4 hours, and
dance band leaders would be glad of
the extra money.

Bob Allen Up to date
NTERPRISE and initiative are
qualities that have invariably
appealed to me, and I am always
pleased when | find outstanding in-
stances of them in which radio plays
a part. I was, therefore, agreeably
surprised to see a television set in
operation in the waiting room of a
scaside doctor at whose surgery I
called one evening in August to get
something to ease the pain caused
by a crab seizing my big toe when
enjoying the delights of paddling.

The waiting room was crammed to
the doors by patients, and it wus
obvious that most of them had only
imaginary complaints and had come
mainly to see the television pro-
gramme, since the town was on a
part of the coast well outside the
nominal range of Alexandra Palace,
and a television set in operation was
a comparatively rare sight; indeed,
it was only by the use of an
elaborate aerial array and a super-
sensitive pre-amplifier that it was
possible to get and hold the pro-
gramme.

At first T assumed that the only
credit for enterprise was due to the
dealer who had put in the installa-
tion and had affixed an artistic and
yet conspicuous nameplate {o it giv-
ing his name and address. I learned
differently, however, when a fee was
demanded of me for examining my
toe, as.I had expected to get it all
free under the National Health Ser-
vice as an emergency case, since I
was well away from the area of my
own doctor. Unfortunately, how-
ever, the seaside medico was not a
member of the Service.

Subsequent enquiries laid bare the
enterprising nature of this doctor,
who had, without breaking any of
Mr. Bevan’s regulations or infring-
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Enjoying the delights of paddling.

ing any of the strict rules of protes-
sional etiquette about advertising,
built up quite a lucrative practice.
It was, in fact, fully up to the
standard of permissible medical ad-
vertising set by Dickens’ Bob Allen.

Autophone Service Wanted

AT radio is now regarded as in-
dispensable by all self-respect-
ing motorists. In a few years it will
be considered equally indispensable
for & car to be on the telephone. No-
body, however, seems to be inter-
ested in the idea to-day, although it
is technically possible by means of a
micro-wave link to the nearest tele-
phone exchange. Such a system is,
in fact, in actual operation in cer-
tain ‘‘ furrin parts.”’

It should be easy to stimulate in-
terest in this country since, as is
well known to people who matter,
one of the big motoring organiza
tions has in operation a radio
patrol-car service whereby you can
ring their H.Q. from the nearest
telephone box and get a first-aid car
directed by radio to your broken-
down vehicle.

£ would be quite easv to improve
on this. Members of the organiza-
tion could be provided with small
fixed-frequency micro-wave trans-
mitter-receivers to link up with a
counterpart on the roof of the tele-
phone kiosk which would connect
the caller by landline to H.Q., with-
out the necessity of getting out of
his immobilised car and trudging
wearily to the ’'phone box. This
roof-top link would be completely
autornatic in operation like the chain
of stations between Sutton Coldfield
and the Alexandra Palace. Once get
motorists used 1o this and they
would soon demand a fully fledged
telephone service. Centimetre wave-
lengths and a chain of roadside
pick-up stations would probably be
necessary.
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LETTERS TO

THE EDITOR

The Editor does not necessarily endorse the

opinions expressed by his correspondents

Spot Wobble

HE letter of H. S. Chadwick in
your July issue queries a pre-
vious statement of E. G. O. Ander-
son in the May issue that *‘ the light
output is increased ’’ by the use of
spot wobble. If Mr. Anderson will
permit, I would like to enter the
fray on his behalf, and also because
1 find that the inability to appreciate
that conditions of scanning and
focus can affect the total light out-
put is widespread. The following

may help.
Given a fixed set of scanning con-
ditions but always maintaining

optimum focus there are two main
considerations affecting brightness.

(1) Final anode voltage (affecting
depth of electron penetration into the
screen) will increase the light output
progressively with voltage increase.
The upper limit of brightness is a
function of the screen thickness.

(2) Current increase affects bright-
ness by putting more electrons on to
the screen. The upper limit of
brightness is when the individual
electrons are so crowded that they
fall only on screem material which
is already excited to saturation by
the previous electrons.

Now the light output from a
screen as measured by a photo-cell
and galvo does not increase in a
direct ratio to an increase of beam
current, due to the current satura-
tion conditions of the screen.

As can be seen from the curve
extracts below, doubling the beam
current gives less than double the
brightness. The higher the current
the less efficient the screen becomes.

Beam Current (#A)} 50 100 200 400
Brightness 0.6 1.1 1.9 3.I5

But if in doubling the beam cur-
rent the scanned area is also doubled
then the brightness is maintained.

Now look at it another way.

If we scan the whole of the screen
as in television practice, then about
one-third of the screen (between the
lines) is not being excited at all. The
two-thirds of the screen being ex-

daylight viewing, working well up
the current/brightness curve where
the efficiency is reduced. If we now
fill between the lines either by de-
focusing or by spot-wobble we
reduce the current on the two-thirds
previously bearing all the current,
and we work on a more efficient part
of the current/brightness curve.
The accompanying curve shows
what can happen to brightness with
changes of current through the focus
coil, all. other conditions remaining
constant. S. F. NUTKINS.
Hayes, Middx..

Record and Stylus Wear

FEEL that Mr. Wood, in his

article in the July issue, did not
sufficiently bring out the main
advantage of the cantilever pickup,
namely, its ability to ‘*iron out’’
the distortion due to pinch effect.
I have myself recently constructed a
pickup of this type with a moving-
iron movement, and find that it is
now possible to obtain excellent re-
sults from records which previously
I considered virtually unplayable.
Since many of these are of excellent
musical quality it is satisfying to
hear these performances unmarred
by ‘pinchy’’ recording. Possibly
this is the reason for the great vogue
enjoyed by cantilever pickups in
America.

My own experience as regards life
of styli shows that a sapphire or
ruby may be expected to play 150
sides in a 14-gm non-cantilever pick-
up, and 300 in a 7-gm cantilever
pickup. This requires qualification,
in that the records used were by no
means all new; some, indeed, are
still showing signs of the use of fibre
needles in the ‘‘ pre-sapphire era!’’
(It is significant that *‘fibre-wear’’
will, in the course of later playings
with sapphires, gradually heal up,
due to the burnishing action of the
stylus.)

Using brand new discs only, these
figures might be doubled; but most
collectors have a large proportion of
older discs, and the already-men-

cited, is, for modern conditions of s tioned superiority of the cantilever
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types makes it prob-
able that these will
be played still
more.

I also feel that
Mr. Wood’s curves,
showing the deteri-
oration of quality
due to stvlus wear,
are misleading. The
test discs used- at
present  invariably
start with the
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Doty PORTABLE
SOUND EQUIPMENT.=% 2~

Fortable Model B 65 (open)

Can you provide a public address
system at a moment’s nhotice ?
With a B6s it is simple—just
place the equipment in a suitable
position and switch on. Incor-
porated within an easily portable
case are the amplifier complete
with loudspeaker, rotary trans-
former, 6-volt unspillable accu-
mulator and microphone with
cable. Power output is approxi-
mately § watts. The equipment
is a most useful outfit for political
meetings, religious gatherings,
auctioneers, etc., and numerous
other applications where no
electric supply mains are avail-
able.
Price complete £29 10 0

An_external speaker can be attached if
desired.-

PORTABLE
BATTERY-MAINS
AMPLIFIER, Bé619

Operates on 12-volt battery or, by means
of separate plug-in adaptor unit, on A.C.
mains. Power output approXimately
16 watts.

Full details of these models and others in thelarge
T'rix range of equipment available on request.

Send for latest catalogues and price list.

THE TRIX ELECTRICAL CO., LTD,
1-5 Maple Place, Tottenham Court Road,
London, W.I. 'Phone : Museum 5817
Grams & Cables : " Trixadio, Wesdo, London."
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highest frequency on the outside rim
(groove velocity 47 ‘in/sec). This
highest-frequency band is shown as
falling off by some 2} db at 1okc/s
after 2,000 sides at 7} gm, and 5 db
at 1okc/s, at 144 gm. However, at
the inner rim the groove velocity
may fall as low as 154 in/sec, and
cne may therefore expect a loss ol
24 (or 5) db at 3,300 c¢/s and corre-
spondingly more at higher frequen-
cies. In actual fact, a falling oil in
clarity towards the end of a side is
just about audibie after 200 sides,
and becomes troublesome after 300;
although these figures only repre-
sent averages, the behaviour of
sapphires being decidedly unpre-
dictable. Unless a very high degree
of magnification is available, wear
is5 audible long before it becomes
visible. S. C. HINE.
Harrow, Middx.

Nomenclature

OR some considerable time now
the words ‘‘capacitor’’ and

‘ resistor *’ have heen used to replace
the original designations of ‘‘con-
denser’’ and ‘‘resistance.”” These
designations I consider a great im-
provement,  There is, however,
another designation which I think is
in need of alteration—* intermediate

‘

frequency.”” This should, in my
opinion, be called ‘‘resultant fre-
quency '’ or ‘‘resultant sub-fre-
quency.’” It is not an intermediate

frequency, but a sub- or lower-
frequency created by the mixture of
the signal frequency and the oscil-
lator frequency.
Ormskirk,
Lancs.

AY I recommend to television

manufacturers the discontinu-

ance of the term ‘‘brightness con-

trol.”” ‘‘ Brightness’’ on a knob

tempts viewers to advance this con-

trol when contrast adjustment is
actually needed.

The chief results are pictures
which do a disservice to the televi-
sion industry’s future, and reduction
of the life of the tube.

A change of name, plus improved
instructions from some manufac-
turers on the use of their receiver
controls, would go a long way to
overcoming these troubles. Perhaps
someone will complete the idea by
suggesting a new word for the
offending one.

F. B. RUDD.

W. P. ROWLEY.
East Molesey, Surrey.

Reducing Television
Interference
HOSE who have to deal with com-
plaints of interference radiated
by the line time-base circunits of the

modern television receiver might be
interested to hear that some U.S,
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radio manufacturers make a prac-
tice of coating the inside of the cabi-
nets with graphite in order to reduce
this effect.

The mixture employed is a disper-
sion of colloidal graphite in water
or other volatile base which is easily
brushed or sprayed on glass, bake-
lite, wood or rubber as required.
There are several variations of the
mixture available which will form a
fairly low-resistance skin and act as
an electrostatic screen. In cases
where an “‘ uncoated ”’ tube is used,
the outer surface of the flared part
of the glass envelope should also be
coated in order to complete the
screening in the forward direction,
i.e., from the front of the receiver.
Contact is made between chassis and
‘“screens”’ by mecans of strips of
aluminium foil attached by gum
prior to the application of the
graphite.

[From observations made during
tests carried out on a typical
recciver after the application of a
coating of  Acheson’s  colloidal
graphite (‘“dag’’), it should prove
possible to reduce unwanted radia-
tions by at least ten times (20db).
In applving this remedy to a.c.
d.c. receivers, care must be taken
to restrict the coating to the inter-
nal parts of the cabinet in order to
elimmate the possibility of leakage
paths to the live chassis.

G. T. CLACK.

London, S.W.12.

Pickup Design
\/I Y letter in your July issue men-
tioned the mass of the moving
of the

parts single-turn

pickup

STATIONARY
| RIBBON LEADS

continued

under consideration. A typing error
converted the measured mass of 3.5
milligrams into the incorrect figure
of 35 milligrams. | greatly regret
the error, which many readers must
have spotted, for it is widely known
that single-turn pickups have been
available for a considerable time
where the moving parts have a mass
ot the order of 3 milligrams.

An objection has been made to
my use of the word ‘‘new’ to
describe the pickup on which tests
were made. The word was used to
indicate that the pickup was in an
unused condition. It was the latest
model of which I had cognizance,
and though I read the technical press
thoroughly I have been unable to
trace any announcement of a later
moclel.

My statement regarding the pro-
portions of resistance in a single
generating turn and the leads has
also heen challenged. In confirma-
tion of my statement I give a
detailed drawing showing the rela-
tive resistance of the single generat-
ing turn, the remainder of the
ribbon (ribbon leads), and the lead-
out wires. The total resistance ot
the ribbon was measured as 0.198
ohm, the resistance of the moving
part and the fixed part being calcu-
lated therefrom.

The drawing is approximately to
scale, and it gives confirmation to
my statement that the active signal-
generating part of the ribbon is small
compared with the rest of the lgop
formed by the remainder of the rib-
bon, the terminal connections and
the leads running along the arm.
This large non-signal-generating part
of the loop is the main reason why

Y/
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single-turn pickups tend to give
higher hum/signal ratios than multi-
turn generators. H. J. LEAK.
H. J. Leak and Company,
London, W.3.

American Insularity

I AM in entire agreement with
Keith Henney (your ]July issue)
that it is as a result of ignorance
that the majority of American
writers on technical subjects fail to
give credit to foreign writers and in-
ventors. In these circumstances,
we must ask why this ignorance
exists. The reason surely is that
those writers who are aware of the
facts do not all take the trouble to
give credit, with the result that their
readers are mis-informed, or not in-
formed, as to the true situation. For
example, Professor Maclaurin is in
an exceptionally favourable position
in that he writes from the Massa-
chusetts Institute of Technology,
whose library is obviously extremely
well stocked and which, to my
knowledge, contains many unpub-
lished documents describing the
work of foreign engineers. There
is thus no excuse {or his omission of
this essential part of the story of the
invention and development of ideas.
Attention {o details of this sort is a
duty which an author must accept.
The inclusion of these names is a
courteous and pleasant way of ac-
knowledging one’s indebtedness to
others both as an author and as one
who has benefited by their work.
1t is interesting and instructive for
the reader, and it rounds off a book
which, without it, can cause much
irritation to readers who know the
true facts. 0. S. PUCKLE.
Beaconsfield, Bucks.

MANUFACTURERS’
LITERATURE

Marine radar activities described
in a review (No. 5) issued by Cossor
Radar, Ltd., Highbury Grove, Lon-
don, N.5.

High-vacuum pumps and allied
equipment described in a ‘‘ digest "’
catalogue from W. Edwards & Co.,
Worsley Bridge Road, London,
S.E.26.

Ex-Government Equipment List
No. 7 (price 6d) from Clydesdale
Supply Company, 2, Bridge Street,
Glasgow, C.5.

Process timers described in List
120/B from Londex, Ltd., =207,
Anerley Road, London, S.E.zo.

Laboratory equipment, including
resistors, capacitors and inductors,
bridges, oscillators, magslips and
servo components are covered in the
latest series of bulletins from Muir-
head & Co., Beckenham, Kent.

At the 17th National Radio
Exhibition at Castle Bromwich,
Birmingham, there will be
shown the full range of

BULGIN

ACCESSORIES
ADAPTORS
CONNECTORS
CROCgDILE CLIPS

HOKES
FUSES & FUSEHOLDERS
JACKS & PLUGS
KNOBS
LAMPHOLDERS
MAINS CONNECTORS &
RESISTORS
PILOT LAMPHOLDERS
PLUGS & SOCKETS
POTENTIOMETERS
RESISTORS
SIGNAL LAMPS
SWITCHES
TERMINALS
TEST PRODS
VALVEHOLDERS, etc.
together with entirely new pro-
ducts, including
CONNECTORS
FUSEHOLDERS
KNOBS
MICRO SWITCHES
KEY SWITCHES
TOGGLE SWITCHES
ROTARY SWITCHES
SIGNAL-LAMP FLASHERS
TEST PRODS

etc. etc.

seea  STAND

these new

items at No.

VLELY-

orr,

Hospital Patient-call systein; de-
tails of the equipment in a leafiet
from Ardente Acoustic Laboratories
Ltd., Guildford, Surrey.

A.F. BULGIN & CO. LTD.

BYE-PASS ROAD, BARKING
Telephone: RiPpleway 3474 (S lines)
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RANDOM RADIATIONS

By “DIALLIST”

Preferred Valve Types

No ONE COULD AGREE more
heartily than I with the suggestion
made by James Franklin in the
correspondence columns of last
month’s W.W. that we should
adopt a small numher of preferred
types for valves. The saving to
manufacturers of resistors brought
about by the generat acceptance
some time ago of preferred values
must be enormous. Not so many
years have gone by since one could
readily buy resistors marked, or
colour-coded, 40,000, 45,000, 50,000
and 55,000 ohms. Comparatively
few purchasers realized that there
was a +1o per cent tolerance in
the values of standard grade re-
sistors.  But there was—and still
is. Hence a resistor marked 45,000
ohms might have a true resistance
of anything between 40,500 and
49,500 ohms; again, the genuine
value of the resistor correctly
marked 50,000 ohms could vary
{from 45,000 to 55,000 ohms. Ex-
cept in certain precision circnits,
such as those of the time-constant
type, it does not greatly matter as
a rule whether a resistor, specified
by the designer as one of 50,000
ohms, has a real value as low as
50,000 — 10 per cent= 45,000 ohms or
as high as 50,000+ 10 per cent=
55,000 ohms. Adopt a preferred
value of 47,000 ohms and you assure
the purchaser, if the toleranceis + 10
per cent, that the true value lies
between 42,300 and 51,700 ohms;
with a +5 per cent tolerance it is
between 44,650 and 9,350 ohins.
The tolerances stipulated and
accepted for valve characteristics
are very much greater; it would
seem, therefore, that the task of
drawing up a short list of preferred
valve types should not present any
insuperable difficulties from this
point of view.

The Price Question

Evervone with whom 1 discuss
the subject (not excluding some bhig
noises in valve manufacturing con-
cerns in their calmer and more
human moments!) is of opinion that
the prices of '‘ replacement’’ valves
are too high: replacement valves
being those that the experimenter
or constructor buys over the counter
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for his work, and those bought in
the same way by John Citizen to
fill the gaps caused in his radio or
television receiver by burn-outs,
wear-outs or-breakages. The style of
both experimenter and would-be
constructor is cramped. To my
knowledge, the sales of radio re-
ceivers containing .more than a
modest number of valves—and still
more so those of television sets
necessarily sporting from 18 to 30—
are restricted by the quite natural
fear that some untoward happening
involving his valves may land him
in a .position presenting two most
disagreeable alternatives. Either he
must spend on valve replacements
an amount as great as, or even more
than, the present value of his re-
ceiving apparatus, or he must be
deprived of its services. One of the
reasons given by valve manufac-
turers for the high prices charged
for replacements is that they have
to keep so many types on the
market. The adoption of preferred
types should help enormously here.

A Golden Opportunity

If ever the radio industry is to
adopt preferred valve types, the
present affords a golden oppor-
tunity. We're told (and I've no
doubt about it myself) that the
miniature valve will rapidlv super-
sede the old ‘‘bottle.”” There are
comparatively few types of minia-
ture now being made and one kind
of base is suitable for all of them.
Were the problem energetically
tackled now, it should be possible
to guard against any runaway in-
crease in the tvpes of miniature
valves like that which has occurred
to the disadvantage of everyone, in
those of the now more familiar size
and shape. A firm foundation
could be laid by agreement on the
part of radio manufacturers to use
only the B7G base for miniatures
for, say, the next five years. Nor
should it be unduly difficult to
work out a range of preferred
characteristics for a.c., a.c./d.c.
and battery valves. Curiously
enough, one of the biggest diffi-
culties might be to agree on the
preferred battery types, for with
the coming of the ‘‘ all-dry’’ radio
receiver and of the mains/batterv
set this kind of valve has gained

www americanradiohistorv com

a new importance. The filament
current has already been brought
down to somA and many of these
valves will continue to function
when the 1.t. voltage has dropped
to r.1.

The Set of the Future?

It wouldn’t surprise me if the
broadcast receiving set of the near
future was mnormally a universal
affair, based on miniature battery
valves. 1 see it incorporating light-
weight dry h.t. and Lt. accumu-
lators of types yet to be developed.
In myv vision of things to come both
batteries are served by a.c. and d.c.
trickle-chargers, the appropriate
one being brought into action when
required by a 3-position switch,
marked ‘“a.c.,”” ‘“d.c.” and ‘““off.”
\When the wuser has no mains
supply, but can get his accumulators
charged, he will have duplicate bat-
teries, both with ‘‘plug-in’’ con-
nectors and easily removed from, or
inserted into, the cabinet. Should
there be no charging station avail-
able, he will run his receiver from
dry Datteries of the inert type.
These are already well known. They
live fully up to their name, for they
are genuinely dry when purchased
and remain chemically and elec-
trically inactive until water is
supplied to their cells. The set
owner who has either a.c. or d.c.
supplies available will use just the
opposite of the present mains set
procedure. He will switch off the
mains supply when he wants to use
his set and switch it on when the
programme comes to an end. In
other words, the h.t. and IL.t.
accumulators will take charge of the
receiver when it is in use and the
a.c. or d.c. mains will take charge
of the accumulators when it isn’t.
Fantastic? I don’t think so. Re-
member, I'm thinking only of the
domestic broadcast radio receiver.
In the small living room of to-day—
and probably to-morrow-—no great
output is required from the loud-
speaker. The latter is, from one
point of view, a most inefficient
instrument, with a verv low input/
output ratio. Nor, again, does the
compact, lightweight ““dry”
accumulator exist to-day. But I
firmly believe that both the efhicient
loudspeaker and the small, light
secondary battery with its electro-
lyte in semi-solid form are not too
far awayv. Could these things be
realized, as T am sure that they will
one day, one single range of radio
valves would fulfil the needs of the
great majority of broadcast listeners.
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trade dispute reached an acute stage.

------------------------- Yy PR R T T T Py PP

IN PUBLICATION

The main body of this issue of ** Wireless World >’ went to press before the recent printing

We apologize to readers for the long delay in

publication, and also for the fact that certain matters referred to are no longer current.

On this and the succeeding three pages we have endeavoured to bring the issue up to date
by giving information on more recent events.

Sec6erescsgrasasattcsssssssussssusssusssssnssucE Vsussusaucesaessconant

Restoring Airmet

Meteorological Society, strong demands were

made by spokesmen of many diverse interests
for early restoration of the Airmet weather broad-
casts. As readers will remember, the 245-kc/s chan-
nel on which these detailed and frequent bulletins
and forecasts were transmitted was allocated under
the Copenhagen Plan for other purposes, and the
transmissions stopped abruptly last March.

It was agreed at the conference to present a peti-
tion to the Government, and this 1s being organized
by the Society’s journal Weather (49, Cromwell
Road, London, $.W.7) from where copies of the peti-
tion form can be obtained.

Wiveless World's pleas for restoration of the ser-
vice have been well supported by readers, but the
oificial attitude is that no channel is available. There
also seems to be the further difficulty that the respon-

ﬁ T a conference convened in October by the Royal

sibility for the service cannot be definitely allocated
to any particular Ministry or department; in fact,
the service benefits nearly all of us, and not mainly
air navigators, for whom it was originally mainly
intended.

That being so, Wireless World contends that the
responsibility for distributing Airmet should be
passed to the B.B.C. Space for it could be found in
the channels allocated to the Third Programme,
which, until they were annexed quite recently for
overseas propaganda broadcasting, were idle until
6 p.m. The amount of time and ether space given
to propaganda seems to us to have become quite dis-
proportionate. It is not generally realized that one
of our two exclusive medium-wave channels is used
entirely for propagating the British way of life over-
seas—instead of improving the British way of life at
home.

CURRENT TOPICS

A.M.|F.M. Tests

IN the September issue we appealed editorially for

a regular schedule of a.m./f.m. transmissions
from the experimental v.h.f. station at Wrotham
‘“if only to allow receiver designers to conduct large-
scale field tests,”” and we are now glad to be able to
give some details of the transmissions.

The two transmitters are radiating the same pro-
gramme simultaneously.  The 25-kW f.m. trans-
mitter is at present tuned to 91.4 Mc/s and the 18-
kW a.m. station to 3.8 Mc/s. The outputs are fed
into a horizontally polarized omni-directional slotted
aerial. It is understood that the main object of the
tests is not so much to prove that one method of
modulation is better than the other, but rather to
ascertain whether e.h.f. broadcasting is a practical
possibility.

At present the transmissions are being Dbroadcast
from Monday to Friday from 11 a.m. to 4.30 p.m.
with an hour’s interval at noon, and each week-day
from 6.0 p.m. until the close of the programme—
either the Home or Third—being radiated.

U.S. Colour Television

FOR months past the American Federal Com-
munications Commission has been considering
the claims of various methods of colour television in
the course of an investigation into the allocation of
trequencies in the 475 to 89o-Mc/s band to television
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stations. It will be recalled that there has been a
television ‘‘ freeze’’ in the U.S. since September,
1948, stopping the licensing of new stations until the
whole question of frequency allocation—at present
limited to the 12 channels between 54 and 216 Mc/s
—had been thrashed out. On 1st September the
F.C.C. issued a report on colour television, giving its
approval to the frame-sequential system developed
by the Columbia Broadcasting System and regular
transmission will begin on 20th November.

In the C.B.S. system the colours are changed after
each vertical scanning period. There are 144 frames
per second and, as in black-and-white, 2 to 1 inter-
lacing is employed. The number of lines per picture
is 405, or 202.5 per frame (262.5 in black-and-white).
Thus, the total number of lines per second, or hori-
zontal line frequency, is 72 x 405=29,160¢ /s.

Each colour—red, blue, and green—lasts for
1/144th of a second, and the colour sequence repeats
itself after 1/48th of a second. This period is called
a three-colour frame interval. Since only one-half
the number of lines will have been scanned in all
colours in 1/48th of a second, twice this period, or
1/24th of a second, is required for all lines to be
scanned in all colours. This period of 1/z4th of a
second is called a colour picture interval.

The C.B.S. frame-sequential system is the only one
of the colour systems so far demonstrated which can
utilize electronic or mechanical means for cclour
selection. The simplest and least expensive method
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1s the use of a colour disc. The disc rotates in front of
the receiver tube at the rate of 1,440 r.p.m. When six
colour filters are employed, two sets of red, blue, and
green filters are used. In addition to the tube size, the
shape of the filters determines the size of the colour disc.

The colour transmission process works as follows:
At the camera, which is more or less of conventional
design, a single image is produced by means of a lens
on the light-sensitive surface of the pickup tube. A
colour filter disc, fully enclosed, rotates in front of this
pickup tube and contains a series of colour filters in the
order of red, blue and green. If the camera disc has
12 filters (4 red, . green and 4 blue), the disc rotates
at 720 r.p.m.

C.B.S. has developed a series of devices, among
which is an attachment permitting the viewing in black-
and-white on a colour receiver of both tricolour and
monochrome transmissions. A convertor is also avail-
able for use with monochrome receivers permitting the
reception of transmissions in colour. This colour con-
vertor slides on tracks and when pushed aside, mono-
chrome transmissions can be received.

It will be recalled thai the colour system developed
by Pye at Cambridge is based on the C.B.S. system.

Amateur Exhibition

“T"HE fourth annual amateur radio exhibition to be

organized by the Radio Society of Great Britain will
be held at the Royal Hotel, Woburn Place, London,
W.C.1, {from November 22nd to 25th.

Among the exhibitors are: Air Ministry, Avo, Berry’s,
C. H. Davis, Decca, Easibind, E.M.I., G.E.C., G.S.V.
Marine and Commercial, Imhof, Oliver Pell Control,
Philpotts Metalworks, Post Office, Q-Max, Salford Elec-
trical Instruments, Sangamo-Weston, Short Wave Maga-
zime, Short Wave News, Taylor Electrical Instruments,
Westinghouse, Woden, Wireless World and Wireless
Ingineer.

The exhibition will be opened at 2.30 on the first day
and at 1T a.m. on subsequent days. It will close daily at
9 p.;o.  Admission to the show, which will be opened by
Hugh S. Pocock, will be by catalogue price 1s.

Records : E.M.I. Policy

IN a letter to gramophone traders, E.M.i. Sales and
Service, who issue H.M.V., Columbia, M.G.M.,
Parlophone and Regal-Zonophone records, state that
until further notice they will continue to supply stan-
dard (78 r.p.m.) records only. They aflirm their belief
in the principle of a universal single turntable speed and
state that if for any reason they consider that records
should be played at any speed other than the present
standard of 78 r.p.m., record dealers will be given a
minimum of six months’ notice of their intention to
introduce such records.

Amateur Television

WHEN asked in the House of Commons why he would
not permit amateurs to transmit television as is
done in the U.S.A. and the Netherlands, the Postinaster
General announced that the question had again been
reviewed and that arrangements were being made for
licences to, be issued.

The bands to be used will be 2,300-2,450, 5,650-5,850
and 10,000-10,500 Mc/s and special licences will be
issued as soon as' the detailed canditions have heen
worked out.

OBITUARY

Sir, Frank Gill, K.C.M.G., O.B.E., died on October
25th, at the age of 84, whilst attending meetings of the
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International  Telephone Consultative Committee
(C.C.I.F.) in Geneva. At the time of his death he was
chairman of Standard Telephones & Cables, the Inter-
national Marine Radio Co., and Standard Telecommunica-
tion Laboratories. He was a past president of the I.E.E.

W. H. Peters, O.B.E., M.I.E.E., Assistant General
Manager of the G.E.C.’s Coventry group of works, died
recently at the age of 52. He joined the Company’s Re-
search Laboratories in 1925. In 1930 he was appointed
Chief Engineer of the Radio Group at Coventry, and nine
years later he became Manager of the Radio and Tele-
vision Works. He had been Assistant General Manager
of the Coventry group, in charge of its radio activities,
since 1943.

IN BRIEF

Licence Figures.—As is to be expected during the sum-
mer months when viewing and listening are not so
popular, the increase during August in the number of
receiving licences—both sound and vision—current in the
U.K. was only 9,050. In September the increase was
35,550. The total at the end of the third quarter was
12,305,200. The quarter’s increase in television licences
was 64,200, bringing the total to 4170,800.

British Television in Berlin.—Eight British ielevision
manufacturers—Bush, Cossor, Ekco, G.E.C., Marconi-
phone, Murphy, Pye, and Ultra—demonstrated receivers
during the Industrial Fair in Berlin in October. The
studio equipment, cameras and transmitters, ‘which
operated on a closed circuit, were supplied by Pye.

‘“ Engineers in the B.B.C.”—A booklet with this title,
describing what the Engineering Division of the B.B.C.
is doing, the types of men it wants and its conditions of
service, has been prepared by the Corporation for distri-
bution to Universities and Training Colleges as a guide to
graduates and undergraduates contemplating careers as
engineers.

Decimetric Communication—Two-way telephony com-
munication on 1250 Mc/s over a distance of 75 miles
for approximately one hour was achieved by two British
amateurs—R. Tunney, G8DD), at Worcester Beacon, nr.
Great Malvern, and C. Edlin, G3QC, at Merryton Low,
nr. Leek, Staffs.

Twenty-week Courses of lectures on electro-acoustics
and pulse techniques are being held on Monday and
Thursday evenings, respectively, at the Technical College,
Beaconstield Road, Southall, Middlesex.  Applications
for enrolinent should be made immediately to the
Secretary (Tel.: Southall 3448). The fee for each course

is £1.
BUSINESS NOTES

Exporting Television Kits.—An enquiry has been re-
ceived from the Anglo-Netherland Technical Exchange,
Ltd. (Antex) of 3, Tower Hill, London, E.C.3, for kits
of parts for television receivers operating on 625-lines
for use on the Continent.

Television Repeaters.—The G.E.C. is providing the
four amplifiers—one working in each direction of trans-
mission and a stand-by for each direction—required for
each of the nineteen repeaters to be employed in the
television cable link between Birmingham and Holme
Moss. They have a gain of 52db at 4.4 Mc/s—the upper
limit of the specified frequency coverage.

Concert Hall S.R.E.—Standard Telephones & Cables
have been awarded the contract for installing the sound
reproducing equipment in the Royal Festival Hall on the
South Bank of the Thames. The installation, which
covers the main auditorium, smaller hall and ancillary
rooms, includes hearing-aid outlets fitted into the arms
of seats in the main hall.

Austrialian Agency for magnetic-tape recorders and
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inter-office communication equipment is requirsd by
Austral Impex to whom particulars should be sent direct:
Their address is G.P.O. Box 35067, Sydney, N.S.W,,
Australia.

MEETINGS

Institution of Electrical Engineers

Radio Section.—Informal lecture on ‘' The Nervous
System as a Communication Network,” by J. A. V.
Bates, M.A., M.B., at 5.30 p.m. on November 2oth.

Symposium of Papers on ‘' Radiation Monitoring
Apparatus,”” at 3.30 and 5.30 p.m. on November 28th.

The above meetings will be held at the I.E.E., Savoy
Place, London, W.C.2,

Cambridge Radio Group.—*‘ Frequency-Modulated
Broadcasting,”” by W. P. Wilson, C.B.E., M.Sc.(Eng.),
on November 27th (Joint Meeting with Cambridge Uni-
versity Wireless Society).

North-Eastern Radio Group.—‘* A New Precision A.C.
Voltage Stabilizer,”” by G. N. Patchett, B.Sc., Ph.D., at
6.15 p.m. on November zoth at King's College, New-
castle-on-Tyne.

North-Western Radio Group.—‘‘Crystal Diodes,”” by
R. W. Douglas; B.Sc., and E. G. James, Ph.D., and
‘“Crystal Triodes,”” by T. R. Scott, B.Sc., at 6.30 p.m.

on November 2gth at the Engineers’ Club, Albert Square,
Manchester.
Television Society

‘““ Feedback Methods of Scan Linearization,”” by A. W.
Keen (E.M.I.), at 7 p.m. on November 24th at the
Cinema Exhibitors’ Association, 164, Shaftesbury
Avenue, London, W.C.2.

British Sound Recording Association

“Some Features of Amplifier Design for Recording
Equipment,” by H. D. McD. Ellis, M.A., M.LE.E., at
7 p-m. on November 24th at the Royal Society of Arts,
John Adam Street, London, W.C.2.

British Institution of Radio Engineers

London Section.—'‘ Ultrasonic Generators for High
Powers,” by B. E. Noltingk, Ph.D., at 6.30 p.m. on
November 2o0th at the London School of Hygiene and
Tropical Medicine, Gower Street, W.C.1.

West Midlands Section.—Discussion on ‘‘ The Quality
of Electrical Reproduction and its Effect on Receiver
Design,”” at 7 p.m. on November 22nd at the Wolver-
hampton and Staffordshire Technical College, Wulfruna
Street, Wolverhampton.

Radio Society of Great Britain

‘Electronic Computing,”” by F. Aughtie, D.Sc.,
AMIEE., at 6.30 p.m. on November 17th at the
I.E.E., Savoy Place, London, W.C.2.

SHORT-WAVE

September in Retrospect
By T. W. BENNINGTON,

HE average maximum usable frequencies for these

latitudes during September decreased slightly dur-
ing the daytime, and decreased considerably during the
night. The latter was in accordance with the normal
seasonal trend, but the daytime variation was the oppo-
site of what would have been expected. It was
probably due to the exceptional amount of ionospheric
storminess which occurred during the month.

Daytime working frequencies for long-distance com-
munication were rather low, the 28-Mc/s amateur
band, for example, being seldom usable. I'requencies
of the order of 21-24 Mc/s were about the highest gener-
ally usable during the day, and of the order of 10 Mc/s
during the night

There was a very considerable decrease in the rate ot
incidence of Sporadic E, and not much communication
on high frequencies occurred by way of this medium.

Sunspot activity was, on the average, very much
lower than during the previous month, and was, in fact,
at its lowest level since 1946.

Some severe and prolonged ionospheric storms occurred
during the month, the most disturbed periods being
3rd-12th, 18th-21st, 25th-28th and 3oth. Only one
Dellinger fade-out was reported; at 1715 on Igth.

Forecast.-—During November daytime m.u.fs should
continue to increase, and, perhaps, will reach their
highest values for the present winter season.  Night-
time m.u.fs should continue to decrease.

Long-distance working frequencies should therefore
be high by day, and frequencies as high as 28 Mc/s
should be regularly usable over most circuits at the
appropriate times of day. At night frequencies as low
as 7 Mc/s will almost certainly be necessary in order to
maintain communication over certain long-distance
circuits.

Sporadic E is unlikely to be very prevalent, and,
therefore, medium-distance sommunication on very high
frequencies is unlikely to occur. It is likely that there
may be some decrease in ionospheric storminess, though

WIRELESS WORLD, OCTOBER 1950

CONDITIONS

: Forecast for November

(Engineering Division, B.B.C.)

those storms which do occur are likely to be trouble
some, particularly at night.

The curves indicate the highest frequencies likely 1o be
usable over four long-distar~= circaits during the month
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Projection versus Direct-viewing Television

LE.E. Discussion on Which is Better in the Home

T the I.LE.E. on October 3oth, an informal dis-
cussion on the above subject was opened by
W. T. Cocking, who gave a short introduc-
tory talk to bring forward some of the relevant
points at issue. The first, which occupied the meet-
ing for a large proportion of the time, was the ques-
tion of desirable picture size. Many speakers were
of the opinion that we need bigger pictures than are
at present given by the average television receiver,
and it was suggested at the outset by a representa-
tive of the B.B.C. that the most suitable size would
be about 20in by 15in. At the usual home-viewing
distance_of about 8ft this would subtend a viewing
angle of 10°, corresponding to a back seat at the
average cinema, and would be such that the line struc-
ture on 405-line definition would be not quite discern-
ible. One argument put forward for this order of size
by an advocate of projection television was that tele-
vision producers would not be so limited to close-up
shots as they are at present. Other speakers thought
that the large picture was more restful to the eyes,
which had freedom to move about over it, but this
opinion was disputed by two supporters of direct-view-
ing. One of them said that because the maximum
acuity of the eye existed over a very small angle, parts
of the large picture could only be seen out of the corner
of the eye, where vision was poor. The other speaker
thought that a big picture caused eyestrain because,
with the present definition, the eyes were continually
trying to focus on to details which seemed to be
there but actually were not.

Viewing Distance

Apart from this, the question of size did not pro-
voke a very sharp division of opinion, since both
sides were more or less agreed on the desirability of
big pictures. There was, however, some argument
on the relative merits of projection and direct-view-
ing tubes for producing these big pictures. The
opinion was expressed, for instance, that really large
direct-viewing tubes could not possibly be mass-pro-
duced at low prices, and so installation and replace-
ment costs would be too high. Moreover, although
there were no official figures on the lives of projec-
tion tubes—nor on direct-viewing tubes, for that
matter—there was no evidence to show that they
had shorter lives. In reply to this, it was stated that
manufacturers are hoping to produce zo0in tubes at
lower prices within a few years, and that, although
projection tubes were certainly small, they could not
be produced cheaply because of the large amount of
precision work involved.

Several speakers referred to the use of front pro-
jection on to reflecting screens to obtain even larger
pictures, but it was pointed out that the optical
focus would be upset by any alteration in the posi-
tion of the screen and such a system would always
necessitate a darkened room.

On the subject of optimum viewing distance,
several speakers agreed that this had less to do
with the size of the picture than was generally
thought. A representative of the B.B.C. said it was

340d

the absolute size of the picture that was important
subjectively, not its apparent size due to different
viewing distances. Mr. Cocking had stated that the
optimum viewing distance for a projection picture
14in wide was about 10ft, and had suggested that for
this reason the public might be disappointed with
projection television in the home where the conveni-
ent viewing distance was limited to about 6 or 8ft.
Commenting on this, a speaker thought that figures
for optimum distance could not be relied upon, as he
found that it was a matter of personal preference
and different people selected different distances. This
opinion was supported by several others, who quoted
various distances, ranging from 3ft to 9ft, taken up
by people when viewing. In reply, Mr. Cocking
stressed that his figure of 1oft was obtained from
tests in a room without chairs, so that people were
not influenced in any way by the existing seating
arrangements.

Picture Quality

Dealing with comments on comparative picture
quality, a speaker said that the rough matt appear-
ance of some projection pictures was due to the screen
being too thick or having lenticular rulings which
were too coarse. The fact that the line structure of
the raster could not be seen was criticized by en-
gineers. Other supporters of projection pointed out
that although the high-light brightness of projection
was lower than that of direct-viewing tubes, projec-
tion television gave a better contrast ratio in a lighted
room because of the directional effect of the viewing
screen. This resulted in a viewing angle of about 20°
vertical and 60° horizontal, and light originating out-
side these angles had negligible effect on the picture.
The use of a tinted screen on the direct-viewing tube
did not, however, balance this advantage because of
specular reflections from the polished surface of the
screen.

Several speakers were of the opinion that although
the directivity of projection television was a help
towards good brightness, more could be done by im-
proving the optical system, which was stated to be
only 4 or 5 per cent efficient at the moment. In
response to Mr. Cocking’s suggestion that saturaticn
effects in the fluorescent screen were perhaps respon-
sible for limiting brightness, those supporting pro-
jection television stated that saturation effects were
small, whilst the opinion of those on the other side
was that saturation was important. A further
speaker added that it was difficult to measure satura-
tion anyway. It was agreed that saturation effects
could be reduced by using a bigger projection tube,
for this would decrease the brightness per unit area
required on the tube face; this was not recom-
mended, however, because it would increase the size
of the optical system and so its cost.

Reference was made to spot wobbling as a means of
obscuring the lines so that large pictures could be
closely viewed, although it was pointed out that this
did not help with the horizontal resolution in any
way.
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The

An instrument of laboratory sensitivity built in a robust and portable form,
for use in conjunction with electronic and other apparatus where it is imperative
lhzge the instrument should present a negligible Joading factor upon the circuit
under test.

The instrument consists basically of a balanced bridge valve voltmeter. It
incorporates many unique features and a wide set of ranges, so that in operation
it is as simple to use as a normal multi-range testmeter. Gives 56 ranges of

readings :
D.C. Volts: 2.5 mV. to 250v. limited to [00v. above 50

Input Resistance || megohms. Mc/s.

25 mV. to 10,000v., Input A.C. Output Power: 5 mW, to

Resistance {10 megohms, 5 watts in six different load
D.C. Current ; 0.25 yA. to | amp. ;is'::ances iz 4 e AT

e pionfaliiranees. Decibels : —0Db. to --20 Db.
A.C. Volits : 0.1 v, to 2,500v. R.M.S. Zero level 50 mW,

up to 2 Mc/s. With diode Capacitance : 0001 uF, to 50 uF.

probe external 0.lv. to 250v. Resistance : 0.2 ohm to 10 meg-

R.M.S. Useful measurements ohms.,

can be made up to 200 Mc/s., Insulation : 0.] megohm to 1,000

the applied voltage being megohms.
The thermionic circuit gives delicate galvanometer sensitivity to a robust moving- [ s
coil movement, which it is almost impossible to damage by overload. The &he new | Avo . \d/ALVE DA{I:
instrument is quickly set up for any of the various tests to_be undertaken, a ANUAL 18 supplied free wi
single range selector switch automatically removing from the circuit any voltages this instrument. It is the most
and controls not required for the test in question. comprehensive quick - reference

Size : 124" x 9" x 54" The instrument operates on A.C.%mains, valve ver produced.
£35 Weight : | 24lbs. 100 - 130V. and 200 - 260V. 50 - 60 ¢/s COpiCSdan:‘nZ;ak ge gurch:sed
Fully descriptive pamphlet available on application. separately, 15/-, post free.

See ‘AVO’ Instruments
at

THE RADIO SHOW
Stand No. 26

THE illustration depicts the improved “ Douglas” Fully
Automatic Multi-Winder, specially developed . for the high-

p‘" a\v“‘““ Vi
‘ speed production of large quantities of coils with or without
paper interleaving. It will produce round, square or rec-
tangular coils up to 6in. each in length and up to 4}in. dia-
meter. As many as 12 smaller coils can be wound simultan-
eously within the total available winding length of 12in. at

headstock speeds of between 600 and 2,000 r.p.m.

Twenty-two different Coil Winders and  Taping
Machines are illustrated in our Catal~gue, a copy
of which will be sent to interested exccutives on
application.

Sole Proprietors and Manufacturers :

Fhe AUTOMATIC ICOIL WINDER & ELECTRICAL EQUIPMENT.CO.LFD.

WINDER HOUSE- DOUGLAS STREET - LONDON * S.W.1 Jelephone: VICTORIA 3404/ e
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MOUNTIN

“Rubber to ]”etal”ir{ a fine wdrking Partnership 5

This group from our range of “ FLEXILANT > general- TYPE No.10. Bonded Rubber Bobbins
light d inst t ti is backed b for Mountings and Coup-

purpose light, and instrument, mountings is backed by T e Redicog mipreilon

the good service manufacturers expect from us. and shear.

We investigate all mounting problems. May we investi- TYPE No. 38. Light instrument mounting.

gate yours ? TYPE No. 67. Tumbler Switch Seals.

RUBBER BONDERS LIMITED

IN ASSOCTATION WITH EMPIRE RUBBER COMPANY

(PROPRIETORS H.G. MILES LTD.)

DUNSTABLE, BEDS.

R.8.72
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DD.C
IN ENGLAND

309

Throughout our long association with the radio industry quality has always been the basis of Dubilier technical supremacy.
This factor has also confirmed Dubilier’s lead in the international Television field as it is obvious that only capacitors of
tested quality and worth will satisfy designers in Television Engineering.

Experience has proved that Dubilier Capacitors,
acknowledged by technicians throughout the world
for their performance and reliability are best suited
to manufacturers of Television apparatus.
Comprehensive catalogues giving detailed information
of capacitors and technical service are available upon
request.

DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS, VICTORIA ROAD, N. ACTON, LONDON, W3

'Phone: Acorn 2241 (5 lines), ’Grams: Hivoltcon, Wesphone, London.
Cables: Hivoltcon, London. Marconi International Code. '

DUBILIE

CONDENSER €O. (1925) LTD.

-

D44
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CADMIuM PLATED BRACKETS
AND CABLE CLAMPS- ‘

UNITED INSULATOR CO. LTD. OAKCROFT RD. TOLWORTH - SURBITON - SURREY
TELEPHONE: ELMBRIDGE 5241 CABLES: CALANEL, SURBITON
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An entirely new development...

This latest Metrovick product in the field of electronics gives the
Electronic and Radio Engineer all he needs in a multi-range
instrument for the measurement of current, resistance and voltage.
In addition, provision for R.F. Voltages is made by the inclusion of
a probe which employs a diode valve for rectification.  All sections
ive indication on the same moving coil instrument, and a multiplier
switch enables all the A.C. and D.C.
ranges, except the 1000 volt scales to be
trebled if required.

Though so compact, -the instrument is
robust enough to be used constantly
under average conditions. It weighs only
17 Ib., and is contain-
ed in an attractive
steel case in cream or
blue hard stoved
enamel, fitted with
leather carrying

handle.

Send for further details
contained in leaflet 652(2-1

METROPOLITAN-VICKERS ELECTRICAL CO. LTD.

TRAFFORD PARK, MANCHESTER 17
A member of the A.EL group of Companies.

METROVICK Pioneers i rvadw & e/ectromé quipment

RIE. 909
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TRIAL OF
STRENGTH

To try the output strength of a small or mobile transmitter at any
time and at a moment’s notice, all you need is the Marconi TRANSMITTER
OUTPUT METER, type TF 912. Covering the frequency range 80-160 Mc/s,
it is battery-operated, self-contained and.portable. The scale expansion
of the meter is such that low power transmitters can be checked at an

open part of the scale. The basic design feature is a bolometer bridge el

with moving coil indicator employing a 75 ohm resistively terminated T R A N S M I T T E R
input line of novel character. Further details are freely available. ou T PUT M ET E R
Please ask for foldler SUMMARY OF COMMUNICATIONS TEST GEAR Type TF 912

ST. ALBANS, HERTFORDSHIRE - Telephone: St. Albans 6161/5

Northern Office 1 30 Albion Street, Hull. Western Office: 76 Portview Road, Avonmouth. Southern Office
and Showrooms: 109 Eaton Square, London, S.W.1. Midland Offices 19 The Parade, Leamington Spa

Mareoni Instruments Limited @

56U | B
_———TONE o Qo V.H.F.
= LEP °

“rHE RADIO TEDER THE DASH

cAN TUCK UNDE— » RADIO TELEPHONE
¥ : EQUIPMENT

The B.C.C. Mobile Radio-Telephone
illustrated here will give two-way
communication with the Fixed Station
up to a distance of 25 miles or with the
portable Pack-set up to 5 miles.

This B.C.C. equipment sets a new standard
in V.H.F. Communications Technique and
has been approved by the G.P.O. The
complete range consists of:

Fixed Stations ...Models LI1| & HI il
Mobiles ... ...Models L67 & Hé67
Pack Sets ... ...Models L45V & H45V
Hand Portables ...Models L4SAV & H45AY

This equipment can be supplied to cover
any spot frequency in the 75-100 Mc/s or

150-185 Mc/s bands.
1~E$E Size T/R. I1§in. X 8in. x 4in. (30cm. x 2bcm. < 10em -

Power Pack 8in. x Siin. x 3tin. (21 ecm. X l4cm. X 8cm.) iries to:—
6 Weight T/R I5¢Ibs. (Tke.p, Power Pack 9% Ibs. (42kgy /1| enquiries ¢

’
RE The Transceiver is easily installed betow the instrument panel MARCONI’S WIRELESS %
T with the small power pack in any convenient place. The remarkabiy low TELEGRAPH Co. Ltd.,
f battery drain permits connection of the set to the car batteries,obviat-  Chelmsford, Essex.
ng the cost and weight ot auxiliary accumulators or larger dynamo
E =

BRITISH COMMUNICATIONS CORPORATION LTD. Gordon Avenue, Stanmore, Middlesex. Tel. GRImsdyke 1455
=4
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PROBLEM:

To close cooker door securely on main body,
and ensure that it can be opened and shut in

the fastest and easiest way.

SOLUTION:
‘ Spire Spring Latch Type SRV and ball
i ; stud. Just a direct pull frees the ball stud.

THATS FIXED THAT-FASTER, CHEAPER BETTER

Here’s another cost saver. SRV type Spire Speed Clips afford a simple spring
latch for removable assemblies such as doors on refrigerators, cookers,
cabinets, inspection covers, etc. Spire fasteners — “the fastest thing in
fastenings” — are saving assembly time and cost on thousands of jobs. Why
don’t you find out what they can do for you? Write direct to us.

Spsﬂ'e SPEED NUTS

Enquiries to:
SIMMONDS AEROCESSORIES LTD., BYRON HOUSE, 7-8-9 ST. JAMES’S ST., LONDON. S.W.1
HEAD OFFICE AND WORKS: TREFOREST, GLAMORGAN.

ALSO BIRMINGHAM, STOCKHOLM AND MELBOURNE.
208
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DISTORTION !/20th TRIODE VALVES FREQUENCY

of 19, overall including  throughout for stabil- RANGE EXTEND-

Tone Controlstagesand ity and low distor- ED TO 20 to 30,000
pre-amplifier. tlon, c.p.s.

)

P s

" Finished in Dimenso,
a new rustproof
finish that will
last a lifetime.

"THE CONCERT

MASTER’

The Amplitier with :
all the plus features LRk ; g s

£z9|00 o '_ _ 1‘:—///3.7,|50hmsoutput.

) leteeket

<SS MATCHING SWITCH
T for low or high output
pick-ups.

,

FOR  STANDARD  AND

9 5 ey
LONG PLAYING RECORDS /Mﬁ o & N
MICROPHONE, ‘
Radio, Gram Selector /' \“«T\\
SIBIBCILAILY | DRV / l WRITE for 20-page Cata-

NOISE Volume logue of Amplifiers, Tuning

Control. / Units and other interesting
items TO-DAY.

BASS CON-

EXCLUSIVE — Detach- TREBLECON TROL deeper

able Control Head, has 3’ TROL cut, linear

Phone :

chassis.

SALES LTD.

cable and contains no valves or boost posi- & :r:\;o;};?;::an WEStern 3350,
—all the valves are on the tions. : / /

181 KENSINGTON HIGH STREET, LONDON, W.8

Made in Three Principal Materials

FREQUELEX

An insulating material of Low Di-electric
Loss, for Coil Formers, Aerial Insulators,
Valve Holders, etc.

PERMALEX

A High Permittivity Material. For the
construction of Condensers of the small-
est possible dimensions.

Bullers

BULLERS LOW LOSS CERAMICS

TEMPLEX

A Condenser material of medium per-
mittivity. For the constructlon of Con-
densers having a constant capacity at all
temperatures.

BULLERS LTD., 6, LAURENCE POUNTNEY HILL, LONDON, E.C.4
Telephone : Mansion House 9971 (3 lines) Telegrams: ‘' Bullers, Cannon, Lendon*’
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The 1949-50 edition of the Ediswan Mazda Valve Manual is now ready for
distribution. Containing 340 pages of data, characteristic curves and circuit
diagrams covering a wide range of Ediswan Mazda Valves and Cathode Ray
Tubes this handy pocket-sized booklet is essential to all Radio Engineers and
Designers and should be on the bookshelf of every Radio man. Send for your
copy now. Postal order 2/6d. (which includes postage and packing).

% This booklet is a condensed version of the Ediswan Loose-leaf Valve Manual and supplements the 1948-49
edition. A few copies of the 1948-49 edition are still available. price 1[4d., including postage.

MAZDA s =3¢

THE EDISON SWAN ELECTRIC CO. LTD. (Technical Publications Dept.), 155 Charing Cross Road, London,W.C‘.2.

RV220
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nolA

T pillion

Tor efficiency and fidelity each Rola speaker Is indeed
““one in a million '’ but in a more literal sense, every Rola
you receive is one in ten million speakers which are proving
the superiority of Rola performance throughout the world.
So let figures speak for themselves and specify Rola.

Manufacturers Enquiries to:—

BRITISH ROLA

FERRY WORKS, SUMMER ROAD, THAMES DiTTON:

SURREY (Emberbrook 3402-6)

Wholesale Enquiries to—SOLE DISTRIBUTORS
LONDON & NORTH:— SOUTH:—
CYRIL FRENCH LTD,, ROBSHAW BROS.,

HIGH $T., HAMPTON WICK
MIDDX. ({Kin. 2240)

The Murphy Television Pattern Generator
at the Radio Show

Do not fail to see the Murphy TV Pattern
Generator! The outstanding technical
superiority of this instrument is demon-
strated by its choice for testing the central
TV relay network at the Show. This selec-
tion is. a unique tribute to the efficiency of
the Murphy TPG11 which, in practice, cuts
service and repair cost by 50 per cent.

For your convenience during the period of
the Show, demonstrations of this 'amazing
instrument will be given, by appointment, on
the 3rd Floor, 55, Temple Row, Birmingham
(next to the Cathedral). Please contact me
at the New Victoria Hotel, Corporation
Street, Birmingham, or enquire at the
Murphy Stand, where representatives will
be pleased to put you in touch with me.

Visitors from the Holme Moss and other
] future television areas are advised not to

lose this opportunity of seeing how a Murphy
TPG1l can be invaluable before trans-
missions start.

A few instruments will be available for
immediate delivery in Birmingham, and
members of my staff will gladly arrange
demonstrations in the area.

