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EDITORIAL COMMENT

Broadcasting and
Television Technique
Two Distinct Arts

HEN broadcasting first be-
gan the technique of micro-
phone performances was new

and it took many years of
development before broadcasting be-
came a distinctive art, where the
disability of the audience was over-
come and plays could be produced
which in many cases actually gained
in entertainment value through the
absence of the sense of sight. The
same thing, of course, happencd—
though in the reverse order—with the
development of the film. Actors in the
silent film had to make up for the
absence of sound, and effects had often
to be produced in quite an elaborate
manner to put over ideas which the
addition of speech or sound would
have made possible with much less
effort. A great deal of the silent film
technique was thrown overboard as
soon as sound accompanied the films.

This leads us to conjecture what the
effect upon broadcasting technique may
be of the advent of television.

At first, of course, television will
play only a very small part in the
broadcasting picture.  Transmissions
will be of short duration and probably
films will supply much of the material
of the broadcasts. But if, and when,
public interest demands a fuller tele-
vision programme, it might eventually
accompany nearly all broadcasting.

If this happens, will the present
highly developed technique of broad-
casting have to make way for the new
order of things, just as happened with
the advent of the talkies?

There is, however, this big difference.
When the talkies arrived the change-
over was fairly sudden and complete.
The silent film died so quickly that it

was very soon forgotten. There was
no interval of overlapping. From the
nature of things television development
will be gradual and may very likely
never displace normal broadcasting
with its special technique. One of the
charms of broadcasting to-day lies in
the fact that aural concentration only
is necessary on the part of listeners.
The idea of having to concentrate on a
picture at the same time in order to
follow a performance will not be wel-
comed unanimously.

The technique of broadcasting
without television should not be
neglected, and this suggests that the
production of material for sound broad-
casts should not be mixed in with
television but be run on independent
lines, with independent stafts, at
the B.B.C. Unless this is done we
stand in grave danger that all the work
so far done on developing a special
microphone art will be lost to us, whilst
television still remains in an unde-
veloped and not really satisfying state,
and therefore unfitted to replace it.

Television
A Free Booklet

EXT week's issue will, we
N believe, prove of special in-
terest to our readers.

Recognising the fact that there is at
the moment a very widespread interest
in television and that comparatively
little sound information is available to
the public on the subject, we have
prepared a booklet for free distribution
with the issue of March 8th.

Our aim in compiling the booklet has
been to explain the principles of tele-
vision, with particular reference to the
cathode ray high-definition system.
The booklet also discusses the general
aspects of the subject with a view to
giving the public a clear idea as to what
to expect when the transmissions begin,
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| elevision Scarming

Amplification by Electron Multiplication

DESCRIPTION of the “ Image Dissector,” which comprises

a special type of cathode ray tube, used in conjunction with

suitable optical apparatus for divect scanning of scenes to be transmitied
by television

PREVIOUS article on cathode ray
television ' dealt with the general
principles of  two-dimensional
scanning by two saw-tooth volt-

ages and the formation of the picture
image on the screen by variation of the
instantaneous intensity of the fluorescent
spot from point to point. The same
article referred to methods of cathode ray
scanning at the transmitter, where the
advantages of absence of mechanical
moving parts and the response to very

Zworyk'n’s Iconoscope or cathode
ray television scanner.

high-speed variations are obviously just
as important as at the receiver.

One of the greatest problems awaiting
solution in the practical working of tele-
vision is that of the direct scanning of
moving scenes, and there are not a few
who pin their faith to the cathode ray tube
as the most immediate, and possibly also
the most final, solution of this problem.
Apart from the fundamental advantages
mentioned above, there are further attrac-
tive points in the use of the cathode ray
tube as a direct scanner. From its size
and general shape it can very conveniently
be accommodated in a camera structure,
where the absence of moving parts is again
a practical advantage. In the methods so
far proposed the image of the scene is
normally focused on a photo-electric
surface, and another advantage which
arises with the cathode ray tube is the ease
with which the size of the picture scanned
can be varied to give the impression of
the backwards and forwards movement of
the camera, while it can also be moved
about, giving the impression of rotating

1 The Wireless World, February 22nd, 1935.

the camera. Both effects are already
tamiliar in cinema photography, and the
exponents of the cathode ray scanner sug-
gest that these effects in studio or outdoors
can easily be obtained by electrical means,
at least within fair limits.

So far, two main methods of cathode ray
scanning of direct scenes have been pro-
posed. Both have common features in
that they both use a photo-electric device
and a bundle of electrons, but they differ
in the manner of their combination.

One of these devices is the

Zworykin Iconoscope, de-
veloped in America by the
R.C.A.  Company, with

which the E.M.I. Company
in this country is allied. As
described in a recent article,
this essentially comprises the
cathode and beam-produc-
ing system of a cathoderay
tube, in conjunction with a
photo-electric anode. The
beam is capable of being
moved in two dimensions of
deflection—for line scanning
and picture framing—by means of saw-
tooth voltages, in the manner also dis-
cussed in the previous article. The anode
consists of a sheet of fine photo-electric
mosaic on which an optical image of the
scene is focused. The finely pointed
cathode beam, under the influence of the
scanning motions, then sets up current
impulses proportional to the illumination
of the different parts of the anode mosaic
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Fig. 1.—Principle of the Farnsworth photo-
electric cathode ray tube for television
scanning.

by Cathode Ray

over which the beam travels in the course
of its scan.

A less-known cathode ray scanner, also
of American origin, is the image dissector
of P. T. Farnsworth, who has been a con-
sistent exponent of cathode ray methods.
So far the device is fairly new in this
country, but it is almost an open secret
that it will make its public appearance in
British practice before long; that is, if
Press reports on recent Baird develop-
ments are to be logically interpreted.

The Farnsworth scanning unit is also
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Fig. 2.—Farnsworth photo-electric “image-

dissector,’’ illustrating the process of scanning

through an aperture in a screen surrounding
the anode-target.

essentially a combination of the photo-
electric cell and the cathode ray principle,
but in this case the photo-electric cffect is
at the cathode. In this respect it conforms
to the conventional photo-cell. Tt also con-
forms to the conventional cathode ray tube
in that the electron beam given off by the
cathode is detlected in the ordinary
manner of the cathode ray tube, and dit-
ferent parts of it are caused to give dif-
ferent effects in a ‘“target”” anode for
purposes of television scanning. The elec-
trons are, of course, generated by photo-
electric means instead of thermally, but
they are still electrons; they are also in a
broad beam instcad of the fine pencil of
usual cathode ray practice.

The essential features of the Farns-
worth image-dissector are illustrated in
Fig. 1. The cathode isin the form of a disc
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of about 4in. diameter, with its surface
made photo-electrically active by the
normal sensitising methods used for silver-
oxide-ceesium cathodes in ordinary photo-
cell practice. An image of the picture or
scene to be scanned is optically focused
on to the photo-electric sensitised surface,
when it will be realised that electrons will
be emitted from the various points of the
surface, in accordance with their respec-
tive degrees of illumination. These elec-
trons will be urged in the direction of a
positive clectrode (anode) at the other end
of the tube. They will, however, tend to
diverge for a large variety of reasons
which need not be censidered here, but
they can be constrained to form au elec-
tron focus of the image in a plane parallel
to that of the cathode.