M Remember—there_is no substitute for the
Murphy TPG11 Television Pattern Generator,
manufactured by Murphy Radio Ltd., Welwyn
Garden City, and available to all (other than
Murphy Dealers) through :

E. LIVINGSTON H0GG

Specialist in High-Grade Instruments for the
(= Communications Industry

65 BARNSBURY STREET, LONDON, N.1.

10, EXETER RD., THE SQUARE,
EOURANEMOUTH. (Tel.: 5896-7)
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enables capacitance in the
range 0.3 picofarads to 100
microfarads to be measured
to an accuracy within +19%,.
Capacitance can be measured
in situ and resistance in the
range 1 ohm to 30,000 Meg-
ohms can also be measured.
For further technical derails
please write for leaflet No.CBI1/1.

CINEMA -TELEVISION LIMITED

A Compony within the |. Arthur Ronk Organisation

Cells ® Cathode Ray Tubes

Northern Agents:

F. C. ROBINSON & PARTNERS LTD. ATKINS, ROBERTSON & WHITEFORD LTD,

287 Deansgate, Manchester 3

. X -7
N Pl v R
ESPASS I Sy
2 wiLa Q“‘;"
(dd PROSECUTED 1y 2
) e ‘o

fis
ERS
S
[ N,
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FOREMOST IN THE MANUFACTURE OF
® Counters & Chronometer; ® Metal Detectors ® Oscllioscopes @ th-tlectric
® Geiger-Muller Tubes @ Electronic Instruments
WORSLEY BRIDGE ROAD - LONDON *S-E-26
Telephone: HITher Green 4600

WIRELESS WORLD 184
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WHEN ITS A
QUESTION OF
CAPACITY...

or rather, the accurate measurement
of capacity, we think we can help you.

CiNTEL

WIDE RANGE E&Pf.EITAN(E BRIDGE

S

Scottish Agents:

100 Torrisdale Street, Glasgow, S.2

—_——
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Simple Arithmetic

THEY say that you can prove any-
thing by figures. What we would
like to prove right now is that the
recent addition of our Series goo
Reproducers, to the existing Series
700 and 8oo, makes the R. & A.
range cover every normal require-
ment of the equipment-manufacturing
industry. This is how it works out :

Between them, the three series com-

prise 15 separate models in sizes
from 5- to 12- inches in diameter,
including one elliptical
model.  Alternative flux
densities, ranging from

8,000 to 12,000 Gauss, give

&,

a total of 35 individual specifications.
All these, again, can be supplied
with or without chassis mounted or
separate transformers, and with
alternative positions for fixing-holes.
Finally, bass resonance and other
response characteristics can be ad-

justed to suit the most exacting
needs.
But by now our arithmetic is

getting complicated. All you need

to know is that once the sum
of your particular re-
quirements is known, you
can safely leave the rest
to ws.

Our current leaflets, sent on request, will help you to work out your own permutation |

REPRODUCERS

Telephone : Wolverhampton 22241.

Telegrams : Audio, Wolverbampton - — X = 4 — X =

AND AMPLIFIERS LIMITED
WOLVERHAMPTO.N

2 ot il =

ENGLAND

PAINTON

PAINTONE CO.LTD + KINGSTHORPE « NORTHAMPTON + ENGLAND

SEPTEMBER, 1950
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=== E E==22= [OR RESISTORS

§§ %g %“Ej;; 2 g%zé and all radio components
SSS_-SS=SSSSS5S=  REQUENTITE — FARADEX — TEMPRADEX

STEATITE & PORGELAIN PRODUCTS LTD. @

Stourport on Severn, Worcestershire Telephone : Stourport i1 Telegrams : Steatain, Stourport
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Quallty Reproduction

T I/l—/'J“ ! ?a‘bEFlc;ENICY&_
sl B

7 standard laws,
/ capacity ranges,
/& voltages up to I5kV.

MICA DIELECTRIC
COMPRESSION TRIMMERS
.

!
|
|
[
|
l AR -SPACED TRIMMERS
|

VARIABLE
TRANSMITTING

| | CAPACITORS

The Revolutionary

GOLDRING

Headmaster

The refinements of 2 By eliminating all
Push - pull and a | unnecessarygadgets HYEERPIDELIE L
twelve-inch loud- 7 | and circuits, Am- PICK_“P
speaker, so essen- . bassador have pro-
tial to achieve duced the Six-Fifty
quality reproduc- = Console with these
tion, are no longer ¢ refinements for the b iTan) (iciggaeble uPicly
confined to higher- © modest price of | Up Hegoufiegregy Lifip of recosd.
priced instruments. ’// T/zirty-Six pouna's. Supplied in attractive Display
% Carton complete with Gold-
/ A.C. or AC/DC. i ring Tonaliser and Transformer
. @
Obtainable from leading Radio dealers only. Goldring Products include :
| PICK-UPS, PICK-UP HEADS,
= SAPPHIRE JEWEL POINT ~
NEEDLES, AND RADIOGRAM

-'tf § (315 @I‘R{ ACCESSORIES.
Bl l i

:_ = REGE Write for full Descriptive Lists and Technca! Information.
< — | ERWIN SCHARF
PRINCESS WORKS, BRIGHOUSE, Yorks. 49-51a DE BEAUVOIR ROAD, LONDON, N.1

|
Telephone : BRIGHOUSE 1280 (3 lines) l Telephone : CLISSOLD 3434
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Brief Specification :
WORKING YOLTAGE — 200250 volts A,C. 50 c/s.

TAPE SPEEDS — 73%in.ssec.and 12in, sec.

RUNNING TIMES — 30 minutes and 20 minutes

REWIND — Provision for fast rewind or forward running of
complete spool in one minute

ERASING — Any recording may be erased. Erasure is
automatic, preventing double exposure

QUTPUT — 2 watts

TERMINATIONS — Inputs for microphone and, radio and outlet for
external speaker

DIMENSIONS — 18 x 13} x 93in.

WEIGHT = 38 |b. complete

ACCESSORIES — Supplied complete with microphone, tape and
spools

Sumnow

Recorder House, 48-50 George Street, Portman Square, London, W.I., England

Telephone : Welbeck 2371 (4 lines) Telegrams : Simsale, Wesdo, London Cables : Simsale, London

HOME STUDY

backs radio experience with
sound technical knowledge
The TWENTY MILLION R WNi7 o e e ool giel o7ehs e wil

a sound technological background have received successful
MEGOHMMETER instruction by means of an ICS Course. its value has been

proved not only to amateurs but to men who already have a
professional interest in radio and television engineering,
including those taking qualifying examinations. It is invalu-
able, also, to students who wish to prepare themselves for
a job in this field. Courses of instruction covering radio
and, if necessary, ‘television, include the following :

e

The modern instru-
ment for the measure-
ment of resistance.
Covers the range from
0.3 t0 20,000,000 meg-
ohms in six decades.
Two test voltages, 85v
and soov are provided
and a six-inch mitror
scale meter enables
readings to be taken
accurately and quickly.
The instrument is es-
pecially useful for test-
ing cables, resistors,
condensers and  all
insulating materials.

ELECTRONIC INSTRUMENTS LTD

17. PARADISE ROAD - RICHMOND - SURREY - ENGLAND

Complete Radio Engineering * Radio Service Engineers
Radio Service and Sales * Advanced Short-Wave Radio
Elementary Electronics, Radar and Radio
Television Technology

And the following Radic Examinations :

British Institution of Radio Engineers
P.M.G. Certificates for Wireless: Operators
City and Guilds Telecommunications
Wireless Operators and Wireless Mechanics, R.A.F.

Write today for our FREE “ Radio ” booklet which fully
describes the above ICS Courses and the facilities for the
complete study of Radio andfor Television technology. The
ICS Advisory Department will also give free and impartial
| advice on the need of and the means of instruction.
|

CORRESPONDENCE SCHOOLS

Dept. W.L. 14, Internationa! Buildings, Kingsway, London, W.C.2
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OVE
AND HIS LIGHTNINGS | 4

White flame flashing earthwards from the riven sky, to split th k; and cleave the

s

granite crag.
Olympian might made visible to mortal man, that he may know the maalty and awful
wrath of gods.

In Greek mythology and Saxon song, in warlike sagas of the Norse, in mysﬁc legends of
Valhalla and northern Rhine, the lightning’s flash illumes the fury of the Gods . .

So down the ages until man, outpacing superstition through science, strikes! the spark—
and in the bare passage of a century, transforms titanic omnipotence to a tramed servant,
obsequious behind a thin wall of white porcelain.

TAYLOR,
TUNNICLIFF
PORCELAIN

TAYLOR, TUNNICLIFF & CO. LTD. Heed Office : EASTWOOD - HANLEY - STAFFS - Stoke-on-Trent 5272-4
London : 125 HIGH HOLBORN, W.C.I. Holborn 1950. Foctories ot : Honley, Stone ond Longton, Stoffs.

17
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confidence #2 l'ﬂe/i/'ﬂ/...

e o« o o fOor the manufacturer of
Electronic Equipment, no less than
for the trapeze artist (the results
may be less spectacular but they

make far more effective balance

sheets!),

Parmeko Transformers are produced

by specialised production on single-
purpose plant, and for 20-odd years
heve inspired confidence In Grest
Britain's manufacturers of Electronioc

and Electrical Equipment,

PARMEKO of LEICESTER

Makers of Transformers for the Electronic and Electrical Industries

SEPTEMBER, 1950

' TM.R. SUPPLIES Ltd—

Exclusive ofters, all new and periect. Immedlate delivery. All prices nett.

FLUXMETERS (model WY0023. No. 1). Calibrated, In three ranges, 500/1,000,
1,000,2,000, 2,000/4,000 Gausa, with range selector, plug. Complete with metered
polarity indicator and probe for minimum gap of 1}in. Brand new, in portable

case 12x9x6in. £5/10/0 (despatch 2/-).

AUTOMATIC VOLTAGE REGULATORS (Carbon Pile). Automatically holds mains

supply at any voltage between 180 and 230v. A.C. Loading up to 500 watts. Con-

tained In ventilated steel case 6} x 7}in. x 10}in. high, with terminal panel and

pre-set voltage control knob on top. Easy to instal—diagram supplied. ldeal for

tele/vxs:ion,ln;). and dark-room work, where constant voltage is requireds Brand new

7/6 (des. 4/8).

VOLTAGE CHANGING TRANSFORMERS (portable) 100/110v.-200/240v. (in 10v.
taps) and vice versa, auto-wound, loading 1.25 KVA. In steel cabinet 9} x 7 x 6in.

‘ with carrying handle. Just right for mobile cinc work. Brand new—exceptional

offer, £4/15/0 (des. 5/-).

SELENIUM RECTIFIERS. We have a very large atock of brand new 8.T.C. Belen-
tum Bridge Rectifiers for High Duty, all at lowest prices. Examples, 30 v. 20 amps.,
72 8 (des. 1/8); 30 v. 50 amps., £7 (des. 2/6); 240 v. 10 amps., £13 (dea. 5/-).
| SEADED POLE MOTORS (Hoover). 200/250v. A.C. Suitable for wire and tape
recorders, cooling and extractor fans, cine projectors, etc., 1,200 r.p.m., very silent
running. Torque 400 Grmfcms. Body 3] x3}in. Bhaft each end, 29/8 (des.

1/-).

GEARED MAINS MOTORS (Capacitorjirduction). 220/240v. A.C. Bize 7in.
| iong by 4in. dia. 1,500 r.p'm. with 5/1 reduction gear box attached, giving final
shaft speed of 300 r.p.m. at great torque. These are substantially built to a precise
astandard. Reversible. Supplied with capacitor, brand new £4/10/0Q (des. 1/6).
STUART CENTRIFUGAL PUMPS from stock. Self-contaired Motor/Pump Units
for 220/250v. A.C. operation. No. 10 (120 g.p.h.), £5/15/0. No. 12 (600 g.p.h.),
£8/10/0. Des. No. 10 1/8 ; No. 12 3/6.

HIGH DUTY VANE PUMPS. Made to top spectfication in brorze throughout for
Admiraity. Power required to drive approx. 1 h.p. Will pump up 3.000 g.p.h.
{according to speed—200/1,000 r.p.m.) Head 756 ft. Suctlon 1ift 25ft, Industrial
concerns will be supplied with photograph giving dimensions on request. Brand
| | mew £6/15/0 (des. 4/6).

THERMO-COUPLES. New Cambridge vacuo-junctions, 5 mfa. (10 m/a. max.)
with 4-pin vaive base, each with teat report, 7'G (de.. 6d.).

LONDEX A.C. RELAYS. 220/250v. A.C. coil. Type LF. With 2 C.0. and one
“ make** switches (4-amp.), 19/6. Also Londex Low Capacity Aerfal C.0. type,
operation 230v. A.C. (tapped at 110v.) with 2-pole C.0. 4-amp. switching, mounted
on baseboard 6} x 4in., 15/6 (der. efther 1/-). We have a large range of miniature
Londex and other relays—detaile on request.

SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS. 200/250v. 50 c¢. Fitted spindiex
for hours, mins. and secs, hands, single hoie mount, silent running, supplied with
plastic dust cover, 3}in. diam. and flex. ready for use 27/@ (des. 9d.). Bet of three
handae for 5/7in. dial, 2/-.

ROTARY TRANSFORMERS. The most useful type.
250v. D.C. 125 m/a. Brand new 25/ (des. 1/-).
STEEL TRIPODS for P.A. 8peakers. The moat sturdy type under all weather
conditions, extendirg to 11ft. and collapsing for transit to 4ft. 6in. All steel con-
struction, 55/« (des. England 5/-).

Furtherdetails of any item sent, if required, on rece:pt of stamp.

‘The diligent and enthuriastic gervice,

M. R. SUPPLIES Ltd., 68, New Oxford Street, London, W.C.1
Telephone: MUSz2um 2958

Input 12v. D.C., output

/. @OAR
% i

Rricoac® el

\?: SPACED
>

Potents.
Regd Irade Mork.

LOWATTEN| HMPED ;‘"n‘ LOADING] 5
IOOH]  Aa
TYPES. | OMMs |8 Tdo e

THE LOWEST EVER [ 27 72 [1.7 |o.n 036
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* NEW MODEL

Model T24DAB.

A DC/AC mains/battery portable, giving
good performance on two wavebands.

* NEW MODEL
WITH 12" TUBE

Model VI55A (London Frequency)
VT75A (Midlands Frequency)

A handsome new table receiver with
figured walnut cabinet.

* NEW MODEL

Model ARG27A.

A beautiful radiogram that you’ll be
proud to own,

WIRELESS WORLD

If y“gu’re going to the Show
make a bee-line for the

\

MARCONIPHONE

\
\ *
THE GREA’I;‘EST gmﬂw NAME IN RADIO
\ _/

\
\

v STAND

\
A
\

\
\

The new Mar:'\oniphon,e models will have much

\
\
\

) \ 3
to interest those who appreciate technical
\

\
\
\
excellence. We h‘ope to have the pleasure of

\
\
\

showing you the full\range, some of which are
\

\
\

\
illustrated here. \
\
\
\

AND SEE
OUR NEW MODELS

NATIONAL RADIO
SEPTEMBER

SHOW BIRMINGHAM
6th-16th

% If you can’t get to the show, your Marconiphone
dealer will be pleased to give you full details.

19
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D.C. COIL RESISTANCE:
10 ohms to 42,000 ohms, also double-
wound coils. Special coils wound to spec.
in quantities.

Department W.W.

18, TOTTENHAM COURT ROAD,

ALEC WA
ﬁms L/ LONDON, W.1. Phone : MUSeum 2453, 4539
; SHOP HOURS : Mondays to Fridays 9—s5.30. Saturdays 9—1.

FULL MAIL ORDER FACILITIES

ELAYS

{ex-Ministry)

P.O. 600 and 3,000 types

AS FOLLOWS
CONTACTS: Make (M) Break (B)

Change-over (C) in twin silver, heavy
duty, and twin platinum in any
combination to 8 sets.

ALSO AVAILABLE: SIEMENS HICH/SPEED AND OTHER TYPES

MOTOR UNITS

The .Drayton R.Q. is a miniature
capacitor induction type motor with a
current consumption at 230 volts 50 cycles
of 0.09 amps pf. 0.9. It is available :
R.Q.G. GEARLESS for running at 2700
r.p.m. continuously or intermittently in
cither direction or continuously reversed.
R.Q.R. GEARED for continuous running
or reversing at speeds from 27 mins, per
rev. to 600 revs. per min.
R.Q.H. GEARED for high final shaft
speeds for continuous running, forward
or reverse,

Send for List No. N800-1.

Drayton Regulator & Instrument Co. Led., West Drayton, Mdx. « W, Drayton 261!

THE VALRADIO

HEAVY DUTY CONVERTER RANGE

(Famous since 1937)

Will supply A.C. at standard voltages
for numerous applications from D.C.
supply voltage ranging from 6-250
volts with wattage outputs from 30-
300 watts.
Frequency stability

at 50, 60 or 75 cycles per second
4 of 1 per .cent. of dead frequency.
Let us bring to your notice a few listed
by us in popular demand, others can be
considered on receipt of specification.
At hereunder incorporate Radioc and
Low Frequency suppression from

interference,
Type D.C. A.C. Wattage Price
Input Output Load
230/300-A 200/250 v. 200/250v. 200/300 £16 0 0
230/300/110-A 100/120 v. 200/250v. 150/300. £16 0 0
230/200-A 200/250 v. 200/250v. 100/200 ‘£14 0 ©
230/200/110-A 100/120 v. 200/250v. 100/200 £14 0 0
230/200/50-A 50 v. 200/250v. 100/200 £16 0 0
230°110-A 180-270 v. 200,250 v. 60/110 £1015 0

Also similar types available to operate from D.C. input
voltages of 6, 12, 24, 32 and to order.

All above prices advanced 10 per cent. from Ju.y 1st, 1950.

Literature upon request from:

VALRADIO Limited,
57, Fortess Road,
LONDON, N.W.5

"Phone : QULLIVER 5165
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A versatile aid
(o research

0350k

The unique Double Beam Tube enables the traces of two
related phenomena to be examined simultaneously. Signals

are normally fed through the Amplifiers. Calibrated YI,

Y2 and X Shifts give measurement of applied Signal 00”5[0 Beam
Voltages and Time. The Time Base operates repetitively

or by external trigger with positive or negative sync. selec- 0 S 0 l LL 0 G R A PH
tion. A Camera Model 1428 may be fitted for photographic

recording. /

Enquiries should be addressed ro :
A. C. COSSOR LIMITED, INSTRUMENT DIVISION, HIGHBURY GROVE, LONDON, N.5.
Telephone : CANonbury 1234

21



;\Aake a date
with BIGGER

Television

Come to Stand 78 - see how much better good
television can be—how the customer for a gin.
Receiver can be a satisfied viewer of a 12in. screen
at a comparatively small extra cost.

See how a 12in. Receiver is quickly converted to
a 15in. and what a magnificent picture a 1s5in.
‘“ Magnavista >’ lens presents.

See too the supreme quality of all *“ Magnavista™
products.

There is a * Magnavista > lens for all receivers.
Every lens gives unequalled magnification and
clarity. Distortion is reduced to a minimum and
the angle of view is large.

“ Magnavista >’ Lenses are made in gin., I2in.
and 15in. sizes and can be attached to cabinets
or used with an attractive wrought iron stand.

METRO PEX LTD.,
39 Great Portland Street, London, W.LI.
and King’s Heath Station, Birmingham

TELEVISION LENS

WIRELESS

WORLD SEPTEMBER, 1950

HIGH QUALITY EQUIPMENT
FOR THE AMATEUR

LOUDSPEAKER UNITS
High flux permanent magnet loudspeakers—I3}in. elliptical
(AR/S1002) £4 .17 . 6. 104in. elliptical (AR/S 1001) £2..0.0.

INTERMEDIATE FREQUENCY TRANSFORMERS
(465 KC/S) suitable for communications receivers

Low Inductance AR/T 110l (Large) .. 14/e
AR T 1103 (Medium) .1 .o 12
AR[T 1106 (Midget) .. .. 16}
High Inductance AR/T 1102 (Large) .. 1446
AR/T 1104 (Medium) .. .. 12/
AR/T 1105 (Midget) .. .. 16/

& Write for full details of complete range of E.M.I. equipment
for the Amateur.

E.M.I. SALES &

AMATEUR DIVISION,

HEAD OFFICE : HAYES, MIDDLESEX,
ENGLAND.

SERVICE

LTD.

MAINS

TRANSFORMERS & CHOKES

All **Varley " product; are manufactured from the
highest quality materials.

Transformers, etc., are individually  wound and have
interleaved windings with ample insulation, ensuring
freedom from breakdown,

The comprehensive range of Shielded and Open type
Transformers available meets the requirements of
every circuit. Write for list, etc.

MADE BY

OLIVER PELL CONTROL LTD

CAMBRIDGE ROW - WOOLWICH - S-E-I8

Telephone: WOOLWICH 1422
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A Range of
Industrial Photoceells

58CT

End-on-Series As a result of extensive research both in

material and design Mullard now make avail-
able a comprehensive range of photocells
ideally suited for industrial appiicatio_ns.

The range falls into two main groups. The "
- | caesium-silver oxide cathode (C type) cells,
+ with a high sensitivity to incandescent and
infra-red radiation ; and the caesium-antimony
cathode (A type) cells, with a high sensitivity
to daylight.

Brief technical details are listed below.
Fuller information on these and special photo-
cells is available on request.

B8G Series

Sensi- ™M
90CV . Max. Max. Dark | tivity Gax.
B7G Series Anode Cathode [Current|to colour A als_f_

Type Base Supply Current temp. cmt? L
Voltage 2,700°K F:ct‘;';
(3] (»A) (+A) | (wA/) | T
20AV B8G 150 10 - 0.08 45 —_
20CG B8G 90 | 5 0.1 150 10
¢« 20CV B8G 250 20 0.08 25 —_
Mullard 90AG | BTG 90 2.5 01 | 200 7
*90AV B1G 100 5 0.08 | 45 —_
News LPges *90CG | BIG 90 2 0.1 | 128 10
If you are not already on the *QOCV BIG 100 10 008 | 20 A
mailing list for this service of -l 3 |
advance information on new 58CG | Wire-in 90 1.5 0.1 88 9
valves, please write to us for full 58CV | Wire-in I 100 1.5 0.05 18 | —_
particulars on your business
letterheading. | * These valves are included in the new Government list of preferred valves
for the services.
ll d Thermionic Valves
u ar and Electron Tubes
| e

INDUSTRIAL POWER VALVES - THYRATRONS - INDUSTRIAL RECTIFIERS - PHOTOCELLS [Mullard]
FLASH TUBES - ACCELEROMETERS - CATHODE RAY TUBES - STABILISERS AND Q7
REFERENCE LEVEL TUBES - COLD CATHODE TUBES -  ELECTROMETERS, ETC.

Mullard Electronic Products Ltd., Century House, Shaftesbury Avenue, London, W.C.2 MVT d6A
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We. make all types of Valveholders

THE McMURDO INSTRUMENT CO., LTD., VICTORIA WORKS, ASHTEAD, SURREY

SEPTEMBER, 1950

ASHTEAD 3401

HANDSOME s as...

wThe rear ol.any of the sets in our range of HOME CONSTRUCTOR |

OUTFITS is every bit as smart as the front ! (see previous ads.).
fllustrated is a2 Radio Feeder YOU can build (to go with that
Quality amp. of yours 1). It is designed around our ever popular
30 Tuning Unit, which comprises the 30 Coil Pack (16-2,000
metres), 465 kefs IF's, J.B. 2-gang and spin-whee! assembly, which
we ALIGN AND SEAL AS A UNIT !! Price 75/6 incl., or 54/9
with ‘ standard ® dial. If you want more advanced units—we have
them. Model 40 (with R.F. stage, 3 gang, etc.), 107/- A, & S. or
86/3 with ‘standard ' 3-colour dial. 6-band Communications
Pack available. Remember, our units for the Home Constructor
have world-wide acclaim | Whether you are a beginner, experi-
menter or serious amateur you cannot do better than follow our
designs.

For details, e.even circuits, {full constructional data, etc., senl
1/6 NOW for NEW ENLARGED EDITION (44 pp.) of *° Home
Constructor's Handbook.” All items supplied by Mail DIRECT
ONLY from :

RODING LABORATORIES

70, LORD AVENUE, ILFORD, ESSEX

T e S Ve

VALVES!! VALVES!!

RECEIVING, TRANSMITTING,

MAGNETRONS, KLYSTRONS,

CATHODE-RAY TUBES, PHOTOCELLS,
ETC.

LARGE QUANTITIES
& GREAT VARIETIES
IMMEDIATE DELIVERIES FROM
STOCK
WRITE OR 'PHONE :—

S Szymans

d SHE'M

nouncé ELECTRONIC
ENGINEER & STOCKIST

(pro

95 STRODES CRESCENT
STAINES - MIDDLESEX
TELEPHONE : STAINES 3971

PROBABLY THE LARGEST ACTUAL
STOCKIST IN ENGLAND

WHOLESALE & EXPORT ONLY

N
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THE RADIO AND
TELEVISION INDUSTRY

SELENIUM RECTIFIERS

FOR LIGHT & HEAVY DUTY

1

lllustrated here are a few examples

of our wide range of Selenium
Rectifiers.

For further particulars write ‘to-day for
leaflet W.W./SR9403,

Literature is also avallable for Radio Cores,
Photo-Cells, Quartz Crystal Units, Copper
Oxide Rectifiers, these being just a few -
of our products which are b
essential to the Radio %
Industry. e

SALFORD ELECTRICAL INSTRUMENTS LTD.

PEEL WORKS . SILK STREET . SALFORD 3 . LANCS . ENGLAND
A subsidiary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND

25
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The NT2 is a very
small cold cathode
diode of wide applica-
tion: e.g. in counters,
storage circuits, ow
current stabilisers and
so on.

It is moreover an
ideal indicator tube
giving a clear bright
indication with cur-
rents as low as 0.3mA.

RATINGS
Nominal strike voltage .. 00 80 V.
Nominal maintaining: voltage at
05 mA. .. . L. - 60 V.
Maximum power dissipation 0-06 W.
Maximum current for continuous
operation . . 5 — b | mA.

THE SCIENTIFIC
T VALVE_

BRITISH

MADE

GREENHILL CRESCENT
HARROW-ON-THE-HILL, MIDDX.

Telephone : HARrow 2655

QWA

SEPTEMBER, 1950

PLAN YOUR
CAREER

=~/ RADIO - TELEVISION
. and other INDUSTRIAL
~ /, ELEGTRONIC subjects

ELEMENTARY &
ADVANGED COURSES

DAYTIME © Principles and Practice of Radio — [ year.
@® Telecommunication Engineering — 2 years. @ Electronic
Engineering — 3 years (including one year’s practical training in
E.M_.I Factories)—leading to C & G full Technological Certificate.
@® Marine and Air Radio Officers’ Course (for P.M.G. Licence).

HOME STUDY @ Radio. - @ Television. @ Industrial
Electronics @ Maths. @ Physics. “Courses in Radio and
Television (Theory and Practice) for A.M Brit.I.R.E., and City and
Guilds Examinations.” “Training also given in many other branches of
engineering including AM.I.Mech.E.,AM.I.E.E.,AM.IP.E, et

Write for FREE BOOKLET to Dept: 16

E.M.L INSTITUTES =

10 PEMBRIDGE SQUARE, NOTTING HILL GATE, LONDON, W.2

MARCONIPHONE

COLUMBIA
Telephone : BAYswater 513172, ETC.

ACCELERATION of

production-line speed

means economy . . ..

Wherever heat applications
are specified in production
lines, consult Radiant Heat-
ing Ltd.
equipment can give opti-
mum speed together with
precision and economy

Qur special gas

Write to :

for advice on heatmg problems

9 BARNSBURY PARK, N.I. Phone : NORth 1677/8.
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2] candles round the cake—the family 4
athered round the long table—and i % oun ml
g roun e long table—and in a rr

"MAGNETIC TAPE

a corner of the room, the Soundmirror,
its sensitive microphone recording on
reels of inexpensive magnetic tape all
the fun and laughter of a once-in-a-
lifetime event.

With this remarkable new Instrument PRICE :

you can make your own home sound £62
recordings—the best music—the great-

est drama, speeches, sports events, etc. Exclusive of microphone

@ Anyone can operate the Soundmirror. One single finger-tip
control provides for Play, Record, Rewlnd or Fast forward

requirements. 1

@ Recordings can be played back at once.

@ Recordings may be permanently retained, or old items erased
as new recordings are made.

@ Sound Library. You can build your own Sound Library of Music,
Speeches, Talks or family events—Blrthdays and Weddings, etc.

Full details from the Manufacturers or Demonstrations by Appointment.

THERMIONIC PRODUCTS LTD.

(DIVISION SM/WW), MORRIS HOUSE, JERMYN STREET, HAYMARKET, S.W.1
Telephone : Whitehall 6422 (5 lines)

Sales and Service Centres: MANCHESTER - BIRMINGHAM

5

EtORQE%

27
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Made in England.
Protected by British and Foreign
Patents and Patents Pending.

BRISTOL
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MODEL 750

Well engineered,

MEET US AT

THE RADIO SHOW

CASTLE BROMWICH
Birmingham  Sept.6-16

The EDDYSION

DOUBLE SUPERHETERODYNE

COMMUNICATIONS RECEIVER

BUILT BY CRAFTSMEN WHO TAKE A PRIDE
IN THEIR WORK

robustly constructed and possessing a
specification which means top-line performance. Be sure to
try this modern receiver—you will be very
favourably impressed. Come and see the
Eddystone range on Stand 83 at the National
Radio Exhibition.

STRATTON & CO. LID.

EDDYSTONE WORKS,

ALVECHURCH ROAD, BIRMINGHAM, 3l
Telephone: Priory 2231’4.

Telegrams: Stratnoid, Birmingham. /

DEPENDABILITY

Reception conditions range from excellent to
very poor, signal strength from strong to very
weak, and to cope successfully with all such
conditions you need a pair of highly sensitive
and dependable headphones.

For maximum reception
results, insist that your
local dealer supplies you
with a pair of the rightly
famous S. G, BROWN Type
“F'" headphones. Sea, land

.

and air W/T operators,
servicemen, experimenters
and radioamateurs all vouch
for their dependability.

TYPE “F"
(FEATHERWEIGHT)

PRICE 30/- PER PAIR
YOUR LOCAL DEALER CAN SUPPLY

Send for descriptive Brochure “"W.W.,” it gives
details of full range. Prices from 30/~ up to IOS/ for
Moving Coil Type K.

Telephone : T { - |

s S & (s
v 3

SHAKESPEARE' STREET, WATFORD, HERTS

BPL. TEST SETS

NOW AVAILABLE

AT NET PRICES

| B.P.L. UNIVERSAL TEST SET

£5-10-0

B.P.L. SUPER RANGER 1,0002/v.
£12-5-0

B.P.L. SUPER RANGER 20,000/v.
£14-10-0

Prices include postage and packing,
and are applicable to Home Market only.

Send your order direct to:—

BRITISH PHYSICAL LABORATORIES
HOUSEBOAT WORKS, RADLETT, HERTS

Tol : Radlett 5674-5-6 e e———
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can solve
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problems

If you have a problem of sound repro-
duction and distribution, you will find the
solution with one or a combination of the

A typical installation of Vitavox 75"
Circular Horns.

Console Reproducer. Model KC.10.

quality units in the VITAVOX range. Bitone Reproducer. Model 6201.

From a 12” cone type loudspeaker to a huge 15” Cone Loudspeaker. Model K15/40.
industrial, theatre or stadium sound system, Multicell Horns: Type 220. In 3,6,

VITAVOX can supply your individual ol
G.P.1 Pressure Unit.

12” Cone Loudspeaker: Models K12/10
Ki2/20.

need. Each unit has been specially de-

signed to solve a specific sound problem.

Thousands of VITAVOX loudspeakers, .
® Beam Projector Loudspeakers Model

microphones, units and horns are now in B.P.28.
use in the motion picture, public address ® Microphone. Type BSo. (Hand held
and radio industries. Remember—if your model}.

problems are sound—VITAVOX have the Write for full details of any or all the
answer, Illustrated above are: Vitavox range,

VITAVOX LIMITED

WESTMORLAND ROAD ‘- LONDON ' N.W.9 * ENGLAND °* TELEPHONE: COLINDALE 8671/3
TELEGRAMS: VITAVOX * HYDE °* LONDON . CABLEGRAMS: VITAVOX - LONDON



30

w W
P

.
memoaprenns 0l
e e s o

dervograph

SERVOGRAPH OPERATES DIRECTLY
FROM VERY LIGHT CURRENT
SOURCES, consuming but a few Micro-watts
for full scale deflection. Its working principle
is unique and sets up a new high standard
of accuracy and robustness for graphical
recording meters. SERVOGRAPH’s accuracy
is to BSS.89 for Grade 1 Indicating
Instruments—because 11s servo-driven pen
arm removes all load from the instrument
movement, admits a robust and trouble-free
pen, and maintains this accuracy with full

or empty ink reservoir. Needing no levelling,
it operates correctly in any position and can
be connected directly to tachometers,
thermo-couples, resistance thermometers, CO,
indicators, pH meters and so on, repeating
their accuracy on the chart. Equally useful,
too, as an ammeter, voltmeter, etc., it may
embody a moving iron, moving coil,
dynamometer or electrostatic movement.

Please write for technical leaflets 100/M,

Movements  avarlable
from 60 micro-amps. or
156 millivolts upwards.

FIELDEN (ELECTRCNICS) LTD.

PASTON ROAD : WYTHENSHAWE : MANCHESTER
FIELDEN ELECTRONIC3 (AUSTRALIA) PTY, LTD,
409 COLLINS STREET : MELBOURNE AUSTRALIA

Specialists in Industrial Eiectronic Equipment

W IRELESS

WoRLD SEPTEMBER, 1950

CERTAIN to get f >
it at ARTHURS !

Y¢ VALVES : We have probably the largest stock of
valves In the country. Send your enquiries.

AVO METERS IN STOCK

Avo Model T ...t raanans
Avo Model 7, high resistance
Avo Model 10
Valve Tester ..
Test Bridge,....
Avo Minor, AC
Electronic Test Meter
Signal Generator < =
Valve Characteristic Meter,,. £40 0

.
TAYLORS METERS. List on request.
DECCA PICK-UPS............

DECCA HEAD ...
ADAPTOR for Garrard ...,., ‘g 138

“You're

™
<o
CX- XX Y- N-¥. ¥

Demeonctrations of Philips
Projecijon Television sets
in our showrooms,

= VA‘-VE COSSOR DOUBLE BEAM
‘-ATESIEUALS OSCILLOSCOPE ......... £85 10 ©
mMA 5)- ea. *“ Viewmaster '’ Television Kits in stock
Mu\\ard - \]- ea for Birmingham and London areas. Please
Ma}dar fe\ewbe state which required.
S Radio - * LONDON’S OLDEST LEADING
post 4d. each eX¢* RADIO DEALERS

EST.
1919

AY, LTD- 1, .0.D.
PROPS. ARTHUR i or 2::: uﬁth oDrder

Our Only Address : Gray House, 150/152 Charing Cross Rd.,
London, W.C.2 TEMple Bar 58334 and 4765

ELECTRICAL, TELEVISION & RADIO ENGINEERS.

CABINET systgy

Is the popular method of
building substantial cabinets with-
out special tools or skill.

To meet the needs of home constructors a
special department has now been opened at our
London office which can supply sections machine
cut to the individual lengths required, together

with suitable rust-

proofed panels and fixing | Technical & Sales Agent
screws.  Enquiries to | C. H. DAVIS
London Office e mly | 59, BROMPTON RD,,
marked ‘‘For the LONDON, S.W.3
attention of DEPL B.” Telephone : KEN. 4201

MANUFACTURERS

PRODUS
SSity HALIAM, SLEIGH & CHESTON L7
WIDNEY WORKS * BIRMI!!GHA Mm-S

ESTABLISHED 1898

Phone: Aston Cross 0914 (o unan * Grama: Superfine, Bsrmingham 4
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PREMIER TELEVISOR KITS

FOR THE LONDON OR BIRMINCHAM FREQUENCIES

USING 9” OR
£19.19. 0.

(Carriage & Packing 15/-)

]211

speaker,

CIRCUIT

The Vision Receiver consists of 4 R.F. stages
(EF54°’s) which are followed by a Diode De-
tector and Noise Limiter (6H6) which is directly
coupled to the Video valve (EF54).

Complete Kit with valves, £3/16/0.

Carriage and packing 2/6.

The Sound Receiver comprises 3 R.F stages
{6SH7’s) followed by a Double Diode Triode
(6Q7), which acts as Detector and L.F/ Ampli-
fier. A Noise Limiter (EA50) is also incorpo-
rated. The output valve (6V€) drives a 10Qin,
P.M. Moving Coil Speaker with closed field
magnet, which is included in the Time Base Kit.
Complete Kit with valves, £3/1/0.

Carriage and packing 2/6.

MAGNETIC CR TUBES

including all parts, valves and loud

but excluding CR TUBE
‘DETAILS

The Time Bases employ blocking oscillators
on both line {(6SH7 and 807), and Frame (VRI137
and 6V6). E.H.T. {non-lethal) is taken from the
Line Output Transformer through a voltage
doubler employing two valves (VUIIl). The
Sync separators are 6H6 and 6Vé,

Permanent Magnet Focusing.

Complete Kit with valves, £8/5/6.
Carriage and packing 5/-.

The Power Supply is from a double wound
mains transformer completely isolating the
receiver from the mains. The H.T. Rectifier is a
SU4G.

Complete Kit with valves, £4/16/6.

Carriage and packing 5/-.

EACH KIT OR INDIVIDUAL PART AVAILABLE SEPARATELY

A well-made walnut finish PEDESTAL
CABINET is available from stock at
£5/10/0, .plus 7/6 carriage and packing.

Working models can be seen during
transmitting hours at our Fleet Street
and Edgware Road !{ranches.

FOR THE LONDON OR

are included.

VISION RECEIVER with valves, car-
Giage 26 5 Bicsse. mramt . soreseen .o Fmeeae
SOUND RECEIVER with valves,
iR ER O B, v oz e o« R
TIME BASE with valves, carriage 2/6 ...
POWER SUPPLY UNIT with valves,

Canriage S S R ... ¥ Lo e S 050
TUBE ASSEMBLY, carriage and packing
N T N e s

is purchased.

As is usual in all Premier Kits, every single item down
to the last Bolt and Nut is supplied. All chassis are
punched and layout diagrams and theoretical circuits

Five Easy to Assemble Kits are supplied :

This unit includes the VCR97 Tube, Tube Fittings
and Socket and a 6in. P.M. Moving Coil Speaker with
closed field for Television. The instruction book costs
2/6, but is credited if a Kit for the complete Televisor

“MAGNETIC"
CONSTRUCTION /
BOOK =

BIRMINGHAM FREQUENCIES
USING VCR97 TUBE

£17.17. 0.

(including Tube)

6 Any ot these Kits may be purchased
separately ; in fact, any single part can be
¢  supplied. A complete priced list of all
parts will be found in the instruction book.
0

20 Valves are used, the coils are all wound
and every part is tested. All you need to
build a complete Television Receiver is a
screwdriver, a pair of pliers, a soldering
iron and the ability to read a theoretica!
diagram.

[3

Sensitivity

Sound Rejection ...
Adjacent Sound Rejection

Sensitivity ...

The following sensitivity figures prove that the Premier Televisor Kits are
capable of reception at greater distances than any other standard commercial
kit or receiver whether T.R.F. or Superhet.

VISION RECEIVER

' . 2Suv for 15 v. peak to peak measured at the
Anode of the Video Valve.

Better than 40 db.

Midland Model. Better than 50 db.

SOUND RECEIVER

Vision Relection better than 50 db.

When ordering Televisor Kits
PLEASE STATE IF THE LONDON OR BIRMINGHAM MODEL IS REQUIRED

Our NEW SUMMER CATALOGUE—Now ready—Price 6d.

207,
AND AT 152.-15 3,

EDGWARE RD.,

BRANCHES AT

All POST ORDERS to 167, LOWER CLAPTON ROAD, LONDON, E.5
Terms of Business: Cash with order or C.0.D. over £I. Send 2d, Stamp for list.

EDGWARE ROAD IS OPEN UNTIL 6 pm. ON SATURDAYS

W . 2 Phone : AMBassador 4033
FLEET STREE'T, E.C.4 Phone: CENtral 2833

'Phone: AMHurst 4723
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MICROAMPS D.C.
uu.k
gl e N

SER H® 50621

SENSITIVE PANEL MOUNTING METERS

For particulars of these and our full range of measuring instruments write to :—

BRITISH PHYSICAL LABORATORIES

HOUSEBOAT WORKS *+ RADLETT - HERTS * Telephone: RADlett 5674-5-6

SEPTEMBER, 1050

¢ )

SIZE 24" 34"

RANGE 25.A 10uA 104A
to to to
50A  50A 50A
PRICE

S50.A 55/~  6l/- 93/-
200uA 45/~  S5l/- 83/-
lmA 35~  4l)- 73/-

(Export Prices on application)

All sizes available with
MIRROR SCALE

1st Grade Accuracy

MODEL WX

AUTOMATIC COIL
WINDING MACHINES

AND HAND WINDING MACHINES

Wave winding machines for single or multiple coils 1/16” to
2" wide for power drive.

SOLE AGENTS ABROAD

K. G. Khosla & Co., 22 School Lane, New Delhi, India.
Etablts Octave Mouart, 14, Quai de l'Industrie, Sclessin-lez-Liege.

Heftye & Frogg, Oslo, Norway, Storgaten, I5.

R. H. Cunningham P,T.Y. Ltd., 62 Stanhope Street, Malvern,
Victoria Australia.

ETA TOOL CO

(LEICESTER) LTD.

WELFORD ROAD,
'Phone—5386

29a, LEICESTER

BUZZER

This small buzzer has a
number of applications, such as continuity
testing, a signal for telephones and communica-
tion circuits, or as a source of interrupted
supply for bridge circuits.

It operates at approximately
500 cycles per second, and the consumption at
3 volts is very approximately 100 mA. Also it
will operate satisfactorily from 4 volts A.C.
50 cycles.

‘TAYLOR ELECTRICAL INSTRUMENTS LTD
419-424 MONTROSE AVENUE, SLOUGH, BUCKS, ENGLAND
Tulzphone SLOUGH 21381 (4 lines) Grams & Cables TAYLINS, SLOUGH

|
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Frequency Shift Equipment...

*
Designed for conversion of any stable conventional communica-
tions receiver for frequency shift operation. Type FSR.1 is
for single receiver working; other models are available for

diversity reception.

TYPE FSR 1

Sor frequency shift reception

TYPE FSK 2

Jor frequency shift keying

These units can be fitted on site by station
engineers, any modification of radio equipment

necessitated being only of a minor nature.

RADIO & TRANSMISSION DIVISION

AUTOMATIC TELEPHONE & ELECTRIC GO. lTD.@

Strowger House, Arundel Street, London, W.C.2.
Telephone: TEMple Bar 9262. * Telegrams: Strowger, Estrand, London,
STROWGER WORKS, LIVERPOOL, 7.

A. 14031-B.24
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SOUND & VISION KIT

2] Valves. Sultable for %in., 10in. and 12in. Magnetic Tubes-
Less Tube, tube holder and Mask. Chassis all stamped out.
State whether for Sutton Coldfield or Alexandra Park.
Complete with booklet, instructions, etc. £21 12s. 6d.

carr. paid.

Pre- Ampllﬁer for Birmingham. High gain, low noise, with built-
in power pack, tunable for peak sound and vision. Completely
screened. £6 19s. 6d.

MAINS TRANSFORMERS, FULLY INTERLEAVED.
SCREENED AND IMPREGNATED. ALL PRIMARIES ARE
200/250 v. Half Shrouded.

HSME3, (Midget) Output 250/0/250v. 60 m/a. 6.3v. at 3 amps.

SVANGtE 202 b SR I R IO e o 15/

HS63. Output250/0/250v. 60 m/a.6.3v. at 3 amps, 5v.

HS40. Windings as above. 4v. at 4 amps. 4v. at 2 amps......... 15/6

Qutput
HS2. 250/0/250v. 80 m/a.
HS30. 300/0/{300v, 80 mfa.
HS3. 350/0{350v.80 mja, ..
HS2X. 250/0/250v. 100 mfa
HS75. 275/0/275v. 100 mfa

HS30X. 300/0{300v. 100 m/a 19/6
HS3X. 350/0/350v. 100 m/a. 19/6
Fully Shrouded

FSMCJ. (Mldget) Qutput 250/0/250v. 60 m/a. 6.3v. ac3 amps

Sv. at 2 amps. 15/6
FS2. 250/0/250v. 80 mia. 19/6
FS30. 300/0/300v. 80 m/a. 19/6
FS3. 350/0/350v. 80 mfa. ... 19/6
FS2X. 250/0/250v. 100 m/a. 21/6
FS75. 275/0/275v. 100 mfa.... 21/6
FS30X. 300/0/300v. 100 mja. 216
FS3X. 350/0/350v. 100 m/a. ..... 20/6
All the above have 6.3-4-Ov. at 4 amps., 5-4-Ov. at 2 amps.
FS43. Output, 425/0/425v. 200 mja. 6.3v. 4 amps. C.T. 6.3v.

4 amps. C.T. 5v. 3 amps. Fully shrouded ...cc....ocooiiiniiiinnnns 42/6
FS50. Output 450/0/450v. 250 m/a. 6.3v. 2 amps. C.T,, 6.3v.

4 amps, C.T. Sv. 3 amps. Fully shrouded...........ccociiivennnnns 62/6
F30X. Output, 300/0/300v. 80 mfa. 6.3v. 7 amps. 5v. 2 amps.

Framed, Flying leads ........c.ccooiiiiiiiiiniiiiiiiiiiiiiieiiiaianns 26/6
F35X. Output, 350{0/350v. 250 m/a. 6.3v. 6 amps. 4v. 8 amps.,

4v. 3 amps., 0-2-6.3v. 2 amps. Fully shrouded .................. 59/6
FS160X, Output 350/0/350v. 160 m/a., 6.3v. 6 amps, 6.3v.

3 amps., Sv. 3 amps. Fully shrouded ... 37/6

FS43X Output, 425/0/425v. 250 mfa. 6.
Sv.3 amps. Fully shrouded ,
HSé. Output,250/0/250v. 100 m/ A L
For receiver R1355. Half shrouded
HSI150. Output, 350/0/350v. 150 mfa

3 amps. Half shrouded ......
F36. Output 250/0/250v. 100 .6.3v. .C.T.

A s RO e R e e o SNe R o« ¢ = - o e -
FSi20. Output. 350’0’350v. 120 mfa. 6.3v. 2 amps.

2 amps. C.T. 5v. 3 amp. Fully shrouded
PRI/I. Output 230v. at 30 m/a 6.3v. at 1.5/2 amps ..
The above have inputs of 200/250v.

FILAMENT TRANSFORM ERS

F4. Oucput, 4v. 2 amps.
Fé. Output,6.3v. 2 amps.
F66, Output,6.3v. .6 amps.
P6X. Output, 6.3v..3 amps. ..
Fi2 Output, 12.6v. tapped 6.3v. ps.
F24. Output, 24v. tapped (2v. at 3 amps. ......

FI2 and F24 framed with Flying Leads.
FUé. Output,0-2-4-5-6.3v. at 2 amps, .
F29. Output, 0-2-4-5-6.3v. at 4 amps. ...

FU6 and F29 clamped with Flying Leads.
F5. Output, 6.3v at 10 amps. or 5v. at (0 amps. or 12.6v. at

5 amps. or (Ov. at 5 amps. ......
F6/4 Qutput, four at 6.3v. tapped at Sv at 5 amps. per winding,

giving by sultable series and parallel connections 24v. at 5 amp.,

20v. at 5 amp., I8v. at 5 amp., I15v. at 5 amp., 12.6v. at 10 amp.,

10v. at 10 amp., 6.3v. at 20 amp., Sv. at 20 amp. revenane. A7[6

F5 and F6/4 framed with Flying Leads

OUTPUT TRANSFORMERS

MOPI. Ratlos 26, 46, 56, 66, 90, 120-1 50 m/a. max. current.

C.T. for Q.P.P. Class B, etc. Secondary 2/4 ohms. Top panel

and clamped ........oivieiiiciiiinieniniiiiiicrerteiirie reearnaaras each 5/-
OPIl. Midget Power Pentode, ratios 30, 60, 90-1, 40 mja.,

Secondary 2f3 0hms. .......iuiiiiuiiiiiiiiiiie i eeaaiaaes each 32
OP2 Midget Pentode, ratios 45-1, Secondary 2/3 ohms. 40:mfa.

per doz. 33/-

OPI10. 10/15 watts output. 20 ratios on Full and Half primary I6[3
OP30. 30 watts output, 20 ratios on Full and Half primary...... 23/9
Williamson'’s O.P. Transformer to Author’s specification £3/12/6
Chokes for Williamson’s Amplifier. 30H at 20 mfa., 15/6 ;

10H at 150 mfa.  .ooeiiiniiiiiiriceeenei e E00000 9/6
Choke C4. 60 m/a., approx. 8 H., 350 ohms 4/3
Choke C5. 40 mfa., approx. 5 H., 260 ohms 3/3

Choke €6, 50 mfa., 50 H., {,500 ohms 1
C.W.O. (add /- in £ for carriage), all orders over £2 carriage paid.
Trade enquiries invited,

H. ASHWORTH

(Dept. W.W.)
676 GT. HORTON ROAD
BRADFORD, YORKS.

SEPTEMBER, 1950

The Nesw
ACRU NEON INDICATOR LAMPS
IN 4 MODELS
SPECIAL FEATURES :— WITH SCREW
1l TERMINALS
INCORPORATED \\”//,
RESISTOR &=
ONE HOLE u ;
FITTING OR USE
ON ALC. or
CHOICE OF D.C. FROM
CHROMIUM 60 VOLTS UP-
BAKELITE WARDS
OR BRASS

RINGS

ESSENTIAL

ON ALL SWITCH-
BOARDS, TEST PANELS,

RADIO SETS, P/A  SETS,
TRANSMITTERS, ETC.

Send now
for illustrated
leaflet, prices

SOLE MAKERS

THEACRU ELECTRIC TOOL MFG CO. LTD.

123, HYDE ROAD, MANCHESTER, I2
TEL.: ARDwick 4284

fey

X

0
-]

; Si‘! gfreat c%)w/tam_,
;74 e tziwote all ovr ortls
& tU frba«ruéy‘actowe
%

. . r
; lbg{ Gfmponmts
o COMMERCE ESTATE, WOODFORD AVE,LONDON, E. I8, M_
TEL: BUCKHURST 65012
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given below.

1 It is the only * Quality ' amplifier which is not
embarrassed by the presence of sum and differ-
ence tones, many of which inevitably fall outside
the normal feedback range.

2 ltis the only amplifier which takes into account
the inherent quality of the input signal. The
harmonic range is adjustable to provide an
inverse characteristic of the distorticn rise
in the programme signal itself. (This distortion,
although present in all programmes, varies with
different types of programme both in slope and
degree.) The range is 10db to {00db per octave
with suitable rate of change of slope and two
frequencies of insertion.

3 Because of (2) it is the only amplifier which can
be used successfully with a very wide range
loudspeaker if *average’ as well as ‘ picked ’
recordings are to be played.

From a ‘ PERFECT ' input, the Q.U.A.D. will
provide the most accurate reproduction yet
achieved.

From a ‘ PRACTICAL ' input, the Q.U.A.D. will
provide the closest approach to the original
sound obtainable.

Type QU.AD. 12 watt
amplifier for AC mains.
Complete in two units as illustrated.

quality

£33

*
. an approach notably in
advance of any amplifier
vet offered to the public.

*

The word ‘notably” in the above heading should be
taken to mean that the advance is not one of small
proportions only.
immediately apparent on a cursory listening test pro-
vided that a reasonably good loudspeaker is. available.
Some main factors contributing to this advance are

It is of sufficient magnitude to be

4 It is the only amplifier in which the treble and
bass controls can be and are designed to give
the correct variations in response at all settings
for the conditions under which the equipment
Is used. This is made possible because the treble
control is no longer required to contend with
variations In programme roughness etc. With
the additional switch position (separate from
the controls), a method of pre-setting has been
achieved which is definite, simple and no longer
haphazard. The controls will therefore not be
mis-used other than by dellberate intent.

5 Day-by-day adjustments are confined to pro-
gramme quality and volume controls, a
procedure which is both simple and accurate.

COUSTICAL

MANUFACTURING COLTD
HUNTINGDON ¢« HUNTS - TEL :

361
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Radio Communications Division

WORLD

SEPTEMBER, 1950

Simple
and

Reliable

N areas where the cost of installation and maintenance
of line communications is prohibitive, the Redifon
GR. 49D comes into its own. Many hundreds have already
been supplied for small e ities, oilfields, forestry
workings and” similar assignments. Equally suitable for
static or mobile installations, the set is a complete transmitting
and receiving station and can be used for point-to-point or
ground-to-air services with both C.W. and R.T. facilities.
Radio Telephony operation is as simple as using an ordinary
dial telephene, and the fully tropicalised design ensures low
operating costs and complete reliability under the most
adverse climatic conditions. Contact Redifon for full details.

Redifon

Radio

REDIFON LIMITED, BROOMHILL ROAD, WANDSWORTH, S.W.18

DESIGNERS & MANUFACTURERS OF RADIO COMMUNICATIONS & INDUSTRIAL ELECTRONIC FQUIPMENT.

LONG PLAYING RECORDS AND
THE WILLIAMSON AMPLIFIER

Microgroove recordings require special bass and treble
compensation for faithful and pleasing reproduction.

To enable users of the Williamson Amplifier to re-
produce these records at their best, we have produced
a tone compensating unit which provides the necessary
degree of correction.

The main feature of this unit is its compact size which
enables it to be mounted on the motor board. Other
features include specially tailored networks to.suit
most recording characteristics, and the use of the
latest Mullard B8A Valves.

Full details of this and other high fidelity equipment on
application,

GOODSELL LTD.,
40, GARDNER STREET, BRIGHTON, SUSSEX
Demonstrations at :—

HOLLEY’S RADIO STORES, CAMBERWELL
H.P. Terms Avallable

Phone: VANdyke 5691

‘OSMOR
0" COILPACKS

SUPERHET and T.R.F.
modernization  of

war-time utility re- The OSMOR “Q” Coilpack
ceivers and others. does mot ¢ whistle while it
works ” but gives you perfect
performance in every way. And
it saves time, money and hours of wasted effort puzzling
over complicated wiring circuits. Just 5 connections,
5 minutes work and the job is done—and well done’

Send siamp for FREE new circuits, lists of Coils,
Coilpacks, Dials and all Radio Components, elc.

% New wavelength scales for Type A dials 8/ each.

O0SMOR RADIO PRODUCTS LTD., (Dept. W.10)

BRIDGE VIEW WORKS, BOROUGH HILL, CROYDON. BSURREY,
p Telephone : Croydon 1220.

As specified for con-
version of the Type
25 unit of the
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Government

Surplus = Immediate

37 .

STOR

Delivery from Stock

EX-R.A.F. RECEIVER TYPE 81B

A channel checking receiver of 49 to 100
metres range. 8 valves: four EF50, one
EF39, one EBC33, one 8K8, one Diode E1-50.
No Service manual or other information avail-

1/30th H.P. MOTORS. Con-
stant speed. Double-ended
spindles. 220-250v. These
motors are new, not surplus
conversions and are suitable
for 16 an. projectors and
many other purposes,
AC/DC, withgutpfeet 37 6
VISION UNIT, Type 162.
Complete with 6in. 517 C.R.
Tube, 2in. 139 C.R. Tube, one
807, three VRB5, one 6J5
valves. 0.6 milliammeter,
condensers, etc. Suit- 55 !
able for Television N
PHOTO ELECTRIC CELLS,
Type CV143. Small infra-
red image, glass converter
tube, 50-100v. Suitable for
all purposes. Guaranteed
New. N.B.-——We cannot enter
into correspondence 10
regarding these cells / =
10-VALVE COMMUNICA-
TIONS RECEIVERS, Type
1185. Guaranteed equal to
new. Freq. range 7.5 mc/s.
76 kclls. in five wavebands.
Complete with 10 valves
including magic eye. En-
closed in metal case. Every
receiver is aerial tested. Com-

BRAND NEW ACCUMULA-

TORS. Complete in strong

case, as illusiraled. British

made. Bv. 85 a. Size

é2x 9x 7in.  Weight, 451b.
arriage and

e 21 £3.10.0
EW OLDHAM’'S GLASS

CELL ACCUMULATORS. 2-
wlt,h 4} x 1}in. square.
eight, 14 oz., each
In lots of six 12/-. 2/3
MAP READING TORCH.
Powerful magnifying lens,
din. diam. In baielite case.
Fitted with dimmer switch
Takes 2 U2 cells. withzz 6
bulb, less batteries
SMALL FRACTIONAL H.P.
MOTORS. 24v.
Double-ended spindle. 7 6
Size 2in. square (
MOVING COIL HAND M
ROPHONE. 30 ohm 5/6
voice coil. Complete
PHOTO-ELECTRIC CELLS,
Type GS16. These cellsare the
gas-filled type with caesium
Cathode. Made by Cintel.

-Minimum sensitivity 100uA/-

lumen, working volts 100 D.C.
or peak A.C. Projected cath-
ode area 16 sq. cm. Suitable
for 16 mm. Home Cinema
Talkie equipment, Safety
Devices, Colour and Photo

AC./DC -

MAGNETA 6-VALVE A.C. RECEIVER

3 wavebands, L., M. and S. Push-pull
amplifier output 15 watts, using two 6V6
valves. Connections for Grafmophone and
microphone. In black metal sabinet, crackle
finish. Size 21X 12X 10in. Built-in speaker.
Suitable for concert halls, works, etc. Thor-
oughly overhauled by our experienced siaff.

o oY £15.0.0

MOVING COIL SPEAKERS
by Film Industries Ltd., with metal flare.

Unit 4}in. dia. Weight 7} Ib. £5 L 10 o

WALKIE-TALKIE (Transmitter and Recciver)
CHASSIS, type 38 Mk. Il

16-50, 200-550 and 800-2,500 metres. R/F, F/C, 2 1.F.s D.
In black metal case with built-in speaker.
%ete with power pack, AC 200-250v. Can also be supplied with

.0

PHILIPS 6-VALVE

:;é:’i"

BRAND NEW £16 i 10

COMMUNICATIONS RECEIVER

In perfect working order. Complete
with four ARP12, one ATP4 valves,

lete with Power Pack and
able.
Price with metal cover 47/ 6 l{:,:;lixlt;lsspeaker for AC.
220/250v £1 6 ] 10 .
NEW EXIDE
ACCUMULATORS
2-volt in black
bakelite case, 15-20
amps. Size 6in.X
1§ in. square.
Welght 26 ozs.
Brand new
Carr. paid. 5/ 6
or in lots of
six 30/ B
Output. Spin-wheel tuning.
Com
12v. D.C. power pack if required.
4-VALVE USED SUPERHET LGOI
UTILITY RECEIVER RECEIVER ONLY. Equal
to new. (Carr. and £1 0
kg. 10/6).
zSn July issue for illustmtion.?
REE with each receiver!

Every one guaranteed to be in working order.
Medium Waveband only.
Four valves, P.M. Speaker, complete in pine-

Complete circuit, description
and modifications for {civil
use, reprinted from ‘““W.W.”
July, 1946.

BALL MICROPHONE. Manu-
factured by Standurd Elec-
tric. All in perfect condition.
Suitable for broadcasting
and recording. Moving
Coil (Dynamic). Omni-
directional. No energising
necessary.  High Fidelity.
Coil Impedance 15 ohm and
will work very well in con-
junctin with an ordinary
speaker transformer. 1s
of the type used by many
leading bodies, such as the
B.B.C. and G.P.O. for high

fideli:
rc;m'g,uction£4 = 17 L} 6

(See illustration, July issue.)

Matching, Burglar Alarms,
Automatic Counting, Door
Opening, etc. Brand new.
In original cartons, 42 6

2-VOLT VIBRATORS, Type
R76C. 7-pin self-rectifying.
Output 200v. at 60 m/A.
Made by Electronic 7 /6

I.at)lorat(?rries Inc.

Mallory Type 650, Gv.

4-pin American "base 746

FIVE-WAY RUBBER COV-

ERED cAgLE. Suitable for

lighting and other pur- -
ses. Per doz. e'ds. 6/
-AXIAL CABLE for TV,

75 ohms, 12 yard 8/_

lengths

HEADPHONES.  American
lightweight. 200 ohms.
Suitable for Deaf Aid, 7 /6
Pair.

UNI-SELECTOR SWITCHES.
With complete wipers, 4-
bank, 37/6; 6-bank. 37/6;
3-bank, 22/8.

one pair throat mikes, pair headphones and

aerial. In metal case. Free wiring diagrain.
ies. 3 kg.

é‘%s's batteries. Carr. and pkg. £3-8-6

R.A.F 6-VALVE SUPERHET RECEIVING
UNIT NO. 25

Easily adapted for short wave reception for
home use. Contains two EF36, two EF39,
one EK32, one EBC33 valves, condensers,

wood cabinet size 13} X 12 X 6}in. A.C. PLEASE NOTE resistances, etc. Free circuit diagram, 9in.x
maijns ‘' 200 /250 volts. In good con- @ We do not issue lists or catalogues 19in., show{ng all corﬁglonents,:ﬁpphed with
:‘l);(t;m‘ Plus 5/ carr. and £3 o 19 . 6 @® Carriage charges relate to British Isles onmly. S/:‘I:Ee:etzuar:nltlee;‘l.m gon 22/ 6

LONDON CENTRAL RADIO STORES, 23 LISLE ST. (Gerrard 2969) LONDON, W.C.2

Closed Thursday 1 p.m.

Open all day Saturday and weekdays 9 a.m.—6 p.m.
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TAYLOR TELRVISIOLN

MODEL 240A
TELEVISION PATTERN

GENERATOR Frequency

coverage from 40 -70 Mc/s. : l |
Suitable for London & Mid- . ! .
lands. A.C. mains operated. ‘ 1

MODEL 170A = : '

ELECTRONIC TEST METER L
A 40 range instrument fitted '
with 4” Moving Coil Meter.
A.C. mains operated.

€22 . 10 . O List Price
MODEL 65C
WIDE-RANGE SIGNAL
GENERATOR 7ranges from
100 Kc/s-160 Mc/s. A.C. mains.
operated g17 .15 .0 List Price
ALL WINDSOR & TAYLOR TEST EQUIPMENT IS

AVAILABLE ON H.P. SEND FOR DETAILS AND
CATALOGUES.

-
r-.—_._______

TEST @& AR

TAYLOR ELECTRICAL INSTRUMENTS LTD Otherproductsmclude Multirange A.C.D.C.Test Meters

Signal Generators ® Valve Testers ® A.C. Bridges
419-424 MONTROSE AVENUE, SLOUGH, BUCKS, ENG. Circuit Analysers ® Cathode Ray Oscillographs

. . J . High and Low Range Ohmmeters ® Output Meters
Telephone Slough: 21381 (4 lines) Grams & Cables: Taylins, Slough Insulation Testers ® Moving Coil Instruments

T in the FRINGE . .
Quality @ Television
UVI o AREAS |

Sets, Chassis and Components

* e PM FOCUSSING UNIT
A Superior Rear operated shift controls.
Remote focussing control, worked through
PRE'AMPLIFIER gears by key extending beyond cap of
. CR tube.
BY ‘RAINBOW Alcomax Ill magnet.

For use with CO-AX or BALANCED FEEDER Tube supporting plate for solid fixing
Built-in Power Pack, with Metal T C;’,';j’;;m s nzck oft:b:,},,zm
Rectifier, E.F.91 valve, exclusive ypetriodes. it g’:'ice 3650:
Rainbow Coils. Complete with all Roifopttier Matails stk for Tochme]
Plugs., Crackle Finish, Steel Case oSSRt otk o L

83" X 43" X 24, Publication No. 44.

Price £5 17 6 _ SCANNING UNITS for aluminised CR tubes, for
Alexandra Paloci/[o(c):lrel Sutton  Coldfield circuit seeTechnical Publication No.38 A
Is giving excellent results with Receivers 10KV. RF. EH.T. UNITS:
by Bush, Pye. HM.V., Marconi, Philips, etc. TELEVISION RECEIVERS and COMPLETE .SETS

It's to your advantage to write for fuller details. | in SINGLE CHASSIS FORM, all with ALUMINISED
RAINBOW RADIO MANUFACTURINE CO. LTD. CR TUBES. Circuit booklet 176 post free.

Mincing Lane, Blackburn, Lancs., England HAYNES RADIO LTD. Eﬁ:ﬁ:‘m%’x'
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CHARACTERISTICS
38/240M 3372410

Heater 63V A%
1.1 A, 0.37 A.

CAPACITANCES

Anode to grid 43 pF
Anode to cathode 0.15 pF
Grid to cathode 1.0 pF

RATINGS

Va (max,) 325V

la (max.,) 120 mA

Wa (max.) |5 W (without cooling)
24 W (with cooling)

Amplifica-

tion factor }\Zea_surfd at{%
Mutualcon- a3

dtfctuance la=50mA |27 mAJV

DIMENSIONS

Maximum overall length 3.5/32 inches
Maximum seated height 2.5/8 inches
Maximum diameter l.3él6 inches
Base B8

WiIRELESS WORLD

Recently added to the Standard range are
two Grounded Grid Triode Valves types
3B/240M and 3B/241M, which have been

specially developed to meet the need for

reliable, low priced transmitter output

valves capable of giving an output.of at

least 12 watts at frequencies up to 200 M/cs.

Srandord Telephones and Cables Limired

Registered Office: Connaught House, Aldwych, London WC2
RADIO DIVISION Oakleigh Road, New Southgate, London N. 11

39
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A Portable Amplifier of
Established Merit

PA30/B PORTABLE AMPLIFIER. A 30-watt Amplifier
for public address men. Inputs for moving coil or ribbon
microphones and gramophone. Tone control. Illuminated
panel and output signal level indicator.

Outputs : 7.5, 15 ohms and r00-volt line. Operates from
200/250 volts, or 12-volt battery when used with battery
adaptor unit type LT'30.

Supplied in handsome portable case. An ideal equipment for
P.A. vans, general installations and outdoor requirements.

List Price : PA30/B Portable Amplifier, £35.
LT30 Battery Adaptor, £12 10s. od.

Manufacturers of Industrial, Portable and Mobile Amplifiers
to sutt every possible need. You are invited to write for further
details of our range of products.

@ LEADERS IN THEIR FIELD

Birmingham Sound Reproducer: Ltd. Claremont Works, Old Hill, Staffs. Tel: Cradley Heath 6212/3




Wireless World

ELECTRONICS

RADIO AND

September

1950

Managing Editor: HUGH S. POCOCK M.LEE.

Editor: H. F. SMITH

PUBLISHED MONTHLY Price  2/- (last Thursday of
preceding month) by ILIFFE & SONS LTD., Dorset House,
Stamford St., London, S.E.l. Telephone: Waterloo 3333
(60 lines). “Ethaworld, Sedist, London.’’

ANNUAL SUBSCRIPTION:
Home and Overseas, £1 6s, 0d.; U.S.A, and Canada, $4.50

Telegrams:

BRANCH OFFICES:

Birmingham: King Edward House, New Street, 2.

Coventry: 8-10, Corporation Street.
Glasgow: 268, Renfield Street, C.2,
Manchester: 260, Deansgate, 3.

40th YEAR OF PUBLICATION
In This Issue
EDITORIAL COMMENT . . .. ' b g .. 305
17th NATIONAL RADIO EXHIBITION .. .. i .. 306
FLYBACK E.H.T.—2. By W. T. Cocking . ) i .. 313
WORLD OF WIRELESS . 316
MEASUREMENTS WITH SIMPLE APPARATUS By Donald
Robinson 320
AIR TRAFFIC CONTROL . i o8 B .. 323
NEW BOOKS " . . .. 324
GRAMOPHONE SPEED CONVERSION By R L. Wesl .. 325
IMPROVED STEREOPHONY. By E. Aisberg 3 ‘e .. 3217
SHORT-WAVE CONDITIONS. By T. W. Bennington 330
R.C. OSCILLATORS. By  Cathode Ray ” 331
MONITORING AIRWAYS RADIO 335
UNBIASED. By “ Free Grid™ .. J5 336
LETTERS TO THE EDITOR 337
RANDOM RADIATIONS. By * Diallist ™ 340

CERAMIC SWITCHES
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Stators and rotors of Frequentite “R”

ceramic. All

contact members of silver alloy.

Wright and Weaire Limited

138, SLOANE ST. - LONDON - S.W.1

TEL SLOANE 221415

FACTORY: SOUTH SHIELDS, CO. DURHAM
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Important trends in

The main application of the EF80
is as R.F. or LF. amplifier in tele-
vision receivers. It is, however,
suitable for use also as a video out-
put valve, as a synchronising pulse
and as a frequency

In order to meet the

separator
changer.

requirements of the latest trends in
receiver practice, and particularly
the trend to use the transformerless
technique for D.C./A.C. operation,
the valve has been designed to give
adequate performance when opera-
ted from a 170 V high tension line.
The EF80 is a miniature R.F.
pentode of all-glass construction.
The adoption of the Noval (B9A)
base with its extra pin connection
permits the use of two cathode
leads, as a result of which the input
conductance is greatly reduced—a
point of considerable importance
at the higher television frequencies.
In the radio frequency stages of
receivers for use in the 41.5-65 Mc/s
band, and also in the L.F. amplify-
ing stages of superhet receivers
operating on the higher television
frequencies where intermediate fre-
quencies of the order of 45 Mc/s, are
commonly employed, the damping
due to the input conductance of the
valve is a limiting factor in perform-
ance. The low value of input
conductance of the EF80(330 pmhos

VALVE DESIGN

MULLARD TELEVISION H.F. PENTODE TYPE EF80

at100Mc/s)rendersthevalvesuperior RATINGS AND CHARACTERISTICS

to previous types in this respect.
The following table gives the gains
obtainable in a 4-valve amplifier for
the following conditions:—
(a) Bandwidth 6 Mc/s centred on
45 Mc/s.
() Bandwidth 3.5 Mc/s centred
on 65 Mc/s.
These conditions correspond to
Channels 1 and 5 in the British
television frequency band, and also
represent the most severe condi-
tions under which the valve is likely
to be used, either as R.F. amplifier
in T.R.F. receivers for the 41.5 to
68 Mc/s band, or as an I.F. amplifier
in superhet receivers for higher

. f 1 'y

Ampli- Ampli-
fier (a) fier (b)
Staggered tuned
circuits 100 84

Transformer
coupled circuits 114 135

For direct-view receivers a gain of 90
db from the aerial terminal to the
detector is necessary. It is there-
fore seen that the EF80 gives
ample gain in a 4-valve amplifier at
45 Mc/s using either staggered-
tuned single circuits or transformer

coupling. At 65 Mc/s, however,
transformer coupling must be
employed.

HEATER
Vi ., 63V
I, = 03 A
CAPACITANCES
c;h e 1.5 wpF
Cout . 3.3 uweF
Cagl <0.007 ppF
Cyk <0.01 puF
Cglh <0.15 puF
CHARACTERISTICS
Va 170 V
ng 170 V
Vel .. oV
iy 10 mA
Igg 2.5 mA
Vgl 20V
Zm 74 mA|V
. 0.5 Ma
Hgl-g2 el
Req 1,000 @
Input damping (at
50 Mc/s) 12,000 o

(A
Mullard]
g,

Reprints of this article together with additional
data may be obrained free of charge from the
address below.

MULLARD ELECTRONIC PRODUCTS LTD,,
TECHNICAL PUBLICATIONS DEPARTMENT,

CENTURY HSE, SHAFTESBURY AVE., W.C.2
MVM 139
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Wese lé/re; rvarkbe M//{/

MINIATURE AMERICAN TYPES

for

AC/DC EQUIPMENT

A complete range of miniature B7G valves is now
available for 110 volt or 240 volt AC/DC equipment.
All these valves bear American type numbers.

TYPE 50C5
OUTPUT TETRODE for 110v. Supply

Heater Rating ... 50.0 volts 0.15 amp.

Mutual Conductance ‘ 7.5 mA/V
Power Qutput ... oo 1.9 watts
TYPE 19A Q5

OUTPUT TETRODE for 240v. Supply

Heater Rating ... 19 volts 0.15 amp.

Mutual Conductancc“ 4.1 mA/V
Power Output ... 4.5 watts
TYPE 35W4

HALF WAVE RECTIFIER

35 volts 0.15 amp.
.. 240 volts max.
. 100 mA. max.

Heater Rating ...
RM.S. Input ...
Rectified Current

DIMENSIONS :—Seated Height 2" max.
Diameter {” max.

TYPE 12BE6
SPECIAL HEPTODE

Supply Voltage ... - .. 110 volts 250 volts
Heater Rating ... B 12.6 volts 0.15 amp.,
Anode Impedance ... 0.5 1.0 meg.
Osc. Mutual Conductance ... .5 7.5 mA YV
Conversion Conductance ... o 0.42 0.48 mA/V

TYPE 12BA6
VARI Mu R.F. PENTODE

Heater Rating ... 12.6 volts 0.15 amp.

Anode Impedance ... 0.25 1.5 meg.
Mutual Conductance ... 43 44 mA/V
TYPE 12ATé

DOUBLE DIODE TRIODE

Heater Rating . 12.6 volts 0.15 amp.
Voltage Gain ... coo &) 42

DIMENSIONS :—Seated Height 1i" max.

Diameter }* max

WRITE NOW TO DEPT. 4530
for data sheet on the above valves

STANDARD TELEPHONES AND CABLES LIMITED, FOOTSCRAY, SIDCUP, KENT.

BRIMAR

TECHNICAL ADVICE SERVICE
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INTERCHANGEABLE ON THE

Long-playing micro-groove records are here.

the GP.19LP Head, specially made for them.

And so is
It is

interchangeable with the Standard GP.19 Head on the

famous GP.20 Pick-Up. The man with a

GP.20 and

these two heads is equipped for the finest possible

reproduction from any record—standard
groove, 78 or 33} r.p.m.

GP-20 Complete pick-up with Standard Head

GP-20LP Complete pick-up with Long Playing Head
GP-19 Standard Head as firted to GP-20

GP-I19LP Long Playng Head as fitted to GP-20LP

or micro-

£2 10 o

(plus 21/5 P.T.)
.. £2 10 0
(plus 21{5 P.T.)
.. £1 10 0
{plus 1312 P.T.)
£1 10 0
plus 13/2 P.T))

NEW TRUE
FIDELITY PICK-UP

SOME CHARACTERISTICS

GP-19 HEAD
Output {v. at 1,000 C.p.s.—§ tO 20
times greater than comparable
magnetic types.
Range 30-10,000 c.p.s.
Low needle pressure—i14 grms.—
virtually eliminates record wear.

GP-19LP HEAD

Output §v. at 1,000 c.p.s.
Response is flat from 30 c.p.s. to
3,000 c.p.s. with a rising character-
istic above this frequency.
Needle pressure 7 grams.

BOTH HEADS

Automatic bass-boost without ad-
ditional equalisers.
Can be fitted to domestic radios.
Needle talk and motor rumble
gligible.
nbreakable and non-hygroscopic
crystal element.
Permanent sapphire stylus elim-
inates needle change.

COSMOCORD

-SESOS-

LIMITED

ENFIELD -

MIDDLESEX
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Providing technical information, service and advice in relation
to our products and the suppression of electrical interference

The National Radio
Exhibition Number

In under a fortnight many
readers of this page will be visiting
the Radio Exhibition at Castle
Bromwich. We are confident that a
fair proportion of them will visit
us on stand No. 71. Right hand side,
the stand surmounted by a
“Sky-tower "’ bearing a ‘ Multirod,”
the whole erected as high as the hall
will allow.

In general our efforts will be
directed towards selling aerials,
television aerials in particular,
for the manufacture of which we
have recently purchased an addi-
tional factory. By the time the
exhibition opens we will have
approximately 50,000 square feet
of floor space devoted to aerial
manufacture.

Television Aerial
Conversion Kits

These will be made available
just as soon as the frequencies of
new transmitters have been con-
firmed by the B.B.C. It should be
remembered that the frequencies
of Sutton Coldfield were changed
about a fortnight before it opened.
The prices of aerial conversion
kits will be kept as low as possible,
and we hope to be able to show
visitors to our stand, just what the
kits will look like.

Television Demonstration
Aerials

In view of the rapid expan-
sion in the B.B.C. building pro-
gramme and the hope of two new
stations within a year, many visitors
will be interested in the new
‘* Belling-Lee *’ kit to enable tele-
vision demonstration aerials to be
erected temporarily and quickly.

Universal Coaxial Plug

It is expected that
* Wireless World *’ readers will be
more interested in our better quality
components, and we hope they will
all ke our new universal coaxial
plug L.734/P. This fits all
‘“ Belling-Lee *’ coaxial sockets and

luu

RIAL

termination boxes, and accepts
coaxial cables from 5/32 to 5/16,
covering television feeders for
domestic purposes with impedances
from 50 ohms and including 72 ochm
semi-air-spaced.

It is the first *“ Belling-Lee "
plug that, when the writer took
it apart for the first time, half of
its “innards” didn't find their
way under the desk and into trouser
turn-ups.

It is easy to load, as the
soldering is done before assembly.

This plug replaces three
others, which we feel to be a really
useful contribution towards
standardisation. There may be a
new socket and there certainly
will be a new aerial termination
box incorporating novel ideas.

Twin Feeder Plug

We are conscious that al”
though we have, for long enough’
advocated the use of 8o ohm

balanced feeder, we have been
dilatory in offering a really suitable
twin plug at a competitive price.
At last we believe we have some-
thing that will appeal to most users.
Something cheap, easy to load, and
suitable for the purpose. A ter-
mination box to take this plug will
also be shown for the first time.

Electrical Interference with
Television

It is generally appreciated
thrat the most troublesome form of
interference is that caused by motor
cars, but there are cases of inter-
ference from small electric motors,
and this can be very annoying
when it does occur. The suppression

of such interference at the source
does not present much difficulty,
but there is little that can be done
at the television receiver. Once
the interference gets out on the
line, it is quickly radiated and re-
radiated, and may be picked up by
some receivers even when the aerial
is well -outside the normal inter-
ference field, and correctly balanced.

We do want to emphasise
that, so far as we know, there is
at present no suitable set lead
suppressor of any make which will
be of much practical use at tele-
vision frequencies.

We have said this before,
but we still have cases where radio
dealers have sold the well-known
L.300 set lead suppressor, most
efficient on broadcast frequencies
but really not worth while for
television. There may have been
some confusion because we claim
the IL.300 suppressor to be
useful from 10 to 2,000 metres.
Readers will appreciate that there
is a big difference between 10
metres (i.e., 30 Mc/s) and 41.5
M¢/s, the lowest frequency used for
television. It should be realised
that the usual flex lead suppressors
L3or and L.i174 are normally
not effective at television frequen-
cies. ‘* Belling-Lee” are con-
tinuously working on this problem
and hope to produce a range of
suppressors effective at these fre-
quencies.

Where interference is really
serious the most sound advice is to
erect the best possible aerial as high
as practicable, no matter how close
the site may be to the transmitter.
This may involve the use of atten-
uators but the signal-to-noise ratio
may be greatly improved.

BELLING ¢ LEE LTD)

CAMBRIDGE ARTERSAL RD., ENFIELD, MIDDX, ENGLAND |
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53 Ranges with Rotary Switch Selection

This uniquely comprehensive Test Set has 53 ranges for
measuring A.C. and D.C. current and voltage, resistance
The and insulation. It is completely self-contained, with in-
ternal batteries to provide power for the ohms ranges and

self-contained power pack for insulation measurement at
WESTON 500v. Selection is carried out by two 20-position switches.
A fully-protective safety device is fitted and is operative

for forward or reverse overload. The 150-division 6in.

7 5 scale is uniformly divided and is fitted with an anti-parallax
o mirror. The set is enclosed in a handsome bakelite case
and fully complies with B.S.S. No. 89 covering first-grade

M“Ili'n ange instruments. Full details of the ranges covered, and of the

complete specification, will gladly be supplied on request.

Test Set SANGAMO WESTON LIMITED
ENFIELD, MIDDLESEX

TELEPHONE: ENFIELD 8434 (6 LINES) AND 1242 (4 LINE3
TELEGRAMS: SANWEST, ENFIELD

DEPOTS AT

Glasgow, Newcastle-on-Tyne, Leeds, Manchester, Wolver-

hampton, Bristol, Liverpool, Nottingham, Southampton,
lpswich and Brighton.
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HIGH
QUALITY
REPRODUCTION

“FIFTY and THIRTY WATT"” CINEMA AMPLIFIERS
as illustrated for single or double P.E.C. input with
separate adjustable bias. Full range of tone controls to
suit all needs with built-in Exciter Supply if required.

PRICES range from 34% gns. to 424 gns.

TYPE CP. 20A AMPLIFIER

For AC Mains and 12 volt working giving 15 watts output,
has switch change-over from AC to DC and " Stand-by “
positions. Consumes only 5% amperes from 12 volt battery.
Fitted with mu-metal shielded microphone fransformer for
15 ohm microphone, provision for crystal or moving iron
pick-up with tone control for bass and top. Outputs for
7.5 and 15 ohms. Complete in steel case with valves.

PRICE £28 0.0.

FOUR-WAY ELECTRONIC MIXER

This unit has 4 built-in balanced and screened microphone
transformers, normally of 50-30 ohms impedance. It has
5 valves and selenium rectifier supplied by its own built-
in screened power pack consumption 20 watts. Suitable
for recording and dubbing, or large P.A. Installations
since it will drive up to six of our 50 watts amplifiers
whose base dimensions it matches. The standard model has an output impedance of
20,000 ohms or less, and any impedance can be supplied to order. PRICE £24 . 0 . O.

OTHER MODELS IN OUR RANGE OF AMPLIFIERS
“ SUPER-FIFTY WATT” - - - - . PRICE 36} gns.
“THIRTY WATT” - - - . - . - » 301 gns.
*“10-15 WATT RECORD REPRODUCER” ,, 253 gns.

These are fitted in well ventilated steel cases with
recessed controls, as illustrated.

Full details upon request.
EXPORT ENQUIRIES INVITED.

VORTEXION LIMITED, 257.261 THE BROADWAY, WIMBLEDON, LONDON, S.W.19
Telephones : LIB 2814 and 6242-3 Telegrams :  Vortexion, Wimble, London.”
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THEY SANG THE PRAISES OF THE 10 INCH %X

MEET US AT

THE RADIO SHOW

CASTLE BROMWICH No. 62
Birmingham  Sept.6°16

WHITELEY ELECTRICAL RADIO CO.

STAND

/V ﬂﬂ’ we present
J lenlorian

Concentric Duplex

HIGH FIDELITY REPRODUCER

Simifar in construction to our highly successful {0” Concentric
Duplex, it combines the same high quality with large power
handling capacity, achieved by a very high flux density magnet, and
special cone material (made from newly-developed long fibre pulp)
which enables a resonant point of below 50 c.p.s. to be obtained.
The all-metal high frequency diaphragm and speech coil gives
rigidity of construction and maximum driving efficiency. This rear
assembly is totally protected by a bakelite and perspex housing.

Full details of both 10” and 12° models on request.
SPECIFICATION  Serles Gap magnet of Alcomax 3.
QF 127: Flux in LF gap 14,000 gauss on |4° pole
F ,, 17,000 gauss ,, ,, o
Power handhng capadty, IS watts. Frequency range
30-17,000 c.p.s. F al bass r ce, 45 C.p.s.

PRICE £15-15-0
£14-14-0

Complete with cross-over
network and transformer,

(1) Without transformer,
LIMITED - MANSFIELD - NOTTS
féeas/a'ay/
o

All you need to know
about the “SOMERFORD "’
range of Mains Transformers

You are invited to write for this fiew 28-page
booklet. Specifications, dimensions, fixing
centres, weight, price, etc., all the informa-
tion relating to the Somerford Mains
Transformers including the Avon, Hengist,
and Burley types is contained in this latest
publication. You will find it an invaluable
work of reference.

Somerford Transformers are designed to
meet the standard requirements of the
Radio, Television and Electronic Industries.

Obtainable direct from the manufacturers.

ARDNERS RADIO)/

+ SOMERFORD, CHRISTCHIURCH, HANTS.
CHRISTCHURCH 1025

—Tel, :
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LEAK “550" CABINET LOUDSPEAKER, using
separate bass and treble loudspeakers with cross-
over filter. Finished to customers’ requirements
in Walnut, Mahogany, Oak, Elm or Sycamore.

RC/PA Remote Con-
trol pre-amplifier.
£6-15-0

Apply to your local
dealer for free
16-page illustrated
booklet WJTL/I2.

CONSOLE CABINET, housing the LEAK
TL/I2 and RC/PA amplifiers, LEAK radio
unit, and gramophoue unit using the

LEAK Dynamic pick-up.

These amplifiers
are he choice of
many distinguished
audio engineers for
high quality repro-
duction in their
own homes.

TL/12. 12 - Watt
Triple Loop Feedback
Amplifier.  £25-15-0

Used with the RC/PA pre-amplifier and the best complementary equipment the TL/I2 power

amplifier gives to the music-lover 2 quality of reproduction unsurpassed by any equipment at

any price. It is designed in a form so that the power amplifier can be housed in the base of a
cabinet and the small pre-amplifier mounted in a position best suited to the user.

* BEFORE PURCHASING YOUR NEW REPRODUCER ASK YOUR
DEALER FOR A DEMONSTRATION OF LEAK EQUIPMENT

*

H. J. LEAK & CO.LTD. (Est.1934), Brunel Rd.,Westwa

Phone : SHEpherds Bush [173/4

Telegrams : Sinusoidal, Ealux, London

y Factory Estate, Acton, W.3

Foreign : Sinusoidal, London
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JANTIFERENCE

FOR TELEVISION £ RADIO

From the inception of tele-
vision Antiference have de-
voted the whole of their
activities solely to the design
and production of aerials
and aerial equipment. Anti-
ference pioneer work has
produced a range of aerials—
both television and radio—
from which can be selected
a model to meet the most
critical individual conditions.
Below are briefly described
typical Antiference products.

1 The *‘D6’" THREE

ELEMENT Television Aerial
A high-gain model for fringe areas.
Provides maximum signal and sharply
directional reception.

2 The “ANTEX " Television
Aecrial

Revolutionary in design and perfor-
mance this aerial provides stronger
signals and greater reduction of integ-
ference than the standard *'H " array,
Complete with 7ft. mast and chimney
or wall mounting, or with pole
mounting fitting.

3 The COMBINED Television
and “ EXSTAT Aerial

Provides interference-free reception
of both televislon and radio.

4 The “FOURWAY?* Tele-
vision Aerial

A versatile aerial for strong signal
areas primarily designed for indoor
use, but can be mounted outdoors
where signal strength is not adequate
for indoor mounting.

See them on

STAND No. 18

National Radlo Exhibition

SEPTEMBER, 1950

SO SMALL- f“""\
IT DOES (R )
A BIG JOB

Miniature in Size, but big.in performance.
The M.M. 2 Gang Condenser has frame
dimensions of only 154" x 133" x13".
Complete with dust cover. Cat. No. 4702.

PRICE 10/6

TYPE 604 (illustrated) is a low-loss short-
wave condenser suitable for Chassis or
one-hole fixing. Brass vanes are soldered
to supports and electroplated.

TYPE 603 is a split stator condenser of
similar construction.

The S.1 series in both types are particu-
larly suitable for low power transmitters.
PRICES : Type 604 15/3—17/0

Type 603 16/0—17/6

Replacement Scales calibrated to Copenhagen
Plan now available for :—

Airplane Drive .. 2(3 retail
Squareplane Drive 2/6 retail
Full Vision Drive 2/9 retail
S.L.8 or S.L.5 Drive 4/6 retail

PRECISION COMPONENTS BY

JACKSON

BROS (LONDON) LIMITED
KINGSWAY WADDON SURREY

Tel. : Croydon 2754-5 Grams ; Walfilco, Souphone, London
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==DON'T MISS THESE BARGAINS=—

A M ERICAN
made with
heavy duty con-
tacts. Sensitive
type which closes
at approximately

p 4 m.A., 12/6. Non-

sensitive type for

closing on 12-24v.,

4/6.

EXTRA light  weight,
extra sensitive  for
high speed or radio control
work, weight only 1¢ oz.,
closes on 2 m.A., solid,
platinum change-over con-
tacts, adjustable pressure.
Price 13/6.

OTALLY
enclosed,
this

T

in bakelite,
relay has a 24v.

coil but can, of
coursc be re-
wound for mains
opeiation. Its
contacts are suit-
able for breaking
20 amps. Price,
4/6, 48/- doz.

POST Office types.
Upright  mounting,
prices as follows : sensi-
tive types with coil re-
sistances of 2,000 ohms
and over with 1 pr. of
contacts 7/6, with 2 pr. of
contacts, 8/-, then éd.
extra per pair of con-
tacts.
Medium sensitivity type
1,000 ohms and over
with 1 pr. of contacts,
4/6 extra contact as above.
Low voltage types coil
resistances of 100 ohms
and over with 1 pr. of
contacts, 3/6 extra con-
tacts as above.

CONTACTOR for breaking
2§ amps., coil voltage is 24v.
D.C., but with a re-wind or a
small rectifier these will close off
A.C. mains. Very heavy duty
Price 1/6,

solid silver contacts.
15/- doz.

IMPULSE OPERATED RELAYS.

THIS is sometimes known as Selector
Switch 10B. It consists of a solenoid,
the armature of which is connected to a
ratchet wheel so that each time the solenoid
is energised the ratchet wheel moves round one
notch. Secondary switches are built-in
which permit: continuous running, inching,
following a four position switch and undoubt-
edly a host of other operations. Articles have
appeared in journals showing how these may be
operated by radio impulses and thus control
models. Price 3/9 each, 36/~ per dozen.

Orders under £2 add 1/6, under {1 add 1/-.
all items at time of going to press. List 6d.

R
'(O,L

|

|

LIQUIDATOR’S STOCK

Polished walnut radio cabinet size 20 x 12 X 7;in. complete with L., M. and
S. dial, size 7 x 6}in. and backplate with magic eye cutout, also with drilled
chassis and hardboard back. You will find it quite a simple matter to
complete this into a very handsome receiver of the £15 class.
quantity, price 32/6, plus 2/6 carriage for the 5 items.

Limited

TRANSMITTING VALVES.

illustrated
transmitting_tetrode with an R.F. output
of 250 watts. The overall size of this valve

THE valve is the VT31, a

is 14}in. long by 61in. across the bulb. We
are able to offer this American made valve at
18/6, which is only a fraction of original cost.
So this is your chance to do some experj-
menting or 1o make that special piece of
@uipmcm. Its heater is rated at 12v. 8a.
e have many other transmitting valves
in stock at equally interesting prices, we
list a iew below and invite your enquiries
for any not listed
803 Tetrode .125 watts, htr. 10v. Sa., 10/~
805 Triode 125 watts, htr. 1ov. 3ia., 10/-
813 Tetrode 100 watts, htr. 10v. Sa., 35/-
DETs Triode 25 watts, htr. 4v. 2a., 12/6
RK28A. See 803 above.
TZ40 Triode 40 watts, htr. 7.5v. 2.5a., 27/6
DET2s Triode 36 watts, htr. 6v. 1.25a., 15/-
TZos/20 Triode 40 watts, htr. 6v. 1.1a., 15/-
807 Tetrode, 30 watts, htr. 6.3v. .9a., 5/6
6L6 Tetrode 12.5 watts, htr. 6.3v. .9a.,, 8/9
6]6 dbl, Triode 3.5 watts, htr. 6.3v. .45a., 10/6
?’ST fdode $0 walts, htr. 5v. 4a., 28/-.
LE%%B INQUIRE ABOUT OTHER

RECTIFYING VALVES (MERCURY)

VUz29 600 m.A. @ 4,000v., htr. 4v. 9a., 7/6
866A 240 m.A. @ 10,000v., ht1. 2.5v. sa., 10/6
872 1250 m.A. @ 10,000V, htr. §v. 7.5a., 17/6
RZ1/150 150 m.A. @ 1,000 v., htr. 4v. 4a., 1§/=
VU508 1,000 m.A. @ 8,000v., htr. 4v. 3a., 15/=
Gllsz 3,500 m.A. @ 11,000V., htr. 4v. 11a.,
48 /=

OTHER TYPES WITH OUTPUTS UP TO
s AMPS.

RECEIVING VALVES.
WE carry a full range of all types ancient
and modern, send for special list, or i
in a hurry ask us to send your valves C.0.D.
We also stock Tungar Rectifiers, Voltage
Regulators, Photo Cells, Magnetrons, Cly-
strons, Thyratrons, etc.,, etc. Send us your
enquiries,

wide bandpass LF. strip.

this bargain.

the total cost should not exceed £r0.
11 valves and the data is only 22/6, plus 2/6.

THIS MONTH’S SNIP

Lowest priced TV. parcel yet offered!
which among a host of other parts contains 11 6.3v. valves and an excellent
With this we give without extra charge all the
data showing how a really good TV. receiver can be made using this unit.
Extra parts are needed of course but with the main unit at this low price
Price for the unit complete with the

COMMUNICATIONS RECEIVER.

THIS is_ the communications receiver
type No. R.1155 which is one of the
finest communication_ sets ever made. De-
signed by leading engineers and made by one
of our famous Companies, this receiver will
undoubtedly give you years of good listening.
Most readers will know it fairly well. The
receiver covers the broadcast bands, long waves
and medium waves, and short waves up to
20 mc/s. It contains 10 valves and really
brings the stations in. August prices:
£6/10s. for a good complete receiver ; £7/10s.
for same grade receiver tested and re-aligned ;
£8/15s. 10r unused recciver; or £9/1ss. for
unused receiver tested and re-aligned.
plus partly returnable packing case deposit
and carriage charge of 10/-.

SERVICE DATA.

100 service sheets, covering British
recelvers which have been sold in
big quantities, and which every service
engineer is ultimately bound to meet. The
following makers are included : Aerodyne,
Alba, Bush, Cossor, Ekco, Ever-Ready,
Ferguson, Ferranti, G.E.C., H.M.V., Kolster
Brandes, Lissen, McMichael, Marconi, Mul-
lard, Murphy, Philco, Pnillips, Pye, Ultra.
Undoubtedly a mine of information invaluable
to all who earn their living from radio servic-
ing. Price £x for the complete folder.

UR folder No. 2 consists of 100 data

sheets coveiing most of the popular
American T.R.F. and superhet receivers
“all dry > etc., which have been imported
into this Country. Names include Sparton,
Emmerson, Edmyral, Crossley, R.C.A. Victor,
etc. Each sheet gives circuit diagrams and
component  values, alignment procedure,
etc., ctc. Price for the folder of 100 sheets
is £1. Post free.

PLUG AND SOCKET.

THIS brass cased plug and socket is ex-
tremely robust and ideal for P.A. or
outside work. Idecal also for taking power to
units as it insulates the ends of the wires.
Contacts are quite suitable for carrying up to
10 amps. so this can be used for lighting o1
power. Price 2/6 per pai:.

This comprises an ¢x-Govt. unit

Send today or you may miss

Postable items can be sent C.0.D. additional charge approx. 1/-.

Good stock of

Telephone : Ruislip §780

“G)3
°>1”1(’1?[]5[0/V FOUIPMENT (2) ELECTRON HOUSE, Windmil Hill, RUISLIP MANOR, MIDDX.
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Offer Guarantoed Used Equipment at Attractive Prices
Hallicrafter $X28 Communi- R1155, brand new in transit ¢ases, Avo Mains Signal Generator,
cation Receiver. Perfect ...... £37 10 0 alintested . 5 e e ae s o s il £7 i5 © perfect (il e et RV Itlo o
B8C348. Complete with all valves, Avo Maters, Model 7, as new... £13 0 0 Taylpr Meater, Model 90a,
converted for mains 200/250 AC. Avo Maters, Model 40, as new... £11 10 © universal, as new (1]
New ¢ondition ......ccoveeeecinnnne £15 0 0 Hallicrafter S27, complete and Decca Record Playe
B8C348. Complete and perfect, perfect ........... [1] rqodel, as new. [1]
converted for mains 200/250 AC. Eddystone 640 Co Axiom 22, 12in. speaker by Good-
Casework damaged .....ococeanns £10 10 0 Receivers, as new o MANS, A MEW ooeenianiirioniininnees €8 0 O
‘Peint One’" Leak Amplifier, Hambander Communication Connoisseur Pickup, with trans-
Leak crossover network, Leak Receivers, In new condition... £12 0 0 fOrmMer .....ocvevueniverotecneaonnnenee £ 15 6
pre-amp with tone control, Con- | Deccalian Record Player, port- National HRO Seniors, with-
noisseur single speed motor and able and asnew .......oocoveeiiieee £19 0 © out coils or power pack, perfect
Leak pickup, Fitted in oak cab- Advance Signal Generator, order and condition ............... £12 0 o
inet, absolutelyasnew ............ £52 10 O Model El. as new ........cocoounnee £l14 10 © f2v, Mobile Amplifiers, by
Collaro, single player Microgram, Taylor Model 65b, Signal Gen- Parmeko, complete with hand
complete and as new............... £l10 0 o i erator, in new condition ......... £10 10 © mike . oieeieiinen. PO £l 0 O

WE NEED GOOD USED EQUIPMENT URGENTLY.

PLEASE

SEND, BRING OR PHONE FOR

Hunt’s Resistance Capacity Evershed 500v. Bridge Megger, Floor Console Radiogram
Bridge, model CRB, as new...... £10 10 © with built-in resistance box. Cabinets, walnut finish, a really

Taylor Valve Tester Moadel 45, RERIECE: St . L. SUSSSRN R Y. .. « £15 0 O beautiful job. New, three only
complete with charts, as newd..i £10 10 0 Wilkins and Wright Moving £5%,CoXE D o co0c0000dB8 60000000 0 £21 ©

Beort /
i T " g g o Sollfidum wbinedermer, [, | Taplor umiverst e Moter,
] severereirerarercere BAW E T ] A5 NEW ieiiieceriiiresiitiniiiineiiiien Mod Sa, e D B 0

M;\:C?DIC' c:"_‘{‘:::“ with all coils, 6 0 0 Universal Avominor,asnew ... £6 0 0 25" 132 as’t A

Magnavo'xp 12in.  Model 66 Pye Workshop Test Rack, model Goodmans_Axiom 150, i2in.
Speaker, mains energised IS 940020, complete and as new... £27 10 0 speaker. Twin cone, as new...... £ o
ohms speech coil £510 © Gaumont British Projectors, Goodmans Audiom 60, latest

G.E.C. 6 volt Overseas Model L516, sound or silent, model, 35 NEW.....ervvriririieersenns £5 0
Radio, 3 waveband, as new ...... £14 0 O overhauled by makers, complete

10 watt Quality Gram, Ampli- with speakers and resistange, Connoisseur Gram, Motor, with
fiers, 200/250 v. AC. New ...... £8 15 o RETFECRS, %o ve s sm TR ise oo ea s od £67 10 ©

WE HAVE OTHER EQUIPMENT ARRIVING DAILY!

CASH OR CHEQUE WITH ORDERS.

turntable, Single speed, as new £13 0

OFFER

(]

[

ALL S.A.E. INQUIRIES WELCOMED
ALL ITEMS LISTED ARE CARRIAGE PAID UP TO 50 MILES,

22 LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2

'Phone GERrard 4447 and 8582 Hours 9 to 6. Thursdays 9 to 1.

INEXPENSIVE TELEVISION

is the title of the latest 48-page illustrated publication showing how a variety of ex-Govt. Radar Units can be converted

readily and cheaply.into efficient Television Receivers. Send only 2/9 for your copy, and a price list of the specified
items.

RECEIVERS R.I1355. As specified for above, complete with all valves. ONLY 55/~ (carriage, etc., 7/6).
R.F. UNITS TYPE 25. For use with R.1355 for London reception. ONLY 17/6 (postage 1/6).
R.F. UNITS TYPE 26 for use on Sutton Coldfleld frequency are all sold, but we can supply one of the other

R.F. Units with full details of modification, which has been fully tested some 70 miles from the transmitter. BRAND
NEW IN CARTONS ONLY 25/- ; or slightly used 17/6 (postage on either, 1/6).
ILF. STRIP TYPE 194. Another of the units specified for Inexpensive Television. A first class strip giving
tremendous amplification, and well recommended for constructors who have built a Televisor but have come
*“ unstuck '’ in the vision or sound receiver. Contains six valves VR6S, and one each VR53 and VR92. Size
18 x 5 x 5in. ONLY 45/- (postage, etc., 2/6).

INDICATOR UNITS TYPE 6. As specified for above TV. Complete with valves and VCR97 C.R. Tube.
BRAND NEW IN MAKER'S CRATES.ONLY. 90/- (carriage, etc., 7/6).

INDICATOR UNITS TYPE 62. Contains 16 valves VR6S, 2 of EB34, 2 of EASO, and a VCR97 Tube. ONLY
75/- (carriage, etc., 12/6).

TRANSFORMERS FOR * INEXPENSIVE TV * can be supplied as follows : Time Bases and Vision Transformer
350-0-350v. 160 mfa., Sv. 3 a., 6.3v, 6 a., 6.3v. 3 a., ONLY 36/-. Sound Receiver Transformer 250-0-250v. |00 m/a,,
Sv. 3 a, 6.3v. 6 a.,, ONLY 27/6. E.H.T. Transformer for VCR97 Tube, 2-0-2v. I.| a., 2-0-2v. 2 a., 2,500v. 5 mj/a.,
ONLY 30/-. POSTAGE /6 per transformer please.

MAGNIFYING LENS for 6in. Tube. First grade oil filled ONLY 25/- (postage 1/6). Also available in 9in. si
ONLY 65/- (postage, etc., 2/6). /e aie g B

TV PRE-AMPLIFIER for weak areas can be made with the minimum of conversion from the ex-R.A.F. Amplifier
6046/6050. A most efficient job. Supplied complete with 2 valves EF50 and full modification data for both stations.
ONLY 22/6 (postage |/-).

Cash with order please, and print name and address clearly
u E I Radio Corner, 138 Grays Inn Road,
L ] [ ®

c o R P o R AT I o N London, W.C.I. Phone : TERMINUS 7937

(Open until 1 p.m. Saturdays. We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus from King’s Cross)
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r—CLYDESDALE

Bargains in Ex-Service Radio and Electronic Equipment

CALLING C@
70 CENTIMETRES

in M/es and Kjcs.
35 mfa. and 6.3 v. L.T. 3A
CLYDESDALE'S
PRICE ONLY

STILL A FIRST LINE COMMUNICATIONS SET

Probably the most widely used set in the world,
operated by the active amateur and SWL alike.
The R.1155, 7 valve communications superhet
with an L.F. of 465 K/cs, and 5 wavebands.
Covers ““ 80, ' 40,"" and '* 20 ** metre bands,

lus broadcast bands. Full vision dial, graduated
Requires only 200 v. H.T.,

£12/12/0

Complete with A.C. Mains Power Pack, mounted
in a metal speaker cabinet and complete with
6V6 Output Stage, Connecting cables, and 8in.

speaker,
LYDESDALE’ (!
SRIYCE s(?pul:y g £1 8/1 2/0 p?dsg The A.5.B.8 will provide the receiver with whirh to

POST
PAID

hear those 70 cm. calls.

46129 (equivalent BC453) Command Receiver is quite effective and justifiably
p_opu!ar as a sharp channel I.F, system to follow any conventional communica-
tions receiver having an I.F. of 190 to 550 k/cs. The receiver operates with an
1.F. of 85 k/cs. Except for rewiring the heater circuit (24 voles as Is) to conform
with the supply available, no further major modifications need to be done.
The BC453 makes an excellent car radio for M.W., reception, and can be readily
modified by installing the M.W. COIL UNIT, price 10/-, from us, and cor-
recting the valve heater circuit to conform with supply available, and in-
stalling a speaker and H.T. Vibropack.

CLYDESDALE'S 63
PRICE ONLY / T
Circuit diagram supplied with each unit.

CARRIAGE
PAID

'THAT “SHARP CHANNEL"” QS’ER

This is a 12 valve double superhet originally de-
signed for use on 515 Mfcs, Simple modifications
and re-tuning will bring this receiver onto 420 M/cs.
Employing a 446 A Lighthouse Triode as the R.F.°
stage, the following stages include :

955 1 st. Oscillator—460 M/cs.

955 Mixer.
2/6AC7 | st. and 2 cd. I.F., 55 M/cs,

615 2 cd. Oscillator, 39 M/cs difference.
6AC7 2 cd. Mixer.
2/6ACT7 | st.and 2 cd. |.F, 16 M/ecs.

6H6 Diode Detector.

6AC7 Video Amplifier.

R.F. 27 UNITS. 1
These st Class converter units cover a The R1224 provides the
frequency of 65 to 80 Mc/s with variable
tuning over the entire range. This converter
has an oscillator tuned to an output of
approx. 7 Mc/s which can be fed into practically

40 "

465 Kc/s |.F.—with
any Receiver which tunes the metre
band,  Valves include VRI36/EF54 (R.F.),
VYRI36/EF54 (Mixer) and VRI37/EC52 (Oscil-
lator). Requiresonly 6.3 v, 9A, L.T, and 300 v,

wavebands.
motion drive.

NOT ON MAINS SUPPLY ?

This is a 5 valve battery driven communica-
tions receiver employing one R.F. stage and a
excellent
and sensitivity. Frequency coverage is | to
9 Mc/s (300 to 33.3M) in three switched
Tuning is effected by a slow

Requires only a 120 v. H.T.
battery, a 2 v. accumulator and a G.B. En-

2 . H.T. i inet,
COL$/I;E};JALE'S 35/_ POST :cltsi%lé‘svg:f_;’:;abm;s 19 6 POST | for W/S 36 Transmitter, Cat. No. H.43
PRICE ONLY e PAID | PRICE ONLY o / / PAID | A complete 110 to 250 volt cycle A.C, Mains Power

- 6AC7 Cathode Folfower.

Details can be supplied for modifications to the fast
three stages to provide AN.L,, *S " Meter and
Audio Stages, tuning instructions and constructional
details for A.C. Mains Power Pack.

Unit Dimensions : {34 x 54 x 74in.

CLYDESDALE’S £4/1 o/o =

| PRICE ONLY
A.C. Mains Power Unit with Built-In Modulator

answer to that.

selectivity

POST
PA{D

BC-624 (SCR-522) Receiver chassis provides the basis for
the new 2 metre receiver. A coverage of {00 to 156 mc/s
covers the ““ 144 *’ band. Spot frequencies may be "'Lock-
ed’’ by using the local oscillator as it is at present or modi-
fications to this stage provides variable tuning. 2 mc/s
I.F. stages.

Complete with all valves, including /9002, 3/9003 B7G
Based types.

Requires only 300v. D.C. HT at 75 mfa. and 28 v. L.T.
{valves can be rewired for |2 v. heater supply).

FREE, BC-625 Transmitter chassis, partly disembled, but
including a host of VHF components, including 2 valve
bases for 832/829 tubes FREE.

CLYDESDALE’'S 7 6 POST
PRICE ONLY / each PAID

WHY MISS THAT DX ON 2-METRES

Unit, consisting of one L.T. supply transformer—
4v. 4A. (3 windings) for the rectifier, etc., at 3.25-0-
3.25 v. 8A. winding supplying the 6.3 v. circuit of a
buile-in modulator, suitable for swinging a trans-
mitter carrier of |00W. input, plus an outlet for the
supply of an external transmitter, A 200-0-200 v.
50 mfa. fully smoothed supply for bias needs a
second transformer (H.T.) 500-0-500 v. 200 m/a.
(twice) rectified and smoothed, one supply for the
internal modulator, the second supply is carried
t0 an outlet for externai use.

Valves include :3/6C5, 2/807 and 2/AV1 $FW4/5/1800).
Controls are located on the steel front panel,
Unit complete in varnished wooden cabinet with

carrying handles,
£12/10/0

CARRIAGE
PAID

CLYDESDALE'S
PRICE ONLY

Order direct from :—
AVAILABLE NOW

{llustrated List No. 7. Send 6d, to cover cost.
Print Name and Address.

CLYDESDALE

Phone : South 2706/9

suppLYy 2 BRIDGE STREET
CO.LTD. GLASGOW - CS5§

Branches in 8cotland, England and Northern lreland.

APOLOGIES

We apologise for an error which occurred
in the details given for our Qutput trans-
former type 2B36 in the Williamson Amp-
lifier booklet. There is a choice of seven
output impedances by series parallel |
connection. These are:— {.25,2.8,5,7.8,
11.3, 15.3 and 20 ohms.

This incidentally is the component that has aroused so much
interest in the U.S.A. i

By the way, there is now an improved version type 2836_8
ieakage reactance under |5mjhys. Primary inductance is still
100 hys minimum, price 90/-.

(savmz;‘wu‘;nmzzs\

o

SAVAGE TRANSFORMERS LTD. NURSTEED ROAD. DEVIZES, WILTS.

"ADCOLA"

Reg. Trade Mark

INSTRUMENTS

SOLDERING

eg. Design 860302
Designed for Wireless Assembly and Malntenance.
SUPPLIED FOR ALL VOLT RANGES FROM 6/7v. TO 230/50v.
The three Adcola Models cover the requirements of the
Television, Telecommunication and Radar Engineers
and assure thorough jointing,

in. dia. Bit. Standard Model — 22/6

in. dia. Bit. Standard Model — 25/-

+in. dia. Detachable Bit—m — = 30/

Patented in England and Abroad.

Sole Manufacturers :

ADCOLA PRODUCTS LIMITED

ALLIANCE HOUSE, CAXTON STREET, WESTMINSTER,
LONDON, S.W.I Tele. MACaulay 4272.