Focusing the Beam

This focusing process is actually done
by means of an external magnetic
tield from a solenoid winding surrounding
the tube, the arrangement being one
already known as an alternative, or
auxiliary, method of focusing the electron
beam in the ovdinary type of cathode ray
tube. Great care is necessary, however,
in the case of the image dissector to ensure
that an undistorted and focused electron
image of the cathode is produced at a

plane within the tube, as indicated in Fig..

1. If we have, in this plane, an anode
whose surface is coated with a fluorescent
material, then an image of the picture
optically focused on the cathode is re-
produced electrically on the fluorescent
anode. This is the condition indicated in
Fig. 1; actually the electron beam is not
kept parallel all the way (as
it 1s shown in Fig. 1) but is
arranged by the outside coil,
already mentioned, to be
brought to a focus on the
anode.

While the electrode
system of Fig. 1 is thus suit-
able for producing an *‘ elec-
tron image '’ in the plane of
the anode, it will be seen
that it is not suitable for the
progressive scanning neces-
sary for television.  This
scanning is effected by en-
closing the anode or target
electrode  in a  screening
structure with a very small
““scanning aperture’”’ (actu-
ally o0.015 inch) as shown in
Fig. 2. It will then be seen
that only a very small part
of the electron beam coming
from the cathode can, at any
instant, reach the anode
through this aperture, giv-
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impinge on the target. This is done by
additional coils outside the tube which
apply a magnetic field giving transverse
deflections to the electron beam. This
process is, of course, also a well-known
method of deflecting the beam of an
ordinary cathode ray tube, as was “de-
scribed in recent articles on the cathode
ray tube generally. It can be followed
by examining the difference between (a)
and (b) of Fig. 2,
where it will be
sceir that quite a
different part of the
photo-electric

cathode beam 1is
being allowed to
reach - the - target
anode. For scan-

ning of an actual
scene  two  direc-
tions of deflection
are used, as in
general methods of
cathode ray scan-
ning, i.e., a low-speed vertical ‘' pic-
ture framing '’ scan and a high-speed
horizontal line scan, both being of
““saw-tooth”” shape and applied by the
coils already mentioned. For scanning a
cinema film, the framing scan is provided
by the continuous motion of the film, and
only the line scan is then necessary.

In addition to the image-dissector,
Farnsworth uses another interesting device
which he calls an ‘" electron multiplier.”’
The action of the device is rather compli-
cated, but it can be stated that it depends
on the production of secondary electrons.
It is well known that when an electron
stream is directed against a metallic sur-
face it tends to cause the
emission of secondary clec-
trons. The secendary clec-
trons emitted may actually
exceed the primary in num-
ber if the latter have suffi-
cient velocity. In practice,
in Farnsworth’s multiplier,
this is used by causing the
initial electron stream to be
directed against an emissive
surface, giving off as many
secondaries  as  possible
under the primary impact.
These secondaries are then
directed against a similar
surface, and this process is
repeated as many times as
desired, and the total elec-
tron flow is finally collected.
The process is somewhat
akin to several stages of
valve amplification except
that, beginning with small
values of electron current, it
can be arranged for several

ing in the anede circuit an H stages of the process to occur
electron - current  respons:  Farnsworth image dissector  Inside one tube. Farns-
proportional to the illu- and electron ~muitiplier  worth, indeed, combines the
mination of that particular tube. image-dissector and electron
part of the cathode. (From Jownal of the Iroskiin multiplier in one tube, which

To obtain scanning it is
then only necessary to move the electron
beam so that electrons from every point
on the cathode are brought successively to

is seen in one of the photo-
graphs illustrating this article. The target
of the image dissector then becomes effec-
tively the source of primary electrons
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used in the multiplier section of the tube.
So tar the device is new and appears to
be relatively little developed. 1t ceems,
however, to offer considerable possibilities
in the gencral field of electronic practice:
In the application described above its
operation is effectively that of ordinary
voltage amplification, but it is understood
that it can also be arranged for operation
as an oscillator, modulator, and also as a
rectifier. Further in-
formation on  the
more general tech-
© mical develop-
ment of the de-
vice will there-
fore be awaited
with interest.
For practical
television work-
ing it has the
advantage of

Dissector-multiplier Serving as a very

camera for scanning convenient  ‘‘ first
actual scenes.  amplifier””  closely
{I'rom Journal of ke 1 . 1 a
Franklin Insiitute.) aSSOCIate.d w lth thv
modulating output

' immediately at its
point of generation. In scanning a cinema
film, where a strong light source is avail-
able, it is understood that the simpler type
of image dissector (illustrated in principle
in Fig. 2) is used. For scanning of a direct
scene a tube of the combined type is used,
housed in a camera which gives direct
focusing of the scene on to the photo-
electric cathode. A camera of this type
is shown in another of the photographic
illustrations accompanying this article, and
1t is understood that its adherents express
great confidence in the combined elec-
tronic device as a scanner for direct scenes
both in the studio and outdoors.

The Wireless World
TELEVISION GUIDE

A TREE BOOKLET
— NEXT WEEK —

Next week’s dssue will contain a free
booklet on Television, prepared with
the object of giving the public a clear
understanding of the principles of

Television, and 1in pavticular  the
cathode vay svstem  which will be
employved in the new high-definition
transurissions.

The booklet does not assume technical
kuowledge on the part of the veader,
and s, thevefore, suited to the ye-
quivements of those of the general
public who wish to take an intelligent
interest in the new subject.

Please tell your friends, so that they
may obtain copies of THE WIRE-
LESS WORLD of March 8th, con-
taining the booklet, for themselves. It
would be wise to ask mewsagenis, in
advance, to veserve copies.




210

Wireless World, Masrch 15!, 1935,

Portable 40-Metre

The refinement of

[ ransmitter

Circuits and
Constructional Details for
Low-power Battery-
operated Telephony and
C.W. Sets

By courtesy of ihe Geieral Electsie Co.. and compiled
by the G.Ls.C. Rescarch Sigff, Wemblevi.

)
‘{ "HIS short-wave transmitter designed for battery operation embodies the minimum number of valves
necessary to obtain a satisfactory performance.

a master oscillator is justified

in that it provides a steady signal which is far easier to copy at a distance than one from a more

powerful station but varying

i strength.

For telephony a Class < B” amplifier gives ample output

to modulate the oscillator, yet it &5 economical in its demands from the battery. A licence must be
obtained, of course, from the Postmaster-General before experiments are made with transimitting apparatus.

F the several wavebands allotted

to the amateur transmitter the

7.5 mc, or the 4o-metre, is per-

haps the best for the beginner,

since it is sufficiently high up in the radio
spectrum to enable useful data to be com-
piled on the operation and handling of
short-wave transmitters. The scope of
the amateur lies mainly in investigation
in fields not fully explored by commercial
interests, yet experience must first be
gained, and this is best acquired on a
wavelength which is popular, for in those
fields where prearranged experiments are

A low-power set equipped for CW and
telephony transmission 1s ideal for this
purpose, and if battery-operated has the
advantage of portability for use in the
open country when weather permits.
Either of the transmitting sets mentioned
in this article would satisfy these require-
ments, for they are battery-operated and
economy i HT current is effected by
using a Class ““ B’ modulator, while pro-
vision is made to key the oscillator for
CW work.

Short distance communication which
would make use of the ground wave and,

by these sets, good reports of telephone
signals having been received from several
European countries, but so far the extent
of the CW range has not been fully ex-
plored.

The three-valve set is the simpler of the
two as it embodies a self-excited oscillator,
while the four-valve model is fitted with a
master oscillator driving an HF power
amplifier. The modulating circuit 1s the
same for both, and so also is the keying
arrangement. Reports reveal that signals
from the drive-controlled set are perfectly
steady, being comparable to crystal con-

trol, and a swaying aerial ap-

HT+O
250V

HT+O
150V

MICROPHONE

] K

0005 mfd

i

pears to have no appreciable
cffect on the received signals.

The complete circuit of the
three-valve transmitter is shown
in Fig. 1. A PX4 valve serves

16 mmids,

L
'!'L

as the oscillator while a LP2
and a B21 combine the {function
of a Class ““B” modulating
stage. The microphone with its

A
PxA ’Hﬁ

50 mmfds

100,000 ¢!

associated battery and trans-
former are external, but if no

T-z mfds

CHOKE more than 4 volts are required
in the microphone circuit this
may be drawn from the common

1 LT Dattery. The 2-volt LP2
0001 mid3e and Bzt valves have their fila-

ment  connected in series, the

L ¥ = Queenamacd

LT4+O

driver valve being nearer the
LT positive so that it derives a
slightly greater negative bias on

1

Fig. 1.—The circuit of the three-valve transmitter.

being conducted it may prove difficult to
make contacts and obtain reports on the
tests the operator has planned.

therefore, not be subject to serious varia-
tion, can be taken as about ten miles,
but quite long distances have been covered

its grid when coupled up 1o the
6-volt biasing battery which is common to
both valves. A switch is included in the
positive LT lcad, cutting off the entire
filament supply, but if telephony trans-
mission is required only occasionally an
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additional switch could be included to
isolate the LP2 and Bzr valves.

The LF output from the modulator is
fed to the HF power oscillator via the

Wireless
Worldl

the PX4, which valve is prevented from
oscillating of its own accord by a neutralis-
ing circuit comprising a portion of the coil
L1 and a small neutralising condenser.
The tuning of the drive circuit and of
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quired here is 80 micro-microfarads.

A simple baseboard form of construction
is adopted, the master oscillator and the
power amplifier are assembled at the back
with a vertical aluminium partition be-

HT+O0— ' ' !
250V ‘ HE
H GHOKE
HT+O g
150V ]
-t 1 v
z! /{'_
:n’: 30 mmlids
-4
o 15 s
MIGROPHONE r—1 o 15 mmfds mmfds Toa
I'I' : 50mmfids L2
o [ opend Ll I
E : P415 56‘mm'ds : A'c PXx4
sT ' i 8
S ! 100,0000 i o
° 1 1 S
! VT WF
! H CHOKE
L N0
: i I
H T = ! { ’ 0001 mtdme
i i
LT—O - ] &
LT+o——o;!: L=
Fig. 2.—The four-valve transmitter embodies a master oscillator, and the complete circuit is shown above.
secondary of the output transformer, the amplifier circuit is effected by a fixed. tween them and the modulation equip-

which is joined in series with the oscillator
valve anode. A switch in the HT feed
lead to the oscillator connects either the
secondary of the LF output transformer or
a signalling key in circuit.

It is not proposed to give very full de-
tails of the smaller set, as apart from the
modulating cquipment the circuit is so

straightforward that the theoretical dia--

gram 1s in itself a sufficiently good guide.
The single tuning coil is the same as fitted
to the larger set in the power amplifier
circuit. Detailed drawings of this coil will
be given later. It will suffice to say that
the filament consumption is 1.2 amps at
4 volts; the oscillator anode current at 250
volts is 30 to 35 mA., while the modulator
requires 150 volts HT and the average
current 1s about 1T mA.

The circuit of the larger set is arranged
as in Fig. 2. In this design a low-power
oscillator fitted with a P415 valve drives

176
o PLATES
. 0018 INCH
f THICK
| L 5/,,
1% O/ 32 DIA. HOLE
l 1 SPACING
C\f_! WASHTt-i_{RIgK
O 2mm,
"
1% !

TUhiING CONDENSER OF MASTER
OSCILLATOR 8PLATES

TUNING CONDENSER OF POWER
OSCILLATOR 6PLATES

TUNING _ CONDENSER OF SELF
OSCILLATOR 7 PLATES"

Dimensional drawings of the fixed capacities

that are joined in parallel with the variable

condensers to tune the master oscillator and
amplifier circuits.

condenser, Cm in the one and Ca in the
other, with a small variable in parallel. A
Cyldon ‘“ Bebe’’ condenser of the series-
gap type is used here and connection is
made to the fixed plates only. Details of
the two fixed capacities are given in the

This view shows the layout

of the HF Section. The

right-hand compartment

contains the master oscillator, whilst the

power amplifier is on the left. Behind the

transverse aluminium screen is the Class “B "’
speech amplifier.

drawings, but if the constructor finds diffi-
culty in cutting the brass vanes it would
be possible to assemble them from the
plates used in the Ormond air-dielectric
condenser.  Although this component is
now no longer available, plates and spac-
ing washers can still be obtained from the
Ormond Engineering Co., Ltd., and four
are needed for Cm, which is 60 micro-
mfds., and five for Ca as the capacity re-

ment occupies the front part, being separ-
ated from the HF oscillator by an alu-
minium screen extending the full width
of the set. The baseboard of this compart-
ment is lined also with aluminium, and a
panel of the same material is used.

The tuning condensers are each of 25
m-mfds. maximum capacity, but with

the series-gap connections the capacity is
reduced to about half this value. They are
fitted with long ebonite extension rods
passing through clearance holes in the
vertical screen and terminate in slow-
motion drives attached to the front panel.
An on-oft switch comprises the only other
control on the panel, as the variable grid
condensers and the small neutralising con-
denser in the power amplifier circuit are
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mounted on the baseboard. A long insu-
lated screwdriver consisting of an ebonite
rod with a small metal tongue inserted into
a saw-cut at one end should be employed
for making the necessary adjustments.
Standard short-wave HF chokes could
be fitted if desired, though those actually
used in the set illustrated were constructed
by winding a single

Wireless
World

16 SWG wire to serve as tapping
The coils are mounted on ebonite
pillars }in. in diameter and cut to the
length given in the drawings. They are
drilled- and tapped each end for 4BA
screws. An alternative mounting can be
found in the small stand-off insulators ob-
tainable from those firms specialising in
short-wave components.

of No.

points.

layer of No. 40 SWG
DCC wire on an <

4.y2u

ebonite tube ‘}in. in
diameter and 2in.
long, the winding
occupying 2iin. One

end 1s plugged with

wood to take a
screw and they are

==

A00

ﬁE

1l
[l

mounted vertically on
the baseboard.