TELEPHONE  DEVIZES 3)6.

E1:
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THE *“EASYBUILT"’ TELEVISOR

Full constructional data in book form now available-
It comprises what is in our opinion the most practicals
economical and reliable method for the construction—
by the amateur—of a full-size magnetic televisor.

The instructions given are detailed, precise and remark-
ably easy to follow. Both theoretical and practical (point-
to-point) wiring diagrams are given. Our technical
experts have carefully examined the circuit and are most
enthusiastic ; we can find no inherent snags of a practical
nature which are likely to occur.

The * EASYBUILT " is particularly suited for the home
constructor as the designers have taken exceptional care
to specify only those components which are readily avail-
able at reasonable prices. IN FACT THE TOTAL COST
(LESS C.R. TUBE) SHOULD BE WELL UNDER £20.
We are making a special point of stocking all the specified
parts for the ** EASYBUILT,"” and will have a demonstra-
tion model on view early in September. As usual, our
prices are extremely competitive.

ORDER YOUR COPY OF THE ‘“ EASYBUILT ** TELE-
VISOR MANUAL NOW. THE PRICE IS ONLY 2/6
POST FREE.

We shall include with each copy a priced parts list. All
components will be separately listed and available indivi-
dually. Don’t forget that those of you who buy the major
portion of your gear from us will be given every assistance
during AND after construction. London and Home Coun-
ties viewers will be able to bring the completed televisor
to us for service and alignment should this prove necessary.

3 NEW RELEASES--3 OUTSTANDING BARGAINS.
Amplifier Unit Type 3562. Brand-new in cartons. Complete
in case size 12 x 9 x 8in. Valve line-up : one of 5U4, two of 807, one
of EF50 and an EAS50; many high-voltage condensers and resistors
included. Easily converted to a high-output amplifier or modulator
unit. The useful chassis lends itself to amplifier construction, etc.,
19/6, plus 3/- carr. and pkg. Don’t miss this superb cffer.

Receiver Type RII147B. A 7-valve UHF receiver, range approx.
200 Mc/s. PARTICULARLY SUITABLE FOR EASY CONVERSION TO
144 Mc/s. Valve line-up : two of EF50, 2 of EF36, and one each of
EBC33, RL7, RLI6. The receiver Is beautlfully constructed and fitted
with micro-condenser drive. Contained in black metal case size
8x7 x 6in. BRAND-NEW IN USEFUL TRANSIT CASE which might
have been designed as a taol box ! ONLY 30/, carriage paid.
Receiver Unit Type 6A. Housed in case size 10 x 8 x 7ins.
Frequency range 3-7 Mcs. Valve line-up : 5 of EFS0 and one each
EBC33, EF36, and 6K8. The dial is exceptionally well geared and
calibrated,  Slightly soiled condition externally but perfect inside.
29/6, plus 2/6 carr. and pkg.

STILL GOING STRONG.

Medium-wave Command Receiver. Frequency range 200-600
metres. Valve line-up : three of 125K7, one of 12SR7, one of 12K8
and a 12A6—all miniature types. Will readily cenvert into a car radio
or domestic receiver of outstanding performance. Unused and in
excellent condition, We provide circuit diagrams, £3/19/6, plus
2/6 carr. and pkg.

Receiver Unit 25/73 (TRI1196). Valve line-up : two of EF36, two of
EF39, one of EK32 and an EBC33. Easily and rapidly converted to a
very fine superhet receiver (see ‘‘ Practical Wireless ** August, 1949).
Supplied complete -with circuit and conversion data. In very good
conditicn indeed and offered at 22/, post free.

Receiver Type 18. Complete with four battery valves. Frequency
range 6-% Mc/s. Circuit diagram provided. 17/6, plus I/- post and

kg.
gs-gMc/s. “Pye "’ Strips. New. Less valves, 39/6 ; complete with
all vaives 62/, carriage paid.
Indicator Unit Type 62A. Contains 12 EF50, four of SP6! (CV1I8),
two of EB34, three of EA50, I3 pots and ane VCR37 tube. This is the
finest Indicater Unit of them all, Unused condition, but chassis
slightly soiled. Offered to callers only. Price £4/19/6.
Ampuﬁer Unit 18/165. A neat and compact equipment incorpora-
ting the following valves : two of EF36, one of EBC33, and two EL32 ;
and microphone transformers. inter-valve ~ransformers. numerous
condensers and resistances, etc. Are ycu leoking for something to
*“break down ! Then here is your chance ! An experimenter’s
gold-mine for only 17/6, post paid.
Have you visited our easily accessible London premites ? A treasure
heuse for the enthusiast. Come along and see ! A very competent
technical staff always at your service. Huge stocks of valves, compon-
ents and TV/Radio equipment at attractive prices. Many, many
bargains for the caller.

Best Buy at Britain’s

CBQ CHARLES BRITAIN (Radio) Ltd.

i, UPPER SAINT MARTIN’S LANE

L 7D LONDON, Ww.C2 TEM. 0S45

3 minutes from Leicester Square Station (up Cranbourn Street)
Shop Hours : 96 p.m, (9-1 p.m. Thursday). Open all day Saturday

SEPTEMBER, 1950

LAWRENCES

STANDARD PANEL MOUNTING RACKS. Type I0A/9591.
Height 5.5ft. For 19in, panels. Drilled every inch. Supplied with
panels total 3ft., which carry terminal strips, etc. Suitable for trans-
mitters, amplifiers, commercial eqpt., £2 each.

DIEHL LOW INERTIA A.C. SERVO MOTORS. CDA 211052,
New, 17/6.

RADAR EQUIPMENT AND COMPONENTS. Type SA2
Transmitter Receivers. 10 ecm. Employs 2022 Magnetron, 721 A ATR,
726B Klystron, etc. Type SA2 Antenna Duplexers, SO No. 12283,
Type SA2 Servo Control Units CNM-55ALBI. Type APN9935. Cavity
Tuning Units. Westinghouse Model VE Type CAY-S5ADY Plan Position
Indicator Repeaters, Electronic Range Marking, 7in. tube presentation.
General Electric Model VG Type CG-S55AEB Projection Plan Position
Indicator Repeaters, Electronic Range Marking, 24in. screen presen-
tation, Type TS-13/AP ““X”’ 3 ¢m. Bind Radar Test Sets. Western
Type CW60-ABM Wavemeters ‘S’ 10 em. Band for use with SL!{
Radar, etc. Type R54,APR4 Radar Receivers, 300-1000 Mc/s. R.C.A.
Type CRV-46ACG ‘S Band Radar Receiver Indicators Type CRV-
S0AEE Deflection Amplifiers. Type SA2 Modulator-PPl Indicators.
Type APS3/MD-5B Radar Modulators. Type APS3 Antenna Scanning
Units. Type CMMS55-ABLI Slewing Train Indicator. Reflector
Klystrons Type 723A|B 75/-. Radar Gas Gaps Type 1524, 15/-. 721A,
15/-. 724B with cavity holder. I15/-. Valves Type 715B, 35/- Wave-
guides: ““H” | cm. Band Launching Sections, 35/-. ‘“X’’ 3 cm. Band
Launching Sections, 25/-. ‘S’ 10 ¢m. Launching Sections, 35/-. | cm.
90 deg. Angle, IOI-. 3 cm. Receiver Section, with 723A;B Holders,
mounted in unit with L.F. Amplifier stages, 15/-. 3 cm. Section 90 deg.
bend, 90 deg. twist, length 14in., 15/-. Rotating Joint; 3 cm., 45/-,
3 ¢cm. Antenna Radiator Section, 25/-. Details of the above available
on request.

NEW AMERICAN AUTO-DRYAIRE Model 2200 DEHYDRA-
TORS. For the conditioning of coaxial transmission lines and wave-
guides. Designed for continuous operation with totally automatic
cycle governed by programme timer, With 100 per cent. relative
humidity intake, an output of 860 cu. in. per min. at nil per cent. maxi-
mum relative humidity is obtainable, with a maximum pressure of
40lb. per sq. in. For 115-230 v. A.C. operation, 640 watts, £45. Also
Portable Model with similar performance, £27.

M!CRO-WAVE LIGHTHOUSE ASSEMBLY. P/o RT39/APGS.
Osc and TR cavities, Type N coupling. Uses 2C43, 2C40 and 1B27
valves. Tunes 24-2700 Mc/s. £7.

NEW M 'NIATURE LEACH RELAYS. SPCO.280 ohms. Dim:
1.25 x | x .6in. 3/- each.

NEW METERS. 500 microamps scaled 0-15 v., 0-600 v. Flush 2in.,,
6/6 each. Also 0-150 mA 2in, flush, 6/6; 0-10 mA 2in. flush, 7{6; O- I5v
A.C. 25-125 c¢/s, 2in. flush, 8/6.

NzEW TX CHOKES. 10H.200 mA. Resistance 77 ohms. Potted.
12/6

BENDIX COMPASS RECEIVERS TYPE MN26Y. Complete with
all valves and circuit diagrams, in good condition. £5.
CONNECTING CABLES. 12 point, with plugs, for Walkie Talkie
Sets. ZA 10608, 2/6 each.

BUTTERFLY TUNING ASSEMBLIES. Contain crystal mixer
and RLI8 triode, osc. Tunes 300-600 Mc/s. With worm drive and
tuning dial.  36-.

RAD!IO RECE!VERS TYPE BC624. A VHF set which operates
around 2 metres. Employs button and octal valves. Supplied less
valves, only &/-, carr. 26.

AMERICAN TRANSMITTERS TYPE BC778. An automatic life-
boat equipment, with hand generator, fully waterproof and sub-
mersible. Emits distress or manually keyed signals on 500 K¢/s. Com-
plete with Antenna Reel and Kite, 47/6.

RECEIVERS TYPE 16l. Employs 4 B9G valves. Fitted with 4-band
rotary turret U.H.F. coils which are electrically rotated. Less valves.
7/6 each.

RAD!O ALTIMETER TEST SETS TYPE 6. Complete in instru-
ment case with test leads. In new condition. £7.

CONTROL UNITS TYPE RM-7-B. 115-230 v. A.C., Made by
Federal Telegraph Co., for use with BC342 Receiver installations.
Simplex Keying Channels. Interphone Magneto and Telephone unit
integral. Milliwatt Audio Level Indicator. In black crackle instru-
ment cases. £6/7/6.

TRANSMITTING CRYSTALS. 3,500 Kcfs. In evacuated holder
on octal base. [0/- each.

WESTINGHOWUSE | H.P, 230 v. CIRCUIT BREAKERS. With
reset switch, [15/- each.

DESYNN CONTROL UNITS. 12v. A selsyn type of remotely
controlled tuning capacitor, in oil filled container mounted on octal
base. 5,- each.

NEW METAL STORAGE CABINETS. Of improved design,
fitcted with 12 sliding drawers. Overall dimensions: 104in. x 7}in. x

6in. Extremely useful for segregation and neat storage of small parts.
17,6 each. i

Experienced Export Shippers.
ALL PRICES INCLUDE U.K. CARR. TERMS C.W.O,

SATISFACTION GUARANTEED OR MONEY IMMEDIATELY
REFUNDED.

LAWRENCES
61, BYROM STREET, LIVERPOOL, 3.

Telephone : CENtral 4430.
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FIRST AGAIN ! A4

TELEVISION Wsg,
SCOOP by

FIRST TIME OFFERED
I.Y. CHASSIS - LONDON OR BIRMINGHAM - BEST VALUE EVER

15 VALVES. LARGE 10" BLACK AND
WHITE PICTURE. BRAND NEW AND
UNUSED.

This is not a kit, but a factory-built job. Fully assembled and tested,
made by a well-known manufacturer.

Sound and vision,R.F. unit uses latest type miniature valves, 8 of
6AM6 and 2 of BALS.

Permanent magnet focussing.

Complete with all valves and 10in. cathode ray tube type 108K,
fitted with a special ion trap to prevent screen burn.

High quality sound with Elac 8in, p.m. speaker. Closed field.

Hard valve time bascs on frame and line, usés 2 7C5 and 1 62RT.
Line fiy hack E.H.T. 6-7 Kv., non-lethal using EY51.

COMPLETE WITH 10” C.R.

e, £25-0-0 e

REQUIR

' CARRIAGE & INSURANCE 37/6

Power supplies 200-250 volts, 50 c.p.s. input. Auto wound mains transformer, with two 6 volt and one 5
volt windings for valve heaters. 533KU rectifier.

Dimensions : 15}in. wide, 154in. deep, 14}in. high including C.R. tube.

Make no mistake, this is no Ex.-Government lash-up, but a new television receiver, complete in every detail,
ready to function. Mount it in a cabinet of your own choosing, in a wall or any location that meets your
requirements. Complete working instructions and circuit diagrams, for future reference, supplied with each
receiver. If you need any further details please write for them, or better still call and view.

sop ovy 47 L ASKY’S RRADIQ 370, HARROW ROAD,
Phone : CUNNINGHAM 1979. PADDINGTON, LONDON, W.9
Send also for a copy of our current Bulletin giving full details of our stocks of new manufacturers surplus com-

ponents, valves, transformers, etc., also Ex.-Government equipment. Enclose a 24d. stamp with your name
and address, for a copy by return.

TSorld kenvmmt/m ehvices R-lmldtg

RADIOMENDERS LIMITED | NEON{FirrOD

FOR SPECIAL TRANSFORMERS AND REWINDS

G pocclalice in % FOR 200.250v. MAINS
AMATEURS’ WINDINGS, TRANSFORMERS HAS A ‘1,001 USES i
ALL TYPES, CHOKES, PICK-UP COILS, GONSUMES ONLY HALF A MILLIAMP,
INSTRUMENT COILS, Etc. FULLY SHROUDED WATERPROOF.
Highest workmanship Good Delivery
*

RADIOMENDERS, LTD.

Television & Radio Apparatus, Transformer & Coilwinders.
123-5-7 Parchmore Road,

THORNTON HEATH, SURREY

LIV 226§. Tradeenquiries invited. Established 16 years,

A.F.BULGIN s co,rte,

BYE PASS RD,BARKING,ESSEX
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Products

TWO SPEED-MOTOR. At the turn of a switch you have two speeds,
33,1[3 or 78 r.p.m. The Turntable is a full 12" diameter ; its main spind®:
precision ground and lapped, runs In phosphor bronze bearings. The

lonnvisseur

synchronous motor is virtually vibrationless and is suitable for playing
standard, transcription and Microgroove recordings.
Retail price without pickup - - - - - £13 15 0
Purchase Tax. - - - - - - - - £5 19 2

SUPER LIGHTWEIGHT PICKUP for standard and microgroove recordings.
The interchangeable heads are fitted with an easlly replaceable armature
system complete with a semi-permanent sapphire.  Armature mass 20
milligrams. Extremely Ibw mass at needle point (4/5 m.g. only) allowing for
reduction in downward pressure to 10/12 grams for standard recordings,
and 57 grams for microgroove recordings,
Prices: With one Head - £4 0 0, plus £1 14 8 Purchase Tax
Extra Heads, each - - £2 10 0, plus £1 1 8 Purchase Tax
Spare armature System with Sapphire, 14/8 including Tax.

THE CONNOISSEUR Varigroove Recording Unit. 33.1/3 and 78 r.p.m.
100 to 300 GROOVES PER INCH continuously varlable. MOVING COIL
"CUTTER HEAD of entirely new design. Patented method of suspension
allowing use of large magnet system, producing sensitivity and response
hitherto unobtainable. All patterning effects eliminated, allowing micro-
groove recordings to be made with ease.
15 ohms impedance. Frequency response 30 - 15000 c.p.s
LESS THAN S5 WATTS required to fully modulate.
Price £130 0 0O

ALSO HIGH AMPLIFYING EQUIPMENT

BY USING WODEN POTTED COMPONENTS

Woden Potted Transformers and Chokes ensure a
clean layout with uniform smart appearance. They
are used by many leading Radio and Television
Manufacturers and this is sufficient testimony to the
high standard of efficiency which characterize these
components. Available for * Wireless World ”
Williamson Amplifier, ‘ Electronic Engineering ”
Home Built Televisor and other popular circuits.

THE EQUIPMENT SHOWN IS THE TOP BAND CABINET
TRANSMITTER AS DESCRIBED IN THE “ SHORT WAVE
MAGAZINE.” i

SEND FOR ILLUSTRATED LITERATURE AND PRICE LISTS
OF OUR COMPLETE RANGE.

PN

SUJDDEN

LD

VIOXLEY ROAD BIISTON »S.TIIH

L § T 0O N 4 1 9 § g

T4
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This pew M.0.8. coil padk of the smallest
possible physical dimensions sets a new
high standard in performance. It Is of
exceptlonally highgain,and particularcare
has been taken in the design of the Short
Wave range, which gives a performance
equal to that normally obtained only on a
communications recejver.

Winding of coils gives extremely high
magnification in aerial circuit. Iron dust
cores aslo ensure increased efliclency.
‘While the coil packs are supplied pre-
aligned and in this condition give excellent
resuits,aince stray capacitiesof the various
circults in which it is used will vary,
the trimmers and cores bave been arranged
to be readily accessible for small final
adjustments to ensure maximum perform-
ance. Overall size: 2}in. deep X 2]ln.
wide x 1$in. high.

AN connections are via a small circular
terminating strip on rear of coil unit.
Thiscan be placed overfrequency changer,
giving shortest possible circuit leads.

SETTING NEW STANDARDS VIEWMASTER
in MINIATURE COIL PACKS COMPONENTS

\Ne= - —
Cofl Pack in carton with instrue- 19 6
tions. Pre-aligned. Post Free. /

16 to 50 metres and

Ranges covered:
200 to 500 metres.

TRADE & WHOLESALE TERMS AVAILABLE on APPLICATION

FULL VISION (I
DIAL :
ASSEMBLY

A brand new
full  vision
dlal with 3
wavebands

57
- e
ne!.: Components Deposit | Monthly
Payments
HIRE - PURCHASE. | ol i
- i) |
* | A. | W.B.Chansis,tubesupport |
EXCLUSIVE M.0.5. OFFER. |~ = i il
This first class receiver spons | . | ARakeyiye IvelioldersiTtch £2 / 82
sored by the leading com- | !
pondem. zlunuiactunru needs ol T.C.C.condenurstNDON, e . _9_/!' |
no detailed description by us. . .C.C. .
From our many friends who 6 ! LC:C condenseumlgND £ 9/6 |
have conitructed the receiver +
we know that ite perf P Y
has not been overrated, und D | L Beethersi 21_' .4'0
we have no bhesitation in v i
giving it our fullrecommendan- _lf.'_l fies=gv{ocursfagelcl 2N I_ %2 7’-_
OVE_ HIRE  PURCHASE | X Caters pote, Wenstts
olverr  pots, ite
TERMS ARE SET OUR IN coils, Belﬂng con:::tor
THE Agxginé’ANYING GIE% neon.thlgin pan-
. elsand gwitchete.:
We regret that we can LONDON | g2 511
supply tubes on these terms MIDLAND .. A I £2 85
only when ordered with, or i R e m—
%fizer th: supply of, other | G. | 8et of valves . .. | £2/2/2 7:10
wimaster t =
'll‘lu;e:‘ can .:)lc su{;ﬁ)lleddon H. | 9inch Tube, including tax :£3/9/- 16/~
.P. terms only on the under-
standing that in the event | L | Mullard 12 inch Tube, Mel. |
of failure during the H.P, | tax . .- .- ‘Mllz/e £1
term, the tubes are ==
only by the manufacturer's J. Fermntl_ or Brimar tube,
guarantee, and their ncluding tax .. .. lgangie £1/1-

must be accepted as tinal.
MINIMUM DEPOSIT £5.

500 YARDS
OF LIGHT!

‘This torch, Type H, is thelatest

non-slip.
The dial s
arranged for
back jllumination, printed
three colours on unbreak-
able ** Perspex.” A clever
arrangement of the nylon
cord drive maker this a
truly non-slip action.
Boxed with assembly instructions and all necessary
components. Latest Copenhagen Plan 17/6
Engravings. Post Free.

TRADE & WHOLESALE TERMS AVAILABLE on APPLICATION

addition to our range of American
Type long beam fooussing torches.
It usesfive U2batteriesandhasan
adjustable ring focusaing head.
Head of torch 3}n. in diameter.
Torch is 15in. long.
Torch fully guaranteed.

Torch usesstandard batterienand bulba.
Constructed of heavily nickel plated brass
and has pull-out carrying loop in base.
Basv alsocontains spare bulb elip.

TORCH COMPLETE
WITH BATTERIES
ONE BULB.  22/6

Post {ree

AND

Spare Batteriea 5d, each.

Bpare Bulbs 84 each.

SPECIALLY SUITABLE FOR PROTECTIVE
PURPOSES.

OTHER AMERICAN TYPE LONG BEAM TORCHES IN STOCK ARE :

" Beam

5-VALVE SUPERHET CHASSIS

A five-valve chassisas fllustrated above, in
heavy gauge steel, cadmium plated
Complete with cabinet fixing brackets,
valve holders riveted in position, and
A.E.-GRAM socketa, Correctly drilled

SET OF KNOBS

Set of walnut brown knobs one engraved
L.M.S.,and one larger tban the other two
for the tuning conmtroi, giving easy and
smooth control. SET OF THREE 2/6

forthe Full Vision dlal previously described
Chassis designed to be used for either A.C.
or D.C. circuits. 11/_
Post 1f-.

PLESSEY 2-GANG 0.0005 mid,

For use with above coil pack and chassis
Chassis correctly drilled to accommodate
this tuning condeneer.

SPECIAL

For the set comstructor we offer the
chassis, tuning scale, drive assembly, and
tuning condenser ar above, which when

Fitted with rotor grounding brush and e p

ball bearing race, K'.hls d gives will appear as illustrated
nolselese tuning on the for onl:

Short Wave bands 5/ = Postlfs. 32/6

COLLARO AC 504 PLAYERS

Collaro playing desks are well known for their reliability and strong mechanical design
We can offer the A.C. 504 series on H.P. terma according to the following scale:
AC504 with magnetic pick-up. Cash price £5/2/8. Deposit 30/-; 8ix monthly payments

of 12/2.
C504 with crystalpick-up Cash Price £5/17/7. Deposit £2: 8ix monthly payments of

13/-.
L NOTE : NO H.P. INTEREST CHARGED,

Type Batteries Focussin I Head | lnecl post.
A 7001t. ‘ Three U2 Ring 38in. dia. 5/p11t
[+ 3001t. Two U2 Ring in. dia. 8/

D 3001t. l Two U2 Blotand pin | 2in.dia. 4/8
E 2001, Two U1l Siot and pin 1%in. dia. 3/3
F 100ft. | Oune No.8 Slotand pin | 1jin. dia 2/3
G 6001t. | Three U2 Ring 2in. dia. 3/11

|
|
|

Alltorches dispatched complete with batteries and fitted bulb.

WHY WORRY about the winter.

Get your torch NOW !

1355 RECEIVERS FOR
T.V. CONVERSION.

Brand new 52/6, while they last {

We can still supply the famous
BURGOYNE SOLDER GUN
backed by our 2- YEAR

GUARANTEE at only 52/6

cash
20/- down and 7/- monthly tor 6 months

M-0-$

I Terms: Cash with Order

MAIL ORDER SUPPLY CO,,

The Radio GCentre,
33 Tottenham Court Road, W.1. MUSeum 6667-8-9.

RELAYS

AND

KEY SWITCHES

LARGEST EX-GOVT. STOCK
IN GT. BRITAIN

Types 600-3000 Relays Siemens High Speed
Also A. C. 250 volts 50 cycles

Uniselector Switches, Carbon Insets, Telephone Components, Plugs, facks,
Handsets, Co-Axial Cables overnment Contractors

JACK DAVIS (RELAYS) LTD. (Dept. W)
30 PERCY STREET, LONDON, W.I

Phones : MUSeum 7960, LANgham 4821

VENTEX CABINETS

have become the accepted standard for first
quality 12 in, toudspeakers,
Type 1275 ... 12gns. Type 1255 ... 14 gns,
[ ] [ ] [ ]

Fit our FULLY COMPENSATED VOLUME
CONTROL. Essential for high quality re-
production at low volume levels.
‘ [ ] [ ] [ ]

A range of HIGH QUALITY TUNERS and
AMPLIFIERS with an advanced specification
] will shortly be available. S.A.E. for details.

‘ C. T. CHAPMAN (Reproducers) L td.

FLAxman
37
RILEY WORKS, RILEY STREET, CHELSEA, S.W.I0
i Daily demonstrations at Webb's Radio.
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TELEVISION  PRE-AMPLIFIER. This
Ex-Govt. | valve pre-amplifier is extremely
sensitive and stable. It makes 3an amazing
-mprovement in both vision and sound recep-
tion in all fringe areas. Now available for both
London (type A) and Birmingham ({typc B).
Very small dimensions. Length 4in. Width 34in.
Chassis depth 1%in. Overall depth to top of
valve 4iin,

Fitted with EF50 valve. Ready for use. Power
requirements 6.3 v. LT 200/275 v. HT. Coax Input and Output sockets.
Ideal for ‘' The Viewmaster,”” ‘‘ The Inexpensive Television Set,’
Electronic Engineering Televisor and any commercial set with suitable
power supply. Unlque value, 15/-. (Post 1/-). Tested and Guaranteed.

RADAR INDICATORS. Type VE.
Grey Enamel case. L, 24in. D, 23in.
W., Hlin. Contains 16 valves, 65N7 (7).
807 (3), VRIS0 (2), 2X2, SU4G, 6AG7,
65L7. Ol filled condensers 10 mfd. 600 v.
(3) 6 mid. (2), .1 5,000 v. (2), Potmeters

5 Small Electric Motors (2). Transformer
lnput 115 v. 60 ¢. Output 3,890 v. .0023 a.
Another ditto Output 6.3 v. 10 a. 6.3 v.
0.6a.5v, CT.3a.850v. CT. 0.142a. Filter
chokes (2), 10 h. 2 a. 77 ohms also a very
large quantity of precision resistors and
condensers. 7in. CR tube mounting and
focussing coils {no tube). Double deck
chassis which slides n and out of outer case. Brand New and unused.
Ideal for conversion to transmitter or TV. An outstanding bargain,
£12/10, carriage. paid.

RADIO SET SCR 291 A COM.
PRISING : Federal U.S.A, 110 v.
50 60 cycles Communication Receiver.
BCII47A. 13 valves, comprising
6SK7 (4), 6SH7, 6SA7, 6J5, €Hé,
6S)7, 65Q7, 6Ké, or 6V6, SU4G
VRISO. 4 wavebands 1.5-3.1 mes.,
3.1-6.6 mcs., 6.6-14 mces., 14-30 mes.
I.F. frequency 455 kes. Front panel
19in, x l4in., rack mounted. CON-
TROLS.—Waveband switzh, match-
ing, tuning, A.F. gain, |.F. selectivity
(band width), BFO, BFO On/Off,
sensitivity, power on/off. AVC/-
manual. Built-in  loudspeaker.
Receiver section is entirely self-
powered. A supersensitive receiver
of the highest class, Auxiliary
Power Pack Control, Panel PN-
31A, (10 v. 50/60 cycles. 4 valves
and stabiliser, 2X2, SU4G, 6L€,
6AC7, VRIS0. 6 Potmeters. 6 toggle
switches, 3 indicator lights. All
.circuits fully fused. 0-50 ma. meter.
Unit self-contained. Rack mounted. Size 19in. x 10}in. Ideal for operat-
ing your transmitter, Magneto Operateds Telephone Circuit
PN32A. Handset and mag-handle on front panel, Size 19in. x 5}in.
{The XYL can call you for meals with the phone). Whole equipment in
magnlf‘cent cabinet type rack 32in, high, 20in. deep, 22in. wide. ?18-
page instruction book included. Brand new, unused. In original
unopened packing. Securely packed in wooden container with fall-
way front and rear, making set very quickly operative. Make your
Ham Shack a real radio station with one of these magnificent equip-

ments.
(ORIGINAL COST APPROX. £250. 17 only available. Our price,
£30 each, carr. paid.)

Q-MAX B4/40 40 w. TRANSMITTER. Shop soiled. Full guarantee.
List price £75. 2 only to clear, £50 each. Full details on application.
R.F. UNITS, TYPE 24. New condition. Complete with 3 valves.
20-30 mcs, Tunes to S spot frequencies, 14/-. Carriage /4.

TYPE 87 POWER UNIT. Input 12 v. Output 265 v, 65 ma. 6.5 v,
2.5 a. Incorporates beautiful rotary generator in neat case 8%in. L.
64in, H, 43in. W., 5/- each. Post /4.

PAMPHONIC PA SPEAKERS. I|0in. in handsome maroon metal
cabinet. Original packing (not surplus), 55/- each. Less than cost.
1155 AC POWER PACK AND OUTPUT STAGE. As per
" Wireless World ** Specification. Brand New in neat crackle case
12in. x 8in. x Sin. Handle and PVC feet. Built-in L.S. Just plug into
1155 and set is all AC operated. Special value, £5/19/8. Carr. 3/6.
COMMAND POWER PACK for BC453/ 5 or 26 and 27/ARCS
sets. No Alterations to receiver. AC input. Fitted 6XS
Rectifier. Not Surplus. Beautifully made 50, , carr. paid.

BC458A COMMAND TRANSMITTERS. Brand New. No
valves. (Wire removed from Ceramic formers otherwise perfect).
Unique value 7/6 each, cair. /4,

PROMPT DELIVERY AND SATISFACTION GUARANTEED AS ALWAYS,
24d. stamped enveiope must zccompany all enquiries,

H.P. RADIO SERVICES LTD.

Britain's Leading Radio Mail Order House

Estd. 1935
55 COUNTY ROAD, WALTON, LIVERPOOL, 4
Tel. Aintree 1443 Staff Call Signs, G3DGL, G3DLV

— e

I

IDEAL BARGAINS FOR CONSTRUCTORS

Assemble your own 7
Table Electric Gramophone or Record Player

CABINETS

Beautifully polished
Walnut with Rumanian
Birch grille and feet.
Lid interior felted. Top
plate cut out for gramo-
phone unit. Recessed
escutcheon plate fitted
in side for volume
control.  Access trap-
door in base. Rubber
non-scratch feet. Sub-
baffle for 6iin. loud-
spcaker. External 16 x
14 x 12in. deep. In-
ternal 15 x 13 x 7in.
below top plate, 3in,
above to lid. Sohd and
finely built.

£3. 10. 0.

each, tncl. Purchase Tax.
Packing and carriage 7/-.

Similar quality Walnut

TABLE RADIO
CABINETS

23 x 9 x 13in. high. Speaker
opening 7%in. square. Dial
opening 81 x 44in. Four in.
holes for controls.

£2. 15, 0. i
N MIERS & co LTD., Telephone - EUSton, 7515.
115, Gower Street, London, W.C.I,

T.A. 3285

T

3 3111 6// ;
RECTANGULAR Series 30
INSTRUMENTS

PULLIN

These three rectan
gularinstrumentsare
designed on symmet-
ricallines, thus giving
a distinctive clear
open  scale ani
pleasing appearance
Each size available
inall standard ranges.
The Series 65 and 35
can be fitted with
dial ilumination.

<<~

MEASURING INSTRUMENTS (PULLIN) LT

Electrln Works, Winchester Street, Acton, London, W.3.
Teloephone ACOrn 4651/3 & 4993

Sertes 35

A

i

Series 65

o
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D. COHEN

RADIO & TELEVISION COMPONENTS

MAINS
TRANSFORMERS

Primary 200-250 v. P. & P. on
each 1/6 extra.

Drop thro® 350-0-350 v. 70 mA,
6 v. 2.5 amp., 5 v. 2 amp., 13/6.
Semi-shrouded, drop-thro’ 280-0-
2806 v.3 amp., 5 v. 2 amp. 15/,

Semi-shrouded, drop-thro® or
upright mounting 280-0-230
80 mA, 4 v. 6 amp., 4 v, 2 amp.,
12/6.

Auto-wound HT. 280 volts at
360 mA, 4 v. 3 amp. 2v. 3 amp,,
or 6 v, 3 amp. Separate 4 v, 3
amp,, rectifier winding (upright
or drop-thro’) 10/6.

Heater Transformers Pri, 200"
250 v. 6 v, |4 amp. 6/-; 2, 4 or
6v.2amp., 7/6. P. &P, each9d,

ELECTROLYTIC
CONDENSERS

50 mfd. 50 work. 1/9.

16-24 mfd. 350 work. 2/I1.
100 mfd, 12 v. work. /3.
16-16 mfd. 450 work. 3/6.
50 mfd. 12 v. work. |I/=.

25 mfd. 25 v. work. I/~

8 x 32 mfd. 450 work. 4/-.

16 x 8 mfd. 450 work. 3/9.

8 mfd. 450 v. work, I/Il.
250 mid. 12 v. work. 1/3.

16 x 32 mfd. 450 v. work. 4/6.
8 mfd.500v. 2/6.

16 mfd. 500 v. 3/6.

838 mfd, 450 work, 3/3.
30 x 30 mfd. 350 work. 3/9.

P.M. SPEAKERS

with less
Size trans. trans.
34in - 8
5in. :;/’: 8{7
64in ;
B?n. 143 119
1Qin 1716 14/6

Post and packing on above items
1/= each extra.

Purchased from the Liquidator of Miniradio :—

MIDGET BAKELITE CABINET 71in. x 54in. x Sin. c/w. S-valve S/H chassis
med./long wave scale and back (Takes std. twin gang condenser and 3fin.
speaker), 15/-.

EXTENSION SPEAKER 4in. wide x 44in. high x 3in. deep at base tapering
to 24in. ¢/w. 34{in. speaker. 15/-.

Colours of both the above: Cream, walnut, black and maroon.
choice when ordgrmg

LINE AND FRAME COIL ASSEMBLY. Frame coils wound but not fitted

(full instructions supplied). High impedance frame; low impedance line,

matching 5-1. 7/6.

PERMANENT MAGNET FOCUS ASSEMBLY with varjable adjustment,

é4In. SPEAKER (P.M.) specially made for Television with closed field,

complete with O.P. transformer. 11/6,

CONSTRUCTOR’S PARCEL

Comprising 5-valve superhet chassis with transformer cut-out, size 133in. x

6in, x 2in., with L.M. & S, scale, size 7in. x Sin, Back plate two supporting

brackets, drive drum, pointer, two-speed spindle, twin gang condenser. Mains

transformer 250-0-250 v. 60 mA, 6 v. 4 amp Pri, 200250 6}in. ROLA energised
| - i

speaker and 6 x 5 Rect, 2 8/- Plus 2/- post and packing.

State second

6-STATION SWITCHED SUPERHET COIL UNIT, by famous manu-
facturer. Ideal for Car Radio or radio set, Range coverage Pos 1, 200-30C m. ;
2, 250-360 m.; 3, 250-360 m.; 4, 320-460 m.; 5, 400-550 m.; 6, 1100-1850 m.
no oscillator required for Iining up, complete with Circuit and medium and Iong
wave frame aerial. 2l/-, post and packing, |/-.

PRE-ALIGNED MIDGET 465 Ke. Q.120, made for the above Coil Unit, 8/6
per pair, post 6d.

CHASSIS TO FIT COIL UNITS AND IFs, size i l4in, x 5}in, x I§in., 2/6.
MAINS TRANS. TO FIT ABOVE CHASSIS, Pri. 200/250 volt. Sec.
250-0-250 v. 60 mA, 6 v. 4 amp,, 13/6, post and packing, /-
CONSTRUCTOR’S PARCEL, comprising chassis 104in. x 5}in. x 2in. with
speaker and valve holder cut-outs; ROLA Sin. P.M. with O.P, trans.; twin gang
with trimmers; pair of TRF coxls 4 international Octal valve holders; wave
change switch and Erie 20k pot with switch, 176 plus 1/6 pose and packmg
CONSTRUCTOR'S PARCEL, comprising Midget twin gang with slow-
motion drive; Pair Midget 465 Kc. |Fs.; frame aerial; medium wave osc. coll
and layer type H.T. and L.T. Battery, 90 v. + 14 v, 21/, plus 2/-P. & P.
STANDARD 445 KC. I.F.s. Iron cored Q.120, 7/~ per pair.

MINIATURE 465 KC. I.F.s. Type M400B, 126, plus éd. post and packing-
MINIATURE 465 KC 1. F.s (slightly larger than che above item), Q.120.
Per pair 10/-,

VALVE HOLDERS.
International octal, éd. each.
soiled éd. each.

LINE CORD. 3-way 0.3 amp. |80 chm per yard. 10d. per yard.
CERAMIC PFS. 3 each of the following: 330, 220, 180 & 82, 2/6.
VOLUME CONTROLS, by famous Manufacturer. Long spindle and
switch, $, 4, | and 2 meg., 3/3 each, 20,25 and 50 k., 3/- each

VOLUME CONTROLS, by famous Manufacturer. Long spmdle less switch,
5 k.,50k.,500k., | meg., 1/6 each.

POST ORDERS ONLY

Paxolin International octal.
EF50 ceramic 7d. each.

4d. each. Moulded
Moulded B7G slightly

59
ENERGISED
SPEAKERS
8in. 2,000 ohm field with O.P.
trans, 5,000 ohm imp. ......... 1516

Sin. [,000 ohm field with O.P.
trans, $,000 ohm imp. 12:6.
10in. 1,000 ohm field with
5,000 ohm impedance O.P. tyans.,
or push-pull trans, 6 v. 6 match-
ing. 17/6.

P. & P. |/- each extra.

TUNING CONDENSERS

.0005 twin gang with feet, 4/-.
.0005 twin gang, fitted feet,
trimmers and drum, 4,7.

Post on the above items, 6d.
extra.

MAINS DROPPERS
.2 amp. 1,000 ohms tapped 900
ohms. 119,

.2 amp. 717 ohms tapped 100
ohms. /6.

.3amp. 5200hms tapped. 2/6ea.

¥/AVE CHANGE

SWITCHES
3 pole 2-way, o1 (92
4 pole 4-way.... .9
| pole 12-way ... .26

2 pole 12 way
P. & P, 3d. each.

TELEVISION MASKS

White Rubber, 9in. with glass,
10/6. 12in. with glass. 15/

67 RALEIGH AVENUE,

HAYES, MIDDLESEX

| ENGINEERS!

YEARS OLD
TO-DAY!

SEND FOR OUR

25th BIRTHDAY
RADIO AND TELEVISION COMPONENT

CATALOGUE “.&*

Contains details of thousands of quality
new components with full data, The |
most comprehensive catalogue avail-

tever your age or experience, yon musf read
“ENG[NEEBING OPPORTUNITIES ®.  Full detail of

v Qualit
LIFIERS 5iv ¥
HOME CONSTRUCTORS

A complete setof components to construct a 10
wate amplifier including Woden potted mains
transformer. 5 valves, 10in. speaker with trans-
former. Components of the highest quality. No
Govt. surplus. Three switched inputs, negative
teed back, push-pull outpu:, Price Complete

tone control, steel chassis, to the last screw

Suitable home or small hall, {8 0 0

CASH WITH ORJVER

the easlest way to pzas A M.L.Mech.E., A.M.I.C.E.,
CITY & GUILDS (Electrical, etc.), MATRIC., etc., on

176 PAGES
ee’

“NQ PASS—NO FEE”
terms and details of
Courses in all branches
of Engineering—
Mechanical, Electrical.
Civil, Auto., Aero..
Radio, ete., Building,
etc. 1f vou're earning
lesstharn £10a week, tell
us what interests vou
and write for your ¢opy
of “ENGINEERING
OPPOBTUNITIES”
+ today — FR.

: {Subjsct) able. SEND NOW TO THE FIRM B I E T
EETHOVEN TDI YOU CAN RELY UPON.
COVENTRY RADIO, 887 Shakespeare Hse,,
ELECTRIC EQUIPMENT Dept. “ W,” 189, Dunstable Rd., Luton. 27-19_ Stratlord Placo.

>*  Lonton, W.1,
ENGIERRING THOHAQIORY:

Chape. Lane, Sands, Hizh Wyclombz Tel: 1152/3
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MORRI§ & CO. (RADIO) LTD.
PREMIER MIDGET RADIO KL CATHODE RAY TUBES. ALL NEW AND PERFECT.
=T CV.No. Civil'n No. Ii)lllixi“ Focus Defin. EHT. O.}r{.vlor Price :‘n“dhl.lr):g!'
es V.
254 — Dc E.8. Mag. Bkv, Expmtl. 40/~ l?lc
279 — 2.75 E.8. E.B. 1450 Expmtl. B ;;2
600 5CPL 5 E.8. E.8. kv, Yes /= o
601 SBPIL [ E.8. E.8. 2kv. Yes 27/6 &
602 SAPT 3 E.8. E.8. 1.5kv. Yes 15/- e
718 SFP7 5 E.8. Mag. Tkv. Expmtl. 20/~ 20
741 SLPI 5 E.S8. E.B. 2kv. Yes .27/6 2/6
790 SAPL g E.S. E.S. 1kv. Yes 15/- 216
817 SEPI 3 E.8. E.8. 2kv. Yes 15/~ 12/[‘
915 12FP7 12 Mag. Mag. — No 60/~ 1/(;
1112 VCR112 5.25 ES8. E.8. 3kv, Yes 15/- 1?16
1131 VCR131 12 E.B. E.S. 4kv, Yes 80/- %6
1138 VCR138 3.5 E.N, ES. 1200v. Yes 10/~ ]216
1140 VCR140 12 Mag. Mag. kv, Yes 90/~ 2/6
1379 ACR2 5% ES8. E.8. akv, Yes 15/~ 1
Redeslgned and easler than ever to build. | 1381 ACR8 5.95 E.8. E.8. Bkv. Yes 15/~ 1/6
Includes an attractive walnut or eream plastic cabinet 1384 i 11.5 ES. ES. kv, Expmtl. 40/- 10-
L sl Sin: 1395 6.25 E.8 ES. 3kv. No 1718 2,6
The valve line-up iz 6K7, 68H7 and beam power output 1311 VCR511 11.75 ES8. ES8. %o Expmtl. 80/- 10/-
(CV1510) In the A.C. model and 6K7, 68H7 and 12A6 In [ 1232 VORBI6A o Mug. Mag. e No a0/~ 10/-
the A.C./D.C. model. Both use metal recuﬁeys and are 1521 VOR521 3.5 E.8. ES. akv. No 5i- 1/6
for use oo 200-250 volt mains. The diul is illuminated and | 3 50 VCR522 1.75 E.8. ES. 800V, Yes 15/~ 1/6
the recejver presentns an attractive appearance. Medium 1593 VOR517 6 E.8. ES. Ky, Yea 20/~ 2/6
and long waveband coverage. Complete kit of parts with 1791 BIP1 5 E.S. E.8. 2K, Yes 3718 216
valves, speaker, cabinet and point-to-point diagrams.| gggg EM14/1 3 E.8. E.B. 800v. y‘” 18
Plensestate if A.C. or A.C./D.C. £4 1 9 6 3776 5.23 ES8. E.8. Mag. dkv. o Expmtl.  20/- _2/8_
in reguired., lnc: RESTCE TRANSMITTING AND SPECIAL PURPOSE VALVES
o s E | .| 843 /6 | EHTT(CVI19).... 20/~ | MR30O/E(CV3558Y 15/~
o TethET d"JPERdH. T KIT saea .. 100 ?tm 756 | vBe8Cv106%) . ‘8/6 | UICVIET) ... 8/6
e R oo R e ] S i 713A 6/6 | EL266(GV15) .. 40/~ | NS2CVIon .. Bis
bands (16-50, 190-540, 1,000-2,000 metres) A.C. valve H 10/- | VT30(CV1030) 7/8 | CV67(Kliystron) 5i-
iine-up, 6K8, 6K7, 6Q7, CV1510 (Beam power output). XH1.5 10/- | T1zcvil3y . 5 | GUSOICVIOT) .- 76
A.C./D.C. valve line-up s the same excepting output valve sm-ni i2/6 | PT25H(CV1046) 5/~ | 162600V1755) .. 3/6
is 12A6. Both use metal rectifiers and are for use on 14%27 VU133A(CV54) . &6 | BLOSGVI102) E
e lorars 2X3 | 15/- | ADLCVISIY) .. /6 | GUICV1259) /6
In cream or walnut cabinet as iliustrated. Illuminated o 26 | DQPEVILAD) a8 | Visoseven i
dial. An attractive and powerfu! receiver. 805 .... 90 e o HE R R A e
Complete kit of parts with Valves, Speaker, Cabinet und 803A cona %8;- 993?)4 caac 0Vlbl‘0‘ ue Oy on) BB S00(CV78) | I
;o‘:'::;:::: ﬁ;y:f A C.IDC 806 .0 15| qoaa 35T .... 6/6 | HY114B(OV3505) 6/6 | Base .......... 2/6
ens 5 0./D.C. 6
s £6.19.6 . ;1 lsoz 111l 10- | 2B
152-153, FLEET STREET, E.C.4. Phone: CENtral 2833—and at—207 EDGWARE RD., W.2. Phone: AMBassador 4033
207, Edgware Road is open until 6 p.m. on Saturdays. All post orders to 167 Lower Clapton Road, Londo.n, E.5. Phone: AMHerst 4723.
Terms of Business : Cash with order or C.O.D. over £|. Send 2d. stamp for list.

g |
RADIO (1943) LTD.| [62AK & eres ™  G2AK
TE I_E- D n Bargains
. . L]
177, EDGWARE ROAD, LONDON, W.2 POWER TRANSFORMERS. 620/550/375/0/375/550/620 v. at
. 200 mA. plus 250 mA at the 375 v. taps. Two separate windings for
Wharfedale W10/CS 10in. cloth suspension ... £7 5 0 rectifiersof Sv.at3a. cach. Primary 230 v. 50 c. Rated at 278 watts,
0 Our price, 39/6, carriage paid.
Wharfedale Golden 10in. 2/3 or |5 ohms ... £4 0 HEAVY DUTY L.FibCHOKES. Fuuy2 pocted. 30 Hy. 100 ma.
150 ohms (Weight 14ib.). Price 13/6. 20 Hy. 126 ma. 100 ohms
Wharfedale Super 8/CS 2/3 or |5 ohms ... & DG (Wetghe 14 1 X Price 5/6. 30 Hy. 150 me. 190 ohs (Woione
Goodmans Single Cone Audiom 60 ............ £6 15 0 IBIb.‘). PrhiCehl7/6. All t;;a(ns(g;mers are carriage paid except to
a Eire for which we must ask for 5/- extra.
Goodmans Double Cone Axiom 150 ............ :g g g G'E'OHSTAN/I:ARE DESK MICRGPHONES with screened
itavox KI2/10 ... lead and plug, 9/6 each, plus pastage 1/6.
Vitavox Ki2/10 - VIBRATOR Packs: "6 tmge 118 ot 180 v. 40 ma., fully
Partrldge PPO/O 6K to 3.75 and 15 ohms ...... £2 12 slmoothe?.“Price 19/6 5"‘,’,":“,“’ 1/6. '2|7'6inprlt' Output 300 vd
. 00 ma., fully smoothed. plus postage . All packs are teste
Partridge PPO/I 8K to 3.75 and 15 ohms ...... £2 12 6 e oA T,
Partridge PPO/2 10K to 3.75 and IS ohms...... £2 12 6 H.T. BATTERIES. Heavy duty 157 v. plus 5.2 v., in sealed metal
cases, 104in. x 44in. x 4in. ; Wt. 1ilb. These are a special mercury
MATCHED VALVES type andcare ex;_:elienszét 8/6(,: plutiOstaoge 1/6.
AMERICAN TELESCOPIC PLYWOOD MASTS. These
KT66's £1 16 6 6V6's ......... £1 5 8 excellent 30ft. masts can be erected by two people in half-an-hour
6F6’s %o £l 5 8 PX4’s ...... £1 13 O on tripod support, Please write for photographs. Only £4/10/- each.
, , Packing and carriage 10/-,
PX25isL ST £2 14 10 6B4's ... 18 4 SMALL FILAMENIT TRANSFORMERS. Input 230v. Output
6.3v. Tapped at4 v. |.5 amps. Price 7/6. Postage 9d.
WILLIAMSON AMPLIFIER COMPONENTS SPECIAL METER OFFER. i
. - 100 microamps. Scaled 0-100 24in. Only 22/6 each.
Chassis punched and drilled .................. .. £1 T & 500 microampe. Scaled 0-5002in. di. Each.’ 7 &
Patridge mains trans. 425/150mA.................. £ 17 0 gm mic;oamps. Scaled °"5E'6°,‘3' Each g 3
" b itto, but ex-equipment, Each ......... 0
Partridge mains trans. 425200mA .. 4 8 0 s/ amp. Thermo 2in. dfa.,2/6 eachor 5 for i0-. 6.5 mA. 2in. dia.,
i J . I 0 5/- each. 0-100 mA. and 0-500 mA, 24in. Flush mounting, 7/6 each.
Partridge choke 25H 60mA d 0-20 volt 2in. dia., 5/- cach, 20-0-20amps. 2in.dia., 5/ each. 0-3,500v.
Partridge choke 13H 200mA ..................... £1 11 O Moving CoiIHin.dia.,IIS/- each.lo-9 amps. Hot Wire Ammeters
. . (by removing external shunt, full scale deflection is 4 amps.), 1/6
Partridge output trans. wire ended £5 00 each. Radiator Thermometers 2in. dia. Movements 2.5 mA.
Partridge output trans. tag board £5 13 0 Backwards reading. ldealfor ** S ** Meters, |/6 each,
. . ] N Postage on single meters, 6d. Three or more post free,
Full detailed price list avaifable. PLEASE PRINT YOUR NAME AND ADDRESS.
“ The Williamson Amplifier ** booklet as reprinted
from * Wireless World,” post free, 3s. 9d. c H A S . H . Y o U N G ’ G 2 A K
The Williamson quality amplifier can be seen and heard at our premises All Collers to 110 DALE END, BIRMINGHAM
in Edgware Road. When ordering please include sufficient for postage Phone: CENTRAL 1635.
and packing. Shop Hours : Monday';Satu.rdPaAYD9“=I-'6"-" 5”61’)‘2 Mail Orders to 102 HOLLOWAY HEAD, BIRMINGHAM
Thursday, 9 a.m.-l p.m, Phone : or 5 Phone: MIDLAND 3254,
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TELCON

CELEBRATES ITS

CENTENARY

1950 marks the anniversary of 100 years of manufacturing enterprise since the formation of
The Gutta Percha Company, which in 1850 made the first submarine telegraph cable laid
between England and France and which became the nucleus of The Telegraph Construction
and Maintenance Company Ltd. From this small beginning as merchant adventurers in a new
commodity, grew the Telcon organisation, whose activities have steadily multiplied until
today they cover a wide field of industry.

I850 1950

METALS Magnetic alloys; glass
sealing alloys ; resistance alloys;
thermostatic bimetals; beryllium
copper ; etc

CABLES  Power distribution
cables; land communication
cables ; radio frequency and tele-
vision cables; instrument wires.

THERMOPLASTICS Gutta
Percha and Telcothene; sheet,
tube, mouldings, tape, coated
papers, etc.

THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD
TELCON WORKS GREENWICH S.E.I0

Telephone:— GREENWICH 3291 Telegrams :—— MOORINGS GREEN, LONDON

——Wharfedale—

HIGH FIDELITY
EQUIPMENT

including loudspeakers,
transformers, crossover net-
works, special tone and
volume controls, micro-
groove equalizers, and

TECHNICAL
PUBLICATIONS

LOUDSPEAKERS: The
Why and How of Good Re-
production 5s., SOUND RE-
PRODUCTION : Greatly
enlarged 2nd Edition 10/6,
are stocked and sold in
the London area by these
Traders.

* Many can give demon-
strations of Wharfedale
High Fidelity Equipment.

WHARFEDALE WIRELESS WORKS, BRADFORD RD., IDLE, BRADFORD, YORKS

CKIS
ARFED
FIDELITY

STOCKIST

E. P. Fox, 109, Walton Road, East
Molesey

Holley’s Radio Stores, 285, Cam-
berwell Road, S.E.5.

Holt & Crompton, 6, Station Parade,
Sutton

R. A. Minter, 2, East Street, Brom-
ley.

M. Rlchards. The Crescent, Leather-
head

Rogers Development Co., 116, Black-
heath Road, Greenwich, S.E.10.

Silcocks & Co., High Street, Romford,
Essex

C. Wright, 432, Hoe Street, Wal-
thamstow, E.17

ALL DISTRICTS—

Alec Davis Supplies, Ltd., 18,
Tottenham Court Road, W.1.

The Gramophone Exchange Ltd.,
121, 123 Shaftesbury Ave., W.C.2.

Premier Radio Co., 152/153, Fleet
Street, £.C.4.

DISTRICTS SER V
Molesey, Kingston and M

All South and S.E.
Sutton, Carshalton, Cheam.

Bromley, Beckenham, Chislehurst,
Petts Wood and Orpington.

Leatherhead, Dorking, Epsom, Ash-
tead, Ewell and Surbiton.

All South and S.E. London.

Iiford, Romford,

Walthamstow, Leyton, Leytonstone.

Charles Britain Radio Co., Ltd.,
11, Upper St. Martin’s Lane, W.C. 2

Modern Electries, Ltd., 164, Charing
Cross Road, W.C.2.

Stern Radio Ltd., 115, Fleet Street,
E.C4.

Webb's Radio, 14, Soho Street, Oxford Street, W.1.
ALL DISTRICTS ESPECIALLY WEST & N. WEST

Premier Radio Co.,
289, Edgware Road, W.2.

207, Edgware Road, W.2.
Tele-Radio, Ltd., 177 Edgware Road, W.2.

H. L. Smith & Co., Ltd.,
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MIDGET .0005 mid. TWO-GANG TUNING CONDENSER.
Size only 2in.x I3in.x I}in. Capacity guaranteed, standard length
Lin. spindle, complete with mounting bracket, less trimmers, 6,6, or
complete with ** built-in * trimmers, 7,6. Each plus 6d. post.

“ CLEAREX ' very latest T/V Enfarging Lens, complete with attrac-
tive plastic fixing straps (does not damage cabinet). 50/- only, or the
new Filter type at only 55/-. For 9in. or 10in. Tubes.
ALUMINIUM SHEET. Size 2i}in. x 10tin. x 16 s.w.g., 3 sheets,
10/- ; also 17%in. x 8Lin. x |8 s.w.g., 3 sheets, 7/-. Please add 9d.
postage.

“ DENCO " ALIGNMENT OSCILLATOR D.A.O.l. This unit
provides a modulated signal for the alignment of IF. amplifiers and
associated circuits.

The two standard frequencies of 465 Kc/s and 1,600 Kcjs are selected
at the turn of a switch. L
All supplies are derived from one U.10 cell and one 1289 battery inside
the unit. Consumption of 50 m a. single valve type DL92 is used.
Dimensions of case : width 33in., depth 2%in., height 4§in. Price only
39/6, post free.

R.1355 RECEIVERS. We have been fortunate in securing a further
limited quantity of these receivers. These are brand new and unused.
Price 55'- {plus 5/- carriage).

R.I1355 MAINS TRANSFORMER. 200/250 v. input. Outputs
250-0-250, at 120 m/a., 6.3 v. at 6 2., 5 v. at 3 a. Fully shrouded top
chassis mounting and guaranteed 100 per cent. Only 28/6,

R.3515 I.F. STRIP

A complete |.F. Unit, comprising 6 SP6l |.F. Stages, tuned to
13.5 Mc/s., | EASO diode detector, and | EF36 or EF39 output or
video stage. A few modifications only are required to adapt this
unit, which will give pictures of extremely good quality. Price,
complete with valves, and foolproof modification instructions, is
45/-, plus 5/- packing and carriage. Limited quantity only.

INDICATOR UNIT TYPE 193. Containing VCR 138A 3{in. tuber
3 VR6S, | VR54, | VR9Z, 2 high-speed relays, volume controls and 101
res. and condensers. Absolutely brand new. Carriage paid, £2.
BAKELITE RECEIVER CABINETS. An extremely advantageous
purchase, enables us to offer the following :—Attractive brown bakelite
cabinet, size 15in. x 8}in. high x 74in. deep, complete with chassis
drilted for standard flve-valve superhet, back, 3-wave glass dial and back
plate. Chassis and cabinet are designed for 6iin. speaker, and all
standard components. Price complete is 25/- only. Limited quantity.
TYPE 6C INDICATOR UNITS. Comprising 3{in. VCR138 C.R.T.
with mu-metal screen, 2EF50, 2 EB34, plus high voltage condensers
and resistors. In good condition, price 45/- only.

RECEIVER TYPE 25. The receiver portion of the T/R 1196. Covers
4.3.6.7 M‘P and makes an ideal basis for an all-wave receiver, as per
‘“ Practical Wireless.”” August issue. Complete with valves type
EF36 (2), EF39 (2), EK32 and EBC33. Supplied complete with necessary
conversion data for home use. Only 22/6. Chassis only, 8/6.

E.H.T. TRANSFORMERS. Output 2,500 v. 5 m/a., 4 v. l.l.amps.,
2-0-2-v. 2 a. (for VCR97), 35/- only. Output 3,250 v.5m/a., 6.3 v. | a.,
2-0-2v.2a. (for SCPI), 39/6. Output 4,000 v. I0 mfa.,2-0-2v.22.,48/-,
Qutput 5,000 v. 16 mfa., 2-0-2 v., only 60/-. All input 230 v. and fully
guaranteed,

WAVE-FORM GENERATOR TYPE 34. Ex. AM. Including
6 SP&61, 4 EF36, 2 EB34 and one CVII6. Also relays, transformers,
pots., condensers and resistors. The whole contained in metal box
size 114 x 11 x8in. In clean condition, an absolute bargain ar 25/-,
plus 3/6 packing and carriage.

A.M. RECEIVER UNIT, TYPE 16l. Comprising RL37, 2 EF54
and EC52. Coils, relay and many condensers and resistors. The whole
in metal box, size 83in. x 64in. x 3}in. New, a bargain at only 15/-,
carriage paid,

SPECIAL PURCHASE. Brand new H 4/200 E.H.T. pencil rectifiers,
2,400 v. 3 m/a,, only I5/- each. Also RECTIFIERS. J50 (new, ex-
Govt.), 7/6 each. Westinghouse 36 EHT 35, 17/4 ; 36 EHT 100, 26/6,
SLIDER POTS. As used in all the latest T/V sets. A bank of four,
comprising 2 of I0K, 100 ohm and 500 ohm. Only é/- the set. Easily
split up.

DUAL PURPOSE MAINS-TRANSFORMERS. Special 350-0-
350 v. 80 m/a., 6.3 v. tapped 4 v.,at 3a., 5 v. tapped 4 v.at 2a. Top
chassis mounting and fully guaranteed. [8/6 only, plus 9d. post.

WE ARE PLEASED TO ANNOUNCE THAT WE
ARE ONCE AGAIN ABLE TO OFFER A RETURN
OF POST SERVICE.

Send stamp for current Component List—
Probably the most comprehensive in the trade

5, HARROW ROAD, LONDON, W.2

PADdington 1008/9 and 0401

@ It gives radio in any
other room. It saves
moving the main set
about with its atten-
dant risks. [t enables
you to listen in an-
other room without
having to leave the door open. In
= case of sickness it relieves boredom and keeps
the patient cheerful,
@ Every Richard Allan speaker is a baffle speaker.

@ Richard Allan made the first popular modern baffle type
speakers and still leads the way.

® Richard Allan gives higher value at lower prices.

® There is a Richard Allan speaker to suit every room and
every pocket.

Consider these advantages and buy

a Richard Allan extension speaker.
Baby 39/6

De-Luxe
Minor 52/6 €415 0
Major 65/- 52. I [I/ I I I Coggole
Bafflette Prestige
£440 £12 19 6

RADIO LTD.,BAFFLETTE HOUSE, BATLEY,YORKSHIRE.

GARLAND RADIO

MOTORISED SWITCH ASSEMBLY, Type I0FB/556, with 24 v.

rlv‘\)l/mature motor, 2}in. x t§in. x l§in., gearing, switch contacts, etc.,

D.C. SOURCE: Comprising mains transformer, primary 0-200-230-

250 v., secondary 0-18-24-3| v. I.SA, and selenium bridge rectifier,

max. input 31 v., max. output 24 v, 1.2 a,, ideal for motors, etc., 27/6.

ROTARY TRANSFORMERS: Input 24 v. Outpues 300 v. @

150 mA. and 150 v. @ 30 mA. Wound field. 12/6.

TOROIDAL CERAMIC POTENTIOMETERS, Type 10 w./I68BI.

17 kQ @ 100 wates. ldeal for HT variation. 6/- each.

DE JUR AMSCO PRECISION POTENTIOMETERS: 20k @

10 watts. 4,6 each.

SPLIT-STATOR CONDENSERS: 100 pF. As used in L.F.F.’s. 113

each. 250 pF with slow motion and switch, 2/- each.

PUSH-PULL OUTPUT TRANSFORMERS: Maximum 6 watts.

Matching 6V6G’s to 2.5Q or 4 speakers. 6/6 each.

ROTARY WAFER SWITCHES: SP 3-way, 9d.; SP 4-way, 10d.;

6-way Parallelling, 6d.; 3-pole 2-way, I/-; 5-pole 3-way, 1/3; 4.pole 4-

way, 1/6; SP 10-way, 1/9; 2-pole 10-way (wired), 1/6; 2-pole --way

(wired), 9d.

VOLUME CONTROLS: With S.P. switch, IK, 2K, 2.5K, 5K,

15K, 20K, 75K, 100K, I50K, 500K, IM @ 4/-. With D.P. Switch, 20K,

25K, 100K, @ 4/6.

OILFILLED CONDENSERS: 4 mid. 600 v. D.C. wkgs., 3/6 each.

L.F. CHOKES: 20H @ 80 mA,D.C. Tropicalised. Bf6 each.

10002 W/W POTS: Preset miniature (I watt), 1/6.

I5A 3 p SWITCH PLUGS: Metal cased industrial type, takes

standard 3 pin plug top. 4/-.

DESK TYPE PUSHES: Baize-backed. 2-way, I/3; 3-way, 1/6; 4-

way, 1/9; 6-way, 2/-.

TX and SP VAL VES: 803, 805 @ 10/-; 8012, CV2% @7/6; VUl @
|

§f-; YUII3, VU133, CV54 @ 3/6; Stabilivolt NS| @ .

BRAND NEW METAL CONDENSERS: .02/350 v. Type CP33N,
1! each, 10/- per doz.; .002/500 v. Type CP30s, I/- each, 10/- per doz.:
.01/350v. CP32N, I/~ each, 10/-doz.; .1/350.v CP37N, I/-each, 10/-doz.:
.05/500 v. CP36s, /- each, 10/- doz.; .1/200 v. CP36H, 1/- each, 10/- per
doz.; .05/200 CP34H, ;- each, 10/- doz. )

HEATER TRANSFORMERS: Suitable well-known T/V kit. Pri:
200 v./250 v. by 10 v. steps; Sec.0-63 v. @ 7A,0-2-63 v. @ 2A. 15/,
MUIRHEAD S.M. DRIVES: As used on G-units and RI224A.
6/6 each.

All goods new unless otherwise stated. Postage extra all items.

GARLAND BROS.
Chesham House, Deptford Broadway, London, S.E.8,

Teleph : TIDeway 44123, cm——me————
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Measurements can be made from
1mV to 100V with the Furzehill
SENSITIVE VALVE VOLTMETER
over the range 10c/s to 500 Kc/s.
Logarithmic scale shape and
high input impedance are

other features.

by Q&W

FURZEHILL LABORATORIES LIMITED

\ 1 “\ Boreham Wood, Herts. Te': ELScree 1137
\
\

Visit S.I.M.A. Exhibition and Symposium 4th to 8th September, 1950

QUALITY SUPERHET

By courtesy of the General Electric Co. Ltd., Kingsway, London, we have pleasure
in introducing a new pre-tuned superhet, as described in their technical publication
TP4. This receiver is the ideal unit for use with amplifiers such as the ** Williamson,”’
where reception conditions are unfavourable to a ‘‘straight *’ type of receiver.

OUTSTANDING FEATURES :—

@ Four pre-selected wavelengths. 3 medium. | long.

@ Two positions of selectivity. Bandwidth 6 kc/s and 16 kefs.

@® Very efficient 9 kc. whistle rejector, giving approximately 40DB rejection.

@ Variable switched bass and treble controls.

@® Ample gain for lightweight pick-ups.

@ Very low overall distortion.

Price: £16. 0. O. Purchase Tax : £3. I5. 0.
I DELIVERY 7 - 14 DAYS. TRADE ENQUIRIES INVITED.

ROGERS DEVELOPMENTS CO,,
W “ RODEVCO HOUSE,” i
116 BLACKHEATH ROAD, GREENWICH, S.E.l0.
Telegrams: RODEVCO, GREEN, LONDON.
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BALDWIN'

MOVING-COIL
for d.c.

RECTIFIER
for af.

THERMAL
for h.f.

Leaflets (01 &
101-A.

2} & 3}-in. ROUND PATTERN

Also 4-inch square flush mounting, é-inch
Portables, Galvanometers, etc,

A wide range of instruments for
Laboratory and Industrial use.

" BALDWIN INSTRUMENT CO. LTD.
DARTFORD, KENT Dartford 2989 & 2980

SEPTEMBER, 1950

.ﬁawﬁS’a,é/ R

K 3 SPEEDS — 33} - 45 - 78 rpm.

* INTERCHANGEABLE HEADS
for Microgroove or Standard Records

AUTOCHANGE UNITS
* for 10" or 12" Mixed Records

PRATTS RADIO

1070 Harrow Road, London, N.W.10
(Nr. SCRUBBS LANE)

Tel. LADbroke 1734
AMPLIFIERS. College gen-
eral purpose units. Model
ACIOE |0 watt 4 valve unit.
Neg. feedback. Separate
mike stage, separate inputs

for mike and gram.with twin

‘ faders. Tone control. Com-

lece in‘cﬁlse‘with Cchrome

> 1 andle, £8/18/6. arriage

MODEL AC10E £8/18/6 5/ e,lm'-,_) Ly £
Model ACIBE, 6 vaive unit with output of 185 watts. Push-puil
output with feedback over 3 stages, Separate mike stage. inputs as
ACIOE, Complete with case and chrome handles, £13/19/6 (carr. pd.).
Model UIOE, 6 valve unit for DC/AC mains. Spec.as ACI8E., 10 watts
output with feedback over 3 stages. Separate mike stage £11/11/0

(carr. 5/- ex.). Al above have outputs
1 [
|

to match 3, 8 or |5 ohms 5peaker, and

are ready for immediate use. Finish blue
iOe:

stove enamel, lInput volts average,
1

mike 003 wv., gram. .3 v. No pre-
amplifier required. Model ACSC
record/radlo amplifier. Chassis model.
5 valves P.P, output with feedback over
z;taxe:'.L Ou’tput 8-10 wans.oSupplies
. .T. and L.T. for tuning unit. Output to
MODEL ACAC 89/6 3,8 and 15 ohm speaker, £9/18/6 (carr.
pd.). Model AC4C, AC or U4C AC/DC., 3 valve chassis units, 4
watts [output to 3 ohms, £4/19/6 (carr. 2/6). 3 waveband superhet
tuning unit available. Price £9/13/10 tax paid, Stamp for amplifier
list. Above are as supplied to clubs, schools, hospitals, etc.
SPEAKERS. Truvox 2iIn., 17/6 ; 12in., 37/6 ; Stentorian, 2iin.,
15/6 ; Sin., 17/6 ; Plessey, Sin., 9/6 ; 8in., 11/9; 10in, 17/6; Rola
mains en,, 61in., 700 ohm fi¢ld, 10/-; Goodmans 8in., 16/6 ; 12in.,
130/~ (all less oftransir.),

TRANSFORMERS. E.H.T.2.5Kv.4v.,4v.C.T. Input200/20/40 v.
(for VCR97), 27/€ (tested 15 Kv.). 2x350v. 80 mA,, 0,4, 5v.; 0-4,
6.3 v, 21/6. Filament, input 230 v,, output 6.3 v. I} A,, 5/6. Output
6V6 to 3 ohms, 3/11 ; Ulera midget 154/354, 3/11 ; 6V6 P/P. to 3, 8,
15 ohms, IBE[-.

YARIABLE GONDENSERS. 2 gang .0005, 4/3 ; 3 gang, 6/9, with
ft. and shaft 2{in. Presees, Ceramic 50 pf., 4d. ; 100 +- 500 pf,, I3,
CONDENSERS. B:l. 500/550 v. C'b"d. Blocks, 8 mfd., 3/3 ; 8 + 8,
4/9; 8 - 16, 6/-. Hunts 8 mid,, 2/3; 16 mfd., 3/6; 16 + 8, 3/9
(all 450 v.). T.C.C. 25 mfd. 25 v., /- ; 25 mfd. 12 v., 8d.

Open 10-6. Callers welcome. Nearest Tube Kensal Green. All Goods
New and Unused. €.0.D. or C.W.0O. Post free over £I.

WEYRAD

Components for all users. If you are interested in these
or any other items please write for further details.

BANDSPREAD UNITS—Ranges to suit all require-
ments—9 Wavebands—with or without R.F. stage.

TUNING SCALES NOW AVAILABLE. Size
9in. x in.

COIL PACKS—3 and 4 Waveband with R.F. stage.
3-Wave packs—Special versions for battery operation.

COILS—I12.5 to 2,000 Metres. Air cored, Iron cored
midget and Screened types available.

I.LF. TRANSFORMERS—Miniature, Midget and Stan-
dard types, all of high performance.

FILTERS, CHOKES AND SPECIAL COILS to
order., We are coil winding and assembly Contractors
to well known manufacturers at home and overseas.
Your enquiries, large or small, are invited.

WEYMOUTH RADIO MANUFACTURING
’ CO., LTD.,
CRESCENT STREET, WEYMOUTH
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AXIOM 22

(13 HE TREND towards the use
of higher flux densities in
loudspeakers designed for high-

quality reproduction is well exempli-
fied by the new Axiom 22 made by
Goodmans Industries, Lancelot Road,
Wembley. So far as the diaphragm
is concerned, it is the same as the
Axiom 12 and has twin curved-sided
cones with a reinforced edge to the
high-frequency cone. The back
centring device consists of a porous
bakelized linen diaphragm with
concentric corrugations.

The ring type magnet makes use of

one of the new high-performance

alloys, and by careful design of the
poles the flux density has been raised

-higher

6s

to 17,500
gauss. This
is in a gap
I.15 mm.
wide, 7.8
mm. deep,

with a nomi-

nal pole L __

diameter of

44 mm,

We have had an- opportunity of

hearing the Axiom 22 with an Axiom
12 as reference standard, and there
can be no doubt of the improvement
conferred by the increased flux
density. Sensitivity is, of course,
but the outstanding im-
pression is one of tautness and the
grip the Axiom 22 has on transients.

The Axiom 22 12”— 20 watt twin-cone high: fidelity P.M.
loudspeaker (dustproof).

The increased magnetic damping is
no doubt also responsible for an
apparent reduction in intermodula-
tion from self-generated transients,
and a consequent improvement in
“ presence ”’ and the segregation of
the instruments of the orchestra.
The price is £12 135.”

From the  Wireless World,” June, 1949

GOODMANS INDUSTRIES LTD -

LANCELOT ROAD  WEMBLEY - MIDDLESEX.

Meet-us at the Radio Show, Castie Bromwich — STAND 85

YOU CAN MAGNETICALLY RECORD

using your Gramoonhone Motor as a Drive

WEMbley 1200

Necessary parts, also usable later for a more
ambitious job, plans available, 1 Spool Diamond Magnetic
Recording Tape and 1 take-up spool, 2 Corner Brackets, 1 Roller,
1 Record-playback Head Kit,-1 Friction Clutch, 1 Dual-purpose S
stage Preamplifier and your Radio Chassis.

_— TI.-._.,.—

JE——
’ o
—

upersonic Oscillator and Two-
Set of parts £7 . 15. 0, or items supplied separately.
Also Constructional Data for Wire and Tape Recorders §s.

PARK RADIO OF MANOR PARK, 676/8,'783 Romford Road, London, E.12
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Speaking of operations, a
deficate but highly successful
one has been carried out in
striking the balance of correct-
ly matched voice coil and
curvilinear cone for o’ir new
12" loud speaker. By carefully

GraMp'At

suiting the weight of coil to
cone we have reduced the
peaks and secured a freedom
from break-up, while the
very high flux density of the
large Alcomax magnet
considerably increases the
sensitivity, especially in the
higher frequencies. All very
worth while as you may see,

12° SPEAKER Or rather kear.
o] I diam. 123", Depth 6”.
A 35|2“5 V‘/veei;aht 7![:.mI5 ois. Voelzz. Coll

Impedance 15 ohms. Fundamental
resonance 60 cycles. Flux density
14,000 lines per. sq. cm. Frequency
range 50:7,000 c.p.s. Flxing holes
4 holes 1* diam. spaced 90° on
P.C.D. i2§*,

3 DELIVERY FROM STOCK

b
! - LIST PRICE £6-10-0
GRAMPIAN REPRODUCERS LTD
Hampton Road, Hanworth, Middx. Phone: Feitham 2657

L

The
SOUND MAGNET RECORDERS

Programme continuous for

L 4 and | hr.

Radio Quality at medium

speed 30 mins. without

pause.

Twin tracks double pro-

gramme time on one spool.

Powerful 12 watt playback.

MODEL 50
Portable Recorder

£50

(Available shortly —S.M.
Tape Converter for use
with existing amplifiers,
price £30.)

The Sound Magnet will record any sound, from a whisper
to full orchestra, and playback faithfully.

See and hear them at :—

Modern Electrics, 164 Charing X Road, W.C.2;
Geo. Brown, George 4th Bridge, Edinburgh ;
Walters, 396 High St., Lincoln.

There is an agent in every town in the U.K. Call on
your local radio-man, or write us direct for full particu-
lars of these wonder machines.

GENERAL LAMINATION PRODUCTS LTD.
ept.
294 BROADWAYfDBPElegYHEATH, KENT
(Bexleyheath 3021).

WIRELESS WORLD
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F exciter units and coils for all bands, set of x-tals speclally made

I put, 2 Mc to 8 Mc or 4 Mc to 16 Mc,

4il'|

| kW TELEGRAPH TRANSMITTERS. Two HF 300’s output.
Operation 3.5 Mc to 16 Mc,

HALLICRAFTERS BC 610 (or HT-4B) operating over 2 Mcto
18 Mc and modified for 21 and 2B Mc. Crystal and VFO on all
bands. Complete with speech amplifier, antenna tuning unit,

for BC 610 and new valves.

RCA TRANSMITTERS. Tyre ET4332B. 2 Mcto 20 Mc. Two
813's output. Crystal controlled and modified for VFO. With
separate speech amplifier.

60 W. TRANSCEIVERS. Very compact, weight 13 1bs. 829 out-
Phone and key. High-class
superhet. receiver. Complete with power pack for 110/220 v.
AC. and two rotary convertors for 12 v. battery supply. Two
sets of aerials, microphone, headphones and set of spare valves.

AUTOMATIC HIGH SPEED TELEGRAPH EQUIPMENT
“ BOEHME.” (U.S.A.). Up to 400 signs per minute on line or
wireless.

AR-88-D's, AR-TT-E’s, S-27's, HRO’s with 5 or 9 coils.

SKYRIDER DIVERSITY HALLICRAFTERS RECEIVERS,
complete with console, power units and loudspeaker.

All above items in exzellent working condition. Working demon-

stration upon request.
TX VALVES 803, 805, 807. 813, 814, 832, 861, 8B66A, 100TH,

DET-16, 6L.6 Met. and many others.

Large stock of Tx condensers, crystals and pther components.
Alignment and repair of communication receivers and all other
short wave equipment undertaken.

P.C.A. RADI(

Receiver Division :—
170 Goldhawk Road,
London, W.12
Tel. SHE 4946

Transmitter Division:—
The Arches, Cambridge Grove,
London, W.6. Tel. RIV 3279

BRIERLEY
AND “ARMATURE"
PICKUPS

“RIBBON""

BRIERLEY RIBBON CARTRIDGE PICKUP

Type JB/P/R/3 for 78s
Type JB/P/R/3/M for LP.

BRIERLEY 2-SPEED TRANSCRIPTION
TURNTABLE CHASSIS

These products are the ultimate of what is possible
and are incomparable with any other existing equipment,

If you have not received full details, write for them now,

Postscript. Since the preparation ot the above announce-
ment, plans for supplying the Transcription
Turntable Chassis for 33}, 45 and 78 r.p.m.
speeds have materialised and it is available now
only as a Three-Speed Transcription Turntable
Chassls.

J. H. BRIERLEY (GRAMOPHONES & RECORDINGS) LTD.
SEmmmm— 46, TITHEBARN STREET, LIVERPOOL, 2 Smmmmm
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Two outstanding advantages . .

e This bridge not only measures balanced or
unbalanced impedances with equal facility, but also
N\ has the merit of extremely low impedances looking
back into the terminals and from the terminals to
ground. It provides, at radio frequencies, the
range, flexibility and stability of an audio-
frequency impedance bridge and, having a
| neutral terminal available, it permits the
. measurement of three-terminal networks.
A high degree of accuracy is maintained
throughout the full frequency range.

R.F. BRIDGE B 601 — 15 Kc/s. to 5 Mc/s.

Capacity : 001 pf. to 20,000 pf. in five ranges.
Resistance : 10 ohms to 10 megohms—6 ranges.
Inductance values which will resonate the above
capacities between |5 Kcfs and § Mc/s.

Direct reading accuracy is constant to within 1%
up to 3 Mc/s and may fall to 2% at 5 Mc/s.

THE WAYNE KERR LABORATORIES LTD., NEW MALDEN, SURREY - MALDEN 2202

VI E W E. Ho;.mégUPPLY

for your television receiver, easily and economically,

VISIT ST AND N() 16 CASTLE BROMWICH,
. SEPTEMBER 6 - 16th,

NATIONAL RADIO EXHIBITION 1950.

W WESTINGHOUSE| &)

METAL RECTIFIERS

will be demonstrated in the “VIEW MASTER” television receiver in which a «Westalite”
rectifier type 36EHT100 provides the E.H.T. supply from the line flyback.

Methods of obtaining an E.H.T. supply of 5,3 and 1.7 kV from the standard mains transformer,
and 6 kV from a pulse.driven multiplier, together with valuable information on H.T. and L.T.
units and “Westectors” for H.F. duty are described in

“THE ALL METAL WAY”

Obtain a copy at the Stand, or send 6d. to Dept. W.W.9,
WESTINGHOUSE BRAKE & SIGNAL Co., Ltd., 82 York ‘Way, King’s Cross, London, N.1
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THE FIDELIA

Features include variable selectivity, infinite im-
pedance detector, electronic baes and treble con:
trols, trlode output stage; 3 wave-bande 16-50,
180-550 and 1,000+2,000 metres. Audio amplifier
response 30-18,000 cycles; bass, treble and volume
controls operate on gramo, suitable for light
wettht p,u. Price c1’7/!2/6 Also 9-valve luxury
model, £21/5/-. *"Preciton '~ 5 valve chassis,
£12/17/6. & 7-8 watt amplifier £16/18/-

Guarantsed 12 months
Data sheets on request

VALVE ™

RADIO. | THE IDEAL MICROPHONE
GRAM FOR

CHASSIS || TELE-COMMUNICATION

De5|gned and developed essenually for G.P.O.

MOD EL s, with bile tele- ation and

C 51 P.A. work in view, LUSTRAPHONE Model C.51

is fast estabhshmg itself wherever a good micro-
phone is called for. It provides maximum
mtelllglblllzy at extreme range and under adverse

MOVING-COIL conditions, and |’s‘ used exzenslvelly by grdoadcast

Engineers and others needing quality and depend-

FITENCIEINE ability. Available as insert unic, or complete hand
BY instrument. Data sheet on request.

LUSTRAPHONE . 5ssihertiaNe Wos

18 Broad Rd., Wiliingdon,
Eastbourne Sussex

GOVT. SURPLUS, UNUSED

CONDENSERS

of all types . . .

We can offer, FOR IMMEDIATE
DELIVERY from very generous
stocks, a wide range of ultra-high
quality fixed paper Condensers,
from .00% uF to 8 uF. Also STOCKS
of small, genuine MICA Conden-
sers from .00001 (10 pf) to .0l uF
(10,000 pf). Prices are exceedingly
moderate,

Enquiries are invited for manufac-
turers’ requirements, wholesale
and export only for bulk
quantities, and for scheduled de-
liveries over a period, as required.
Most condensers are now avail-
able for immediate delivery.

Please request our 4 page bulletin CONSEVENO/[ 114

CLAUDE LYONS LTD.|

180 Tottenham Court Rd., London, W.l

SOUTHERN RADIO’S
i WIRELESS BARGAINS

B 3518 TELEVISION UNITS.
4 Mc. STRIP.

21 valves with 6-atage
Recommended for tdeal TV

couwrslon by all experts. BRAND NEW in original
= ) wooden cases, £3/10/0.

: R.1355 RECEIVERS. Brand New and unused as
‘ specified for inexpensive television, £3/5/0.
T.R.1196 6-valve Superhet Receivers, Perfect and
guaranteed. With circuit, 22/8, plus 1/4.
BENDIX COMMAND RECEIVERS. B.0. 454 (49-100
metres), B.C. 455 (39-49 metres). Complete with
6 valves. Perfect condition, 35/- each, plus 1/4.
CONTROL BOXES for B.C. 453 4/5 Command Re-
ceivers, 13/
CONTROL CABLES 141t.,
453{4/5, 9/6 each.
R.AF, BOMBSIGHT COMPUTERS. Complete, brand

THE “ FLUXITE QUINS ™ AT WORK
“Our aerial’s wired right” froumed EE,
“And all fixed with FLUXITE you see
We've tested it well
It's as sound as a bell,
Yet this picture looks sooty to me! "

with adaptors for B.C.

and 76, Oldhall St,, Liverpool 3, Lancs, |

See that FLUXITE is always by you—in
the house — garage — workshop -- wherever
speedy soldering is needed. Used for over 40
years in Government works and by leading
engineers and manufacturers, Of all iron-
mongers—in tins, 10d., 1/6 and 3/-.

rT() GYCLISTS ! For stronger wheels !
| that will remain round and true, herest
{a time tested tip. Tie the spokes where |
they cross with fine wire AND SOLDER. I
|I!s simple — with FLUXITE — but.l
IMPORTANT |

e o2 S -t

The FLUXITE GUN puts FLUXITE where you want
it by a simple pressure. Price £/8, or flled, 3/8.

Write for Book on the Art of * SOFT ** Soldering and
for Leaflet on CASE-HARDENING STEEL and
TEMPERING TOOLS with PLUXITE. Price 1deach
FLUXITE LTD. (Dept. WW), BERMONDSEY
STREET, LONDON, S.E.1.

TWIN TEST METER
PANEL

comprizing
MJcoil 0-5 m/a and M/ecii 0-40
v metres. Varlable resistance
stud [control, 5-way Yaxiey
switch, BP/8T Toggle switch,
3 Potentiometers etc,

Outatanding value at
12/8 post free

- MAKE YOURSELF HEARD

MOBILE (6 volt) P.A. EQUIPMENT comprising
4 valve, 7 watt amplifier, housed in metal carrying
case 12° x 6" x 6}" fitted with control panel.
Supplied compiete with Vibrator power supply
Oftered at 9 Gns. Carr. Paid

RADIO UNLIMITED,

ELM ROAD, LONDON, ‘EI7
Tel.: KEY 4813

|
|
|
l

e L UDIGRAPH LTD v

HIGH QUALITY TAPE
RECORDING HEADS

NOW AVAILABLE FROM STOCK ||

Quality Parts

WHEN VISITING BIRMINGHAM FOR THE
NATIONAL RADIO EXHIBITION
Phone NORthern 2084 AND CALL ON
US FOR A - DEMONSTRATION OF

QUALITY RECORDING

Let us know your requirements

Dept. MR3, 74, Great Hampton Streeg,
HOCKLEY, BIRMINGHAM, 18

FLUXITE

SIMPLII‘IES ALL SOLDERING |

new, with motors, gyro gears, blowers, etc.,etc. Ideal
for model makers,etc. The best compopent value ever
offered, §5/-, each plus 5/-,

LUFBRA HOLE GUTTERS. Adjustable from §in. to
33in. for use on wood, metal, plastic,etc., 5/6.
CONTACTOR TIME SWITCHES by 8mith or Venner.
10-hour movement with thermostatic control, 2 im-
pulses persecond. Complete in sound-proof caze, 10/-,
plus 1/4.

HAND GENERATORS, 6 voite at 5 amps. Complete
with crank, 20/-

Lucas GENERATORS. 12 voltsinput, 480 voltsoutput,
at 40 ma., 10/-.

RADIO COMPASS INDICATORS with internal Selsyn
motor, 3in. dial, 13/6 ; 5in, dlal, 15/8.
RESISTANCES, 100 assorted capacities.
sizesfrom } to 3 watts, §f- per 100.
CONDENSERS, 100 assorted. All useful sizes up to
2 microfarad. Tubular and mica, 15/- per 100.

ALL @GOODS PREVIQOUSLY ADVERTISED STILL
AVAILABLE

Full list of RADIO PUBLICATIONS, 2}d.
Please Note New Address :

SOUTHERN RADIO SUPPLY LTD.

11 Little Newport St.,, London, W.C.2
GERrard 6653

All usefu)

*

‘Radiospares’

The
Service Engineer’s
First Choice

*
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Rate 8/- tor 2 lines or less and 3/- for every additional
line or part thereo!, average lines § words, Box Nambers
2 words pius 1/-, (Addressreplies : Box 0000 e/o ** Wireless
World,” Dorset House, Stamford St., London, §.E.1.) Trade
discount details available on application. Press Day:
October 1850is3ue, Monday September 4th. No responsibility
accepted for errors.

WARNING

Readers are warned that Government surplus
components which may be offered for sale
through our columns carry no manufacturers’
guarantee: Many of these components will have

been designed for special purposes making them

unsuitable for civilian use, or may have de-

teriorated as a result of the conditions under

which they have been stored We cannot

undertake to deal with any complaints regarding
any such components purchased.

NEW RECEIVERS AND AMPLIFIERS

ADIO amplifiers for schools, hotels. clubs.
etc.; from £18/18,
AERQOTRON 4-station superhet feeder units;
£7/7, with valves; agents required in all areas.
AEROTRON RADIO Co., Peel St., Chadderton,

nes. [5745
"TNIVERSAL ELECTRONIC PRODUCTS, 36,
Marylebone High St.. London, W.1. Wel-

beck 4058, )

SPECIALISTS in the design and manufacture
of high fidelity reproducing equipment from
5-100 watts for domestic or industrial purposes.
Our new twin channel amplifier (type U.E.57).
with independent bass and treble outputs. pro-
vides the most satistving standard of reproduc-
tion we have yet experienced. It is now being
demonstrated in our showrooms daily {we close
Thursday 1 p.m., Saturday 4.30 p.m.), and we
invite those who seek perfection from recorded
music to r this superb instrument. We also
offer tuning units or comblete chassis desizned
and constructed to individual l'equlremenl:s.m126

ALLICRAFPTERS dual diversity receivers,
complete with power units and loud-
speakers; few only avallable.
McELROY ADAMS MFG. GROUP, Ltd. (Hsalli-
crafters), 46, Greyhound Rd., London, W.6.
2-watt high quality amplifiers, bass and
treble boost; £12/10; lists.—Broadcast
& Acoustic Equipment Co., Ltd., Tombland.
Norwich. ) [0065
ERNARDS, makers of television, radio.
amplifier eguipment, avajlable for early
delivery; television time-base chassis and E.H.T,
suppgv combined, 5 valves, completely wired,
tested, only new components used; £7/12/8.
BERNARDS, 12, Chelverton Rd.. Putney, Lon-
don. S.W.15. Put. 7538. 0097
CHARLES AMPLIFIERS, Ltd., are now able
to produce amplifiers, radio units and
electronic equipment to specification; enquiries
invited for development work and for short pro-
duct}i{)é) ruwns.—Charles Amplifiers, Ltd., 40. Ken-

sal =, -10. [0173
HE Spencer-West type AC/4 convertor unit
permits reception of the Birmingham trans-
mitter when employing a London type receiver;
specification includes 5 valves, self-coatained
power unit and ‘* low noise "’ pre-amplifier; full
particulars available on request.
SPENCER-WEST, Quay Works, Gt. Yarm?éxg?d

THE Spencer-West type AC/3 television pre-
amplifier will give a performance superior
in every way, but in particular superior so far
as ** noise ”’ is concerned; provision is made for
connection to all types of commercial receivers;
available for trial if desired; leafiet. etc., avail-
ableNon request.

SPENCER-WEST, Quay Works, Gt. Yarm«[)gxaténé |

ROUGHTON quality amplifiers, 10-12watts,
for 3, 9, 150hm speakers, p.p. output,
couples to pre-amp by extension cable for a Tull
range of bass and treble control, complete with
top cover; £26/10; packing crate £1/5 return-
ab?e, carriage paid.—C. Steward, The Glen,
Broughton Rd., Hadleigh, Essex. 5799
EW amplifier by Midland Radio Coil Pro-
ducts: The Symphonic Seven High Fidelity
portable. seven watts of high fidelity reprdduc-
tion in highly portable form full bass and treble
tone controls, 2-stage N.F.B,, high gain; price
£10715/6.—For full details of this and other
amplifiers and radio feeders address a
to 19, Newcomen Rd.. Wellingborough. [5618
OV direct from manufacturers, our radio-
B gram chassis are trulY remarkable value;
5-valve all-wave superhet, large fully illumina-
fed glass dial, complete with vaives and
speaker aerial tested ready for installation;
rice £12 inclusive, carriage paid, 2d stam
or illustrated leaflets; trade enquiries invited.
—Bayly Bros., 46, Pavilion Drive, Leigh-on-?;_aj
Essex. [}
JR. ELECTRICAL & ELECTRONIC DE-
C VELOPMENT, Ltd., Hubert St., Birming-
ham. 6 (Aston Cross 2440), the Midlands
specialist manufacturers of high fidelity sound
reproduction equipment, for the world-famous
W?}liamson amplifier and associated accessories
including tone control stages, loudspeaker
erossover units. distortionless contrast ex-
panders and radio feeders: send .for detalls and
orices. 15470

AWTRIDUL TEARDY ORMENS B

TYer wMTRIa: 98

- for the

WILLIAMSON
"AMPLIFIER

THE widest possible audio range
—the lowest possible distortion
and an output of 20 watts . . .
these critical demands of the
designer of this now famous
Amplifier implied the finest that
technical skill and craftsmanship
could provide for every com-

ponent.

From the inception of

the Williamson Amplifier in 1947
Partridge have specialised in the

transformers and chokes.

The

all-important output transformer
was the special care of Partridge,
and this ¢ Williamson specifica-
tion ’ component is now avail-
able for a varied range of imped-

ance.

Secgndary windings are

brought out as eight separate sec-
tions of equal impedance. Stock
types comprise 0.95chm, 1.70hm,
3.6 ohm and 7.5 ohm sections.

The Partridge
Output Transformer

“ Williamson >’

is acknow-

tedged the most efficlent of its type
FULL DATA ON REQUEST

TRIDGE

PAR

TRANSFORMERS LTD

ROEBUCKX ROAD, KINGSTON BY-PASS

TOLWORTH
Telephone :

SURREY
ELMbridge 6737-8

| tion with super quality, Price £23/1

| etc.—State requirements to R.T, & I

NEW RECEIVERS AND AMPLIFIERS

ONNOISSEUR’S receiver, acclaimed by its

A users as the finest recelver for the enthu-

siast and the only one with the following facili-
tles: 9-1,500-metre, world-wide results on highly
sensitive 10-valve receiver, comparable with any
good communication set, or by change of switch,
maximum fidelity reception of local stations on
non-superhet recelver with high quality 2-PX4
ush-pull amplifier incorporating all refinements,

ass and treble tone control (boost to cut),

whistle filter and gram input, etc.; basis rebui{t
R1155; write for details or call for demonstration,
FEEDER units as above. or use with external
high-quality amplifiers; R1155 specialists, re-
ceivers repalred and re-aligned, also modified as

and values 2/- post free.—R.T.S., Ltd., 5, Glad-
stone Rd., Wimbledon, S.W.19. Tel. Lih. 3303.
TELRAD ELECTRONICS, 70, Church Rd.,,
Upper Norwood, London, 8.E.19,—De-
signers and manufacturers of Telrad guality
amplifiers; established as the most outstanding
value high-quality amplifiers, thanks to
faithful reproduction at unrivalled . price,
these unique amplifiers are the first choice
of the enthusiast; built to satisfy the dis-
criminating ear; bass and treble independent
controls, providing widest possible variation to
sult all recordings and varying acoustic proper-
ties of one room with another, £18 complete;
full details on request.—Write call or ’phone
Livl}ggﬁgr;e 4879, 0019
CALLY far ahead of any other repro-
T ducer is the Willlamson amplifier: a satis-
fled customer says: **

I want, The R.T.M.C. version of th illiam-
son is the finest rtx:sx-ocmct: of the kind, enx%u\ﬁgrn):-

manship and parts used are unsurpassed
goes for quality of reproduction, too " We }'nglg
many other letters in similar strain. There is

no doubt the Williamson amplifier will sat
the most critical quality enthusiast, It is t.hest¥
timate choice if you want trouble-free reproduc-
/10, 7-valy
mode]; £28/10, 9-valve model (with built-in m-eS
amplifier). See previous adverts. Also * W.W.~
booklet on this famous amplifier.  We are open
all day Saturday for demonstrations. Send for
details, photos (3d stamp£ to R.T.M i
Ltd.. Laurel House, 141,
(Ealing 6962),

RECEIVERS, AMPLIFIERS-SURPLUS
AND SECONDHAND

-R.O. Senlor, speaker, 8 coils, -
Offers to Box g&oae Y R LA pa[c.'i('iBQ

28, an immaculate model, in perfect show-
SX room order; £100.—Box 5‘500. [5?780
DDYSTONE 680, as _new, makers’ guarante
E expires December, 1950; offers.—Box 5795,
5761
Rllsslrecelver, power pack speaker, m[nea?
; cabinet, new condition, perfect order,
hones; £10; London.—Box 5862. 58,
-VALVE a.c./d.c. radjogram, chassis, 3 w.b.
illuminated glass dial., 10 watt P.P. out-
put. perfect condition, £12/12.—Box 6116. [5841
URP] radlogram_A.138R im perfect con-
dition, £70: seen by appointment.—Ashley,
11. Heath Villas, Vale of Health. N.W.3. (5850
NEXPENSIVE television, two R1355, two
RF26, VCR97, power packs, assembled:
offers.—Swinburne, 1, Doric Ave., Frodsham,
Cheshire, [5758
ALLICRAFTER S-41W, tuning 50Qkc-
30mc, bandspread, B.F.O., separate s?eaker.
230volt a.c/d.c.; price £14.-—Lewenz ennels
House, Kintbury, Newbury, Berks. [5788
OMMUNICATIONS receivers.—H.R.O. Senior
Rx’s, in good condition, complete, from
£12/10, plus carr.; also AR77, ARBS8, CRI100,

. Service,
254, Grove Green Rd., London, E.11. [00

53
“HLLIAMSON amplifier with pre-amp (2
inputs), T.V. sound, Q.P. meter (with bias
and h.t. ranges, etc.), switched O.P. for 6L6’s as
beam tet's, basls of t.r.f. with inf. imped. de-
tector.—£25 or nearest offer to Ollington, 4.
Glebe Hyrst, Sanderstead, Sy. {5763
ILLIAMSON amplifier, Goodman Axiom
12in, Collaro mixed autochange, fitted coil
pick-up head, pre-amplifier with bass, treble and
middle 1ift, radiogram cabinet, all virtually new;
nearest £60 the lot; reason for sale, matrimony.
—Vennard, Coombe Ridge, Bourne Lane;. Brims-
combe. Glos. 5806
I ALLICRAFTER (U.S.A.) SX28 15-valve
communication receiver for sale, world-
wide reception, television sound, gram input,
8watts high ﬂdelity‘g sh-pull output, privately
purchased (not ex-W.D,). in perfect unsoiled
mint condition; details on request and offers con-
sidered.—K. Blackwell, 41, Meadway, Old South~
gate, London, N.14. 5762
AMMERLUND Super-Pro for sale. new in
1941 and little used, in perfect order and
complete with universal mains unit. and loud-
speaker, 54Cke/s to 20!gc/s continuous coverage,
offers wanted; also BC348/R receiver, as new
and unused and not converted, purchased 2 years
ago and never used, offers wanted.—Bryan
Groom_ 2, Gordon Terrace, Edinburgh, 9. [5817
NEW DYNAMOS, MOTORS, ETC.
BATTERY chargers, 4 models 2-6-12v, 1-2-4
amp D.C.; any mains voltage; also larger
types special transformers, chokes, test gear, in-
terfor car heaters, etc.—The Banner Electrit
Co., Ltd., Hoddesdon, Herts. {0122
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COMPLETE L.P.
RECORD SERVICE

Our [8 months’ experience of solving the prob-
lems associated with L.P. records here and in the
US.A. is now crystallised into a comprehensive
service for you.

We are now stocking the complete range of L.P.
records of seious music, and the associated play-
ing desks. Over and above that is the quite un-
equalled range of Hartley-Turner high-fidelity
equipment for reproducing these epoch-making
discs with a degree of realism which is quite
startling.

You are invited to come and hear what can be
got from these discs when they are reproduced
with real fidelity ; and we shall be happy to supply
your needs from a single record to a complete
installation,

We are preparing ‘‘ The reproduction of L.P.
records '’ and this, together with a year's supply
of critical reviews of records, will be sent to you
for a subscription of §/-. This is included as a free
supplement to our ‘‘ Selected Record Catalogue,”
price 25/-, and existing subscribers to the catalogue
will get their copy in due course.

This complete service is extended to all our over-
seas friends. L.P, records can safely be sent by
post, and we guarantee complete satisfaction in
the farthest corner of the Empire.

Send today for free catalogues and literature, and
don't forget '* New Notes in Radio,” price 2/6,
a pocket guide to high-fidelity.

H. A. HARTLEY CO. LTD.

152 HAMMERSMITH ROAD |

LONDON, W.6. Riverside 7387

LONG PLAYING RECORDS AND
RECORD PLAYERS by Decca now available
from stock, Send 24d. for list of first release
records and Record Players (33 1/3 r.p.m.)
with pickup. Price £8/18/-. Records available
from us by post. G.P. 20 Pickups, 71/5.
SENSATIONAL NEW AMPLIFIER by
N.,R.S. The Symphony No. 1 is the most
flexible on the market to-day! Three
separate channels giving entirely independent
control of bass, middle and top, also scratch
cut for records. Gram. and Tuner inputs,
5 watts undistorted output matched to 3 or
I5 ohms. Price £8/19/6.

SYMPHONY NO. 2. Same theme as
No. I, but having 10 wacts push-pull output,
superb quality. 3, 7.5 and 15 ohms. Inputs
for magnetic, crystal and hi-fi pickups, full
provision for Tuner, buiit on handsome black-
crackle chassis, Woden mains and output
transformers. Price 13 gns,

NO. | HIGH QUALITY TUNER,
specially recommended for above amplifiers
and Leak, Williamson, Charles, Rogers and
other quallty amplifiers. L. & M. wave T.R.F.
with infinite impedance detector, illuminated
** Airplane ’* dial with escutcheon and glass,
vnrtuallr distortionless. Price of complete
Kit, £4/10/-, or ready built £5/10/-.

NO. 2 QUALITY SUPERHET TUNER
LM. & S. WAVE, large full-vision dial
assembly, spm -wheel tuning. As Kit, £7/10/-,
Built, £8/10/
COLLARO STANDARD MICRO -
GRAMS, new in original cartons, £13/10/-,
Case with motor-board only, 47/6.

BASS REFLEX CABINET, 2ft. 6in. high x
Ift. 3in. wide x lft. deep for 8in. speaker,
superb acoustic results. Complete kit of
timber, ctc., with instructions, 75/-, ready
built, 85/-, carriage 5/-.

FULL BARGAIN CATALOGUE 2id,
DEMONSTRATIONS DAILY. Terms
c.w.0. or c.o.d.

NORTHERN RADIO SERVICES,

16 Kings collegc Road, London, N.W.3
hone PRImrose 8314

NEW DYNAMOS, MOTORS, ETC.
ANETTE d.c. to a.c. rotary converters, 200/
250 volts d.c. inpus. 200/ 50 volts, 50 cycles

a/ new 0;
complete with smoothmg for

lo. ng-
ndon. S.E.11. Reliance 1412-3,
LI types of rotating electrical machinery up
to 20kva available, including rotary con-
verters, rotary txansformers. .motors, petrol and
diesel-engined generating plants, alternators
and d.c. generators. We are also in a position
to quote for power transformers; as actual
manufacturers we will be glad to quote for any
quantity for home or export.
DIES; Electric generating piants, 3kva, 230v
with push-button remote control starting equip-
ment, ready for use; £185
ROTARY transformers, input 20v d.c., outputs
6.5v d.c. and 300v d.c., permanent magnet field,
20/-; ditto, input 28v d.c. and 1.200v. 70mn
d.c. output, energised fleld, 35/-; ditto, input
12\{ dc = output 500v, 90ma d.c.. energised
flelds,

ETROL electric generator plants. comprising a
J.A.P. No. 2a single cyl. engine coupled by vee
rope drive to an alternator, giving an output
of 230v. 50 eycles, 400 v.a., with screened igni-
tion and filtering on generator, eminently suit-
able for operating television and radis on farm:
etc., price £40; such plants can be supplled
with varjous outputs, a.c. or d.c., for other
appllcatwns

WARD, Lordscroft Works Haverhnl
Suﬂolk. ‘Tel. 253. f00:

DYNAMOS,

A
Em

MOTORS, ETG.—-SURPLUS
AND SECINDHAND
NGINE-driven, 4 stroke air cooled, 1oot
started alternator 230/1/50 watt and 7.5v,
10a d.c. self energised, a.c. voltage, automatic
regulation, mounted on light portable frame,
alternator completely rewound and serviced by
delivered .and tested;

all.). petrol engmes, 6v. 72, 85. 120
amp hour %atts. see ** W. World * July, page 74,
also August’s; no llsts. please state exact re-
quirements; see displayed advt. page 76. for

S.T.C. rectifters
PEARCE, 66, Gxeat Percy St.. London. W.C.1.

NEW LOUDSPEAKERS
ASS Reflex cabinets, beautiful walnut finish,
for all good speakers; stamp

Cabinetware, 1a, Heyes St., Blackburn,

LOUDSPEAKERS—SURPLUS AND

SECONDHAND
XIOM 22, makers’ carton, £9; pressure unit.
30/-.—113, Hazel Rd..
148A, brand new
306, London Rd., Slough. Bucks.
LOWTHER -VOIGT PMI unit, PWI corner
refiector speaker in mahogany and whistle
filter; £50.—Box 5793. (5756
VOIGT domestic corner horn, white, as new,
unmarked. twin dlaphragm unlt and power

pack: £55.—48. Swanage Rd., 55767
HARFEDALE W.15C.S. unused ££
Rola 12, mains. £3/10: Garrard 202a
motor and turntable £2/10. little used —Sculley.
52. Ridgeway. Hayes, Kent. [5845
OODMANS 12in P.M. speaker, standard

also Goodmans Axiom 12in
hoth as new and 15 ohms; car-
riage paid. —Rowell,

14, Market Hill, St. Ives.
Hunt'ngdonshire. {5858
OMPLE Lowther Volzt equipment.

. cluding two Voigt speakers, L.C. twi
corner horns, tuner. amplifier. M.C.

rection units, filters, etc., by Lowther. Decca

and Lexington. plus gram, motor and selection

quality recordings, all as new.—13. St. Augus-

tine’s Av.. Margate. 15807
TRANSMITTING EQUIPMENT

transmitter-receivers: these were for-

TR9 merly sold at £6 each, the remaining
few to be cleared at 257/-. d.

carriage pal
THE STAMFORD RADIO Co.. 199, Stanr\fgrd

madel, 70/-;
twin cone, 95/-;

St.. Ashton-under-Lyme. Lancs.
ALLICRAFTER transmitters, Type HT4E
BC610). complete to makers’ latest specl-

ﬁcation. covering all freauencjes from lmc to
30mcs, complete with speech am lmex connect-
ing c%bles. etc.; limited auantities only now
availal

PANORAMIC adaptor. Type MCA44, British-
made, sultable fitment to any good-class
communication receiver, in addition to all Halli-

crafter models. immediate delivery.

HALLICRAFTER offictal sole agents in U.K. in-

cluding service and spare

McELROY ADAMS MFG GROUP. Ltd., 46,

Greyhound Rd . Londnn, W.6. Tel. Fulham

1802. Cables, Hallicraft, London. 5212

NEW TEST EQUIPMENT

VAILABLE for early dellvery. two-beam

switch unit, 6 valves. self-contalped power
pack, variable switching frequency, provicional
orice, £10/14/6. enables two separate traces to be
displayed on standard oscilloscope.
BERNARDS. 12. Chelverton Rd.. Putney, Lon-
don, S.W.15. Put. 7538. {0098
ABORATORY test equlpment. — Signal
generators, oscilloscopes. freq. metrs valve
valtmeters, valve testers. output meters, meggers,
etc., by Marconi, Ferris, Cluugh Bren, le, Collins,
Cossor, Ultra, Taylur etc.; list available.—Please
state requirements to R.T. & I. Service. 254,
Grove Green Rd., London, E.11. Ley. 493(50.052
SCILLOSCOPE and Wobbulator complete
£20; T.B. ¢/s 10 to 350.000 c¢/s X and Y plate
ampllﬂexs easy to handle, has outstanding per-
formance, fully guarantesd. immediate delivery
with set of leads and booklet, ' Oscliloscope
Technique "'; further details from the manufac-
turers.—Erskine Laboratories, * L:d.. Scaiby.
Scarhorough. [0180
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MAGNETIC TAPE

( Recording Equipments and
Components

|| OSCILLATOR UNIT. Constructed on
small chassis suitable for sub-assembly,
provides r.f. for erase and bias at 45 kcfs.
Requires 250v. h.t. and 6.3v. for operation,
Complete with 6V6 valve, £3/-/-.
OSCILLATOR COIL ASSEMBLY. Com-
l prises high ‘* Q " coil and condenser tuned

to 45 kecfs, Specially designed to provide
highly symmetrical sine wave output for low
tape noise. 10/6, |

RECORD/REPRODUCE HEAD. High
or low impedance. High quality response.
Totally enclosed. Gap length | mil. £2/2/-

REPRODUCE HEAD. As above but gap
Ieng;h 0.5 mil, (suitable for 2-head systems).
£2/2/-

ERASE HEAD. Capable of erasing new
high coercive force tape when used with il
oscillator unit above. £2/2/-.

TAPE. New high coercive force tape suit- |
able for high fidelity recording at slow speeds. ||
7in, (1,200ft.) reels. £1/10/-.

Itin. (1,000 metre) reels also avallable.

RECORDING and reproducing amplifiers,
desks, and complete machines available
shortly.

TRADE ENQUIRIES INVITED. l

- CABOT RADIO
| COMPANY LIMITED

Electronic Equipment Manufacturers,
28 BEDMINSTER PARADE, BRISTOL 3. I'
Telephone 64314. '
|

i

SUCCESSFUL SATISFIED

CUSTOMERS!

penning

THE ALL SEASON SENSATION. ACCLAIM-
ED THE COUNTRY OVER. THE INTIMATE
RECEIVER WHICH COMBINES APPEAR-
ANCE AND PERFORMANCE. HOQUSED IN
A BEAUTIFUL WALNUT CABINET, EACH
SET FULLY GUARANTEED.
HEIGHT 10°, WIDTH 124", DEPTH 5}~
4 Valve SUPERHET
UNBEATABLE
VALUE
£11 97
INC. TAX

THE SET
THAT SELLS
ITSELF!

“THE ROVER”

SUPPLIED ONLY THROUGH SELECTED

WHOLESALERS. ILLUSTRATED LEAFLETS
AND ATTRACTIVE DISPLAY CARDS.

PENNINE AMPLIFIERS

ELLAND  YORKS ENGLAND
TEL. ELLAND 2107
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TEST EQUIPMENT—SURPLUS AND
SECONDHAND

AVO model 7, £14.—Hill, 38, West End Ave.,
Harrogate. 3
AVO 7 £12; Avo signal
used, as new.—Box 5793.
.V.0 valve tester and Hunts test bridge. a3
best offer.—139, Goldhurst Ter?aaed

ai 6133.
type QD101 oscilloscope and V/Vm.,
used only a few hours, £25.—Bartholomew.

generator £8; little
9 5757

Chapel by Kirkcaldy, Fifeshire.
AYLOR 65B sig. gen., as new, £10; Taylor
45a valve tester, perfect, £11/10; Davenset

Garage charger £7/10.—50, Mile Oak Rd., South-
wick, Sussex. 5765
SCILLOSCOPE, Taylor Mcdel 30A. almost
unused. 3thin tube, t.b. and amp, max.
sensitivity 60 mv per cm, guaranteed. £19/10 or
nearest offer.—Crosfleld, 43, Crogsland 5%%6

W.1.

ETERS, all 2%in dials, 0,2,000 electrostatic,

20/-; 0/1 amp moving coil 6/-; 0/2 amp
thermo 5/-; 5mA inst. rects., 2/11; 6.2 volt, .3
amp, M.E.S. bulbs, 4/6 dozen.—Passingham, 95,
North St.. Keighley. (0092
AUTOMATIC voltage regulators for a.c. mains.