As constructional
details of the master
oscillator and the
aerial coils are given

16 TURNS OF/I;O 16 SWG
BARE COPPER_ WIRE WOUND
5 TURNS TO THE INCH

AERIAL COIL

Y

in the drawings there
is no need for a full

description  here; 1t

will suffice to say that o
if facilities are not I

available for cutting a
screw thread on an
ebonite tube for the g
oscillator coil a ribbed
former can be used

“ =]
3F
29 TURNS OF NO 16 SWG A
BARE COPPER WIRE WOUND A
7 TURNS TO THE INCH == -

MASTER OSCILLATOR COIL

and shallow saw-cuts

made in two opposite
ribs to give the correct
spacing and to posi-
tion the turns.
Alternate turns of the master oscillator
coil have soldered to them short lengths

LIST OF PARTS

After the particular make of component used in
the original model, suitable alternative products
are given in some inslances.

jable Condensers, 25-mmifds., with baseboard
? va:)rrackets ’ Cyldon < Behe ' Series-Gap
ion Condenser drives i
2 Slow motion Utitity Micro-dial w181
(Grabam Farish, Ormond)
i il jc trimmer condensers, ¢5-mmfds,
2 Air dielectric y D yStone 978

-pil : holders, short-wave basehoard type

2 4:pin Valve ho ! S aayetone 951

W.B. ¢ Rigid
w

1 4-pin Valve holder, hasehoard type s

1 7-pin Valve holder, hasehourd type W

(i?enjamin, Bulgin: Eddystone, Goltone, Wearite)
2 Resistances, 100,000 chms, 1 watt Al!lqlil?n
(Dubilier, Erie, Ferranti, Clande Lyons, Polar-N.S.I%)
2 Fixed condensers, 0.005 nfd. T.C.C. Type :‘ s
1 Fixed condenser, 0.005 mid. T.C.C. Type :‘M ”
1 Fixed condenser, 0.001 mfd. T.C.C. Type “M "
1 Fixed condenser, 2 mfds. . T.G.C. 50

¢Bulgin, Dubilier, Ferranti, Graham Farish,

Polar-N.S.F., T.M.C.Hydra)

1 Neutralising condenser J.B.1053
1 On-off Toggle switch Bulgin S$80
(Claude Lyoms)

1 Class “B " Transiormer specifica-

Components to
l tions given in text avail-

1 Modulation Transformer

. able  from Scientific
1 Master Osciliator Coi! J Supply Stores (Wire-
1 Aerial Coil less), Ltd.
1 Ebonite tube, lin. outside dia. x }in. hore x 18in. long
Quantity sheet brass, 0.018in. thick Tfor fixed con-

densers, 4B A screwed rod and nuts

1 9-voit GB battery
2 Wander plugs Eelex

Quantity sheet aluminimm, No. 20 SWG for screens, ete,
1 Baseboard, lin. thick, I6in. x 11liin.

6 Small brass terminals Eelex
2 Panel bushes, lin. hore Buigin
2 Ebonite terminal battens

Valves: 1 each PX4, P415, LP2 and B2i Osram

(Marconi®

Details of the two coils required for the four-valve set; the aerial
coil only is needed for the three-valve model.

The only other items that call for com-
ment are the Class ““ B’ driver and out-
put transformers. They are similar in
construction to the components described
in December 15th, 1933, issue of The
Wireless World, though slight modifica-
tions have been made to the windings.
Drawings giving all necessary data relat-
ing to the transformers required for the
transmitter will be included in the next
instalment, when particulars of wiring up,
adjusting and operating will be fully dealt
with.,

(To be coucluded.)

DISTANT
RECEPTION NOTES

UDAPEST 1I, which has been working
B for some time on 834.5 metres, is well

heard by those who possess receiving
sets that will tune either up to this wave-
length on the medium wave range, or down
to it on the long. The plant used is, I be-
lieve, that of the original Budapest station
which was superseded a year or so ago by
the 120-kilowatt transmitter now working on
549.5 metres. One cannot help wondering
why the No. II station should select such =
wavelength as 834.5 metres when there is
no particular overcrowding on what is
known under the Lucerne Plan as the inter-
niediate band. As it is, Budapest No. 1I
lies in between two Russian stations, one
of which, Sverdlovsk, is 15.5 kilocycles
away on the one side whilst the second, Ros-
tov-on-Don, is only 4.5 kilocycles away on
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the other. Apparently a small wavelength
change would ensure that the station was
at all times free from heterodyne troubles.

Readers have probably noticed that in
the early part of the afternoon Huizen fre-
quently suffers from background interfer-
ence which takes the form of a loud and un-
pleasant hum. By the middle of the after-
noon this background has usually disap-
peared and the Dutch station comes in well.
The explanation is that up to 3.40 p.m. the
old Huizen transmitter, using only 7 kilo-
watts, is in action. If the Roumanian
station Brasov is transmitting at the same
time and nominally on the same wavelength,
the ratio of wanted to unwanted signal
strength is insufficient to drown the inter-
ference.  'When, however, the change is
made to the s0-kilowatt Kootwijk plant the
interference from Brasov, if heard at all, is
too slight to be really troublesome.

Certain alterations have become
sary in the Strasbourg transmitter, which
works on 349.2 metres. The station will
close down from Monday, March 4th, until
the following Sunday. It is expected that
considerable improvement in reception will
result from the changes that are to be made,
Strasbourg already comes in strongly on
most evenings, but for some little time now
background interference has been notice-
able ruther often. This comes from the
Russian station Simferopol, which shares the
Strasbourg wavelength but is apt to wobble
a good deal.

neces-

Those Spanish Wavelengths

The interference with Leipzig which used
to be such a nuisance but seemed to have
disappeared has returned on several even-
ings. It appears to be due to Barcelona
EAJ1, which, like so many of the Spanish
stations, is not too good at wavelength keep-
ing. Barcelona, with 7 kilowatts, is at
present Spain’s most powerful station, but
within the next year or two the Spanish
Regional scheme, which includes a 1350-kilo-
watt long-wave station for Madrid, and a
round half dozen medium-wave transmitters
rangmg from 30 to 60 kilowatts, should be
under way.

At the present time the number of
stations that can be relied upon for recep-
tion at good strength and entirely free from
interference cvening upon evening is not
large. The list includes Luxemburg, Bero-
miunster, Stuttgart, Vienna, Prague, Rome,
Munich, Hamburg, Frankfurt, Bordeaux,
Hilversum, and Lyvons Doua. On any even-
ing, however, at least a further dozen
stations can be well received, though cach
day’s list is slightly different since hetero-
dynes (some very slhight) and baclground in-
icrference crop up now here, now there.
Berlin, for example, has had a faint accom-
panying whistle only once during the fort-
night preceding the writing of these notes,
aind Poste Parisien twice and Radio-Paris
once. D. EXER.