Ferranti 7.5kva, moaving coil, frequency
comoensated, undist~rted output waveform,
tapped to suit any nominal supply between 200
and 250v. 1ph., 45 to 60cps. input voltage may
vary from 88% to 108% of nominal. output
100%+14%. complete with voltmeter, spares,
handbook, brand new, in original olled paper
wrappers and exp-rt packing cases, Govt. sur-
plus; offered at a fraction of normal cost: over-
jeas enquiries invited.—P. B. Crawshay 166,
Pixmore Way, Letchworth. Herts. 51386

Vi3 Yo 832 10/-, 805 30/
NUSED valves. 813 50/-, - -1
845 30/-, 837 7/6, T2 40 15/-, 1625 5/-

30ma mains transformer,
10, Kingstey Ae‘él'

12C8 2/8; also 2.4kv
-38/-' post extra.—Harris,

13.
NEW GRAMOPHONE AND SOUND
EQUIPMENT
MAGNETIC tape. Emitape tg' e 65 on 1.200ft
spool, 25/-; paper tape, 25/-; blank record-
v d/siuea, 4/6; 8u from stock: tutl

{nﬁddlics. 1 e

rade terms ava. €.

SOUND DISCS (SUPPLIES), Ltd., 178, Bispham
Rd,, Southport, Lancs. Tel. 8153 ?5355

INFINITE baifie corner deflectors, scientifically
designed acoustic champers for 8 0 15in
speakers; lists.—Broadcast & Acoustic Equip-
ment Co., Ltd., Tombiand, Norwich. 10064
TRANSFORMERS, tone control and ‘loud

speager fliter chokes for ail ** W.W.” cir-

cults; special designs promptly made.—R.
Clarke, 30, Langland Crescent, 3. Sm?},ogx:ieé

Middx. Wor, 5321. .
APE recorders amplifier can be used indepen-
dantly, £50; portanle amplifiers, comp.ete
\w.th speager and crysiai micropaone, p.p. ouwput,
in leatherette carrying case, £20; sound and
electrical equipment, p.¢.—A. Clarg, 112, Carnou-
stie St., Glasgow. [5848
APE record.ng panels; a precision panel com-
prising two motors, high fidelity sound and
erase head. h'gh speed capstan of unique des:zn
giving tape speeds of 7isin and 15.n per sec.
suspended between ball races with heavy flv
wheel to ensure freedom from wow; no unlacing
of tape is necessary for rewind; panel finished
in black crackle, size 14inX12in; o
HIGH fldelity tape heads as fitted on our panels,
record-p ayback, £4/10; erase heads, £4/10;
standard record/playback, £1/10; erase head,
£1/10; osc. co.l, 15/-; head to grid transformers.
7/6: circuits supplied with orders; trade in-
quiries invited.
MORECAMBE _SOUND SERVICE, Sealand
gylgrks. Cross Coo, Morecambe. Tel, Hey?gg’;g

GRAMOPHONE AND SOUND EQUIPMENT
—SURPLUS AND SECONDHAND

ECORDING wire, stainless steel, .0036in
dia. 3,600ft reels 5/6.—16, Catherine Rd.,
Swinton, Manchester. 5728
ORTABLE M.S.S. excellent
condition, £27 or near offer; details.—Tel
Forest Hill 8387, Box 5785. [5731
EBSTER-CHICAGO portable recorder, one-
hour spools; nearest £60; hardly used.—Dr.
Badham, Botleys Park Hospital, Chertsey, ggué‘-

Tey. 0
8.S. recorder, amplifier mike, stand,
monitor and phones. all transportable,

seldom used, cost £150; offers to Wordsworth

3874, or would hire, _ [5735

MAGNETIC sound recording wire, stainless

steel, tenmporary wooden spools, approx. 1t
hours’ running time at 2ft per sec.; 14/- per

5 3 rt, 40, Grange Rd., Halesowen.

Portable 15 watt amplifier in steel cabinet;

2 moving coil microphones, complete with
floor stands and 1 banquet stand, comp.ete in
wood case; 1 portable playing desk (electric)
complete with p.ck-up, in steel case; 2 oodman

Joud speakers, 12in; suitable for social club or

he lot; can in-

disc recorder,

imilar organisation; £50 t I

:pected.— gApply. M.E M. Co., Léd., Reddings

Lane, Birmingham, 11. {5776
NEW COMPONENTS

RYSTAL microphone inserts (Cosmocord

Mic-6), guaranteed brand new, 15/6, post

free.
RADIO-AID, Ltd., 29, Market St., Watford. Tel,
Watford 5988. 0036
YOU are bound to try an Osmor il-
pack eventually and be delhghted with the
results; why not save time and money now?
Send a stamp for free circuits and latest lists
of coils, coilpacks, dials, ete., etc.
OSMOR ADIO PRODUCTS., Ltd. (Dept.
W.C.A)., Borough Hill, Croydon, Surrey. (Tel.
Croydon 1220.) roo46
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Resistances. A parcelcontaining 100 popular assorted values
for } watt type, 6/-, or § watt,8/9.

Moving Coil_ Speakers. Well-known manufacturer's surplus
al1 2/3 ohms and P.M.: 10in. 23/8, 8in. 17/- (16 ohums 18/9),
6%in. 16/8, Gin. 10/-, 2}in. 15/, Rola 3in. 16/6.

Potentiometers. New Centralab: 2K, 8K, 10K, 25K, 50K,
100K, 4, 4, 1 and 2 meg., less switch, 3/, with switch /-,
Midget Type /6. Midget with awitch, {, § and 1 meg.,8/-.

Coils. Denco Maxi " Q,"” High " Q ” with miniature size Litz
wound on Polystyrene Formers with adjustable Iron Dust
Cores. Aerial, H.F., or Oscillator for 468 k/c or 1.6 mjc.
Rangecoversall wavebandstrom 8.6 to 2,000 metres. Wiring
diagram. Prices : Chassis Mounting, 3/9 (with React, 4/9)
Octal fitting pin base, 4/~ (with React.,5/-).

Denco T.R.F. Matched pair Medium and Long Waves, i
] , 8/6 pair. Weymouth T,R.F, Matched pair M, s . Wi
%/6 l;:mrw Superhet Matched pair 8. M. and L. Waves, 8/9 or 11/8 pair. Al types \\;"e:riie 'p'ul’r'%o';lnsd;(-t‘a‘n:;‘iz
stogk. | eymouth Midget 1}in.x § dia., Iron Core, Aerial H.F. or Occ., 3/6 each. |
Eli?xtlmtllﬁ‘; (iflndfnls;ras.m‘f.ﬁg.vM(hl‘l‘gient Sallll T:;::ul)na, 8 mtd. 450 v. (1}in. X §in. dia.), 2/8 ; 8-8m1d. 450 v, (1}in. X

n. dia.), 4/-; 16-8 mid, 450 v. (13iv. x 1in. dia.), 416 ; 93 mfd. 450 v.. 5/- ; 16-16 md. 450 v. {

46 ; Dubllier - Delltic™ Gard Tubular, 4 med. B00%., 8/6; 8 mid. 508 v+, 1~ 10 mid 500 v 4j6 : B Cons

B CAD Stock.. o s B -900v,,5/- ; 16 mfd.500 v., 4/3 ; 16-16 mfd. 500v.,5/3 ; 32mfd.500v.,
Denco LF. Liner for accurately lining-up 465

AT il entatie: )i’rice 5121‘)- (mk/;:'}).r)vl.s m/c I.F. channels. Pre-tuned circuits, battery operatedand
Osmor Midget Coil Pack. Bize 3}in. X 2}in. X 1}in. coverin,

oL i ¥ . € 8, M. and L. Wavee. Coils wound on Polyst, F

'uol:.l;(;dju;utbjz;rlgn C{)]N!. ensures efficient performance, Factory wired and aligned. Price, in:hy::lii??:llﬁ;g:ﬁ::
uperhe fc. n'lt. 88{-. Also available for T.R.F. circuit covering M. and L. Waves, 80i-.
Olzlgxr'll‘r;?:{?or:u‘r—somwénj_-i 515/1(;\1:3‘:1};[; ligt.ex nlll'n.krauo 60-1, 3 @ (or ratio 90-1, 3/6). Btern's Multi-ratlo
1 L. . i )
auits P.X. 45, 6L0s, otc.. 2816, Kol iiulu-rnuo, 5/2 w:::ﬁy' ll)(l;/tg Multi-ratio, all C/Tapred handles 13 wattsand
LF.Chokes, Midget10henry 250 ohm 40mA., 3/8 ; 20 hny. 2 ;
. -y . 250 obhm 60 mA. ; 20 hny. 3
Ms bny. 50 ohm 250 mA., 18/6 ; 20 bny. 260 ohm ‘190 mA., 18/6 : 9 hny. 559 i 120“;’;1:00873’“ 10 spadibe
umininm Chassis. SBubstantially made of gauge 16 8.W.G. with f id i in.. 5 i
T A T P R WG v our sides, 7in. X 4in. X 2in., 8/3 ; 9in. X 5in. X 2}in.
Rl R e xlza}m., '8?62:“”" 5/6 ; 12in.x9in.x2}in., 6/8; l4in.x 9in.x2}in., 6/11;
TF, Transtormer, 465 k/c. New well-known manufacturer’ il
T Al s surplue 3in. x §in.x 1}in. Iromn Core, 9/- each. Dx
Iron Oorf, 465 k/c. or 1.6 m/c., 1}in, X 1§in. X 3}in., 16/ pair. Wearite Stand Cap, Tuned, 465 l?/lc.:m20/- pr.emo
Meter Rectifiers. Westinghouse 250 micro/amp., 11/6, 1 mA., 10/6, 5 mA., 4/9
Selenium Rectifiers. H.T.L. Wave, 250 v, 50 mA., 5/- ; 200 v. 100 '
3 . - 5 o mA. 9; 250 v. 100 mA., . B
12 v. Hamp., 12/6 ; 12 v. 3amp., 19/8 ; 12 v. 6 amp., 25/- ; 24 v.'35a/uni>., 23/6; 6. 1i Zil?p., 773“‘““‘“"
Charger Transformers, Each has input of 230 volts Outputs(a) 24 volteta .
5 rped 15v.,9v.and 4 v. at 8 L0 3
(b)ISO.volts tgppeld 18 v.and 9 v.at 3ampr,, 92/~ ; () 15 volts tapped 9 v.at 3 amps., 14/3 ; (d) l; vol‘t:u?ls} aﬁ%]lag'
11/3 ; (e) 16 voltstapped 9 v. at 6 amps., 18/9 ; 15 voltstapped 9 v. at 1§ amp., 11/9. ’ ’
Valve Heater Auto Transformer. Step-up or down, 2 v.,4v., 5 v., 6.3 v. at 3 amp., 9/6.
Filament Transtormer. Inputs 230 volts, outputs 6.3 8 g
T 13 a4 o T 0503 mg.' ;9/6.‘7. 1% amp., 7/6 ; 4 v. 1} amp., 7/6 ; Input200/250 v.,output
Denco Chassis Cutter.  Adjustable between 3in. and 2}in. dla., used with Hand Brace, 7/6.
‘' MAINS or BATTERY PERSONAL KIT ”
A complete KIT OF PARTS to build our new MIDGET 4-VALVE SUPERBHET P i
'ERSONAL
hl‘(E;J]vUM and ;..ONG WAVES and designed for MAINS or BATTERY operation Is now nvnﬂables.ET' S
This 2 Waveband Superhet Receiver is designed to operate on A.C. mains 200/240 volts b; o -
Battery, either method being selected by means of 2 Rotary Switch, It is so clieslgned ﬂ‘u‘:{th{a ﬂh’(‘ain:geggn
'(;llz]eb:?:;:khielﬁh:rslm.) 1§lsAul]l)phed.51s a separate Kit, which may be added at any time. The kit therefore
Cqn LT opgrnuon. A8 an Dry " Battery Personal Set, or as a Midget Receiver for Combined Battery/
The circuitincorporates Delayed A.V.C. and Preselective Audio Feedback. A Rola 4in, P.M.
size Qutput Transformer ensures | quality reproduction. Ready Wo?xndnii‘n;m'es.g:l;il;elrgl]l]; ix:fzr::;
1.F. Transformere, and a Drilled Midget Chassls are included. Valve line up:—LR.5 (F.O’) I.T.4 (L.F
Amp.), 1.8.5 (Diode Det and Audio Amp) and 3.8.4 (Output Tet). R o
The Set is quiie easily built from the very detailed assembly instructions supplied, which includ: i
component layout, with point to point wiring, and a clreuit diagram for both%ﬁe St’st and the cM‘;i:\: ’?Jrﬁ;ﬂﬂmd
Price of COMPLETE KIT (less Mains Unit), of
EVER READY Type B114 BATTRRY. 9/7.£6l1319. Price of COMPLETE MAINS UNIT KIT, £1/17/6
An attractive Walnut Finshed Cabinet, size 8in. x 5}in.
the com. ined set is available for 19/9. SRR R e aRemEe Rihati
THE COMPLETE ASSEMBLY INSTRUCTIONS mentioned above can be supplied separately for 1/9.
A Midget T.R.F. Battery Poriable ** Personal ”* Kit. A complete Kit of Partsto build a Mid ¢
3 e 3 get4-valve All-dry B
Personal 8et. Consists of Regenerative T.R.F. Circuit employing Flat Tuned Frame Aerial, witl: Denco?ro:%fxrsyt
Cored Coil, thereby ensuring maximum gain for Single-Tuned Btage covering medium Wavebard.
Valve Line-up: I1T4 (R.F. Ampl.), IT4 (Detector), 186 (1st A.F.), and 384 (output). Includeslatest Roia 3in
(&.zltl lei‘;;é:l;g: Ccha;;:s 'alre;;ﬂz drilled nél;i‘:haged. Aacons:xmpt.lon of only 7mA. ensureslon; bn:t:ryli}]euogl'mhg
5 a cabinet, mininwum size .X44in. x 3in. Detat i Vi ;
and Circuit included with Kit make assembly easy‘. e | auiasiructions, witbiErigy CEILdyauE
Price for Complete Kit, £3/18/9 (plus 18/7 P.T.). Suitable unpolished Cabinet 8}in. x 4§in. x 3i
Ready B114 Battery, 9/7. Building Instructiona, Clrcuit, etc., supplied sepaxl]'ntclg, 1i-. e S S BT
A Complete Kit of Parts to build a Midget *“ All Dry " Battery Eliminator, giving approx. 69 voltz H.T.

.T. This Elimivator s suitable for any PersonalSet requiring H.T. and L.T. o Liees i dithted .,bo;é‘.""m‘.'e‘xé‘i'ﬁi
quite easily and quickly assembled and is housed in a Light Aluminium Case, size 4}in. X 13in. X 3jin. ; it can
therefore be accommodated wside most makes of Personal Bets. Price of Complete Kit, £1/17/8. '

¢ Wireless World "’ Midget A.C. Mains 2-Valve Receiver, We can supply all the com i

i ) ponents, including valves and
M;Cofl 8peakerto build this set as apecified in the March i it i
instructions and circuit supplied separately for 9d. e E o g cheoTiZ0 RRREriTE e Sty

“ Wireless World > Midget A.C. Mains 3-Valve Receiver, covering Long and Medjuin Wavebands, W
:,he Son:po:::tis&i’n:lu(dﬁ/?m‘ﬁﬁ cvh“m' Valves, ]'ut:'m:g Coil Bpeaker,ete,, to bufld this Set, a8 sw;é:::l:%%l:];‘xl
ssue, at a al cost of /= including a reprmt of ti 1 ) i X
A T 4 P of the complete Assembly Instructions and Circuit (this is avallable
An attractive Walnut Finished Cabinet is now available for thla W/World 3-Valve Set at 21/-, or it can b
&i,thb::n c(anlsplg::h I/)‘I;lll and ]&l"l:e ?:sen;:)lﬂ which includes the latest Station Name Dia) and Dia! Esmwha::u g':ée:
ymbined Swi ‘olume Control to effect very slight modification Inclusivi ice, - ¥
with Switch/V. Control supplied separately for 14/-.) Balve Do O i v enEl
We can supply all the Components, Including Valves, M/Cofl 8peaker, etc., 0 build a Midge: A.C./D.C. Mains T.R.F
3-Valve (plus Metal ) i a8 d and specified by a popl;lar'l'echnicm Magazine, at a t unl' 5t
£4/17/6. A reprint of the assembly instructions, and layout avallable for 9d. ¢ Rin tomteongt
An Entirely Complete 3-Valve Amplifier Kit of Parts. Operating on A.C. or D.C. Mains 200-280 volts. Hasa t
) 1 . .C. 3 t
of max. 4 watts, with valve jine-up 25A86, 6J7 and USl. A 6}in. Moviug Coil Speaker i 1led. molud i,
Wiring Dlagrams, 75/~ (or less M/Coil Bp:aaker, 65/-). ; N it
¢ ELECTRONIC ”* VALVE VOLTMETER. Wc can supply the COMPLETE KIT OF PARTS, including the V:
Diode and Meter, etc., to bulld this instrument, as published in the January issue of "Ele’ctrunic Efmgineeeraxlzﬁ
c(;né%lleltes/wim a reprint of the wiring diagram and assembly instructions {supplied separately for ¢d.) at u totalco;u
[ ..
TELEVISION !'{ The “ Viewmaster ” Televisor assembly instructions showing Wiring Di d
pouent layout now available for 5/-. We bave the eified C; e D ghe I;g(;nom B lb?tnttdcel(:o{n.
—W.B.—Westinghouse——Plessey—Colvern, etc., outfits in stock. Separate Components also available,
¢‘Elactronic ™ Televisor. O range of ified C in
evailablefor 2/6. 8Stock, instruotion and explanator bookjet
¥Send 3d. stamp for our Comprehenslve 8tock List.

STERN RADIO LTD. 109 and 115 FLEET STREET, E.C.4

Telephone : Central 5814 and 2280

Ever

‘When ordering please cover packing and postage.
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RACK MOUNTING CABINET
FOR 19" PANEL

CABINET to accommodate one [9”x 104*
X 14G. Steel Rack Panel with 17”x 127 x 2"
Chassis and Angle Brackets in 18G Steel
Panel secured by four Chromium Plated
Screws.  Approximate overall dimensions
21°x 124" 114" high, Llouvred on Back,
having radiused front corners and Rubber
eet £315 0

Two Carrying Handles, extra...... 6 0
Recessed Lid, 14°X 8° in top, extra o o
Pack-Flat Export Version, extra... 2 6

FINISHES :
Enamel.
CARRIAGE : Paid to towns in the United
Kingdom.
ILLUSTRATED LISTS AND
TRADE TERMS ON APPLICATION.

REOSOUND ENGINEERING & ELECTRICAL

COMPANY, “ REOSOUND WORKS,"
COLESHILL ROAD, SUTTON COLDFIELD
Tel, : SUT. 4685. Grama: Beosound, Sutton Ceoldfield

Black, Grey or Brown Wrinkle

— WE DON'T —

supply anything Ex-Government

ALL BRAND NEW GOODS
—fully guaranteed—

AUTOCHANGERS IN STOCK
GARRARD. RCé65A. A.C./D.C. Mixed
Records. Standard lightweight magnetic head,
£€20/15/-,

GARRARD RC65A. A.C. Mixed Records.
Standard lightweight head, £15/13/6.
GARRARD RC70A. A.C. Non-mixed,
£10/9/1.
INTERCHANGEABLE GARRARD plug-
in heads for the above. Lightweight, £2/6/8.
;-llgh /f'dehty, £3/5/~. Adaptor for RC65 and
6/6

E.M.I./MARCONI. A.C. Auto-changer,
Non-mixed, HI-Fi head. Complete with
transformer, £10/10/8.
COLLARO RC500. A.C. Auto-changer.
Non-mixed. Crystal or Hi-Fi head, £10/15/-
CABINETS. Unpolished for all the above
changerz, Motor boards ready cut to fit, £3/10/-
334 and 78 r.p.m. GRAM. MOTORS are
now becoming available, and we are booking
orders in STRICT ROTATION,

TAYLOR TEST GEAR
The entire range by this famous maker is
now available on hire purchase. S.A.E. for
catalogue and terms.
ALLAVO TEST GEAR NOWINSTOCK-
Leather cases for AVO 7, £2/2/6, post free-
We are the largest actual stockists of AYO
METERS in England. S.A.E. for catalogue and
price list.
All items can be supplied C,0.D. up to 15Ib.
in weight. Otherwise cash with order, please.
Special attention to overseas orders, which
are free of purchase tax,

MODERN ELECTRICS LTD.
164, Cha_ring Cross Road, London, W.C.2.
Telephone : TEMple Bar 7587.

I 250w, 1/6; SBC 2

NEW COMPONENTS
HT Transformers, mains transformers
ut transformers and chokes; o
bolted types; transformers designed 1o ing ivldual

specmcatmn smgles or
WILLESDEN T M%R COi’IPA NY, [Lr,d

Out-

ANSFOR.

781. Harrow Rd N.W.10._ Ladbroke 2846. [0075
ADIO hardware in 1/- packets: 3-pt tag
strips, mounting boards; fuse holders;

sgmdle couplings; eye bolts; 2, 4 or 6BA bolts;
shakeproof nuts; 2, 4 or 6BA studding; Grom-
mets: solder tags; pin tags; spade tags; tinned
copper wire 16, 18, 20 or 23swg; sleeving 1, 114
or 2mm, resin cored solder; 14/36 single flex
(6 colours); single or twin screened flex;, Ae/E
socket panels; voltage panels*; indicator lamps
ruby*; jack plugs*, jack sockets; Samp plugs;
BC adaptors flex connectors; flexible couplers

grid caps, octal or standard; insulated tape:
insulated staples; co-ax wiring cleats I4in;
pointer knobs; lain knobhs, All packed in

generous 1/- packets (* these items 1/- each),
12 packets 10/6 inc. post; 25 packets £1 post
free. Any type or assorted as you wish, See our
lists free on request for many other items.

RITH RADIOCRAFT, Ltd. 69- i1l Church
Gatel‘gexcat

VISION.—* Wireless World " supe het
a very sensitive set, fully illustrated set ot
reprints, 5/-; construction simple with the
lowing parts: RF chassis in copper fully drilled
and assembled with cans and valveholders, 52/6
VF box, 10/- complete chassis sets, 98/-;
sets, comp.et,e 52/6; scanning coils, 35/-; locus
colls. 37/6; PM rings, 22/6 and 25/-; line trans=
formers, 62/6 and 42/-; mains transformers
141b), 77/6; chokes, /- block tlans 15/-;
ite 234n 4kv rectifiers, 31/- e totals

£22 and represents two-thirds of the pnce it

a
View/M, PW, all inc. vdeo choke. 18/6; special
types to order, inc. 3in canned; oscillator coil
sets, broadeast IF trans. 15/- pr., LMS coils
2/6 ea.; Willlamson tuner coils 7/5 pair; sub-
mlnmwre s’het, 2/6. Chassis: EE and PP,
/Wless.. complet,e s'het 50/- line/
47 v. 60/~; switch tuned test
‘trade enquiries invited.—Bel
Sound Products Co Marlborough Yard, London,
Archway, N.18. Are. 5078. [o183
COMPONENTS—SURPLUS AND
SECONDHAND
B7G ceramic valveholders, 10/- doz (1/- each),
post free.—Hendreys, Ltd., 1, Wes gate.
Chichester, Sussex. {5803
ALTON'S OF WOLVERHAMPTON offer
outstanding value in ex-Government mains
and other transformers.
MT.1 standard tapped input 25 volt 2 amps out-
put, ideal for small motors, chargers, etc., price

12/6.
MT.2 experimental E.H.T. transformer, conden-
ser input from miains, output variable, up to
4kV, price, including full instructions and input
condenser, 7/6.
NTER valve transformers, ratlo 314-1, list price
17 6, our special price 5/6 only
s.a.e. envelope to- day " for our special
clearzknce lists; you will be amazed at the value
we
WALTON'’S WIRELESS STORES, 203, Staveley
Rd., Wolverhampton. 0061
LECTRONIC flash condensers, 6 microfarads,
2.000v; 6 for £1, carrlaze paid.—~Middlehurst.
Higher Parr St., St. Helens {5831
OUTHERN RADIO SUPPLY Lid., 11. Little
Newport Street, London, W.C. See our
dlsplayed advenxsement page 68, 6
GOULD, 5. Obelisk Parade. Lewis-
ham SE13 offer the followlniz Roods
new and unused, unless otherwise sta
MAT resxstors 1000hm 250w, 1/9; 5 00hm
00-220v, resisoor m
cap, ‘a/2; BBC holders "(cord-grip). 6d;
head slow-motion dials (as on R1224). 6/-
malns transformers. PRI 0— 2

250v 80ma, 6.3v

11/6 01 MFD Skv wkz 1/6. Jones P.and 8.
6w 1/6, Bw 1/9. 10w 2/-. 12w 2/6; B & L
P & S, 7-p 1/9, 10-p_2/-; Pye co-axial P & S.
straight 1/3 angled 1/-; Pye co-axial connec-
tions 6d; Pye T pieces, 6d; rotary transformers.
24y in, 300v_150ma and i50v 20ma out, 12/6:
rotary transformers, 14y in. 600v at 140ma
out, 17/6 switches (oak, Yaxley type, etc.).
SP 3w SP 10w 1/9, 6w paraliel bd, 5-p

3w 1/=; togzle switches, laminated bakelite
stripped from unused eguipment,-SP on-off 1/-.
DP on-off 1/3, DP DT 2/-; toggle switches,
black bakelite, new. SP DP 1/-, DP on-off
1/6; 2in FCD 500ua cal 0-15, 0-600v. used. tested.
surplus, 4/-, 2in 0-300v d.c. 5/6. 2in 0-50ma
d.c. 5/6, 2i4in 0-25a d.c, MI 5/-; selenium
rectifiers, heavy duty, 160v 600ma, 9/-; low-
resistance ‘phones with headband, lead and plug.
3/3 per pair; deaf aid type phones with two spare
insets., 6 per pair; magnetic throat mikes,
1/9 per pair; dimmer switches for lamps or as
extension speaker volume controls, 9d: crystal
diodes. CV 102, IN 22. 3/3: volume econtrols

50k, 100 k. 1501 500k,
1/9: double carbon 500k-+ 500k, 2/6. double w/w,
2% k, 3/-. ceramic air spaced trimmers.
pF‘ 4d each. 3/6 per doz. 24/- per 100,
cial offer to hams: P.O. racks, 19in wideX
5 t 6in high. only 20/- ea.ch carrige forward:

limited number, so order

GOULD, 5. Obelxsk Parade, Lewisham,
S.E.13, Tel, Lee Green 403 546!

G
LIT'fL.EWOODS North London s best selection
of radio and television components: pay us

a vlsit or 805?. or nhone our enqulries, no lists.
LITTL RUNER Ltd., 27, Ballards
Lane, Finchley. N 3 Fin. 306 0 005!

SEPTEMBER, 1950

5 |

A REMARKABLE
ACHIEVEMENT IN
FILTER DESIGN

Pat.
Applied
For

EM.G.
STEEP-CUTTING
INFINITELY ~ VARIABLE

FILTER

Cuts at auy selected frequency between 4,000

and 8,000 c.p.s.

Average steepness of eut 30 db. per ootave,

Conneots between secondary of cutput trans.

former and speaker (16 ohms, rated imped-

ance).

Specially valuable for use with new micro-

groove records,

Greatly reduces needle-hiss on ordinary records

with mivimum high note loss, and suppresses

hxgh mtched interferences on radio,
and no

loss of

volumo
Leaflet available from the manufacturers.
Novel etrcuit, patents pending.

£4 -10-0
Trade Enguiries invited.
E.M.G. HANDMADE GRAMOPHONES, LTE.,

6, Newman St, Oxford St., W.I.
Telephone : Museum 9971-2-3.

LOWTHER

PRODUCTS

for
UNFAILING
DEPENDABILITY !

The choice of both
Professional & Amateur
for audio or electronic

equipment

Full details :

THE LOWTHER
MANUFACTURING CO.

(The Laboratory Production Unit)
Lowther House, St. Mark's Rd.,
BROMLEY, KENT. Rav. 5225.
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Surplus Bargains!

L4

RECEIVER 18, Covering
6-9 mjcs., and complete
with 4 battery valves.
circuit, connecting data,
and  batteries, 25/-,
Post 2/6.

MIDGET ACCUMULATORS. Made by famous manu-
l&t ‘turers, 3AH capacity. ONLY 2/6 each or £1
ozen.

MERCURY BATTERIES, as reviewed
World " May 1948 44v. H.T., 1
94v.-63v. H.T.8, 5.2v. L.T.,

in " Wireless
.3v. L.T., 5/@ each ;
7/6 each. Postl -.

MIDGET MOTORS, 2iin. long, 1}in. dia., 1/135 H.P.
on 27v., these will operate from 12v. D.C.,from 110v,
A.0Q., or from the mains with a suitable dropper, 9/8.

TRANSFORMERS. Moduiation transformers which
may be used as mains auto-transformers (230-115v.)
handiing some 75 watts, 5/-, Input trausformers,
with 3 very heavy windings (one cupped low resistance)
which may be used as small mains traneformers or
heavy duty output transformers, 3/9. Post1/3.

FIELD TELEPHONES. Of American manufacture,
with bell. ringing generator, and standard type hand-
set, in first-class condition. Webbing cases, 37 6.
8olid leathercases, 45/-.

VIBRATOR UNIT
21.  Store soiled,
but containing elec-
trolytics, resistors
condensers, chokes,
metal rectitlers,
transformer and vi-
brator, etc., 7/6.
Post 1/6.

RECEIVER 21. Covering 4.2-7.5 and 18-31 m/es,
and complete with 9 battery valves, circuit, connect-
ing data and super capacity aJi-dry battery, 42/8.

AMPLIFIER TYPE 1135A, & small unit, measuring
9 x 2§ x 6in., and eont.aining 3 (6.3v.) valves {EBC33
EK32 and ELS?), which requires very little conversion
for PA. ONLY 18/6. Circuit 1/3.

PANELS, containing two .17, 450v., one .01 350v.,
one .1 600v., one 8 micro f. 150v. condensers, one
L.F. choke, one valveholder, etc.: these are new and
lndlvldlmlly boxed. ONLY 1/9.

CONDENSERS (new—no'. stripped).
micro/f. -12v., 12 6 doz.: .05 750v., 1/9 do
380v., 1/9 doz. ; Mica: .00008 3,000v., 2/~ doz.: .001
2, 000\ »2/~doz.;.0002 2,250v. 2[6 doz Electrolyﬂc
25 mieroff., 26v., 12/6 doz

BRAND NEW 1356°s, The ideal Television conver-
sion unit, with 11 valves. These are in original maker’s
crates, but may have discoloured metalwork due to

long storage. OUR PRIQE, 55/-, plus 7/8 carr

CASED SPEAKERS. In attractive
9in. dia. metal cases, with trans-
former for 8.5 or 15 ohm input.
ONLY 19/8. Post1/6.

RECEIVER TYPE 25. Obe of the best known sets

for converting into a domestic receiver. With six

valves (6.8v.), pair 460 k/cs. I.F,T.e and a host of

resistors, condensers, etc. Complete with circuit
Y 22/6.

RADIO EXCHANGE CO.,

9, Cauldwell Street,
BEDFORD.

All goods sold as used unless otherwise stated.

Phone 5568.

| fiers,

WIRELESS WORLD

CDMPDNENTS—SURPLUS AND
SECONDHAND
A!C)IO CLEAIR;NCE Ltld 27. Tottenham
nd
COMMUNICATION receivers B2l1B, made by
Marconi Wireless Telegraph Co., coverage
1/20me/s (300-15 mtes.) in 4 bands, turret
switched coils, 10%in roller dial. callbrated all
bands, a_9-valve super with 2-RFsé TW6EL's),
mixer (X65), 3-IFs (KTW63's) d
(DH63), B.F.O. (KTW63), output
stages metered, by switching, t‘med 230v 500/5
L.T. transformer, but H.T. is required, precision
jobs, size 2214X15X14in, supplied brand new
complete with ecircuit diagram and individual
;.eos/t reports. but less valves, at £9/19/6. plus
50w MODULATORS complete with power sup-
plies, 0-110v- 200/250v. 50c/s, 8 valves, 6C5 into
6C5’s push-pull, into push-pull 807’s, 3 recti-
paper smoothing condensers throughout,
jacks lor key, mike and line. the power unit
gives 500v 200ma (d.c. smoothed) and 6.3v Sa
in addition to supplying the modulator, complete

| outfit, with circuit diagram, in metal case (21lin

| rack mounting panel),

| oa;

contained in solid oak
case, with carrying handles. no mod. trans-
former; £12/10, carr. paid.

SUPER mains transformers. 620-550-375-0-375-
550-620v, 250ma may be drawn from inner
(375v) taps. and 200msa from elther of the outer
taps, simultaneously, 5v twice is available
for the rectifiers, enclosed job, 614X63 X 5kin,
weight 241b, by Parmeko, primary 230v 50c/s.
39/ carr. paid.
ER5ONAL receivers,
usln 1.T.4s, containe
case, with lift- up lid, size 7 61/ X5in, with lld
closed, plastic carrying han fmme aerial in
lid; these receivers cover the medlum waveband
and operate from self-contained batts.;
standard types, W1435 and U2, output to & palr
of lightweight high res. phones. controls S.M.
tuning and reaction: opening lid switches on;
supplied brand new, with valves, batteries,
hones, an ideal set for many purposes, invalids,
osp. patients, etc.; these receivers are not Govt.
surpius and are offered ready to Dlay. £3/19/6,

3 va.ve T.R.F. receivers,
handsome bakelite

carr. paid; chassis (steel), xslAXI\/qln.
drilled 4-button  base holes. 1/9; 5X9X
ll,ﬁln. drll.led 7-button base holes, 2/3
All., 91/zx2wn d’rilled 7 int. oct. and
square. open end: 3/3: E.H.T. trans. 4kv,

1msa, 2v 2a, secs, Pu 30v, 50c/s. gives approx.
5,500v with usual smoothing, 29/6: smoothing

chokes, 5H 200ma 1000 4/11, 6H 200ma 1001}
5/6; electrulytlcs. smf 450v  2/3, 16+8
350V Can 450v+20mf  25v

/= 15415
Can 4/6 32 mf 350v Card 2/-, 32 450v Card 3/-,
mf 350v_Can 3/-, 1648 double-ended
Can 450v 3/-, 25/25v 11/23 gg’SOv 1/3. 50/25v
v

1/6 100mf 12v /-

SPEAK E‘:ln. less trins.. 9/11; 6lin,
less trans., 10/11 ' 10in, with trans, P.P. 4, d
21/-. outputs trans, 2.000/2Q. 2.500/2(1. 2,750/
, 000/2Q2, 6.000/2Q), 7,000/4(2, t 3/-;
duty, 7,000/2() 3/6. 3 ratios, 7,000-
3500 1,75074Q2 4/-, switches. standard size,
2P 4W, 3B 2/6, 1. P. 10W2B 2/6. 2P 4W2B 2/6,
2PQWIB _plus additlonal wafer with shorting
plate, 2/3, all have 3in spindles; resistors, 100
assorted a7 valves. ranging 1800 Jjw—
3w; all standard sizes; best makes 10/6,
air-spaced variables, ceramic bases,

spindles, 1in long, straight, 25PF 9d, 100
preset SOPF 6d; meters, metal cased, 2in circular,
0/500 microa '7/6 0/15-600v rea. ext. res., 6/6;
0/20a or 0/40a, with shunt, bakellte cased,
2in square, 0/{ma 7/6. 0/5ma. 6/-, 0/50ma, 7/-;
0/300v series res. supplied, 7/-, 0/20v 5/-; ba ™
lite cased, 2l4in clrcular 05C * microa 16/6, 0/
30ma  7/-, 0/50ma, 0/100ma, 0/200ma 8/6:
all meters ﬂush mountmg. indicators,
type 1, crossover needle 2-60 microa, with com-
mon magnet, 3/-; S.M. dials, as on R.F.26.
; rotary power units type 104.

12v D.C 1nput output 250v 60ma, 6.5v 2.5a,
P.M. rotary, mounted on chassis with supp.,
6/11; type é7. 24v input, output as 104, 5/11;

2-gang .0005. cer, ins.. lin spindle.
4/6 superhet colls %Xl-"{‘m formers, M.W., H.F.,

r Osc.. LW A.E, or Osc., 1/6 per
coll lF trar? 465kc/s. iron-cored, 1/9; set of 6
colls and ‘rap, 9/6° 10-pin plugs and sockets,
with keyway. 1/6 pr.; 8-way plugs and sockets,
with cover, 1/6 pr.; *elescopic aerials, ali.,
15in closed, 7ft 6in’ extended, 3/6; bakelite
cases. with lid, inside meas. 6X6! X3Lin with-
out iid, 'id 1in deep with former for frame
aerial lid re ures fixing. ideal for persomal sets.

meters, etc , 8/6, post paid; aircraft radio
rec., RV 46151 6-valve receivers, cover-
ing 135kc/s—9 050kc/s. in bands, 195-
560 560-1.600kc/s. 1.6-4.5me/s, 4.5-9. O5mc/s.
switched, .F., mixer, 3- 1 s det. output
using 4-128F7s, 1-125A7, A6, S. dial

M.
calibrated in kc/s, size 8%;(7)(161!1 provision
for aerial or loop, powered from 28v, self-con-

tained dynamotor. supolied with valves and
dynamotor, used, £5/19/6, carr. paid;, mains
trans., PRI 230/250v 0c/s. secs. 460V, 200ma.
210v, 15ma. 6.3v.

a 14/-.
SMOOTHING s‘mkes 20H. 8ma, 350chm. size
2lhin X 215inX 3%in,  6/11; BH. 250 ma. 50-
ohm size. 4inX5inX5in, 10/6; post paid.
RADIO CLEARANCE, Ltd. 7 Tottenham Court
Rd Tondon W.l. Tel Museum 9188 10015
FOR disposal, several malns trans. by Bryce.
Portminster, Radiospares, etc.. all "unused;
acce t half list price; stamp detail.—Strange.
Eas tern R don. E. [0Q73

SERVO .CONTROL equipment Magslips. Sel-
syns, Velodynes, etc.—Hopton Ra Hop-
ton Parade Streatham ngh Rd., London,
S.w.16.  Tel Streatham 0049
OU LL probably get lt at Smith’s, Edgware
Everything for the construc-

tor, lrom a 1/10watt resistor to a radlogram
cablnet lowest prices, biggest variety.—Near
Metropolltan Music Hall. Pad, 5891, fo114
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s {  DEMOBBED
BATTERY,
AC. VALVES
end
""",;‘:!’: Service Valves
and their Com- Post
o 3 Free
mercial Equiva- "'
lents— Complete
Lists FREE
0Z4 8ve AC2PENDD KT35
1C5 8X5 ACS5PEN Us2
1LA4 TA7 FW4/500 DH83
1IR5 7A8 FC13C KTWé1
185 788 FC13 U50
1T4 707 ;’; lgc gg
184 1246 )
v 12H8 '1;-})‘11)313 ga‘sal
2A3 12K7
2X2 12K8 8P13C U3l
384 12q7 PEN3520 EF50
3Q5 128H7 PEN40DD EL33
504 12SK7 V4020 ECC31
5V4 128Q7 UR3C EF39
5Z3 125R? ACTP EL32
524 14F8 TP26820 EF38
BA3 18 VP133 EK32
GAZ gLﬁﬁT T 22 gi‘:’fﬂ‘
BAC?
6AG5 Y5 PEN453DD  CCH35
s s PEMiss  DLss
B
A 00T Do @
66 ST Pewas. Xp
8C8 PEN:
6D6 / PEN45DD XH
6F5 42 'END ECH:
6F6 VP1322 AR4101
8F7 75 ACVP1 EF6
6F8 78 TP23 EK32
8G6G 80 HL41 HP1018
6HE 84‘I,GZ4 PE2NS25 HP41101
8J5 80’ TP: ME4
618 dtliaA VP23 MH41
837 868, D] M5Pen
6K7 954 PENDD2530 Y63
8K7GT 955 074 8AB7
6K8 8001 KTW74 6HE
8L8G 9002 DL74 30
6L7 9003 U7l 58
gg 7 ACT%I, 3%73 i,g%

7 $P4 04
e oo gm
7 P!
B Dmo Em R

D! 'DD2
6837 D41 KT78 PM1HF
8SN7 AC.Pen (5) U786 PM22A
o0 oo ® R S
B8SA7 MU18 KT32 PD220

\VA

THE SCIENTIFE
vALVE

Midget and Sub-Miniature Valves

Midget

Each
XSG, |.Sv.&2v. 15/6
XW, 1.5 v. 15/6
XH, 15 v. .. 10/6
XD, I5v. .. -10/6
XL, 1.5v. . 10/6
XLO, 1.5 v. 10/6
XP, 1.5 v, .. 12/6
XY, 15v. .. 15/6
XVSonly2v. 15/6

EASY TERMS up to 10
months—near cash price
on all Taylor Meters.
FREE Catalogue, Payment
Plan form,

TAYLOR

Order €.0.D. or remit with order.
When writing please mark envelope (WW),

86, HICH ST_HARLESuw wwro

Sub-Miniature

Each
XWO.758 ... 17/6
XYl.4B ... 176
XY1.4C ...... 178
XFWIlo .. 1776
XFY 10 .. 17/6
XFY 11 .. 17/6
XFY 12 17,6
XFG | 17/6

Post |If-,

Telephone : ELGar 4444
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MICROGROOVE
IS HERE'!

Not ‘' shortly '’ and not '‘in the near
future ; no waiting lists but IMMEDIATE
DESPATCH (if you order promptly) of
excellent Microgroove Gramophone Units
made by famous Brmsh manufacturer. and
despatched ready to plug in. For 50-cycle
A.C. mains of 100/130 and 200/250 volts ;
consumption approx. |2 watts. [0in. turn-
table revolving evenly at 334 r.p.m. Auto stop
and start. Lightweight High-Fidelity Magnetic
Pickup giving delightfully clean quality.
Qutput approx. 0.3 volt at 1,000 c7s4, re-
quiring no pre-amplifier or input transformer
with normal amplifier or radio set. Fre-
quency range 30-14,000 c/s. For use with
Miniature steel or sapphire stylus. Complete
with mounting accessories, tax paid, carriage
paid, £7/5/- nett. Limited quantity available,
so order now. Also the same model but
78 r.p.m. Mount the two side by side in one
cabinet for the ideal playing desk ; costs less
than a single two-speed job, saves changing
stylii, etc., and supplied tax paid, carriage
paid, for £13/19/6 the two. Talk to us also if
you would like a Microgroove Automatic
Record Changer ; and, of course, for ALL
the high-quality equipment by Hartley-
Turner, Wharfedale, Gcodmans, A. C. Barker,
Yortexicn, Decca, Marconiphone, etc., etc.
Meanwhile, get organlsed TODAY for
Microgroove—WE'RE ready !

WIRELESS SUPPLIES

UNLIMITED

264-266 Old Christchurch Road,
Bournemouth, Hants

SELENIUM RECTIFIERS,
CHARGER KITS, CHARGERS

New Goods with Full Guarantee

5, T.C. SELENIUM L.T. RECTIFIERS, up to 300 watts,
bridge, b.w. or ¢. tap, 200 m/a to 10 amp., with or
without transformer. A few of our large stock—
2v./6v. § amp., 4/10; 2 v. 0.5 amp. with trans
former, 12/ ; 6 v. 1 amp., 7/2 ; 6 v. 2amp., 9/-;
6v.4amp.,16/6 ; 6 v. L0 amp., 92/6 ; 12 v. 1 amp..

nges in utock Add poetugc 8d. up to 12/6, 1/- above,
FOOLPROOF CHARGERS
AND KITS. New Minor
Charger as illustrated, 6 v.
to 12 v. 1 amp., large
selenium rectifier, stabills-
ing baretter, 46/-, 18
months’ guarantee, or in kit
form 42/-, post 1/8. Kit
B less case 32/6. New 2amp.
f kit for 2 v., 6 v, 12 ¥.
i transformer, ballast buld,
4in, dlam. rectifier, 38/6. or
with case as illus., 52/-.
“ Aatomat’” 2 amp, 6 v.,
12 v, charger ready for umse, 85/-, with 18 months’
guarantee. ‘‘ Automat’ 2 v.,6 v., 12 v. 4 amp. slider
charger, weight 221b., £8/5'0, plus 12/6 crate and carr.
HEAVY DUTY KITS. 8.T.C.12/13 v. 4 amp. rectifier,
70 watt transformer, baretter for 2 v, 6 v., 12 v,
charger, foolproof operation, full Instmctlons, 52/6 ;
dittobutfor 2 v., 6 v. 4 amps., 48/6, post 1/4. Slider
Kit, 100 wntttmns.. 4 amp. rectifier, slider resistance,
high grade ammeterfor 6 v., 12 v. charger, £3/15/0 ;
ditto but 120 watt trans. and giant fioned 6 amp.
rectifier, slider res., ammeter, £5, weight 18 1b. For
smallradio store 1 to 20 cell 1.5 amp. kit,transformer
150 watts, 2 amp. rectlfier, baretter bulb, for con-
tinuous running, £4/15/0, post 1,8.
ELIMINATOR KIT for 120 v. 20/30 m/a eliminator,
20 watttrans., 120 v. 30 m/a h.t.rect., 2 v. 0.5 amp.
trickle rect., 2 x 8 mfds. condensers, case, etc., 49/
or without case 35/-, post 1/3.
SELENIUM SMALL SPACE H.T. RECTIFIERS;
250 v. 60 m/ah.w.fora.c./d.c.rets, 7/~ ; 110 v, GOm/a,

B/-; 250 v. 100 m/a bridge, 13/6 : 350 v.- +0-350 v.
80 m/a e.t., 13/8, vost 6d. extra.
NEWBAT. A cell desulphater and con-

ditioner, 1/6, post 4d. ~

CHAMPION PRODUCTS

43 Uplands Way, London, N.21. Phone LAB 4457

oy
%3

WIRELESS WORLD

COMPONENTS—SURPLUS AND
SECONDHAND

ERFORMANCE meters, type No. 2, fitted
standard mains 230v _a.c.. 50 yde Dowen
ack, 2 V.R.91, 1 V.R.137, 1 5Z4G, V.51,

V.R.92 5and other useful components; £2/5 Lach
carriage
SOLENOIDS, fitted cantilever action, operating
voltage 10-12 volts d.c.. new, dimensions 3in long.
lin d.am.; price 5/6 each. post pa
NEW G.E.C. ammeters, complete with external
shunt and connecting links, centre zero, 15-0-15
amps dimenslons 3t,inX 3inX2in; price 21/- each.

gOENFgNS high-speed relays. 75ohms. double
bobbin. 5/- each post paid; we have a large stock
ot 3.000 and 600 type P.O. relays: ohmages rang-

from 100 to 10.000ohms, assorted contacts:
&r ces on appheation

20h{d condensers; for power facwr correc-

tlun, with internal safety leak. rating 275 volts.
50 cycles; price 8/- each; special quotation for
quantities.
INDICATOR units, type 184a. fitted 3in and 6in
cathode ray tubes tyﬁpe ACR.10 and V.C.R. 517B,
and 17 valves, viz., 6 V.R.92, 5 V.R.91, 3 V.R.54.
3 5, metal rectifiers, chokes, transformers,
potentiometers, resistances, condensers, etc.:
£3/10 each, carriage 10/-.

CRATER rotary swltches 250v 10amp d.c. single
pole 3- way series, lgamllel ideal for photo fioods.
etc.; price 4/- each or 40/- per doz, post paid.
15-AMP Mercury switches, fitted with saddle and
cllg’ 4/- each, postage paid.

A RGE quantity of single items which we do
not list. which are available to callers; also assort-
ment of various ex-W.D. radar and radio equip-
ment, relays, power packs, oscillograph units,
gears Xhotogmphic apparatus; s.a.e. for lists,
58, New Oxford St.. London, W.C.1.
One minute fmm Tottenham Court Rd. Station.
Tel. Museum 9594 005
ALE, Haynes TV equipment, hi;
scanning coils, blocking trans: ormers. out-
put chokes, £4 set; focus coil, 8,000 ohms, 30/-;
RF EHT unit, 5-8kV, £3/10; Woden poued choke,
20H. 250mA, "£2; all as neu —Box 5784. (5729
URPLUS. unused, .1 _350v 2/6 doz, .01 1.000v
3/- doz, .05 500v 3/- doz, .1 500v 3/- doz,
01 mica 3/- doz. apf, 20pt 2/- doz 2mfd 500v
9d each; TRF colls 4/9 pair, eic.—Bargain list
from: T. G. Howell & Co.. 29. McWilliam Rd..
Brightrn,
watt auto transformers, new tut soiled.
45/~ plus 3/- carr.. wt. 16 b, 230/110v
Lustraohone m/c mikes, new 52/6. post 1/-: Rola
3 Peakels less trans., new 13/6. post
1/3; cxysta diodes, capsuled, new 3/6; 2v 0.4a
tl.‘rxclt(le rectiﬁe}ls 3/ 6 trans.. 6/6, 6.3v 1 amp
eater

d.
CHAMPION PRODUCI‘S 43, Uplands Way, Lon-
don. N.21. Lab. 4457. 0100
I'N USED Surplus.—Midget blower motors, 25-
110 volt dc/ac 8/6, small panels, with two
.17 450v, one .01 350v. one .1 600v. one 8mfd
150v tubular, one LF choke, 2,000 ohms resist-
ance, valve holder, etc.. boked, 1/6 each. 12/~
doz., 0005 tuning condensers 1/9, 15/- doz., 25X
25mid tub. bias 1/- each, 9/- doz., 75mfd 15v
working., 1/- each, 9/- doz., .05mfd 750v 9d per
doz., wanted tape or wire recorder.——Haynson,
14, St. Mary's, Bedford. Tel. Bedford 5568.
ADIO UNLIMITED, Elm Rd., Walthamstow.
E.17, tor guaranteed sput!ess surplus com-

7
impedance

ponents, Spe: 3in_10/-, 3l%in 11/-, Sin
10/-, 6in 11/- Bin 12/6 10in 14/6; output trans
stnd. pent. 3/6. heavy dty. P tapped, 2, 5

6d. .1 500v /-, 16mid 500v
8X16 450v 3/9 6)(16 450\, 3/9 25mid 25v 1/6.
50X50 1/9; all types in stock: order c.o.d..

m/coil 0-40 ammeter new/boxed, 3/9; T/X valve
807, 6/3; V/control 10K to 2 meg. long spindle,
less switch. 2/6; with sw.. 3/9; m/eoil head-
phones, 4/6; bai/arm type with throat micro-
phones, 4/6; throat mics.. 1/6 ma,n'i 1oott aerial

with 40ft cord. 4/6: Midget 465 t.s.. 11/-
air; hundreds other lines: s.a.e. llst. or te]
ey. 481 [oo62
UPREME RADIO. 746b. Romford Rd., Manor

Pk., London, E.12. Tel. If. 1260 " Est 16

yIS. P.M. focus units from 15/- ea.; ret. ri
for same, 8d ea.; E.F.50 valve holders. ceramic
6d ea.; Aladdin coxl formels with cores
§mm 8d ea.. smm 6d ea.; f carbon vol.

7lbd ea.; 100XQ vol. oont, ong spindle with

S.P, switch, 2/6 ea.; .25 mQ vol. cont., I

units, consisting of 2 lmfd cond. and iron-
cored choke, 6d ea.; -ax. cable 0 vd.,
60() type, 6d yd.: twin balanced feeder 5d yd..
4/6 doz. yds.; C.V.102 crystal diodes, 2/6 ea.;
Y,-watt resistors: 100 (), 27Q), 470. 82(1.
1, 0(), 3300, ] , 1kQ.

11kQ). 470 k() and 10meg() 1/9 doz.. 18/6 zross
I ass.: li- resistors: 2.2k0 1

18k(Q2. 3.3k, 100k, 220kQ 2/- d 21 - gmss
r ass.; 1 wi res.: 27002, 470(1. Lk(). 3.3kf).
8.2kQ, 18k(), 33kQ, 56k, 68k(), 1 meg and

2 meg, 4/- doz.; mld»get mica cond.: .0005mifd,
0003mid and .001mtd, 6d ea., 5/6 doz. or ass.:
mewlmlte cond Olmfd 350v ‘and .002mfd 500V,

Sd 7/6 d 157
650f 305pf S(Ylpf 500pf 53

f. 5900f
700pf ?{f and 4,55 a a - doz. or
ASS.; ﬂy-bsc type line w1th provision

for EY51 valve., 22/6 ea.: lsmrd 350v drylytic

cond., small can type. 1/9 ea.; 8mifd 500v wire
end tub cardboard cong 1/6 ea.: 164-16mfd
450v cardboard cond., {9 ea.; 16+8mfd 450v

il

450v metal or mrdboard cond., 6d ea.; med 350v
tub cardboard cond., ea.] component parts
for constructor t,elevxslon and radio circuits our

speciality; terms c.w.o.,, no c.o.d.; send
extra for postage orders under £5; 2td sae
all ennulrles and lists. {0021
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CHASSIS

HAYES RG/I20 CHASSIS.  An outstanding
5-valve chassis with high sensitivity and selectivity.
Octal valves 6K8, 6K7, 6V6, 6Q7, 5Z4. 16-50,
195-550, 900-2000 metres. lron-cored high * Q *
coils, Illuminated glass dial 8in.xéin., variable tone
control, switched P.U. sockets, and high quality
4-watt output. Chassis size |17 wide, 74" deep,
94" high. Abeautiful bronze escutcheonis supplied,
and gives a professional appearance to the chassis
when mounted in a cabinet. Heavy duty mains
transformer, 200/250 A.C. mains. Special voltages
and frequencies to order. These chassis are not

| surpius or bankrupt stock, but are brand new and

fully guaranteed. Price £13/7/6 carriage paid.

ARMSTRONG CHASSIS. Messrs. Armstrong
will not be exhibiting at Castle Bromwich this
year, but we shall be demonstrating the full range
of Armstrong chassis in our showroom. Open
from 10 a.m. to |0 p.m. from oth to 16th Sep-
tember inclusive. How to get there: Bus 50
from Paradise St., or bus 49 from Carrs Lane
(both in centre of city), alight at Trafalgar Rd,
Showroom is in corner building almost opposite.
Come along and see these amazing Armstrong
chassis, you will be able to try all chassis from
7-14 valves under actual operating conditions.

THE HAYES COMPANY

1 ALCESTER RD., MOSELEY, BIRMINGHAM, 13
Phone : SOUTH 0202

SOLONS FOR YOUR
SOLDERING JOBS!

Types available—&5 watt oval
tapered bit,
65 watt round
pencil bit,
125 wate oval
tapered bit.
125 wattround
pencil bit.

—= 240 watt oval
. apered bit,

HENLEY
-SOLON..

ELECTRIC
SOLDERING IRONS

These five models will satisfy practically every
soldering demand whether for the occasional
household job or continuous soldering under
workshop or factory conditions, With the

Solon the heat is in the bit itself . . . contin-
uously . . . hour after hour; all connections
boused at end of handle away from heat.
Each model complete with 6 fect Henley 3-core
flexible. Now available from stock. Write
for folder Y.zo.

W.T.HENLEY’S8 TELEGRAPE WORKS CO. LTD,
51-53 Hatton Garden, London, E.C.1
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T.V.20

for DISTANCE
RECEPTION

[2in. tube 21 valves
200/250 A.C. etc,

Price 50 Guineas plus tax

N.B.
Radio
Exbibition

During the Castle Bromwich
Radio Exhibition (Sept. 6-16)
al ARMSTRONG RADIO
and TELEVISION receivers
will be on view from 10 a.m.
to 10 p.m. each week-day. See
them in our Agents’—Hayes
Co.—showrooms.
I, Alcester Road,
Moseley,
Birmingham, 13.
Telephone : South 0202
Demonstrations can be arranged
by appointment outside these
times.
Chassis despatched by passen-
ger train within 24 hours of
order.

essesTiorey
The CHASSIS PEOPLE

Armc<trong Wireless
Television Co. Ltd.
Warlters Road, Holloway,
London, N.7.

Telephone: NORth 3213,

and
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COMPONENTS _SURPLUS AND
SECONDHAND

Olmfd 250v tubulars, 3d.; 8mfd, 500v m]-
. filled, 4/-, 3 toggles panel, 1/-;
rectifiers, 1/-; 5v lba mains transtoxmers 2
morse keys, 9d Oolmfd 5kv, 9d.; many ot ef
barﬁams, pos} etxtra money- -back guarantee no
0d.; s.a.e
ANNAKIN 25, Ashfleld Place, Otley, Yorks

1

X-GOVT. tropicalised chokes, 90ma 15h 3/9,
250ma_15h potted 9/9; ex-Govt. receivers,
type B1124C, less valves, 8/6 ea., to clear (con-
dition good), carr. 2/6; drive drums, 28in, 6/6
doz; sel. rects. 12v 1t 10/6 doz; ex-Govt. meters,
0-1ma 3/9; c.w.0., post extra. —Post orders only
to Powell '6, Lynwood Cresc., Leeds, 12. [5859
.R.O. receivers, complete with 7 colls and
ower pack, £28; alllcraft,ers 8§27, 5X24,
ARSE. and Hammerlund Super Pro receivers
from stock at reduced prices, rotary converters.
all voltages and wattage: 20-watt rack mounting
amplifiers. complete with heavy duty a.c. power
pack, 'X25 p.p. output. less valves,
new, 90/- each: Lt, transformers. 6v-50v, all
current ratings  speci ypes to order at.com-
petmve prices we invife your enquiries; S meters
for AR88. H.R.O. Hammerlund, etc., available;
mag slips in prs boxed, 3in, new, 63/7/6 pair;
special offer of new meters. 5 m.a. 6/6 100 ma,
7/6; .5 thermo amp meters 5/6. all 2in scale:
ex Government S.T ball microphones. per-
fect. £4/17/6: 12in and 15in energised and p.m.
speakers, Rola G12. Magnavox 66, etc.. low
resistance phones, 3/6 pr: high resistance. 7/6
pr: U.S.A, m/coil. 7/6 pr. special offer of first
grade m/coil meters. 500 m.a.. 2%in scale, fiush
mounting. 7/6 each: 500 micro amps, with 2in
scale 8/6 each: 200 micro amps, 3luin scale.
flush mounting, 65/- each: 50 micro amps, 2in,
projecting type, 30/- each: 1 m.a. meter rec-
ifiers. 5/- each; telescopic aerial masts, approx.
18ft. 25/- each; new hand bearing compass.
with battery compartment in handle. new. 45/-

each: transmitting valves. 807 8/6, 813 45/-,
723 A/B 50/-. 35T 27/6. 832 22/6. 805 25/-
829B 30/-. 731A. 931A _724A: also available,
h.t. rectifiers, type H 17 8( eac

20-way rotary stud switch, 514inX5lin
5/6 each; a.c./d.c. 1-20hp motors 200-
250v, suitable for sewlng machines, 40/-;

auto transformers from 100w up to 7kw in stock:
large and comprehensive stock of relays, t
-3000, and Siemens high speed uniselectors.
telephone handsets, pluegs. facks, switches etc..
ro-axial cable: special offer of mains trans-
formers, 200-250v a.c., tapped 250-0-250, 100
m.a., 6v 4amp, 5v 3amp, £1 each; special offer
of new syn. induction electric motors (revers-
ible). suitable ior recordim; mechamsm. etc..
200/250v A.C., 1/80 1,500 r.p 55/- each.
New powerful Garrard double- 5p11ng clockwork
motors, complete wlth 10in turntable, 35/~ each.
New 3l4uin diam. A.C. 200/250v induction motors.
1/100hp. suitable for models. etc., 30/- each;
postage extra on all goods.
SERVICE RADIO SPARES. 4 Lisle St.. London.
W.C.2. Tel. Ger. 1734. [5452

NOTICE
BRITISH SOUND RECORDING ASSOCIA-

THE lecture season opens on September 29th
at the Royal Society of Arts. Membersh'p of
the Association is essential to everyone actively
engaged or interested in high qual.ty reproduc-
tion Papers and lectures on all aspects ‘of
eleciro-acoustics are given at the meetings and
later published In the Journal. The current
issue may be obtained by non-members, price
2/9 p.f.; Manual of Equlg ment and Accessories,
1/2 p.f.—Write for brochure and membership
appumtlon torm to the Membership Secretary:
Harrie J. -King, 48, Mount View Rd., Ngrth
Chingford. London E4 . [o119
WANTED, EXCHANGE, ETC.

‘VANTED}, Magnetophon Tons B, with spares

(amplifier not required). —BO\ 2665 15074

ANTED, dynamometer a.c also
A oscllloscope type 339A. also LOSOA " oseil-
a

LESLIE DIXON & Co., 214, Queenst,own Rd.,
Battersea, S.W.8. Macaulay 2159. [0176
D!SC recorder wanted, or 2-speed turntable

and motor.—51, Manchester St., Cslse(cii-3

thorpes.

“7 TED, tape or wire recorder, preferably
portable . O. French, BM/JRZL, Lon-

don, 5856
ANTED radlo standard signal
genemtor type 605B, state price and gglli-

general

dition.—Box 5811. 6
ANTED, circuit details, etc., for Moreton
Cheyney ‘* Silver Dragon ' tuning unit and

amplifier.—Box 5797. 577

‘VANTED Junction boxes JB-70-A and T-50
microphones.—P.C.A. Radio, Cambridge

Grove, London, W.6. Tel Riv 3279. [0081
ANTED, Wireless Worlds, June. 42 July.
*42; Oct., '43: Nov., . May,

'48: June, '48: July [5820

ANTED, ARBBS SX285 30348 ‘(not modi-

. STANDARD
ENCLOSED

RACK

Registered Design No. 858451

The Imhof 6ft.and 4ft. enclosed racks are
standard articles, available from stock.
They embody several unique features in
their design. For example, both sides as
well as back door are swung on lift-off
hinges, and multiple units may be form-
ed using only two end doors. Panels,
chassis, chassis runners—telescopic and

I fixed, desk unit, gram unit and mobile

fied), S-27s.—P C.A. Radio. Cambridze
Grove. London, W.6. Tel. Riv. 3279. 0080
ANTED, quantities of new, surplus vaives,
types EF39, EF36, EL32, 6SN7GT.—N.R.S..
16. Kings College Rd.. London. N.W.3. [5755
ANTED, all kinds of laboratory test equip-
ment, standard signal generators, bridges, |

sclll?scgg)es, ‘“ Q' meters, etc.; send price and
JATFIELD INSTRUMENTS, 175 Ux‘rldge[ Rd$7

mmmo
rv

{anwell, W.7. Tel. Ealing
ANTED. all types of xadlo equlpmen:. rest

instruments, radio receivers, personal
sets, television. components, etc., etc.; call,
write. send or 'phone.
MILLER'S RADI1O. 38a., Newport

Court,
Charing Cross Rd., London. 5221

base are all standard accessories.

5 | Write for leaflet giving full details or cata-

logue of our complete range of standard
cases, chassis, handles, etc.

112/116 NEW OXFORD ST., LONDON, W.C.i
TELEPHONE MUS. 7878 (20 lines)
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ELECTRADIX BARGAINS

RECEIVERS 1132 A and 1526, V.H.F,, 1| valves, |
superhet receivers 2 models, ldentICal |001126
Mc/s. or 65/85 Mc/s., grey cabinec (19" % 117%.107).
Price with valves, 65,-. Carriage and packing
7/6 extra.
PRECISION Temperature Control Ovens for |
quartz crystals, etc., 230v. 50 cycles will give a
scability with suitable crystals of better than two
parts in a million. Fitted precision thermostat
and thermometer. Temp. adjustable 40/60
degrees. £4/17/6.
RESISTANCES, wire wound, 152 ohms 2 amps.
double tube, new geared movement, 30/-;
4.6 ohms 16 amps, twin slider with geared move- |
ment, 35/- ; ohms 2.5 amps., single slider, |
15/~ 3000hms§amp 15/-; 5 ohms 10 amps., 21/-, |
MICROPHONES Tannoy Multi-carbon hand
mike in metal case, with switch in handle, 5/-,
post |/- ; special transformer, 10/6 extra. G.P.
hand mike in bakelite case, 3/6 ; transformer,
2/6, post 6d.
HAND MAGNETO GENERATORS, new
condition, ex-G.P.O. 4 Horseshoe magnet type,
wound armature driven by gearing in handle,
output approx. 75v. 25 m/a. A.C., in hardwood
box withex ternal terminals, (0/6. Postage
2[- extra.
G.P.O. magneto bell in polished wood box with
switch hook and contacts, condenser, transformer
and connection strip, 5/-. Post I/-
TRANSFORMERS. Foster double
230/50v. 2 amps. 100 watts, 5/-. Pos
CONSTANT PRESSURE TRANSFORMERS
lnput 190-260v., output 230v., plus and minus
1%, 150 watts,£6/10/-, 60watts,£4/l0/— Carriage
extra
PARCELS.—IO Ib. useful oddments for the junk
box. All clean, dismantled from Government
and other surplus apparatus, 7/6 post free.
(For home buyers only./
MERCURY SOLENOID SWITCHES,
and boxed, 15 amp. size, 5/-, post I/-.
GALVOS, 500 ohm, by leading instrument
makers, mirror reflecting, 7 mm. micro-amps,
with lamp and scale fitted in polished wood
box. For A.C., 230v. mains. £8/10/-,

wound | R

new

t2/-. 1 E

ELECTRADIX RADIOS

214 Queenstown Road, London, S.W.8
o Telephone: MACauloy 2159 oo

*

A work
of outstanding
importance

Antenna
Theory and
Design

By H. Paul Williams,
Ph.D., AM.ILE.E., Sen. M.I.R.E.;
Head of Electronics Dept., Thec Fairey Aviation
Co., Ltd.; formerly Antenna and Propagation
Speclallst with Standard Telephones and Cables,
Ltd., New Southgate.

An important two-velume work giving a com-
plete account of the theoretical basis of antenna
design followed by comprehensive guidance on
the practical aspects of the work. Both
volumes are profusely illustrated.

VOI.. 1. FOUNDATIONS OF ANTENNA
THEORY. 142 pages. 21/- net
VOL. II. THE ELECTRICAL DESIGN OF

ANTENNAE. 522 pages. 63/- net

Pitman
Parker Street, Kingsway, London, W.C.2

| liveries.—139, Goldhurst Terrace, N.W.6.

| prompt de

WANTED, EXCHANGE, ETC,
ANTED, surplus relays. impulse switches,
sparking plugs, S-way, push-button units,
any condition; ]arge or small quantities; hthe
prices pald.—B 4660.
REPAIRS AND SERVICE
AINS transformers rewound, new trans-
formers to any specification.
MOTOR rewinds and complete overhauls; first-
class Workmamshdp fully guaranteed.
F.M. ELECT Ltd., Potters Bldgs.,
Warser Gate, Nottmghﬂ.m Est. 1917. Tel. 3(;3?153

MAINS transformers rewound promptly, usual
guarantee.—Radio Rewind Service. Blggrzg

dir, nr. Dolgelley, N. Wales.
'OUDSPEAKERS rewound and cones fitteq,
any make, prompt service.—Model Loud-

speaker Service, 34a, Bullingdon Rd., Oxford.
AINS transformers rewound or constructed
any specification; prompt delivery.—
Bede Transtormer Co., Ltd., Bedesway, Bede
Trading Estate, Jarrow. 3198
fl‘EL VISION, radio and amplifier repairs or
modifications; home-built receivers aligned
and tested: aquotations by any tvpe
transformer or coil supplied.
BERNARDS, 12. Ch elvert,on Rd.. Putney. [1685?5

don. S. W 15. Pu
RE RS io moving coll speakers,
coils fitted, fleld rewound or altered;
speaker transformers, clock coils rewound; guar-
anteed satisfaction, prompt service.
L.S. REPAIR SERVICE, 49, Trinity Rd., Opoer
Tooting, London, S.W.17. Balham 2359. [0110
ALL types of 1mmeters. voltmeters, Avos, etc.,
Tepa. red quick, efficient service, estimates
-free.—Donvin _Instrument Co.,
ndon, W.11. Tel. Park 4469. 9
LECTRICAL measuring instruments of every
make repaired and standardised.—The Elec-
trical Instrument Repalr Service, 329, Kllbum
Lane, London, Lad, 4168, 1371
A REWIND servxce whlch duplicates or modx-
fies as required; transformers, loudspeakers,
etc.; prompt returns. —Raidel Setvices, 49. Lr.
Addiscombe Rd., Croydon. Cro. 6537
ELEVISION, Tadio receivers and transmitters.
amplifiers and electronic apparatus repairs,
or modifications; complete service for high
ﬁdellty constructlon nnd maintenance.
AVINASH ELECTRONIC, Ltd., 63, Kensal Rd.,
London, W.10. 1 98, [s811
KPAIRS,—E.H,T., mains and O.P. trans-
formers, field coils and chokes; also arma-
tures and motors new transformers designed to |
any specxﬂcanon. all work fully guaranteed.
WILLESDE TRANS ORMER Co., Ltd., 781,
Harrow Bd NW 10 Do No. Ladbroke 2846.
ERVICE wlth a smile.”” —Repalrers of all

return;

cones,

incedale

POTENTIOMETERS

AN

| Wire wound and Composition types,
Single, Ganged, Tandem Units.
Characteristics : linear, log, semi-log,
non-inductive, etc.
Full details from

RELIANCE

I Manufacturing Co. (Southwark) Ltd.
Sutherland Rd., Higham Hill, Walthamstow E.17
LARkswood 3245

Telephone :

types of British and American receivers; |

coll rewinds: American valves, spares, line cord.
R 1., Ltd., 22, Howland St . Musglulnzl
RADIO MAINTENANCE SERVICE for guuruu-
teed rewinds and repairs; armatures, F.H.P.
motors, vac. units, portable tools, etch goodeel-
al.

6133. [992
S'I'URDY " rewinds, mains transformers,
kes and fields, first-class work,
iveries and satisfaction guaranteed.
—Sturdy Electric Co., Ltd., urdy Works,
Burnopfleld, Newcastle-on-Tyne. [0125
SECOND-to-none rewind service, reliaoie,
neat, return of
requlrements romptly executed.
heater trans ormers, stamp for quotatlons—
RS 137a, Ashton Rd., Oldham. {3519

:!‘
O

Post service, your te]evision !

EWINDS and conversions to mains and out- |

put trans, pick-uos. fields. clock coils. car
vibrator units, etc.. from 4/6, p.p.; equlpment
a speciality; all work uuaranueed Re-
wlnds, 4, Brecknock Rd., . Tel, Wordsvt[’g'xlglg

ALIGNMENT and repair of communication
receivers and all other short wave equip-
ment; receivers and amplifiers built to specifica-
tion; experimental and design work executed.-
P.C.A. Radio, Cambridge Grove. London. W6
Tel Riv. 3279. 0093
-HOUR service, 6 months’ guarantee, any
transformer rewind, mains outputs and
i1.s., etc.; all types of new transf., etc., sup-
plied to specification; business heading or ser-
vice card for trade prices.—Majestic Winding

80, Windham R Bournemouth.
f ETEOP OLITAN RADIO SERVICE for re-
winds. mains and E.H.T. transformers,

chokes and field cmls, delivery 3-5 days; new
transformers designed and
or in quanntles-—Metropolltan Radio Service
Company. 1021. Finchley Rd., London, N.w 11
Tel. Speedwell 3000 [0130
WORK WANTED
DESIGN assembly work on amplifiers, radio
receivers and transmitters, television and
electronic apparatus
AVINASH ELECTRONIC. Ltd 63 Kensal Rd..
London, W.10. Tel, 1591 5810
RAUGHTING tracmg and photoprinting
services; estimates free; contractors to the
Minlstry of Supply and the Admiralty for draw-
ing and tracing work to their requirements and
specifications, sub-contractlng work of this
nature undertaken.
DRAWING & TRACING, Ltd., 456a, Ewell Rd.,
Tolworth, Surbiton. Tel. Elmbridge 7406. [4183
MORT. B.Sc., AM.IE.E., offers to the
“trade and amateur a service of technical
advice, desizn and construction of special test
gear, receivers and other apparatus, jncluding
correction of faults in home-built apparatus.-
Write to BCM HIFIDEL W.C.1. 15752
MISCELLANEOUS
PIRE 1946 April, Sept. missing; 1947, 1948
complete; offers.—Box 6118. 5852
‘NTALNUT radiogram cablnets stamp leaflets.
—Cabinetware. la, Heyes St.. Blackburn.

manufactured singly |

17v. 6a., 36/2 ; 10a., 44/- ; 12a., 76/- ; 20a.,
84/-; 33v. €a., 68/-; 10a., 75/~; 12a., 132/-; 20a.,
MB/- S4v. éa., 95/-; 10a., 106/-; 72v. 6a.,
122/ 10a., 138/-; 100v. 10a., 200/, all p. | /4.

{] BRIDGE _ INDUSTRIAL  FUNNEL
COOL. 17v. 12a,, 80/-; 2Ca., 92/-; 30a.,
130/-; S50a., 198/-; 33v. 6a., 73/-; 10a.
84/-; 12a, 132/-; 20a., 152f-; 54v 6a.,
97-; 10a., V14/-; T72v. 6a., 120/ 10a.,
144/- ; 100v. 6a., 168/- ; 10a., 01/6. all
post I/6.

NEW S.T.C. SELENIUM RECTIFIERS.

Largest L.T. range in Great Britain. Current
products. NOT surplus. E.H.T. H4/200,
W.W. Televisor, 29/6, H4/100 VR97, 19/6,
post free.

HALF-WAVE RECTIFIERS.

1év., 3a., 7/-; la., 8/6; Za 9/10 ; 3a., 17/-;
all post 6d. 4a., IBJ 116 post 10d.
30v. la., 12/6 ; 2a.,14/8 ; e ; 6a.,38/6 ;

48v. la,, 16/6 ; 2a., 21~ ; 4a 37‘ 8 6a.,54/-;

100v. 2a., 36/6 ; 4a..69/- 8 6a., 100/-, all p. 1/-.

HALF-WAVE HEAVY DUTY, 7iin,
SQUARE COOLING FINS.

16v. 5a.,22/6 ; 10a., 24/6 ; 30v. 5a., 37/- ; Ba.,
40/6 ; 48v, 2.5a., 27/6 ; Sa., 50/6 ; Ba., 57/-,
all post I/-.

BRIDGE CONNECTED FULL WAVE.
Special price, 230v. 12.,D.C., 90/-, 2.5-3a.,D.C.,
3 I7v 1.25a., 12/9; 2a., 16/4; 2.5a.,21/3;
; 4a. 26/-' Sa.,27;6; all postfree. 33v.
5 1a.,22;6 ; 1.5a,,29/6 ;2a., 32/6 ; 3a.,
4a., 45/6 8 Sa., 46/6 ; all post 10d. Sﬁv
1.5a., 41/~ ; 2a., 50/- ; 5a., 70/- ;

1.5a.,53/- ;2a., 64/ IOOv 1. Sa ,76/-;all p. |/-

BRIDGE CONNECTED HEAVY DUTY
7iin. SQUARE COOLING FINS.

VALVE CHARGER REPLACEMENTS,
No wiring alterations. Philips & Tungar.
2-12v. 4-5a. Charger Kit, 230 A.C. Vent. Case,
Ammeter, wt. 221b. £5/10; , del.

Wholesale & Retall

T. W. PEARCE (Est. 18 yrs))
66 GREAT PERCY STREET, LONDON, W.C.1
Oft Pentonville Rd, Between King's Cross and Angel
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GALPINS

ELECTRICAL STORES

408 HIGH ST., LEWISHAM, LONDON, S.E,13
Tel. : Lee Green 0309 Near Lewisham Hospital,
TERMS : CASH WITH ORDER. NO C.0.p.
THURSDAY EARLY CLOSING

EXTENSION P.M. SPEAKERS,
lohnson & Phillips, will handle 1} watts,
boxed, 7/6 each. Post 9d.

‘EX R,A.F, MICROPHONE TESTERS. These
contain a 2}in. scale 0 to 450 Microamp meter
shunted to | mjamp. calibrated 0 to 10 volts
moving coil, complete with mA. rectifier,
** Mike transformer,
ed wood box, as new, |7/6 each.

MAINS TRANSFORMERS, 200/250 volts
input in steps of 10 volts, output 350/0/350 volts
180 m/amps,, 4 volts 4 amp., 5 volts 3 amps., 6.3
volts 4 amp., 37/6 cach, dirto 500/0/500 volts 150
mjamps. 4 volts 4 amp., 5 volts 3 amp., 6.3 volts
4 amp., 42/6 each; ditto 425/0 425 ‘Voits
mfamps. 6.3 volts 3 amps. twice, 5 volts 3 amps.
(Williamson Amplifier), 39/6 each ; ditto. 350/:/350
volts 180 mfamps. 6.3 volts 8 amps. 5 volts tapped
4 volts 3 amps., 39/6 each.

EX RA.F. D.C. TO D.C. MOTOR GENERA-
TORS, 24/28 volts input [,2C0 volts 72 m/amps.
output, as rew, 7 6 each, post 1/6.

MAINS TRANSFORMERS 230 volts A.C.
50 cycs. input |74 volts 50 amps. output, 52/6 each,
carriage 5/-, another auto wound, output |4 and
17 volts output at 30 amps., 35/~ each, carriage

3tin. by
New

3/6 ; another with 2 x 4 volt 20 amp. windings,
25/- each, P/f.

PRE-PAYMENT 14- SLOT ELECTRIC
LIGHT CHECK METERS, all eectrically
guaranteed, 200550 volts 50 cycs. | ph.,

input, 24 amp. load, 27/6 each ; 5 amp. load, 35/-
each ; 10 amp. load 42/6 each 20 amp. Ioad
50/ ea:h carriage 2/- extra ; in quantltles of one
dozen or more a special discount of i09%,.

POWER RANSFORMER AUTO
WOUND voltage changer tapped 0, 110, 150,
190 and 230 volts at 1,600 watts, £5/5/- each,

carriage 36; ditto, 2,000 watts, £6/5/- each,
carriage 3/6 ; another tapged 0, 110, 200,230 volts
at 350 watts at 47 6 each, carrlage 2/-

ELECTRIC LIGHT HECK METERS,
quarterly type, for sub-letting garages, apart-
ments, etc., all fully guaranteed electrically for
200/250 volts A.C. mains 50 cyes. | phase, 5 amp.
load, 17/6 each ; 10 amp. load, 20 - ; 20 amp. load,
25/- each ; 50 amp load, 37/6 each IOO amp. load,
45/~ each; ; carriage 2/- extra on each; speclal
discount of 10% on quantities of one dozen or

more,
MAINS TRANSFORMERS input 200,250 volts,
000/1 in steps of 10 volts, output tappea @, 6, 122
24 volts at f’/n amps., 47/- each ; ditto as 1bove
but at 25/30 amps. output, 68/6 each
MAINS TRANSFORMERS, 200/7.50 volts
50/| gh., in steps of 10 volts. Output 500/0 500
volts300m/amps,o3v 8a,63v.82a,63v.4a,,
S5v.4a.,4v.4a,,até7/6 each another same mput.
outputs, 450,’0/450 volts 300 m/amps w93v, 8a
6.3v.8a,4v.5a.,5v.4a,, at 62/6 each,
CELL TESTING VOLT-METERS, moving
coil, reading 3/0/3 volts by well-known makers,
complete with testleads, 7/6 each
MAINS TRANSFORMERS 200/250 volts,
input in steps of 10 volts, oucput 350/0/350 volts
300 mfamps. 4 volts 4 amp., 5 volts 4 amp., 6.3
volts 8 amp., 6.3 volts 8 amp., 62/6 each. Smooth-
ing chokes 10 Henry 100 mfamps. 200 ohms D.C. |
resistance, 5/ e
MAINS VARIABLE SLIDER RESISTANCES,
protected type, by well-known makers, 450
ohms, .9 amps., 22/6 each ; ditto, 1,500 ohms to
carry .45 amgs., 22/6 each, not protected 0.4 ochms,
to carry 25 amps. i 104- each 14 ohms to carry
Il4 amps., 12/6 each

GOVERNMENT AUTO WOUND
TRANSFORMERS (as new), 1,000 watts output
115/230 volts or vice versa, £4/|0/- each, carriage
5/- ; another 1,000 watts from 5 to 230 voles with
various tappirgs inclusive of 110, 150, 60, 90, etc.,
etc., 2ll tappmg at 1,000 watts, (5/!0/- each car-
riage paid.
MAINS TRANSFORMERS, irput 200250
volts ‘n steps of 10 volts output 350/0/350 volts.
300 mfamps. 4 volt 8 amp., 4 volt 4 amp., 6.3 volts
6 amp, 3.6 volts 2 amg., tapped at 2 volts (elec-
tronic) at 57/6 each ; another same input as above,
output 500/350/0{350{500 volts 250 mfamps, 5
volts tapped at 4 volts 4 a :s twice, 6.3 volts
tapped at 2 volts 2 amps., 67( ach
EX NAVAL CATH ODE RAY INDICATOR
UNITS, as new, containing loads ov very useful
components, condensers, resistances, trans-
formers, chokes, etc., etc., weight 90ib. last few
toclear, 25/- each, carriage paid.
ALL GOODS SENT ON 7 DAYS' APPROVAL
AGAINST CASH, all letters answered. We re-

" etc., all contained in polish- |
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MISCELLANEOUS
AUTOMATIC coil winding machine with reel
carrier and wire tensioner,

£35—B 0‘(
(57

572
ELECTRONICS, April, 1943, to March, 1950
5/10.—Rayniond, 306, London Rd., Sl?gaw

KVA ‘* New Process ”’ P2 spot \velder, 440v

a.c.. good conditlon £35.—Allen, 104,
Vallance Rd., London, N. [5851
RANSFORMER lammatlons No. 4 at 1/10
1b, delivery ex stock.—Charles F. Wward,
Lordscroft Works, Haverhill, Suffolk. Tel.
Haverhiil 253. {3814
OPPER “h-se f(]:)r sale, 32 gauge E.D.W.§

31 gauge and 35 gauge

36/-; .00 S.C.,
Com-

E.D.W.S., as new. —Apply Monitor Ragio &
munications Co., Stechford, Bi rmingham,
gen.;

H.M.V.
TV masts. ll/.ln 14
guod.s carr, pd.—B.

I

future by getting in touch w

19a. windmill Rd.,, London,

bronze erinoid, perspex dials;

repetition equally entertained,
LLSCREW

é{ ; quantity
R. Television. Lt

NGRAVING amateurs and trade could take
the opportunlty of engraving problems in the
.G. Engraving,
W.18, Brass,
one knob or

[CO34

Horam.
2

Ltd.,, for B.A.
washers, studding,
soldering tags, woodscrews, etc.,

SCTews,
grub-screws, bolts,
plain or nickel

or cadmium plated, one-gross packets or large
%uantmes, stamp for lists.—270a, King St.,
ammersmith, W.6. Riv. 7762. 5426

X-GOVERNMENT steel instrument cases,
copper-plated and finished battleship grey,
size 23in long, 10in high, and 8in deep, excellent
condition 12/6 with carrying handles, 10/- less
carrying handles, pius 2/6 packing and carriage
England and Wales.—Weatherhead’s, Bletchley

Bucks.
LUORESCENT lighting, 80 watt Ballast 210-

240 a.c. wired with tube holders and glow
starter lamp, tested, ready for use less 5ft
tube, 42/6, carr. paid, purchase your tube
locally trade supplied, send for list. —Malden

Transformer Supplies, Opposlte G.P.O. George
Street, Richmond, Surre 0038
OPPER wires enamelled tlnned Litz, cotton,
silk covered, all gauges; BA screws, nuts,
washers, soldering tags, eyelets; ebonite and
laminated bakelite panels, tubes, coil formers:
Tufnol rod; headphones, flexes, etc.; latest radio
publications, full range available: list, S.a.e.;
trade supplied.—Post Redlo Supplies 33 Bourne
Gardens, London, E. [0138
HE Spencer-West chassis set permits all
types of chassis to be manufactured in a
few minutes. No holes to drill. Holes of any
diameter and irregularly shaped holes; squares,
rectangles, transformer cut-outs can be punched.
Expensive punch sets are not required and the
tool is suitable both in price and performance
for amateur constructors, small manufacturers,
laboratories, etc. Illustrated leaflet on request.
SPENCER-WESI\ Quay Works. Gt. Y:urm(')fl’lg?.
ALU T chassis, plain or punched, 8inX4inx
2ln. four slded 2/9 post paid; 91nx71nx2%m
sided, 3/9 paid; 12inX7in X 2
sided, 4/9 post paid; 12inX94inX2Y
sided, 5/6 post paid; 14inXx10inX2Y in,
sided, 6/9 post paid; 16inX93%inX2in,
four sided, 7/9 post paid; 18inX9inX3in. four
sided. 8/6 post pa‘d; open ends with rear fix-
ing flange, BinX4inx2in, 2/-; 9inX6inX2%in,
2/9, 10mX7m)\211m 3/6; 121nX61nX2*’1n
3/9; all post paid; valve oles & and E, P.U.
slots and 1lin sq I.F. holes, 3d; control spindle
holes, etc., 2d; transformer cut-outs (any size),
6d; just send rough sketch and cash with order;
s.a.e. please, enquiry.
TAYLOR & TOY, Dog & Duck Ferry.
‘Worcester. [5836
SITUATIONS VACANT
ONDON COUNTY COUNCIL.

SOUTH-east London Technical College.—Appli-
cations are invited for the post of lecturer in
mdio communication to commence duties in
September, 1950, Applicants should have a
University Degree or the equivalent- and have
had industrial experience.
SALARY in accordance with the London Burn-
ham Technical scale, which would be in the
range of from £336—£15 £603 a year, plus
gra uate and training alowance where applic-
a suitably quahﬁed candidate an
eddltion to the scale of u £ may be

paid. Initial increments will be paid for suit-
able previous teaching and/or industrial ex-
perienc:

e.
APPLICATION forms may be obtained by for-
warding a stamped addressed foolscap envelope
to the Secretary, suuth East London Technical
College, Lewisham Wa; .E.4, and should be
returned not later than 'fourteen days after the
appearance of this notice. (1047). 5
SERVICE engineers, long established dealer

looking for good men, Bromley.—Box I§7920

ADIO and television service engineer re-
quired: good pay, good prospects; S.W, Lon-
don.—Box 90
LLEVISION englneers for East London dis-
trict; write, stating experience, salary re-
quired driving ability. etc.—Box 4702. ¥5591
REE lance service engineers reqlulred P.A,
and intercom eguipment in grinclpal
towns, generous remuneration.—Box 578 744
EL 'RICAL wireman and assembler, produc-
Mon wiring experience essential; salery £6-7
accordlng to experience.—Ring Mansion House

gret we have no lists available at present. We
would be pleased to quote

SEN!OR electronic draughtsman required by
large light enalneerinsz company in East
London area,—Write, givi ng,nze experience and
salary required, to Box 5 (5742
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BARKER
AUTUMN
PROGRAMME

Our plans are simple. No major change
in our speakers, and the release of a
limited number of a very interesting
new cabinet.

For those who want to enjoy the most
satisfying season of NATURAL sound,
and many more to follow, early action
is really essential. Don’t put it off
until just before Xmas, or you may be
left waiting. We stick to .making the
finest speakers for home use, limited
in number because not mass produced.
We get with our patent dual drive and
patent graded cone a wider frequency
range than any single and most twin
speakers, PLUS the fundamental and
exclusive drive feed-back effect, so vital
for that beautifully smooth top and
clean bass, that firm handling of tran-
sients, which are the hall marks of

BARKER NATURAL SOUND
We offer you:

BARKER 150

The supreme [2in. unit with 17,500 g.
magnet, 40-15,000 ¢ps, 15 ohms coil,
weight 17 Ib. price 18 gns. This is
the connoisseurs speaker for use with the
highest. grade amplifiers and associated
equipment.

BARKER 148a

The well tried and favourite speaker for

more general high quality use. 12in,,
40-15,000 cps., I5 ohms, 9 Ib., price
I5 gns. The 148a has smaller magnet

and a shade more upper middle, which
many people like.

BARKER 501

Several new ideas in cabinet design very
pleasing to fook at and hear. All round
sound distribution just at armchair
listening level, for corner or mid-wall
positioning. Supplies strictly limited.
Qak, walnut, polished or plain, at 24 gns.
plus carriage.

Send a card now for details, to:

BARKER

NATURAL

REPRODUCERS
BCM’AADU
LONDON, W.C.1.
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The "MAJCR" Insu'ation Test Sets

Qutstandinz in the famous “Record ™’
family, this Test Set has a constant
pressure generator of patent design.
Ranges are available up to 500 volts
so megohms, with or without con-
tinuity range of o/30 ohms.

Our engineers will be pleased to discuss your
problems. Write for folder D[b.

THE RECORD ELECTRICAL CO. LTD.
BROADHEATH, ALTRINCHAM, CHESHIRE
Telephones : Aitrincham 3221-2-3
Telegrams : < Qiracale ’, Altrincham
Cables : ¢ Cirscale’, Altrincham
28, VICTORIA STREET, LONDON, S.W.1
Telephones : ABBey 5148
Telegrams : ¢ Cirscale ’, Sowest, London
Cables: ¢ Cirscale’, London

Improved 'High Fidelity’
Results, Obtainable at
HOLLEY’'S RADIO STORES

285, CAMBERWELL ROAD,
S.E.5 Phone RODNEY 4988

new MICROGROOVE
EQUIPMENT
DECCA L.P. UNITS & PICK-UPS
| ACOUSTICAL new ‘“‘QUAD ™
special AMPLIFIER
LEAK AMPLIFIER PICK-UP and
TUNER
VORTEXION ** STEREO-
PHONIC” & ACOS ‘ GP20"
PICK-UP
WILLIAMSON AMPLIFIERS &
TUNERS by GOODSELL
SOUND SALES ‘* TONEMAS-
TER AMPLIFIER" & DX TUNERS
CORNER SPEAKERS by
WHARFEDALE, TANNOY and
DECCA
GOODMANS “* AXIOM,” W. B.
““STENTORIAN " and BARKER
SPEAKER UNITS
ARMSTRONG R.F. 103/3
EXP 83/3 CHASSIS
TWO-SPEED ELECTRIC
MOTORS, also
BRIGGS new Edition of ** SOUND
~ REPRODUCTION **

Demonstrations every evening
until 6 p.m. except Thursday.

By the

and

. transformers.—Apply. givin:

WIRELESS WORLD

SITUATIONS VACANT
ROWN AGENTS FOR THE COLONIES.

|
RADIO officer required by the East Africa High
Commisslon for the Directorate of Civil Aviation
for one tour of 48 months in the first instance.
Commencing salary according to age and experi-
ence in scale £550 rising to £715 a year. Gratulty
of 13l% per cent of total salary recelved is pay-
able on_satisfactory termination of contract.
Outflt allowance £30. Free passages. Candi-
dates. under 40, should hold a First Class Air
Operator’s Licence and have had not less than
1.000 hours flying experience on civil alreraft.
They should have had considerable experience
in the operation of medium and high frequency
radio stations. Experience in the operation of
modern radio and/or radar navigational alds,
and the day to day maintenance of modern radio
equipment, and experience as a Signals Officer
in Civil Aviation or the Services, would be an
advantage. Apply at once by letter, stating age,
full names in block letters, whether married or
single, and full particulars of qualifications and
experience and mentioning this paper to_the
Crown Agents for the Colonies, 4, Millbank. Lon-
don. S.W.1, quoting M/N/25107(3B) on both
letter and envelope. The Crown Agents cannot
undertake to acknowledge all aYPhcatmns and
will communicate only with applicants selected
for further consideratlon. 15855
STIMATOR reguired, accustomed to wWorking
on own initiative on production radio
equipment; only experienced men need aPply;
.W. London area,~—Box . 5668
XPERIENCED television service engineers
required immediately North West London
district, five-day week, good salary and pros-
pects to suitable men,—Box 5875, (5826 |
MALGAMATED WIRELESS (AUSTRALA-
SIA), Ltd., invite applications for positions
in its Research Laboratories and Works, Sydney,
Australia, in the following categories:—
(1) SENIOR engineers and physicists with about
7 vears’ personal experience in research develop-
ment or design work in telecommunications, fol-
lowed by experience In the supervision of a small
group engaged in such work; men with Univer-
sity degree in Elecirical Englneering or Science,
or Corporate Membership of L.E.E, preferred.
(2) ENGINEERS or physicists with about 3
years' personal experience In research develop-
ment or design work in telecommunications;
men with University degree in Electrical Engin-
eering or Science, or Corporate Membership of
1.E., preferred.
(3) RADIO engineers, City and Guilds standard
or equiva.ent, with about 5 years’ experience in
the development and ?repnratlon of prototype
models for the production of electronic equip-

ment,

{4) VALVE production engineers with 3 to 5
years® experience in the production of (a) re-
ceiving valves and (b) power vaives; tais typ2
of work will be in connection with the overall
manufacturing phases in one or other of these

categories. o
APPLICATIONS, giving particulars of training,
shou:d be addressed to Box 5806. 15792
AN required for small radio transformer and
coll-winding department, ahble to take
charge; technical and practical experience
essentlal: South London area.—Box 5809. [5812
UNIOR required to assist engineer in expand-
ing firm of audio amplifier manufacturers,
ermanent excellent  prospects.—Write.
Rd., London, N.W.3,
CS.—Lab. assistant for interesting
project. inter B.Sc. or eguivalent. radio/
electronic experience needed. S W. London; write
fully. age. exnerience. education. etc.—Box 5788.
RADUATE engineers required for high-fre-
uency cable testing.—Apply, giving a%g.
experience and salary required, to Ref. 423,
S‘emens Brothers & Co., Ltd., Woolwich, S.E.18.
XPERIENCED radio and television engineer
required; permanent position, good wages;
Edmonton and Tottenham district.—Apply
Supreme Radio. Ltd.. 26. Silver St., EdmoPg'(’;&.

N.18,
ADIO-TELEVISION mechanics required;
m be C. & G. standard and able to
drive.—Apply. with copies references, Wireless
Instruments (Leeds), Ltd., 54-56, The Hea?;%vi

eds, 1.
XPERIENCED design and development engi-

neer required for audic and small power

full particulars and

salary required, to ransformer Co.. Ltd..
Monxley Rd.. Bilston, Staffs. 75740
DRAZIN. Ltd., require (a) radio and television
service enzineer, (b) improver; good oppor-
tunltiv for skilled men keen on high-grade work.
—Wrlte, stating age and details of experlence,
59. Heath 8t., Hampstead. N.W.3. 15801
ERRY'S (SHORT WAVE). Ltd.. have vacan-
cles for counter sales staff, and senior and
junjor engineers.—Applications should be in
writing. and state past experience, ace and sal-
t;‘i%;nréquxred: 25, High Holborn, W.C.1, [5781

Woden
bot

BRITISH THOMSON-HOUSTON Co.,

Ltd., has a few vacancies on the design
staff for electronic engineers experienced in de-
velopment work on audio-frequency. radlo-
grem&ency. or radar display equipment. age

QUALIFICATIONS: Hons. degree or equivalent
in engineering. with subsequent experience in
circuit development work; salary according to
qualifications. age and experience.

APPLY, giving full particulars, to: Manager,

Electronic__ Engineering Dept., The British
Thomson-Houston Co., Ltd. Rugby. [5673
RAUGHTSMEN, senior, required in-S.W.

_London district, experienced in electronic
engineering, light mechanical design and know-
ledge of workshop practice an advantage.—
Write, giving full details, gast experience, age |
and salary required to Box 5247. f5656
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THE

BRITISH NATIONAL

RADIO SCHOOL
ESTD. 1940

NOW IN OUR ELEVENTH
YEAR AND STILL

NO B.N.R.S. STUDENT
HAS EVER FAILED

To pass his examination(s) after com-
pleting our appropriate study course!
NOTHING SUCCEEDS LIKE SUCCESS

and what we have done a thousand
times already, for others, we can do
again, for YOU !

A.M.LLE.E.,t A.M.Brit.l.R.E. and

CITY and GUILDS Radio and

Telecommunications Exams., etc., etc.
1 in specially approved cases

Six months’ trial period without obligation
to continue.
Piease mention this advt. and send for frae
bookiet and sample lesson to:—

STUDIES DIRECTOR
BRITISH NATIONAL RADIO SCHOOL

66, ADD!SGOM‘E ROAD, CROYDON
Phoiie : Addiscombe 334/

TELEVISION
F.V.D.

VISION DRIVE
TUNING SCALE

New 3 colour scale Copenhagen
plan now available for im-
mediate delivery.

All Steel CADMIUM PLATED
POWER AND TIME BASE
CHASSIS valve-holders, 3 point
and single socket and alt necessary
cut-outs.

SOUND PANEL CHASSIS
ASSEMBLY, fitted with screens,
valve-holders, formers and dust
cores.

VISION PANEL CHASSIS
-ASSEMBLY, fitted with screens,
valvé-holders formers and dust
cores.

9in. C.R. TUBE SUPPORT for
mounting on top of Gantry As-
sembly.

9in. CREAM MASKS.

FULL

5, SHAKESPEARE RD., FINCHLEY, N.3
‘Phone ; FINchley 2188
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MEET US AT

THE RADIO SHOW
CASTLE BROMWICH

Birminghar_rl Sept.6-16
MAINS
TRANSFORMERS

(Postage Extra under £2)
As supplied by us to the Ministry of Supply, B.B.C
E jon Authorities, Admiralty, stc.

L d.  Screened primaries

ed and impr
tapped 200/250 v.
{Also built to your speclﬂc&tlon prompt deliveries—
quotation per ** Return of Post.*
ROP THROUGH TYPE TOo2? SHROUD

{a) 260-0-250 v. 60 mA.,6.3v, 8a.,5 v.2a.. 15/6
(b) 260-0-250 v. 60 mA., 4v.iu dv 2a, 15/6

Following types nave Unlversnl LT, uindlngs
6.3-4-0 v.4a.CT, 5-4-0v. 2a.

(c) 250-0-230 v. 80 mA. 17/6
(d) 300-0-300 v. 80 mA. 17/6
(e) 350-0-3560 v. 80 mA. 17/6
(1) 250-0-250 v. 100 mA. .. 19/8
() 300-0-300 v. 100 mA. .. 19/6

(h) 350-0-350 v. 100 mA.
FULLY SHROUDED UPRIGHT TYPES
) %5_41)_0350 v. 150 mA., 6.3 4.0 v, 8 a.

4-0v.3a. .... 39/-
() 425-0-425 v. 180 mA., 6.3 v. 4 a. C.T.,
37, 48.CT,, 0% 8380 .ooireeeneen 42/6
(k) 425-0-425 v, 180 mA., 4 v. 8 a. CT.,
4v. 42, 0T dv.da. «ooeeoennon. s 14/6

(1)} 42-’)0-425 V. 180 mA_ 6.3 v 4 a C.T.,
4v.2a.0T,, 4v.2a.C.T,, 47~
Note —Model {§) above is sun.ablc Ior \Vllllamson

Amplifier

Wnlllamson Pre Amp Mams Transformer
325-0-326 v, 20 mA. 19/
WILLIAMSON AMPLIFIER REPRINT

36 page booklet published by '’ Wirelesa
WILLIAMSON OUTPUT TRANSFORMER

Built to Author's speciﬂmtion 1.762

secondaries. Approved type ........ £3 12 6
WILLIAMSON SMOOTHING CHOKES

Choke No.2 £1 2 6 Choke No. 1, 12/6
PRE-AMP. CHOKE, 50H, 20 mA., 1.60082 . 15/6
FEEDER UNITS

Highclassradiofeederunits with R.H.stage. 8witched
pick-up sockets. Glass scales. Completely aligneg.
MODEL A. Covers 16/50, 190/50 and
900/2 000 metres. Price, including
e TaAX. ..o.oiiioiiorananss £10 8 6
MODEL B DE LUXE. Covers 45/145,
190/050, 900/2,000 metres and six
ranges of bdnd spread. Price
cluding Purchase Tax
MODELE. As Model A, but with
Selectivity and mﬂmte impodance
detector. Price, includi Purchaze
“YIEW MASTER n TELEVISION REGEIVER
Allasindividualpartestocked as well as lete kits
CONSTRUCTOR‘S ENVELOPE cuutamtng fullinstruc-
tions, layouts, diagrame, ete., §/-. free.
POLISHED ALUMINIUM GHASSIS 16 S,W.G.,
4 SIDES, 3 in. DEEP

10!p.x 6in., 10in.x8im.. 8/6 ;  12in. x 9in,, 10/8 ;
L4in. x 9in.. 16in.x 8in., w 20in. x 8in.,
EDDYSTONE SHORT- AVE COMPON ENTS

Fullrangestocked Eddystone illnstrated catalogue 6d
SPECIAL OFFERS

.0005 2-gaug T. Condensers .......... [}
Coil Packs 3 W.B. Miniature .. - £1 9 6
485 Ko/s LF. Transformers, pair i.g a

T.M.C. ‘1 mfd, 7 Kv. Copdensers, with clip
INSTRUMENT WIR

Coniprehensive range in enameued cotton and silk

covered copper wires from 16 8.W.G. to 40 S.W.G,

500 V.A. Auto Transformers, 115/230. . £2 2 0
PACKARD BELL PUSH-PULL PRE-

AMPS. In sealed cartons with acces-

sories and two valves, 68L7 and 28D7 186 6

TRANSMITTING VALVES
807, 6/~ ; 805, 23/6 ; 813, 27/ ; 616, 8/6; 6J8, 9/6
VCRS? C. R T.s in maker's transit cases 1 12
Quantity discounts on Ex.-Govt. Valves.
SEND NOW @8d. P.O. for 64- PAGE CATALOGUE

Terms C.W.O, or C.0.D,

COULPHONE RADIO

“*The Return of Post Mail Order Service’’

53 BURSCOUGH STREET
ORMSKIRK, LANCS.
Phone 987

By

SITUATIONS VACANT

INISTRY OF SUPPLY invites applications

from Physicists and Electronic Engineers
for unestablished appdintments in the kxperi-
mental Officer Class at Research and Deveiop-
ment Estapushmenss in and near London.
MINIMuUM quaulicat.on H.gner Scnoois Certi-
ficate, applsat,.ons also invited from candidates
houding H.gaer National Certificate in light elec-
trical eng.neering, including electronics or
higher quanications; experience in the following
fieuds is desiraole: electronic measurements in
connection with field trials; radio and electronic
circuitry, high-speed electrical transients; elec-
tronic deveiopment; general experimental re-
search requiring some mathematical facility.
SALARY according to age, qualifications, experi-
ence, etc., within ranges: Experimental Odicer
(minimum age 28), £525-£675 (London), £395-

£645 (Provincial),  Assistant Experimental
Officer, £230 £490 (London). £220-£460 (Pro-
vinctal). Hates for women somewhat lower.

APPLICATION forms obtainable from Ministry
of Labour and National Service Technical and
Scientific Register (K), York House, Kingsway,
W.C.2, quoting A214/50A. Closing date, Sep-
tember 14, 1950. [5761
NTERN ATIONAL company require radio mech-
anic for ground duties overseas, single can-
dxdabes preferred w1th lty & Gullds Certificates
and experience airfield installations; inclusive
approximately £475 to £630, free quart%rs

pensions fund.—Write Box 5786.
K. Ltd., have vacancies for testers
" at thelr Electronics Division’ experience in
the testing ot radar communications or elec-
tronic equip: Ministry specifications.
essential -—Full detaﬂs in writing to the Person-
nel Manager, Malmesbhury, Wilts [5805
ADIO testers for te.evision; Midland manu-
facturers require men with experience of
radio gear to train as teievision testess; good
rates of pay and opportunities for advance-
ment.—Write, stating age and experience, to
801. 5782

ADIO and television testers and trouble
shooters required by large manufacturer in
East London area; applicants should have pre-
vious experience with a manufacturer and ade-
quate technical knowledge.—Please state age and
full detalls of experience to Box 6119. [5853
STRY OF SUPPLY invites applications

irom Physicists and Electronic Engineers

for the following unestablished appointments in
the dgrade of Principal Scxen ific Officer, (1) at
London Headquarters, (2 & 3) at the Royal Air-
craft Establlshment, Farnboroug Hants.
1. SICIST or Electrical ngineex for co-
ordmation guidance, and control of research and
development in one of the following fields: (a)
Radio components: development of new compo-
nents for new radio equipments and assessment
of fundamental requlrememz to meet the equip-
ment needs. (b) Radio navigation and radar:
development and research meet uperatlonal
requirements for radio and radar navigatlon de-
vices, aircraft approach and landing aids, etc.
(c) Radio communications: development and
research to meet operational requirements for
communication systems (airborne and associated
%round eqm?ment), special test equipment. etc.
PHYSICIST for work on radar display, digital
and analogue cumputors and radio and e com-

munications eqmip
3. PHYSICIST ifor research and development in
connection with electronic valves and cathode ray
tubes. Candidates should be at least 31. and
possess a good honours degree in physics or elec-
trical engineering. with considerable experience,
including research, in the appropriate field of
work. Salary assessed on age, qualifications and
experience withln ranges £950-£1,250 (London),
£910-£1,177 (Farnborough). Rates for women
somewhat lower. Posts carry F.S.S.U. benefits.
Apgoleatlon forms obtainable from Ministry of
ur and National Servlce Technical and
Scientific Register (K). York House. Kingsway.
W.C.2, quoting A 215/50A. Closlng date 14 Seo-
tember. 1950. 5760
ELECTRICAL engineer required for technical
duties in Australia with a firm of capacitor
manufacturers; general experlence in the manu-
facture of capacitors or research on dielectrics
is desirable; good prospects for suitable appli-
cant. —Refly, giving all pertinent mforma[%lgils

ADIO RENTALS, Ltd., expanding business
calls for expert wireless and television
engineers in London area and Southern Countles;
owntership of saloon car essential. excellent pros-
pects.—Apply by letter only in the first instance
to Service Manager. 33/41, Westbourne Grove.
London, W.2. (5857
[(JLECTRONIC test engineer required, primarily
for tests and experimental work on develop-
ment projects and special products. salary £350-
£500 p.a. according to ability and experience.—
Apoly in writing to All-Power Transformers.
Ltd. (Instrument Department)., Chertsey d.
Byfleet. Surrey. (5840
CHIEF engineer reguired to take charge of
small laboratory at radio manufacturers in
London: must have good technical ability

ln desxgn of R.F. test equipment and radio com-
ponents: write. giving full particulars of quali-
fications and emerlence stating age and sa'ary
required.—Box [5649
“IANTED_ for employrnent in various parts of
the United Kingdom, personnel experienced

in the maintenance and repair of radar and elec-
trical fire oontrol equipment, salarir §cale £380
p.a. risin £495, good opportunities for ad-
vancement; pllca.nts should furnish full details
of age. pract cal experience, technical gualifica~
tions held and in which part of the U.K. they
would like to be employed —Replies should be
addressed to D.D.M.E..” H.Q., A.A. Command.
Stanmore, Middlesex. (5843

|

A WINDOW WORTH
LOOKING |INTO

Television. Receivers Type 3585 complete
with 45 mcls. strip using 5 EF50’s Diode and
Cathode follower, together with a further
2 EA 50's, | EF 50, 4 SP 6l’s, 5VR 56,
3VR 55, | VR 3, | VR 54, also stacks of
resistors condensers, 2 5.000 ohm relays
and 2 {,000 ditto. These units are brand new
in sealed cases and cost only £5/10/-,

Television. LF. strips only, Ex the above
Units, complete with 6 EF 50’s, | EA 50,
also brand new and unused, 62/6 each.

Ditto less valves, £2. Limited number
only.
Television. Units type 208a, 2 stage as

above with 2 EF 50's,
vision units, 15/6 each.

Television. Brand New R 1355 Receivers,
complete with valves as used in the  Inex-
pensive Televisor '’ suitable for London or
Sutton Coldfield, 59/6 each.

Television. Power Packs, Ex-Admiralty.
230 volt 50 cycle input, output 2,500 volt

ideal as sound or

5 mfa. 350 x 350 volt 200 m/a. 6.3 volt

I5 amps. Fully smoothed and supplied

comolete with all valves 92/6 each.
Television. Coils wound on lin. x 4in.

polystrene with slugs single hole fixing,
6d. each.

Television. Condensers, 1,000 pf. and 500 pf.
midget moulded mica 4d. each. High volt-
age types, 1,000 gf. moulded mica 5 kv.,
/3 each. 1,000 pf. ceramic, 9 kv. 13 each.

Television. Diode Holders, 3d, each.
High Voltege Valve tops fully insulated,
6d. each. High voltage Sleeving 3d. per
length. High voltage Cable 19, 12 yards.

Televisions High Voltage .I mfd. Conden-
sers, oil filled Mansbridge type ‘* Trouble
Free’. | mfd. 3kv. 2/- each. .| mid. 4kv. 3/-
each, .| mfd. Skv. 3/3 each.

Television. lron cored slugs for Aladdin
formers, also for 1355 receivers, type’
24, 25, 26, 27, U.H.F. units and 1155 re-
ceivers, 2d. each,

Television, or 'Scope Transformers.
Input 230 volt, 50 cycle. Output 700 volt,
20 mja. 4 volt I3 amp. twice with 5,000
volt insulation test ideal for voltage doub-
ling. Ex-Admiralty brand new and boxed
176 each,

Chokes. L.F. 200 mfa. 5 henry, D.C. resist-
ance 100 ohm., 3/6 each. 40 m a. 25 henry
resistance 1000 ohm, 4/6 each. 00 m/a.
| henry 12 ohm resistance, 3/- each, 20
henry. 80 m;a, 350 ohm, 6/6 each.

25/73 Receivers, brand new complete with
valves, 22/6 each.