The Push-Pull Quality Amplifier

IT may not be generally realised that the
use of The Wireless World Push-Pull
Quality Amplifier, which was redescribed in
last week’s issue, is not confined to the QA
Receiver, but may be employed with many
other types of receiver. Details of the
necessary connections for typical cases ap-
peared in an article entitled *° Push-Pull In-
put Systems’’ in The Wireless World for
September 21st, 1934.
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An Improved S-W Frequency

The Heptode with a

Separate

Oscillator

T HE design of a frequency changer for a short-wave superheterodyne
receiver presents many problems not encountered om the normal
broadcast wavelengths. Not the least troublesome is the interdepen-
dence of the oscillator section and the signal portion of a heptode

when the latter includes a tuned circuit.

In this article the author

suggests a modification to the orthodox circuit that avoids these
difficulties.

O doubt many readers have in
use a heptode frequency changer
in either their S-W receiver or
in their convertor, which 1is
probably wired up in either of the con-
ventional manners shown in Figs. 1 and 2.

Now the great difficulty in successfully
operating a heptode frequency changer on
the shorter waves, i.e., 10-30 metres, lies
in the fact that there is considerable
coupling between the two sections of the
valve, the oscillator portion and the
screen-grid portion, owing to the imperfect
electrostatic screening and to the common
anode stream.

In practice, two major defects arc
noticed : first, it becomes impossible to
apply AVC bias to the heptode fre-
quency changer because the volts induced
on the control grid from the oscillator
exceed the grid bias-—and cause grid cur-
rent to flow—which flow of grid current

Fig. 1.—Typical short-wave frequency
changer with a tuned input circuit in which
plug-in coils might be used.

in turn develops high negative potentials
across the AVC bias resistances, which
are, of course, applied to all of the AVC-
controlled valves with a very considerable
reduction in sensitivity of the whole
system.

The second defect is that the frequency
of the oscillations generated in the triode
section are controlled by the tuning of the

grid circuit, and if a grid-circuit trimmer
is used it will be found to give what is
apparently an indication of very sharp

Fig. 2. -This arrangement is an alternative

to that of Fig. 1, the main difference being

that a Hartley oscillator is employed with
dual-range coils.

tuning of this circuit, whereas what 1is
really happening is that the grid-circuit
trimmer is in reality

Changer

By E. J. ALWAY

IF frequency, say, 450 kc/s, and as long
as 450 kc/s is a fairly high percentage of
the oscillator frequency, no volts will be
devcloped across the grid coil, since, co
to speak, the oscillator will be *‘tuned
out.”

In practice with an MH4 triode oscil-
lator and a VHT4 as a hexode, this grid-
current effect was not observed to start
until the oscillator frequency was as high
as 15,000 kc/s (20 metres), at which
point, with 450 kc/s intermediates, the
““selectivity ” of the input circuit was
insufficient to prevent an HF voltage
greater than the fixed grid bias to be
induced across it from the oscillator
section.

Separate Oscillator

In order to shift this critical frequency
above 30,000 kc/s (10 metres), the usual
limit of the tuning range of S-W sets, it
would probably be necessary to use un
IF frequency of about 2,000 kc/s.

It is therefore apparent that AVC
must not be applied to either a heptod:
or a triode-hexode arrangement unless
the IF frequency is very high—in fact,
far higher than is at present used com-
mercially in  all-wave or short-wave
receivers.

The greatest advantage of the triode-
hexode arrangement, however, is that it
completely frees the oscillator from the
control of the input tuned circuit, at least
down to 10 metres, and the grid-circuit
trimmer shown in Fig. 3 only changes the

tuning in fresh stations
or the original one A TO OTHER
out, because it varies -GONTROLLED
the  oscillator  fre- TRIMMER
quency. See Fig. 3. —_ AVC DIODE

The latter difficulty L, eda
is almost completely = J AMAA -
overcome by adopt-
ing a triode-hexode / (O]
combination, and the l %
first difficulty is over- i N
come by also em- E - §
ploving a high 1F z GRID 4
frequency. 3 332“?311 ChRRENT

Taking the latter 2 VOLTS FROMN SIGNAL.
point first, if a high TE (< OSCILLATOR
IF frequency s em- TOAVC 1
ployed, the grid input =
tuning  circuit  will
alwavs be mistuned
from the oscillator Fig. 3.-—When the heptode is included in the AVC chain grid

frequency by an
amount equal to the

current flowing in the signal-grid circuit is fed back along the
AVC line and appears as an additional negative bias on all
the valves, thereby lowering the sensitivity.
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An Improved S-W Fregquency Changer—

frequency of the oscillator by a few 100
cycles, for a change in capacity of o.0001
mfds., whereas in the case of the heptode

Wireless
World

is modified by the presence of the o.o1
mifds. Range 1 padding condenser.

On Range 1 the series condenser should
have a value of o.01 mifds., which will
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Fig. 4.—Circuit arrangement of a two-valve frequency changer with a stage of signal-frequency
amplification, giving good selectivity and embodying ganged circuits and wave-band switching.

(Fig. 3) the corresponding change in the
oscillator frequency was 10-20,000 cycles
(10-20 kc/s).

The complete circuit for a triode-
hexode frequency changer employing two
separate valves is shown in Fig. 4, in
which details showing the ganging
arrangements and an HF stage have been
added.

It will be noted that a three-gang con-
denser is employed, the end section
(oscillator) being completely insulate:d
from the first two sections.

The conventional reaction coil system
may be employed if desired, when un
insulated end-section to the ganged con-
denser is not necessary, but difficulty may
be experienced in making the circuit
oscillate below 17 metres, unless separate
reaction coils are employed.

It will be noticed that the VHT4 con-
trol grid lead is tapped down on its tuning
coil, since the incidental capacities due to
the HF valve, etc., would otherwise pre-
vent correct ganging on the shorter
waves.

Two series padding condensers are usedl
in the oscillator circuit, one fixed, Range
1, and the other variable, Range 2; by
this means the oscillator frequency is
maintained at approximately 450 kc/s
higher than the signal frequency at all
points. )

On Range 2, for example, the maxi-
mum capacity on Cz is 0.00015 mids.,
frequency 5,000 kc/s, inductance 6.6 pH.

Using the same value of inductance n
the oscillator circuit, for 5,000+ 450 kc/s,
the value of C3 must be 0.000127 mids.

In order to reduce the value of the
variable capacity (0.00015 mfds.) to this
figure, a series padding condenser of
0.00083 mfds. would be required, t.e., a
pre-set condenser of 0.001 mfds. max.;
in practice this figure (0.c0083 mids.)

be sufficiently accurate in most cases,
although the correct value may be worked
out if desired.

Blessings of Radio

Is Broadcasting Always “On
the Side of the Angels”?

N a recent leader The Times expresses
I the opinion that ‘‘ There are few inven-
tions which have so much to be said for
them, so little against, as wircless telephony.
Many can to-day be found who would wil-
lingly blow up Roger Bacon-—or Schwartz,
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as the case may be—with his own gun-
powder, and would throw Caxton into the
sea with one of his printing presses round
his neck. But who would suspend Hertz by
cne of the antenna to which his brilliant in-
vestigations have led? A rose without a
thorn, ointment without a fly—these are the
metaphors which rush to the mind when
thinking of Telephony Without Wires, as our
French cousins delight to call this great gift
of science to mankind.”’

At this point the mind of the leader-
writer is apparently assailed by doubt, for
he goes on to express the opinion that these
eulogistic metaphors *“ would not be wholly
appropriate, for broadcasting can be made
an instrument of diabolical propaganda.”

But a consulting engineer, surveying re-
cent advances in design and construction of
American  broadcast receivers, in Radio
Eungincering (New York), has no such doubts
as to the beneficent effect of international
broadcasting—which is so often propagan-
dist. He.concludes his article by saying : —

*“ This paper would not be complete if it
failed to lay final emphasis upon the pro-
found social significance of the advance into
the realm of international broadcasts. The
engincers, by making the all-wave receiver a
ccmmercial possibility, have made much
more than a mere contribution to the pros-
perity of their industry, It is always an easy
matter for the historian to look back upon
the scientific advances of former years and
cee what their effect has been. It is im-
portant for us, however, as we review the
progress of 1934, to realise that with the
increasing use of all-wave receivers there will
come an increasing international under-
standing and goodwill that cannot fail to
bear fruit in amity and peace.

“* The radio engineer . . . made his great
contribution to the safety of life at sea.
Then came his entrance into the field of
entertainment, with a new cultural influ-
cnce. But in his gift of international
broadcasts, by which the soul of all the
werld is laid bare, and nations can no longer
make a successful secret of their plans and
ambitions, the radio engineer may well find
his deepest” satisfactions.”’

DF FOR AIRCRAFT. The Air Ministry DF station at Pulham, Norfolk, now gives assistance

to cross-Channel pilots.

Here is a wireless man at Pulham locating a plane’s position with

the aid of bearings from Croydon and Lympne, as well as from the plane direct.



Wireless World, March 1st, 1935.

Current Topics

Events of the Week

in Brief Review

Taxi Radio

ARIS taxi drivers may install
wireless provided that the
sets are not audible outside the
vehicle. No extra charge may
be made to passengers.

Television In Hollywood

NE of the biggest television

studios in the world is to
be erected in Hollywood, accord-
ing to Mr. Aylesworth, Presi-
dent of the National Broad-
casting Company.

World Talks on Television
HE British Television Report
appears to have fluttered
scientific dovecotes all over the
world. Now comes the news
that the Institute of Educational
Cinematography has decided to
set up an international com-
mittee, with European and
American representatives, to
discuss the problems raised by
television. The meeting will
probably be held in Rome.

American Radio in India
CORRESPONDENT’S
major impression of the
recent radio exhibition in Bom-
bay was of the large proportion
of models of non-British manu-

facture. American sets pre-
dominated. These were mostly
RCA types.

The preference in India is for
all-wave sets, though this ten-
dency may be less widespread
when India has an efficient
broadcasting system of its own.

Press Radio
MERICAN newspapers are
scrambling to obtain control

of the broadcasting stations, and
there are mnow exactly 110
among the 6o0o broadcasting
stations in the United States
which are owned or controlled
by the Press. According to a
correspondent, the most active
publisher secking wavelengths
is William Randolph Hearst,
whose  subsidiary = .company,
Hearst Radio Inc., already owns
five important stations.

A Bi-lingual Problem

LISTENERS' strike is

threatened in Norway
against the tendency to use the
literary language rather than
the ‘‘landsmaalet,”” or country
vernacular, for broadcasting.
25,000 listeners have refused to
pay their licence fees when these
become due in April.

Manchester Police Radio
ANCHESTER is to have a
regional police wircless

scheme. Local police wireless
points will be under the direction
of the central wircless station at
the new police headguarters in
Jackson’s Row, Manchester,

Facing the Music
‘ LOUD speaker night*’

will be observed by the
Croydon Radio Society on
Tuesday next, March 5th, when
all types will be put through
their paces and the audience
asked to vote. Readers of The
Wireless World will be wel-
comed. The meeting opens at
8 p.m. at St. Peter's Hall, Led-
bury Road, South Croydon.

Boys’ Wireless League

BOYS' wireless league s
being formed in Ports-
mouth. Mr. Parsons, of the

Portsmouth Municipal College,
who is organising the League,
states that all boys interested in
wireless and television will be
welcomed at the monthly meet-
ings, which will aim at guiding
the boys in their experiments
and acquainting them with
current invention.

Tobacco and Bricks
A BERLIN firm will probably
secure the contract for
building Bulgaria’s new 100-
kilowatt broadcasting station.
The firm undertakes the work
in return for Bulgarian tobacco
to the valve of 300,000 Reichs-
marks and building materials
to the same value. The re-
mainder of the payment will be
spread over a number of years.
If barter of this kind con-
tinues, says a Freuch contem-
porary, artists will probably be
paid fifty packets of cigarettes
per hour. Alternatively, if the
artist fails to please, the bricks
would have their uses.

The Late Mr. Price

R. H. D. PRICE, whose

tragic death in the Baird
Television studios last week was
the subject of an inquest, was
one of the leading members of
the Radio Society of Great
Britain, and, operating under
the call sign of G6HP, he had
many feats of long-distance
transmission to his credit; and
his death in the cause of the
science to which he was devoted
is regretted alike by trade and
amateur associates.

THE JUBILEE FILM. An H.M.V. High Fidelity Radiogram featuring
in a scene from ‘“ Twenty-five Years a King ’’—the Pathe film which is
being produced with the collaboration of John Drinkwater and Sir

Austen Chamberlain.

The family are seen listening to a speech

broadcast by His Majesty.

Nearly Seven Million
AT the end of January British

receiving licences numbered
6,888,730, an increas¢ during
twelve months of 764,260.

Pioneers Only

EADERS in the Durham

and Yorks area who have
been interested in short-wave
work since 1924 are invited to
join a new Chapter of the
Society of Wireless Pioneers.
Enquiries should be addressed
to Mr. R. W. Stewart, 8, East
View Terrace, Seaton Carew,
West Hartlepool.

Crystal Oscillators
“ RYSTAL Oscillators for

Radio Transmitters *’ is
the title of a paper by Messrs.
C. F. Booth and E. J. C. Dixon,
B.Sc., to be read at a meeting

of the Wireless Section of the

Institution of Electrical En-
gineers on Wednesday next,
March 6th, at- 6 p.m. The

meeting will be held at the In-
stitution, Savoy Place, Loudon,
W.C.2.