Special Offer. 6 Mfd. 1000 volt Mansbridge
condensers. 2/6 each. Belling Twin panel
mounting fuse holders, /- each. Bias
Condensers, 25 mfd, 50 volt 6d. each.
Ceramic condensers 3.3PF, 22PF, 33PF,
Id. each. 10K carbon pots 6d each IO'(
heavy Duty Wire—Wound pots 2/6 each.
3K Heavy duty Wire Wound pots 3/ each.

Open all doy Saturday

G. W. SMITH &

(RADIO) LTD., -

3, LISLE STREET, LONDON;
Phone : GERrard 8204.

CO.
w.0.2
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SPECIAL BARGAINS

Govt. Surplus, Manufacturers’
Surplus & Bankrupt Stocks.
We can offer for immediate delivery

14, 1/2, 12 & 3 Wate.
ALL VALUES

Resistors 1/8,

16 Foot Sectional Aerial

in Canvas
Carrying Bag

Magnifying Lens.

Rubber Mask.

Burgoyne Solder Guns.
Bakelite Accumulators. Ex Gove, S.W.
Condensers. All Types.
Meters.

Switches. Toggle and Yaxley.
Headphones. L/R and H/R.
Vibrators, 6 and {2V.
Speakers. All Types.

Volume Controls.

Output Transformers.
Chokes.

Receivers. R1155, 1355 and 184 brand new
in original cases. Dinghy Radio Trans-
mitter SCR 578

Your enquiries ‘are invited.

Wholesale and Export only

Plegse enquire for our [2-Page Bulletin.

RADIO MERCHANDISE Co. Ltd.

65, Farringdon Road, London, E.C.1.
_ Telephone: Holborn 6377

The Voigt Loudspeaker is still ahead of all others.
.M. Unit with 22,000 line gap flux £40 ex works.
Corner Horns (in the white) £19 10 0 or
£47 10 0 ex works.

Home demonstrations arranged in London area.
Order from
VOIGT PATENTS LTD,,
Sydenham, S.E.26 Tel: Syd 6666

POST RADIO SUPPLIES

OFFER EX STOCK
COPPER INSTRUMENT WIRE.
ENAMELLED, TINNED, LITZ.
COTTON AND SILK COVERED.
Most gauges available.

B.A. SCREWS, NUTS, WASHERS,
soldering tags, eyelets and rivets.
EBONITE AND BAKELITE PANELS,
 TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES, ALL DIAMETERS.

Latest Radio Publications.

THE CRYSTAL VALVE

as used in radar receivers.
These Crystal Valves or Diodes are not
Government Surplus but brand new goods
manufactured by one of the largest and most
famous Radar Equipment Manufacturers in

the country.
3/6 each, postage 24d.

Protective Tube and Fixing Brackets, 3d. extra.
- Send stamped addressed envelope for com-
prehensive lists. Trade supplied.

POST RADIO SUPPLIES

33, E.4,

Bourne Gardens, London,
*Phone: Cllssold 4688

SITUATIONS VACANT

XPERIENCED television and radio service
engineer required; must have flrst-class
knowledge and experience of radio. television and
telecommunications; driving ability essential;
only fully experienced men need apply. —val
lance & Davison, Ltd.. Service Department, 34-
36, Dock St., Leeds, 10. (5775
ECHNICAL sales assistant (male) required
for the communications and special pro-
ducts sales division of large, well-known radio
manufacturer’s export department aged about
24 years; write, giving particulars of previous
experience and salary required; good prospects;
interesting work,—Box 5802. 15784
ADIO testers required for work on com-
munication receivers of advanced design,
capable of alignment, fault-finding and taking
of all necessary measurements,—Write, stating
age, experience and salary required, to Box No.
232, S. T. Garland Advertising Service, Ltd..
52, Mount St., London, W.1. 15759
RADIO televxsion engineer, technically sound,
first-rate repairer, directorship offered, car

if possible, grand opportunity for right engineer
with enterprise, able to take over and develop,
radar sub-contract and other engineering: small
capital reqd., also another fair o' keen as above,
by well- known engineers.—Box 6120. 5854
RADIO Engineer required by manufacturer’s
ervice departments in North London area:
%pllcam,s should give full details of education.
ich should not be below School Certificate
standard. technical training and experience, age
and salary requived to Box 423. c/o Era Publicity.
Ltd., 7, Fitzroy Square. London, W.1. 5798
NUMBER of senior and junior vacancies for
radio, radar, electronic, television, etc.,
development. service engineers, draughtsmen,
wiremen, testers, inspectors, etc., urgently re-
quired 30 television service engineers.—Write in
conﬁdence, Technical Employment Agency, 179,
Clapham Rd .W.9. (Brixton 3487). 0103
LECTRICAL inspectors of radio type commu-
nication equipment and of television trans-
mission equipment required, East London district;
starting pay yielding £5 155 to £7 per 44 hours
5-day week according to experience and ability;
good promotion prospects for capable meg—

ert,e stating age and experience to Box 611

EVELOPMENT department of instrumem

making firm in London area requires gradu-
ate in physics or engineering with good com-
munications experience, particularly in acoustics
and electronics, including the design of ampli-
flers for outputs up to 2kw.—Write, stating age,
experience and salary required, to Box 5796.

5770
DEVELOPMENT engineer required for work
on a wide range of electronic equipment;
applicants must have Degree in electrical en-
gineering (communications) or physics, and
preferably some industrial experience.—Write
stating qualifications and experience to Southern
Isr‘xlstruments Ltd,, Fernhill, Hawley, Cambfr}fgr‘i
JUNIOR engineers for development work on
a wide range of electronic work excluding
television and radio; applicants should have a
good grasp of basle principles” of electronic
circuitry and some experience of similar work,—
Write, stating age, experience and salary required
Cinema-Television, Ltd., Worsley Bridre Rd..
Lower Sydenham [5
RAUGHTSMEN with electronic experience
required for senior positions in the elec-
trontc drawing office of large manufacturer of
radio communication and other allied equm-
ment, applicants should have several years’
drawing office experience on similar equipment

and a practical background.—Please state full
details. including age and salary required. to
Box 5876. 5827

ADIO and Television service engineers re-
quired in various parts of the country, par-
ticularly Coventry, Nottingham and Stratford-
on-Avon; payment by salary. expenses and
bonus; own transport an advantage; applicants

must be keen, responsible and experienced
engineers.—Ap| in writing to Service
Mnnager. Sobel} Industrles Ltd.. Langley Park.
Slough, Bucks. 5809
HE DE HAVILLAND AIRCRAFT Co., Ltd..
have vacancies for electrical draughtsmen.
aircraft experience preferred but consideration
will be given to those experienced in switchgear
and associated component design who could
readily adapt themselves to aircraft installation
technique,—Apply in wrmx}‘c g to Chief Draughts-
man, The De Havilland Aircraft Co., Ltd., Hat-
field’ Aerodrome, Herts. [5663
THE Plessey éompfmy have vacancles in their
development division, Ilford, for semior and
junior electronic englneexs with expertence in
servo-mechanism design; candidates should be
British-born subjects and should possess a good
honours degree in physics or electrical engineer-
ing.—Write with full details of age, experience

and salary required to The Plessey o L
Vicarage Lane, Ilford. (5842
HYSICISTS, with university degrees, pre-

ferably aged 21-28, are required for work
in connectfon with (a) crystal valves, (b) wave
guides, (c) microwave circuits. (d) high fre-
quency heating: dpplicamons giving details of
age. experience an quallﬂcations should be sent
e Personnel Officer. (Ref. GBLC), Research
Laboratories of The General Electﬂc Co.. Ltd.
North Wembleg Middlesex. 5804
ECC R, Ltd., require a radar circuit
engineer for resegn-ch and development work
on receivers; the position offers good opportunities
to a man of sound training and experience who
wishes to join a firm in which individual ability
and energy will be apprecmted —Write only in
first instance giving full details age, experience
and salary required. to F EF3, Decca Radar.
Ltd., 1-3, Brixton Rd.. S.W.9. 5739

“You can rely on us”

FOR CLEAN COMPONENTS AT COMPETITIVE
PRICES
IMMEDIATE DISPATCH

MIDGET COIL-PACKS

These are an ideal minfature Coil-Pack
especially suited where space is limited.
They consist of iron-cored miniature coils
for both Aerial and Oscillator stages, built-in
Wavechange switch and midget trimmers.
They are intended for an |.F. of 465 Kc/s and
I.LF. Transformers type RS/GB 465 (12/6d.
per pair) are the ideal companions for a
trouble-free superhet,

TYPE “R”

MW/LW/GRAM Ranges 200-550 metres,
800-2,000 metres.

SIZE : Length 24in. Width [3in.
TYPE *S"
MW/SW/GRAM Ranges
17-50 metres.

SIZE : As Type ""R.”
TYPE “C”

LW/MW/SW  Ranges 800-2,000
200-550 metres. 17-50 metres.
SIZE : Length 34in. Width 13in. Depth 1lin.

Depth liin.

200-550 metres,

metres,

TYPE “R "’ and ““S " each 25/-. TYPE “C”
each 28/6. Post 6d.

All  coils enclosed—All iron-dust cores
adjustable. Completely wired, only five
connections needed to external circuit,

Catalogue with Data, 3d.

RADIO SERVICING Co.

444, Wandsworth Road, London, S.W.8
'Phone: MACaulay 4155.

77.77A,Bus ; 28, Tram, Wandsworth Rd. 8.R. Station.
Open till 6.30 p.m.

* ZIObe-”[” ' “MARVEL

AEL N MINIATURE

SHORT-WAVE RADIO KIT

Probably the smallest one valve Short-Ware Rodio receiver in
lhe 'nrkl using mndard part with Bandspread tuning device.

o o vide British [sles
and Abrod, Bulh and designed to precision standards, omplete
kit costs only 49/6d—write today lor descriptive atologue.

JSOHNSONS 2275 YASIES RS

CHESNIIE (ENG)

BRASS, COPPER, DURAL,
ALUMINIUM, BRONZE
ROD, BAR, SHEET, TUBE, STRIP, WIRE.
3,000 STANDARD STOCK SIZES
No Quantity too Small List on application
London: H.ROLLET & Co., Ltd. Liverp’l:
6, Chesham Place S.W.1. Kirkby Estate.
SLOane 3463 SIMONSWOO0D3271/3

YOUR METER DAMAGED

Leading
Electrical
Instrument
Repairers
to the
Industry.

ﬂ.epau’s by sldﬂed craftsmen to all makes and types of
Muitirange Test
mebers Eleet.rlca.l Thermometers, Recordinz Instruments,
Synchronous Clocks, cte. Quick deliveries—for spesdy
estimate send defective instrument by registered post to:

[ ol
GLASER
Electrical Instrument Repairers
341 CITY ROAD, E.C.I.
Tel. Terminus 2489
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NUSOUND PRODUCTS

136 WARDOUR ST., LONDON, W.1
I.: GERrard 8845

HOME BUILT TELEVISION AND AMPLIFIER
SPECIALISTS
Full MailOrder Facilities (Add Postage)
Mon./Fri. 8-5,30 p.m..  Sat.,9-1 p.m.

A QUALITY RADIO FEEDER UNIT. The
feeder unit is o 3-stage wide band TRF preset to the
three main stations with single switch control and
including a gram position. Using two B7G miniature
valves and a diode outputstage this makes a compact
unit, size 7in.-6in.-2{in. Cost, £6 10s. 8§d. inc.
Constructionai booklet available. Price 1s. 84. post
tree. Qost to build, approximately £3 10s. 0d.

A PRESET S/HET RADIO FEEDER UNIT. This is
also a very compact unit deaigned for those who are
beyond the range of the TRF. Cholce of three pro-
grammes on the M.W. or L.W, bands. Single switch
control and inc. gram position. Size 7in.-Bin.-2¢in.
Price £6 10s. 8d. inc.

A 8}-WATT QUALITY AMPLIFIER. 6 valves. Inc.
matched 6V8 output—3 stages treble boost and bass
boost—2-stage treble cut—20db npeg. feedback—
provision for radiofeeder unit. A real Hi Fi amplifier
at the reasonable price of 14 gns, complete.

A 4)-WATT QUALITY AMPLIFIER. Despite itslow
cost this is a real quality instrument. Includer3-stage
neg.teedback,separate bassand treble boostcontrols,
trebie cut, pre-amp stage, provision radio feeder.

{ SITUATIONS VACANT
DRAUGHTSMAN required in the development
laboratory of large radio manufacturer in
East London area; J)plicants should have prac-
tical background and some years’ drawing office
experience; a knowledge of wafer switches would
be an advantage.—Kindly state full details, in-
cluding age and salary required, to Box 5798.
DESIGNER draughtsman required for a design
and development laboratory; applicants must
Yossess Higher National ertlﬂeae Oor equiva-
nt qualifications, and have a practical experience
of plastxc moulds, small special purpose machin-
ery, P tool work and general machine {ool
knowledge.—Apply, stating age. qualifications and
experience, to the Employment Officer, Hoover,
Ltd., Perivale, Greenford, Middx. 15737
PPLICATIONS are invited for testers and
selectors, prelerably with experience of such
work on multiquad cables, for the electrical
testln§ department of a telecommunications
cable factory in S.E. London; apPlicants must be
prepared to participate in installation contracts
abroad; suitable ages 19-30; salary according to
age and experience. —Appllcations giving quali-
ﬂcatmns and training, be ﬂd&ressed to Box

5777
ELECTRONIC engineers are required by a
large aircraft company

for experimental
work on a new and interesting project. appli-
cants, who should preferably be under 35 years
of age, must have received technical education
uo to a degree standard and should be experi-
enced either in U.H.F. design and measuring
techniques or in instrumentation work.— gply.
statmg age, experience, and salary reqnlre

Box 5061
DRPHY RADIO, Ltd.. require a televlsxon
service engineer for their Midland Service
Depot in Wednesbury, Staffs; duties include
answering technical queries and carrying out
tgstmg and fault-finding on television receivers;

Price, 10 gns. comp ete. Constructional book.lev. lor
AQ. or A.0./D.C. mode], 1s. 8d. posttree. Comp
kit, £8.

(Please send stamp for leaflet on all
our products.)

GRAMOPHONE EQU!PMENT. Connolsseur pickups:
Btandard, £3(1Qr Trans., 13/-; Ljweight, one
head, £5/1418 rans., 15/- ; fibre pickup, £4/3/-:
specinl trans., 25/~; Acos GP20, 71/3 ; Goldring
lightweight,81/4. Qarrard Piug-in Heads: 8tandard,
28/8 ; Miniature, 43/~ ; Hi Fi 72/4 ; Adapter, 4/6.
We stock all the well-known makes of Speakers and
quality components.

ful applicant would be required to
undergo a period of trainingz in Murphy recelvers
wyn Garden City.—Applications to Per-
sonnel anager Murphy Radio, Ltd., Welwyn
Garden Cit; f{ 5747
YELEVIS C)N servlce engmeers are requlred by
the English Electric Co., d., for London
and Birmingham areas; apphcants should be
qualified service engineers of several years'
standing capable of installation, fault finding
and maintenance of television receivers.—Write,
giving details of age and previous experience,
quotmg reference 468 to Central Personnel Ser-

NUSOUND TRANSFORMERS. (Tapped pri. unless
otherwisestated.)

Afewselectionsfrom our widerange,and we can wind
to your own spec. dellvery 4 days. Estimatee{ree.
850-0-350 v., 160 mfa., 6.3 v. 4 a.,5 v. 3 a., £2.
350-0-350 v, 100 m/a, 6.3 v. 3a,,5 v.2a.,0rd v,
version, £1/6/3.

350-0.350 v. 75 m/a., 6.3 v. 3 4., 8 v 2a,,
version, £1/1/8.

300-0-300 v, 60 m/a., 6.3 v. 3 a.,
version, £1/0/3.

250-0-250 v. 60 m/a. 6.3 v. 3 a,,
version, 18/9.

700 v.10 m/a.,6.3v.1.5a.,4v.1a.,18/8.
250-0-500 10 m/a.,6.3v. 9a., 4v. 1a. 18/8.

6.3 v. 1} a. Heatertrans. 230 pri. only, 6/9.

4 v. 2 a. Heatertrane, 230 pri. only. 6/8.

6 v.6a.0.T. Heatertrans. 230 pri. only, 15/8.

6.3 v. 3a. 0.T. Heatertrans. 230 pri. only, 12/8
12 v. 1a.0.T. Heatertrans. 230 pri. only, 8/6.

NUSOUND CHOKES.

CH4, 10 H., 350 ohms, 75 m/a.,4/6.

CHs5, 10 H., 300 ohms, 60 m/a., 4,6.

CH10, 15 H., 250 ohms, 80 m/a.,shrouded, 10/8
CHB, 10 H., 300 ohms, 100 m/a. ,shrouded, 8/6.

CHY, 10 H., 200 ohme, 150 m/a.,shrouded, 12/9.
CH2, 5 H., 80 ohms, 250 m/a.,shrouded, 18 6.
Ourcomprehens 'velist of TV—Radioand Gramophone
equipment , etc.,is now available, Price 4d. post{ree.

ord v,
Bv.2a,0r4rv.

5v.2a.,0r4dv.

MORSE CODE
TRAINING

There are Candler
Morse Code Courses

for
BEGINNERS AND
OPERATORS

Send for this Free
“ BOOK OF FACTS”

cerning all Courses.

THE CAN DLER SYSTEM CO.

(Room 55W), 121 Kingsway, London, W.C.2
Candler System Co. Denver, Colorado, U.S.A.

It gives full details con- |

vices. English Electric_ Co.. Ltd.. 24-30. Gil-
lingham b5t., London, S.W. {5764
PPLICATIONS invited {rom technicians
(max. age 29) for shore service at W/T

stations overseas; technical and practical ex-
perience radio communications essential; appli-
cants should possess first-class P.M.G. and/or
C. and G. Ra io II Certificates; good salary and
allowances; permanency after probation.—Apply
in writing, giving Iull quﬂlxﬁcatxons experience,
to Staff Manager, Cable & Wireless, 1.td.. Electra
House, Victoria Embankment, London, W[g]a"
RADIO Engineer with experience in technical
sales work required by a large company m
North London; applicants must have thorough
knowledge of modern radio practice with some
experience in the aviation field; since the work
involves negotlating with all grades of personnel
in Government Departments, and aviation com-
panies, a university degree is desirable but not
essential; applications will be treated in strict
confidence, and must state full particulars of
experience and salar % required.—Box 5790, [5748
ACTIVE stafi vacancies for draughtsmen

extst at Chelmsford and in London with
Marconi's Wireless Telegraph Co., Ltd.; con-
tinued expansion of the companys work calls
for increased D.O. output and electrical or
mechanical draughtsmen are jinvited to apply
for these permanent staff positions on the de-
sign and development of radio and radar equip-
ment.—Write, giving full details, quoting refer-
ence 142A, to Central Personnel Services, English
tri Co., Ltd., 24-30, Gillingham St.. 5725

S.W

ECCA RADAR, Ltd.. require a senior engineer
for work on new radar projects of an im-
portant and interesting nature. the position offers
excellent opportunities to a man who can show
proof of outstanding ability as a develooment
engineer; applicant should have received a sound
training in electrical engineering and have exten-
sive ex?erience in the development and design of
complete radar systems.—Write only in first in-
stance giving full details age, experience and
salary required, to REF, EF2, Decca Radar, o
1.3, Brixton Rd., S.W.9. ' {5738
ENTRAL MIDDLESEX HOSPITAL, Park
Royal, N.W,10.—Technician/Recordist, Elec-
troencephalographic Department, applicants
should be 22 years of age, with matriculation
or equivalent examination, and possess some
technical training in electronics and experience
in servicing amplifiers. Previous electroence-
phalographic experience an asset but not essen-
tial. Salary on scales £370X£15 to £435 or
£450X £20 to £530 (plus London Weighting),
| according to experience. Applications to Medical
Director. Closing date two weeks after appear-
ance of advertisement. 5828
NGLISH ELECTRIC VALVE Co.. Ltd,
Chelmsford. require two junior engineers
for micro wave work. Previous experience not
necessary, but applicants must hold physics or
engineering degree or exempting qualifications
from Graduate I.LE.E. Also senior engineer for
work on Klystron and travelling wave tubes.
Qualifications: Engineering or physics degree or
exempting qualifications from A.M. . and
several years’ experience.—Write, glvl.ng full
articulars. quoting reference 440A, to Central

ersonnel Services, English Electric Co.. Ltd.
24-30, Gillingham &t.. London. 8.W.I.  [5680

LR'S

FOR

PROMPT & EFFICIENT SERVICE

CASH

AR

ALL WAVE CHASSIS

(incl. speaker and output transformer)

Model EXP 83/3, Cash £18/17/1, or £5 with

order and {0

Model RF 103/3. Cash £25/12/6, or £5/10/-
with order and 1| mon.

Model EXP 125/2. Cash £47/16/-, or £11/10/-
with order and {0 mon. inst. of £4.

Model EXP

£43/197, or £10 with order and 12 mon.

inst. of 62/-.

We specialise

maker's advert. on page 75.

OR EASY TERMS
MSTRONG

monthly instalments of 30/-.

inst. of 40/,

119 (less speaker). Cash

in Armstrong Chassis. See

LEAK & GOODSELL AMPLIFIERS

AND TUNERS

SUPPLIED ON
EASY TERMS

LOUDSPEAKERS

Wharfedale W.{2/CS 12in, less transf.
£7/10/-, or £2 with order and 6 mon. inst. of

20/-,

Goodmans, the new Axiom 150 (less trans.).
Cash £8/8/-, or £2 with order and 7 mon.

inst. of 20/-
Other

RECO

R.C. 500 with

order and six

models .upplied on
including Hartley Turner.

COLLARO

or£3/12/- with order and eight mon. inst. of £1
All other Collaro R.C. units and Record
changers available on similar terms.

RADIOGRAM UNITS

A.C.505 M.B. Cashprice £7/6/3 or £2/2/-with

Cash,_

similar terms,

RD CHANGER

crystal pick-up. Cash £10/15/-,

monthly inst. of £1.

Full particulars with leaflet of any of the above

on request.

Kindly enclose stamp.

We shall be able to supply much of the New
Equipment shown at the National Radio

ON EASY TERMS

Exhibition.

THE

LONDON RADIO SUPPLY

CO.

Est. 1925

BALCOMBE, SUSSEX
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CONSISTENT LONG DISTANCE
RECEPTION

Two units designed and manufactured with
great €are to ensure the best results.
(1) The type AC/3 Pre-Amplifier.
A new Unit employing a most efficient circuit,
Specification includes two triode valves to
ensure low noise. Self contained noise filter
and power supply unit. As used for demon-
stration purposes in securing ‘low ncise * am-
plification by Technical Schools and Colleges,
etc. A trial will convince the most sceptical
of its many advantages.
Full particulars, circuit, etc,, request,
(2) The type AC/4 Birmingham/London
Convertor Unit. .
Permits correct reception of the Birm-
ingham transmitter on a London type
receiver. Birmingham is a single side band
transmitter and thus a double convertor
arrangement is essential for correct reception.
This refinement is incorporated in our Con-
vertor Unit.

Full particulars, etc., on request.

SPENCER-WEST,
QUAY WORKS, GT. YARMOUTH

on

Simple seif-feed speeds up
so.dering, Better work,
Saves solder,

Write for leaflet 30.7.

RUNBAKEN-MANCHESTER 1

RADIO G200 OFFERS

100-156 Mc/s RADIO RECEIVERS. Typ®
R28/ARC-5. Complete with 10 Valves and 4
Crystals, 4-717A, 3-12SH7, 2-125L7, 1-12A6.
Crystal controlled, motor tuned, as new 47/6,
Post 1/6. Trade and Overseas enqu.ries invited.

ARTHUR HOILE
55 UNEON ST, MAIDSTONE, KENT. Phone : 3155

100 kes. |
QUARTZ [
CRYSTAL § &
UNIT

Type
Q5100

for Secondary Frequency Standards

Y Accuracy batter than 0.01%. v Temperature
coefficient 2 parts in a miflion per degree Centi-
grade temperature change. v Gold electrodes
applied by cathodic sputtering direct to the faces
of the crystal, giving permanence of calibration.
¥ Simple single valve circuit gives strong harmonics
at 100 kcs. intervals up to 20 Mcs. Octa! based
mount of compact dimansions. PRICE 45/~ Post Free
Full details of the Q5/100 including circuit
are contained in our leaflet QI. Send stamp
¢y today for your copy.

THE QUARTZ CRYSTAL Co., Ltd.
63-71 Kingston Road,

NEW MALDEN, SURREY
Telephone: MALden 0334

SITUATIONS VACANT

PPLICATIONS are invited for the position

of technical design engineer in the F.H.P.
motor laboratory at a large electrical engineer-
ing company in the West London area, experi-
ence of F.H.P. motor design and performance.
and ability to accept full responsibility of a
project from the initial design stage to factory
production s essentlal; applicants should
possess engineering degree or equivalent qualifi-
cations; salary will be in the region of £600 to
per annum according to qualifications.—
App.y giving details of age., education and job
history to the Employment Officer, Hoover, I4d.,
Perivale, Greenford, Middx. (5738
ARCONI'S WIRELESS TELEGRAPH Co.,
Ltd., require staff for their modern develop-
ment laboratories at Chelmsford, Essex, un-
dertake important deve.opment work on interest-
ing radar projects: qualified electrical engineers
and physicists, with experience of radar, are re-
quired at varlous leve’s: there is also scops for
young men without experience, including those
who possess the highest academic attainments;
where necessary a pertod of training will be given
at the Marconl Col.ege.—Please send full details,
indicating present salary level, quoting Ref.

74, to Central Personnel Services. English Elec-
%rlc ;30 Ltd., 24-30, Gillingham St., Lor[\g_?&

NUMBER of vacancies will arise this
summer for draughtsmen at the Bradford
works of the Engiish Electric Company; this is

| due to further expansion. and stable employ-

ment under excellent conditions is offered to
suitably experienced men: the new drawing office
will be concerned with control gear for rolling

and mining e(lulpment to be manufactured
at Bradford; applications are invited from
switchgear and control gear draughtsmen; elec-
trical and mechanical draughtsmen who have
not had previous experience in this field but
who have had sound electrical or mechanical
D.O. experience will also be selected; junior or
intermediate grade draughtsmen who wish to
gain experience of this interesting electro
mechanical work are also invited to apply.—
Write, giving full details, quoting reference 138,
to Central Personnel Services, English Electric
Co., Ltd., 24-30, Gillingham St., London, S.W.1

B.B.C. invites applications from engineers or
physicists of recognised professional stand-
ing for a post in Television Section. Ressarch
Department, Kingswood Warren, Surrey. They
must have sound knowledge of telecommuni-
cations theory and have had practical expsrience
ot modern television. Knowledge of up-to-date
methods In colour television Is essemtial and
experience in the field of vacuum physics would
be an advantage; the successful app'lcant would
be required to show considerable initiative and
take a leading part in research wrrk ir® tele-
vislon especially that concerning high definit‘on
and colour; the work will include development
of experimental monochrome and colour tele-
vision apparatus and ancillary equ’ pment: salary
in grade with annual increments of £50 and
maximum of £1.100 per annum.—Applications.
stating age. qualifications and experience. to
reach Engineering Establishment Officer. Brrad-
casting House. London. W.1, within seven %’aay;:d

B.B.C. invites applications for three posts in
research department in the audio frequency.
recording and acoustics sections respectivelv. at
present at Balham. London, later to be trans-
ferred to Kingswood. Surrey. Salaries in grade
with annual increments £40, and max. £890 p.a.
Applicants must possess a university degree in
electrical engineering or physics, or equivalent
aualification, and knowledee of music advan-
tageous. Audio frequency sectlon: Experience
in electrical measurements is essential and
knowledge of acoustic measurements highly de-
sirable, The work includes research into micro-
phones an@ loud speakers. and embraces all
other aspects of audio frequency research and
development; preference given to applicants
with ability to guide development work in draw-
ing office and workshops  Acoustics Section:
Sound knowledge of physics and electronics is
essential and aoplicants should have had ex-
perience in acoustics or an allied field. Duties
consist of research on acoustic design of studios
and Involve investigation of acoustic properties
of materials and structures. Recording Section:
Duties will include research and development
work on all aspects of sound recording; famili-
arity with low frequency electronic technique
and design of lirht electrical mechanical equip-
ment, and ability to organise development work
in drawing office and workshops is desirable.
Applications, stating age. qualifications, details
of past and present employment, and stating for
which post application is made. should reach
the Engineering Establishment Officer. Broad-
casting House, London. W.1. within seven davs
of the appearance of this advertisement, {5797

SITUATIONS WANTED
RADIO engineer, Associate Brit. I.R.E., ten
years' experience, seeks posifion in central
or southern England.—Box 5803. [5786

UYER. 16 years’ experience radio and tele-
vision manufacturers. knowledge all depts..

or seeks slmilar administrative position.—Box
5874. 15824

RADE I (A, M) wireless operator (26), recelv-
ing speed 25 w.p.m.. familiar with point to
point and D/F workings, requires progressive post.
—Box 5873, 15823
DEVELOPMENT engineer requires responsible
position in North England or Scotiand; at
present responsible for eiectrical and mechanical
development 0f audio equipment for recording
company of high repute; excellent references
from present employers,—Box 5807 15794
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B. & H. RADIO

EAST STREET, DARLINGTON

®
BASS & TREBLE SEPARATOR
Enables the wuse of separate
speakers for bass and treble,

Permits adjustment .of amount of
treble relative to bass and also
allows speakers of different im-
pedance to be used. Kit of parts

o
SCRATCH FILTERS
Give marked reduction of scratch
level without serious effect on
treble response,...

VARIABLE SELECTIVITY L.F.
TRANSFORMERS. 465 kjcs.
Give 3 degrees of selectivity. Per

PAIF ot £l 0

o

WHISTLE FILTER

Completely eliminates that an-
noying 9 k/es inter-station whistle,
Easily inserted in speaker leads
and suitable for any impedance
2 to 30 ohms. Gives a very sharp,
narrow c¢ut, guaranteed better
than 40 db, with negligible inser-

tion loss... £ 13 6

DbELRY) |

CRANMER AV. EALING.W 13,

Translormer and Coil Manufaciurers to the Trade
Teleyhone : EALing 5638

SHEET
EXPANDED
TUBES,
ANGLES.
BARS,

RODS,
MOULDINGS,
RIVETS

ANY SIZES CUT OR FOLDED

S.AE.
FOR
LIST

LYONS RADIO LTD.

RECEIVERS TYPE R1132A. High grade 11 valve
superhet. Frequency range 100 to 125 Mcjs. Fitted
with precision slow-rnotion drive, tuning meter
R.F. and L.F. gain controls etc. Convertible for 2
metre ham band reception. (Detailin R.8.G.B. Bultn.
Aug, 49), etc. For callers only, priced according to
condition, with valves from 30/- and less valves from
£1. Also some unused condit'on supplied in makers
transit cnee, PRICE £4 19/86, carriage free.
AMERICAN 1.F.F.T./R’s TYPE BC966. A useful plece
of equipment fitted with 12 v. D.C. input motor gen.
having an output of 450 v. D.C. at 60 mA. (Theseare
easily convertible tnto an efficient AG/DC fractional
H.P. motor). Contains 12 valves: 7 68H7’s, 2.6H@"s
and 3-7193's, several relays, reduction gears, carbon
vile voltage regulator etc. PRICE 28/6, carriage 4/6.
HAND GENERATOR Mk. 2. A manually operated
generator, originally designed to provide the operating
voltages for the American Trauns./Revr.; types 38
Mk. 3, and 48 but of course suitable for a ¢ariety of
purposes. Nominairatingis H.T. 162 v. D.C. at 80 mA,
and L.T.3.1v. D'C.at0.3A. Conditlonis brand new and
perfect, supplied with instruction book, size 5} x 5§
x 64in. PRICE 25/-, carriage 2/6.

R.F, UNITS, TYPE 27. Afew more of these well-known
converters in stock, Condition is good and they are
compiete with valves. PRICE 27/8. Post 1/6.
CERAMIC ROTARY SWITOHES. 4 wafer, each 2-pole
4-way. PRICE 4/6. Post free.

NEW ILLUSTRATED CATALOGUE of Govt. Surplus
Bargainsnow ready 3d. instamps please.

3, GOLDHAWK ROAD, (Dept. M.W.)

SHEPHERDS BUSH, LONDON, W.12
Telephone : 8hepherds Bush 1729
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- THE MODERN BOOK 00 -

Testing Radio Sets. By J. H. Reyner
22s. 6d. Postage 9d.

The Radio Amateur’s Handbook (950
Edition. By A, R. R, L. 20s. Postage
9d.

Sound Reproduction. By G. A. Briggs.
10s. 6d. Postage 6d.

Reproduction of Records. By J. H.
Brierley. 3s. éd. Postage 2d.

Television Servicing. By Heller & Shul-
man. 47s. Postage 9d

Recent Advances in Radio Receivers.
By L. A. Moxon. [8s. Postage 6d.

The Theory and Design of Inductance

Coils. By V. G. Welsby. 18s. Postage
9d.

Radio Valve Data—compiled by *‘ Wire-
less World.” 3s. 6d. Postage 3d.

Radio Servicing Equipment. By E. J. G.
Lewis. 25s. Postage 9d.

Radio Engineering Handbook. Ed. Keith
Henney. 85s. Postage 9d.

The Amplification and Distribution of

Sound. By A. E. Greenlees. lés, Post-
age 6d.

Television Explained. By W. E. Miller.
5s. Postage 4d.

Basic Mathematics for Radio Students.

By F. M. Colebrook. 10s, 6d. Postage 4d.
Amateur Radio Receivers. By S. K.
Lewer. 3s. 6d. Postage 2d.

Radio Handbook, I12th Edition. By
Editors and Engineers. 25s. Postage 9d.

We have the finest selection of British and
American radio books in the Country.
Complete list on application,

19-23 PRAED STREET

(Dept. W.9)

LONDON W.2

PADdington, 4185

DUKE & CO.

RESISTORS, NEW.
wattage, 25 3/- ; 50 5/6 ; 100 10/-,
H.T. BATTERIES. 180v. tapped 90v.,
2lv. bias, |4 L.T. New, sealed case, tested.
5/6, plus |/- post.
ALNUT CABINET EXTENSION
SPEAKER, for [0in. speaker, metal grill,
volume control position, 25/-, Short Wave
18 Set, superhet, with free headset, 17/6
(for medium wave change to P. coils.)
FURTHER SUPPLIES OF DUNLO-
PILLO SEATS, mogquette covered, ply-
wood backed, I2I6. plus 2/- post. DUN-
LOPILLO CUSHIONS, 34 x I5 x 3in.
tapering to 2in. also 32X 18x 2in. flat, both
types, 12/6, each post free.
GOO SUPPLIES OF PLYWOOD,
2. x 3fe. x 3/l6in., 3/6; 3ft. X 17in,, 2,6,
WALKIE TALKIES. A few left at only
17,6, Only one valve (ATP4) and switch
(send receive) short, set of drawings sup-
plied with each one
SPEAKERS. 2iin. IOI- (special super midget
transformer, 6/6) ; Sin. speaker [0/-; Sin.
with trans., 126 ; 6in. 12 6 ; 6in. with trans.,

Assorted sizes and

15,6 ; 8in. 15/6 ; with trans., 18/-; IQin.,
196 ; 12in., 35/6.
DOMESTIC RADIO KIT. In bakelite

cabinet, 4 valve T.R.F., universal or A.C.
only, for £4/15/6 ; or in Ivory cabinet, 6/-
extra. Assembled, 30/- extra.
CONDENSERS (electrolitic). 32432, 450
v. 3/6; 16416, 350v. 3/6; 848, 450v. 3/6 ;
848, 350 v. 2/6 ; single 8, 450v. 3/6 ; 8, 350v.
2/6 ; 16, 450v. 376,
SPEAKER. New
only 14/6.

Cash with order, please, and allow sufficient
to cover postage. Stamps ONLY for lists.

219 ILFORD LANE, ILFORD,
ESSEX. liford 0295

in extension cabinet,
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TECHNICAL TRAINING

ITY & Guilds (Electrlcal etc.),
Pass—No Fee ”’ terms. Over 95%
cesses. For full details of modern courses in all
branches of Electrical Technology send for our
176-page handbook. free and post free.—B.I.E.T.
(Dept. 3884), 17, Stratford Place, London, [\31 i

117
TUITION

“No
suc-

on

TELEVISION.
THE only school in Great Britain devoted
sclely to ° training in television.—Write,
Principai, Gothic Teievision School, 13, North
Avenue, London, W.13. {0051
ADIO training.——P.M.G. exams. and I.E.E.
Diploma; prospectus free.—Technical Col-
lege, Hull. [0111
CAREERS in radio, television and electronics;
write for free brochures giving details of 1
year, 2 year and 3 year day courses:
E.M.I. INSTITUTES, pt. W.W., 10, Pem
bridge Square, London, W2 Bayswat,ex 5131/2
(Associated with * His Master’s Voice *

" foool
IRELESS officer’s attendance and ‘‘ Radio-
certs ’’ postal course.—Apply Manager, The

Wireless School, Manor Gdns., London. N.7.
OTHING succeeds like success! What we
have dome a thousand txmes we can do
again. for you.—See the B.N.R.S. Advt. on
page 78, {6811
M.I.Mech.E., A.MBrit.I.RE., City and
Guilds, etc., on ‘' no pass—no terms;

aver 95% successes. For detalls of exams and
courses in ali branches of engineering, build-
glg, etc.. write for 176-page handbook—Iree.—
don,

ELEVISION postal course for radio trades
Examination Board’s diploma. also_postal
courses for P.M.G. 2nd and 1st class Certifi-
cates and Amateur Radio Transmitting licence.
—Appli,' British School of Telegraphy. Ltd.,
179, Clapham Rd.. London, S.W.9. (40 years’
experience In_ coaching students In wireless
telegraphy and allied subjects.) {0124

THE Institute of Practical Radio Engineers
have available home study couxses in every
phase of radio and television

%meerlnz
specializing in the practical tralning

appren-

. tices in the retail trade; enrolments limited, fees

moderate.—The Syliabus of Instructional Text
may be obtained post free from the Secretnry.
I.P.R.E., Fairfield House, 20, Fairfield Rd..
Crouch End London, N.B. [

BUSINESSES FOR SALE AND WANTED
MAIL order radio supply service for sale,
specialising in midget radio and radio ser-
vice spares, large stock of valves and com-
ponents availablie; price asked £100;
write for further particulars.—Box 5863, [5822
old-est. radio and electrical, Rochdale,
d.f. shop, excel. llv. acc., bathrm., large
out-bldgs., P.Y_ price for property, G.W. tools,
plant, ¥. & F. £1.850; real opportunity for
z‘lﬂmbltlous man; ~ write—BM/AZG, Lomsi%lz.

OR domestic reasons, workmg dlrect.or
wishes dispose 51 r cent holding
limited company of flourishing North London
radlo retailers, !ula furnished flat in modern
block nearby if needed; £1,385 for quick sale.—

Page, Moore & Page, '30. Ely Place, E.C.1,

746

ELEVISION, cycles and electrical,
real opportunity for T.V. enthusiast, shop
wn:h living accom. in centre of busy town of
40.000, 40 miles Sutton Coldfield. Takmgs last
Yar £11,000, audited accounts; 7 good agencies
ong lease; rent and mtes,sso 20 p.a.; £3.000

radio,

stock approx. £2,000.—Box (575
BDOKS INSTRUCTIDNS, ETC.
ERNARDS Radio Publication. Send 1d

stamp for list now.
MASON & EON, Ltd., Wivenhoe, nr. Colchester,
Essex. [o024
EBB'S 1948 radio mag of world, new multi-
colour Prmtmg. with up-to-date call signs
and fresh information on heavy art paper, 4,6,
post 6d; on linen, on rollers. 11/6. post 9d.—
Webb’s Radlo, 1-4, Soho St., W.1. Gerrard 20]?95

ADIO Servicing ’ by Abraham Marcus: a
complete handbook which covers theory

and practice and shows how to deal with all
rad'o iaults write for free descriptive leﬁiﬂe(} to

—Allen Unwin, 40 Museum §St., ndon.
w.C.l, [5786A
.P.R.E. Technical Publications; 5,000 align-

ment peaks for superheterodynes, 4/9 post
free; The Practical Radio Engineer, quarterly
ublicanon of the Institute, sample copy 2/ t
ree; membership and examination data 1/-
ost free.—Secretary, 1.P.R.E., 20, Fairfield
d., London. N 8. [0089
W. FELDMAN (formerly A.W.F. Radio

* Products) announces a new comprehensive

list of T.C.C. capacitors. Tungsram valves, Erie
resistors and volume controls, F. Trans-
formers for all needs. and hundreds of other
lines to traders and service-men only; send for
a copy now to—l11, Park View Rd., Bradford.
Tel. 41854 5753
constructors interested in securing

h!gh qunmy plcture definition from their
receivers will find publication Ref. A430/11 most
useful. This elrcuit diagram gives details of a
high-quality vision unit for use with existing
ancillary equipment. Response is level to 3mes
with sharp cut off and corrected phdse shift.
The highest definition possible from 405 lines is
secured Circuit diagram avajlable on request

price
SPENC’ER WEST, Quay Works, Gt. Yarmouth.

‘(Dept. 387B), 17, Stratford Place, Lon-
.1 [o118

SUPACOILY

|
15832

OFFER
THE LATEST EDITION OF THE

HOME
CONSTRUCTOR'S
HANDBOOK

No keen radio enthusiast should be without
this invaluable booklet which is of equal use
to beginner, amateur or professional radio
engineer, It contains, 2among other things:—
@ Circuits of feeder units, superhet receivers,

test equipment, amplifiers and power
packs, etc. .
@ Pages of servicing and constructional

information which will assist you in YOUR
radio problem.

@ Complete resistance colour code.

A considerable amount of invaluable

general Radio information,

A comprehensive catalogue.

Above all it is profusely illustrated with

half tone blocks and costs |/6 only or a

copy will be given FREE with every

order for £1 or more.

We also offer the following selection from

our stocks of quality components,

@ COILS. A complete series of High Q
variable iron dust cored coils in_wave-
lengehs  10-30, 16-50, 30-75, 75-200,
190-550 and 802-2000 metres; Aerial,
H.F. or Oscillator
price of .

® MODEL s 3
het Coil Packs, ahgned ............
Full connection dctails and instructions
given with every pack,

@® MODEL 40 Coil Packs—similar, with
R.F. stage, aligned .................. 6 inc.

@ MODEL 30 TUNING UNIT con-

sisting of 30 Coil Pack, pair of *“ M.M.""

I.LF. Transformers, matched 2-gang and

attractive Dial.  Components aligned

together as a unit and sealed...... 54/9 inc.

MODEL 40 TUNING UNIT, similar,

with R.F, sta

6 BAND COMMUNICATION

pack 8 1l 10

Or supplied with J.B. Callband Drive

which incorporates a dual pointer mech-

anical band-spread drive at...... £9 1) 4

RECORD CHANGERS and Micro-

grams by all leading manufacturers—we

specially recommend the Plessey entirely
automatic changer which plays mixed
10in. and 12in. records. Price 12 gns, plus

at the remarkable

£5/14/8 P.T.
@ PICKUPS, dial drives, chassis, loud-
speakers, soldering equipment, valves

and all components. Also a comprehensive
range of instructional Books at reasonabie
prices.

SUPACOILS MAIL ORDER OFFICE

98, Greenway Ave., London, E.17

CRYSTAI.S

of OUTSTANDING
QUALITY

TYPE S "
Frequency range : 100 Kc/s
to |5 Mc/s. Black bakelite
case, 13" high, |%" wide,
1” thick, with two }” dia-
meter pins spaced }” apart.

BROOKES CRYSTALS

10, Stockwell St., Greenwich. London, 8.E.10

Phone : GREenwich 1828, Cables : Xtals London.
Grams : Xtals Green London. .
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LABORATORY
TEST EQUIPMENT

High Grade test equipment GUARANTEED
equalin every way to the maker’s specification.
We offer only New or rebuilt instruments,
recalibrated if and where necessary.
WAVEMETERS by R.CA, Type TE. I49
Frequency range 200 Kcfs. !o 39 Mcjs.,
harmonics. Directly calibrated dial from 2 5
to 5 Mc/s. Scale length 9 feet. Absolute
accuracy 0.02 per cent. Crystal accuracy
0.005 per cent. Supplied with instruction
book, spare valves and components in a well
fitted transit caze. Battery operated. INEW.

£14,
CONSTANT VOLTAGE TRANSFOR-
MERS by Advance. Type MTi40 input 190~
260 v. Output 230 v. 4 | per cent at 150 W.
Also MT16] as above, except that output
is 60 W. These transformers are in new
condition.
TINSLEY GALVANOMETERS. Com-
plete with light source. Various sensitivities
from 4+ 2 — 4- 7uA, in polished wood cases.
Condition-as new.
BEAT FREQUENCY OSCILLATOR.
Type 195L by Marconi Instruments. Condit-
ion absolutely as new.
UNIVERSAL IMPEDANCE BRIDGE.
Type TF373D by Marconi Instruments. Con-
dition as new.
Also in stock we have valve voltmeters,
wavemeters up to 1000 Mcjfs. Precision
attenuators, Signal generators type TF. IMG
& TF.390F Oscilloscopes type l)ltra Mk.
Send for lists.

HATFIELD INSTRUMENTS

175, UXBRIDGE RD., HANWELL,
LONDON, W.7.

Telephone : EAL. 0779

HILL & CHURCHILL LTD.

BOOKSELLERS
SWANAGE : DORSET

Available from stock :

| | Fink ““ Radar Engineering ** ............ 59/6
Chaffee "Theory of Thermionic
Vacuum Tubes '” ... 55/6
Pierce “ Electrlc Oscillations and Efec-
| tric Waves ’ 33/-
King and others * Transmuswn Lmes,
Antennas and Wave Guides ** ...... 36/6
Zworykin and Morton *‘ Television ' 56/-
Glasgow Principles of Radio Engineer-
3 I, ool T R DSOS 42/6
Maloff and Epsteln ** Electron Optics in
Television * . 34/-
Lee Electromc Transformers and
| Cineuitsy B T R e esie s 36/-
Elven and others ‘ Outline of Radio ' 2l/-
Yarwood ‘‘ High Vacuum Technique ™' 12/6

(Postage extra)

CATALOGUE ON APPLICATION

TRANSFORMERS, COILS, ETC.

TO ANY SPECIFICATION
LOW VOLTAGE LIGHTING A SPECIALITY
SPECIAL, 6.3@7A. & 0-2-6.3 @24, 24/6

cho J- E. THORNBER & SONS ¢
3849 3, DEAN AV., MANCHESTER, 16 {925

OPPORTUNITIES
IN RADIO

Get this FREE Book!

“ENGINEERINq
OPPORTUNITIES’
reveals how you can
become technically-quali-
fied at home for a highly-
paid key-appointment in
the vast Radio and Tele-
vision Industry. In 176
pages of intensely inter-
esting matter, it includes
full details of our up-to-
the-minute home study
courses in all branches of

.

OPPORTUNITE

4 TELEVISION and
¥ RADIO, A.M. Brit-
@ I.R.E., City &

Guilds, Special Tele-

vision, Servicing, Sound
Film Projection, Short
Wave, High Frequency, and
General Wireless Courses.
We definitely Guarantee

“NO PASS—NO FEE”

If you're earning less than £ro a week, this
enlightening book is for you. Write for your
copy today. It will be sent FREE “and
without obligation.

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

388b SHAKESPEARE HOUSE
17/19 STRATFORD PLACE, LONDON, W1

ENGINEE

— 1O DEALERS

We can offer a limited number of Dealers
a reliable and quick
RADIO & TELEVISION REPAIR
SERVICE
REGO-FRASER
TELE-RADIO ENGINEERS
62, Hare Street, Woolwich. S.E.18
Tel. WOO. 1804

WILCO ELECTRONICS—

RECEIVERS R.I132A, Brand new, in perfect
condition, range 100 to 124 mc/s, standard
19in. rack mounting, fitted tone control,
manual and A.V.C,, large calibrated slow
motion dial tuning meter etc., a really first
class receiver. Our price £4/19/6,

POWER PACK, Type 3, for above receiver,
Brand new, inperfect condition, input switched
200 to 250 volts, A.C. 50 cycle, with two
smoothing chokes, fitted D.C. voltmeter
0-300, milliampere meter 0-150, fuses, etc.
A superb job. £4/19/6,

SPECIAL OFFER. For above receiver
and pack, £8/17/6 the pair. Pack. & cge. 10/-.
WIRELESS ILM  RECORDERS, for
35 mm. film. With cutting head etc. Incor-
porating a 230 v. Mains motor, £20,

TEST SET Type 205. .5 to 3.5 centimetres
with 9 valves including Magic eye, Klystron.
100 Microampmeter. Blower motor, etc.,
in good condition £20,

TEST SET Type 28. Incorporating a 50
Microamp. meter, in steel case 6in. x 3%in. x
3in. with carrying handle, 50/-,

P.M. SPEAKERS. 8in. Goodmans in wall
case 21 /-

CRYSTAL PICK- UP. Rothermel

35/- each.

TRIMMING TOOLS, in Holder, I5/- set.
CUTTERS STYLI, 6/- per doz.

204 LOWER ADDISCOMBE ROAD,
CROYDON ADD. 2027

Senior,

LOCKWOOD

makers of |
Fine Cablinets

and woodwork of every descrip-
tion focr the Radioand alhedtrades

Lowlands Road, Harrow, Middlesex. Byron 3704

SAMSONS SURPLUS STORES

CRYSTAL LAPEL MIKES [3in. diameter,
extremely sensitive. 12/6, post 9d.

CO-AXIAL CABLE, 30ft. lengths, complete with
Pye female plug each end. 80 ohms. Brand new.
‘1/6 pos!

3.
HEAYY DIIJTY AUTO TRANSFORMERS, tapped
at {10v., 150v., 190v., 230v., 1.6 K.V.A, M/IO/O.
| Carr. 5/-.
L.T. TRANSFORMERS, 6.3 v. 15 amps. 15/, brand
new, Post i/6.
AERJAL MASTS 36ft. R.A.F, Type 50. Com-
plete kit consists of nine tubular sections 2in.
diameter, set of pickets. Box plate, guy and
| all fictings. Brand new in canvas carrying bag.
£3/15/0. Carr, 7/6.
| BRAND NEW TRANS-RECEIVERS. Type
| 58, Freq. range 33-50 metres, complete with
| ‘phones, mike, power supply unit, spare valves,
£17/10/0. Carr.5,

and instn. book. -
12 v. VIBRATOR PACKS,

BRAND NEW

Completely smoothed and rectified, output
210v. D.C. 70 m/a., 19/6, post 1/6.

| « NIFE** ALKALI BATTERIES. 2.5v./2v., 10
A.H. As new, made by Brittania Batteries,
Ltd., 12/8, post 1/-.

HEAYY DUTY SLIDE REGISTER. 152 ohms
2 amps. Twin coils with wheel control. Brand

new, 32/6, post 1/6.
169/171 Edgware Road, London, W2. Pad 785}
125 Tottenham Court Rd., W.l. Eus 4982
All orders and enquiries to our Edgware Road branch,
please.

e e e —

|

| Ing leaflet 30F.

LOCKWOOD & COMPANY EUITYV(I'E MANCHESTERI

For high & low voltage
tesling =
1/30 & 100/850 volts A.C,

r D.C. Write forinterest-

U.H.F.
TRANSMITTER-
RECEIVER

Of Special Interest to all enthusiasts
on 420 Mc/s.
We have been fortunate to obtain a
very limited number of complete
Transmitter-Receivers, type RT-3A/
ARN-I. These consist of an F.M,
Transmitter and Receiver (a total of
13 valves are included) each con-
taining a built-in Power Pack for
direct operation from a 24-volt
supply. Black Crackle Cases, slightly
store soiled.
SPECIAL PRICE, 79/6.
Carriage and Packing Paid
Send S.A.E. to-day for. our Special
Summer Clearance list which in-
cludes valves.
WALTON’S WIRELESS STORES

203, STAVELEY ROAD
WOLVERHAMPTON
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Condenser leadership

—1ryom the /nside/

I am Mr. Quest —my task is to ensure that the
materials stand up to their jobs, and— by constant
experiment — to improve both materials and methods.

Solid foil
and paper :
non-inductive

assembly Non-hygroscopic

processing for

high performance

Hermetic sealing
by rubber bung :

max. creepage
path

Rigid outer

aluminium

casing

Vice-like
grip of bung on

wire prevents

disconnections

The ' Metalmite’ construction shown
here Is a typical example of T.C.C. design :.it
has set a new standard both for compactness
and ability to withstand extreme tropical
conditions. Details of any T.C.C. range are
available on request.

I am Mr. Test — my eagle eye makes certain that every
condenser maintains the T.C.C. reputation for high quality,
faultless performance ard long life.

“METALMITE” TUBULAR PAPER CONDENSERS

LONDON - W.3 - Tel: ACORN 006l (9 lines)

THE TELEGRAPH CONDENSER CO. LTD - RADIO DIVISION -
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“he Sinest Coved Sotdoi in the Wod

AGAIN AT THE NATIONAL RADIO EXHIBITION

Ersin Multicore Solder

Once again, we will be the only solder manufacturers

supporting the National Radio and Television Show.
In 1947, we displayed a typical Bush Radio assembly
line, in 1949, a model E.M.I. Factory, and in 1950
we are very happy to announce that G.E.C. have
— agreed to co-operate with us

oy \E-u-l LU LR at Birmingham in once again
~L1*'r TELEVISION 4 HADIG RECEIVERS

LLiiC R

providing a very interesting
insight into modern Radio

e
.

’ and Television manufacture.
>

] A=

1947 BUSH—A: Radiolympia,
1947, 38,500 Ersin Multicore
soldered joints were made by
Bush operatives in the assembly
of radio sets on the Ersin
Mulzicore stand.
(Below)—7 1b. reels supplied
to Manufacturers, prices upon
application.
(On right)—Size 1 carton for
Service Engineers & Workshops

1949 E.M.l.-H.M.V..
- Visitors at one of the Ersin
Multicore Stands at the 1949
Radiolympia saw the prc-
cision soldering of R.F. units
of ‘HM.V. relevision re-
ceivers by operatives from
E.M.I. Factories Ltd.

1950 G.E.C.—Ersin Multicore Solder
being used tn the assemblv of the main
deck of the new G.E.C. Table Tele-
vision Recetver No. BT. 2147.

SIZE 1 CARTONS—

5/- RETAIL . .
Leading manufacturers in
Catalogue Alloy SWG Approx. Length all parts of the world know
Ref. No Tin/lead T per carton | that the efficiency of their
___Cl6014 _60/40 4 26 feet equipment depends on the MEET US AT
_Cleols 4040 18 60 feet i e oL LR THE RADIO SHOW
C14043 40/60 13 22 feet Ersin Multicore, the Finest CASTLE BROMWICH
Cl4046 A0/6Q 14 47 feet Cored Solder in the World. Birmingham  Sept.6°16

MULTICORE SOLDERS LTD.

MELLIER HOUSE, ALBEMARLE ST., LONDON, W.I . REGent I41l]