Broadcast Organisation in
France

LISTENERS have a say in the
management of  French
broadcasting. According to the
latest reorganisation plans, each
broadcasting region will have its
Association of Listeners, the
annual meetings of which can
be attended by all listeners who
hold receipts for set licences.
Each association will elect ten
representatives to a Managing
Council of twenty members
which will concern itself with
the provision of programmes.
The entire service will be
united under a Superior Council
comprising eminent persons re-
presenting the political, educa-
tional, and artistic life of the
community, as well as delegates
from the listeners’ associations.

When Civil Servants Talk

HE New South Wales
Government has decided
that civil servants who receivw
fees for broadcast talks given in
their spare time must pay one-
fourth of such earnings to the

Government. If talks are given
in departmental time  the
Government claims threc-

fourths of the fees.

Scandinavia Calling

SCANDINAVIA is to present a
common radio front to the
world. At a meeting just held
in Stockholm it was decided
that the peoples of Norway,
Sweden, and Denmark should
co-operate in exchanging broarl-
cast programmes during the
coming year. A Scandinavian
music festival is to be held in
the autumn.

Pepping Up U.S. Radio
RIVAL to the American
N.B.C. and C.B.S. broad-

casting networks is the American
Broadcasting Company, which is
setting up studios in the old
headquarters of the National
Broadcasting Company at 7i1r,
Fifth Avenue, New York, which
the N.B.C. vacated more than
a year ago to move into the
ultra-modern Radio City. The
company supplies sponsored pro-
grammes to about two dozen
stations, mostly on the eastern
side of the Continent.

With this additional competi-
tion American broadcasting
promises to grow slicker and
more ‘‘peppy '’ than ever.

France Takes Action
THE French struggle against

man-made static took a new
turn last week, when the Post-
master-General, M. Georges
Mandel, nominated a special
agent in each Department of
France to investigate the cause
of all interruptions to radio re-
ception and to seek remedies.



216

RADIO STURE
Ze

Susceptibilities of the
good Malayans must
be tender.

A Censor for Singapore

AL_THOUGH they do contain occasional

and inexplicable lapses from the path
of moral rectitude, the B.B.C. programmes
are usually such as to win the grudging
approval of Mr. Stiggins himself. It is,
therefore, surprising to learn that, if the
B.B.C. programmes are relayed in Malaya,
as has been proposed, it would be neces-
sary to censor them. Such, at any rate,
is the statement published in a native
journal which a reader has been kind
enough to send me.

The susceptibilities of the good Malayans
must, indeed, be tender if they can find
any cause of offence in a talk on the habits
of cimex lectularius or suchlike creatures.
From a personal experience of places like
Singapore, I should have thought that any
people who could tolerate in their midst the
somewhat broad humour found in certain
cafés chantants in Malay Street would
have no difficulty in encompassing the
breadth of some of the so-called humorous
items in the B.B.C. programmes, concern-
ing which apologies have recently been
forthcoming.

All About Television

NOW that the television report has been
duly hatched out with the customary
accompaniment of cacophonic cackles, the
Press has busied itself with the usunal wild
rumours of what we shall see and what
we shall not see.

One of the most fatuous announcements
is that television will be widely used by
candidates in the next general election.
One ingenious scribe even goes so far as
to describe a television electioneering van
which he has been privileged to inspect.
According to him the candidate will no
longer take up his position on the tail-
board of a van and attempt to harangue
the mob in the market place. The van
will still go down to the market place, but
the candidate, instead of appearing in the
flesh, will remain safely inside while his
features are flashed by television on to a
large translucent screen at the back.

This journalist must be particularly
gullible, since it is obvious that television

is not involved at all, the whole affair
being merely a giant epidiascope. Even
so, the thing is absurd, for even the
average candidate would have the sense
to stay at home and allow a talking film
to do the dirty work.

The brightest notion of all, however,
comes from a well-known writer in the
Sabbath Press who states that, for the
sake of poor people who cannot afford £50
for a set, a well-known manufacturer is
turning out a ‘‘ headphones’’ television
receiver which will perform the same office
for the impoverished looker of 1935 as the
crystal set did for the impecunious listener
of 1922.

Getting an ‘¢ Eyeful »’

Briefly, the idea is that the looker-in
shall wear a pair of ocular ‘“ headphones,”’
these permitting him to get the same effect
from a picture about one inch square as
from an eight-inch picture projected on to
a screen, just as headphones enable a man
to get the same mental effect out of a few
milliwatts of sound cheaply produced by
a crystal set as his more plutocratic neigh-
bour gets out of a few thousand milliwatts
produced by au expensive valve set.

The only fly in the ointment so far as
I can see is that it requires just as ex-
pensive apparatus, in the shape of good
valve receiver and other instruments, to
produce the ‘‘headphone”’ as to produce
the ““loud speaker’’ picture. There is,
however, one very big advantage in an
““eyephone”’ set which was demonstrated
to me some considerable time ago on the
Continent, and I cannot help thinking that
it was this which the Sabbatarian scribz
has heard of; however, he has entirely
missed the boat, since it is not economy
which is its great virtue, but something
quite different.

Everybody knows
realistic and plastic a stereoscopic photo-
graph looks than one of the ordinary type.
The apparatus which was demonstrated to
me made use of this phenomenon. The
looker peeps into an instrument bearing an
appearance not greatly dissimilar to that
of an ordinary stereoscope and the vivid
picture which he sees is actually the
product of two small pictures. To produce
this stereoscopic effect everything has to bz
duplicated and two channels of communi-
cation used.

The space occupied in the ether is not
necessarily doubled however, since, owing
to the way the stereoscopic effect deceives
the eye with its pleasingly realistic three-

. dimensionalism, it is possible to transmit

a much less detailed picture—half the

how much more’
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LINBIASED

By FREE GRID

number of lines in fact—and still get as
good an effect as with a single picture of
double the number of lines.

Debunking a Television
Tale

WHENEVER a fresh form of popular

entertainment is originated the
daily Press always dishes up tales of
romance which the new medium is alleged
to have brought about. In the early days
of the cinema several cases were reported
of picture-goers suffering from szvere
heart trouble through gazing at the
beauties of the screen ; anid several of thes=
cases terminated fatally.

Similarly, when broadcasting first began
we heard endless tales of Radio Romances.
In one case, if I remember rightly, a
wretched amateur transmitter in this
country got himself entangled with a
female ham in New Zealand after ex-
changing a few affectionate greetings via
radio. He made unsuccessful endeavours,
so the tale goes, to escape under a false
name and bogus call sign, but the lady got
to work with DF apparatus and soon
located her quarry.

It is not surprising, therefore, that an
ingenious scribe of the daily Press should
use television as an opportunity for
further romancing. The tale now goes
that television gear was set up in a certain
ship and the London station tuned in. On

A foregone conclusion.

the screen appeared the features of the
customary ‘* pretty typist’”’ (why, by the
way, are typists always ‘‘pretty’’?) A
member of the audience whose name and
photograph were published, straightaway
rose from his seat and rang her up, via the
¢hip’s radiotelephone service, with a
proposal of marriage. The result was, of
course, a foregone conclusion.

Now this tale sounds very pretty and
romantic, and no doubt thousands be-
lieved 1t. Indeed, I will go so far as to
say that I might have believed it myself if
the published photograph had not revealed
to me the features of a very old acquaint-
ance who had been engaged to the girl
in question for some considerable time,
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WEATHERPROOF MIKE. Dr.

Bernhard Ernst, Cologne’s well-

known radio reporter, using a

microphone protected by um-
brella fabric.

Then . . .

BACK in the early days heart-
rending  cries would have
greeted wavelength changes in-
volving half a dozen British
broadcusting stations.

““ Paterfamilias ©’ would have
been busy in the correspondence
columns of the daily Press, whilc
‘“ Mother of Eight, Peckham,”’
might have called a dozen
doughty pens to her aid in the
Sunday papers.

The country would have been
in a ferment, and deep down in
his heart every Briton would
have felt that he had been put
upon.

. . . and Now

Yet the changes of last week
brought only about thirty letters
to Broadcasting House, and the
opinions they expressed so
nearly coincided with what a
baby-in-arms might have pre-
dicted, that the Technical Corre-
spondence Department, most
long-suffering of all sections at
Portland Place, grew quite
petulant. '

As for the opening of the new
medium-wave Droitwich, it is
sufficient to say that people
living near Daventry reported
weaker signals, and people living
near Droitwich reported stronger
signals.

Still Experimental

The surprisingly low field
strength of the new Midland Re-
gional is easily explained. Al-
though the station has taken
over the service, it is still ex-
perimental ; the power is being
gradually increased as the weeks
go by, and it may not be until
April or May that we can assess
the station at its true worth.

Incidentally, this is a tactful
way of introducing the trans-
mitter to foreign listeners, who
have an aversion for sudden
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BROADCAST
BREVITIES

By Our Special

Correspondent

interference, though they will
stand any amount on the instal-
ment system.
A A “n ==
All About the B.B.C.
FEW Command Papers have
the picturesqueness of the

B.B.C.’s Annual Report, which,
although printed and presented
in the by no means ‘‘maga-
ziny '’ style of H.M. Stationery
Office, achieves a kind of West-
End-on-a-Saturday-night effect
in spite of itself, and holds the
reader from the start to the
climax.

Unfortunately, in the 1934
report, just published, it is the
climax that disappoints.

Potholes
Skipping merrily along the
paths of musical] comedy,

variety, drama and music, we
are unprepared for the financial
potholes on the penultimate
page. Here it is revealed that
‘“ the Corporation has no ade-
quate funds for meeting this
future Capital Expenditure,”’
and that ‘‘large appropriations
of Revenue for this purpose will
continue to be necessary.” The
purpose in question is none other
than the provision -of low- or
medium-powered transmitters in
North Wales and in the North,
South and East of England.

Disappointing Regional

Scheme

This is just one more exposure
of the inadequacy of the
Regional Scheme. If the B.B.C.
had not been obsessed with the
‘“ Regional "’ idea a National dis-
tribution system would have
been . planned from the start.
Now the intention appears to be
a complex arrangement of patch-

~work transmitters to fill up the

cracks until television require-
ments demand a national chain
of ultra-short-wave stations.

However, let us hope that a
typical regional station of the
1935 era will be preserved in the
Science Museum.

Progress

In other ways the B.B.C. Re-
port is a monument of inspired
endeavour. The most aban-
doned pessimist could hardly
deny that 1934 was a year of
real progress, particularly in the
conception and presentation of
programmes.

(=) &y « ey

Searching for a Name

LTHOUGH the Guessing

Competition has already

started, no one, it seems, has
got within shouting distance of
the actual name of the new

. 1f any.

B.B.C. chairman. Let this fact
only spur us to greater efforts.

It is a mistake to say there
are only a few names from
which tochoose, Thirty eminent
persons attended Broadcasting
House last week—members of
the new Council of Thirty—and
if we exclude the chairman, His
Grace the Archbishop of York,
there are still twenty-nine names
to conjure with, including Mr.
Lloyd George and Mr. George
Bernard Shaw.

Former P.M.G.

A name very freely méntioned
in “connection with the chair-
manship is that of Lord Selsdon,
whose qualifications for the post
are so compelling that one
wonders where the snag can be,
As Sir William Mitchell-
Thomson he was the Post-
master - General who opened
Daventry 5XX in July, 1925,

LORD SELSDON
William
Postmaster - General) at

(then Sir
Mitchell - Thomson,
the
opening of Daventry 5XX in
1925. Behind him are Sir John
Reith and Lord Gainford.

and thus saw the extension of
broadcasting to cover nine-
tenths of the country.

Masterly Report

Lord Selsdon’s handling of
the television problem, as chair-
man of the Postmaster-General’s
Committee, is testified by the
masterly Television Report, and
no one was surprised when he
became, almost automatically,
chairman of the newly formed
Television Advisory Committee.

It and when this committee is
dishanded, what then?  Will
Lord Selsdon and broadcasting
part company?

Winter Sports and
Television

ADMIRAL SIR CHARLES

CARPENDALE cut short
his annual Swiss holiday to
attend last week’s fitst full-dress
meeting of the Television " Ad-
visory Committee, of which he
is a member.  The Controller
of the B.B.C. forgoes 4 summer
holiday, much preferring winter
sports to sun-bathing.

But  for the Television
‘““date ”’ both he and Mr. Ash-
bridge would have been in
Geneva for the ordinary meet-
ing of the International Broad-
casting Union, at which the
B.B.C. was represented this
time by Mr. L. W. Hayes, Mr.
C. F. Atkinson, and Miss
Benzie, foreign director. ‘

© > eh e

The Empire Orchestra

THE B.B.C. Empire Orches-
tra, which was formed at
the beginning of December last,
and has since been broadcasting
regularly from the Empire
Station at Daventry, particu-
larly in the early morning and
very late hours at night, will
make its début in home pro-
grammes on March 15.

On that date listeners to the
Regional programme will hear a
concert by the B.B.C. Empire
Orchestra, which will simui-
taneously be broadcast in Trans-
mission 4 of Empire Pro-
gramimes.

“r e v e

An Unemployed Speaker
MR. ROGER POCOCK, who
has organised the ‘‘ Youth
Looks Ahead’’ series of talks,
describes as ‘‘ brilliant ”’ the
script and style of delivery of
Mr. William Kenworthy, aged
25, an unemployed man from
Coventry, who gives a talk on

Tuesday evening, March sth.
) &y e =)
Too Much

IHAVE sometimes suspected

that broadcasters go pretty
near the line in the medical,
domestic and cookery talks.
Now action has been taken in
the case of the famous Vienna
chef, Franz Ruhm, well known
for his culinary talks at Radio
Vienna. He has been forbidden
by the Government to broadcast
any more cookery causeries for
having given away too many
trade secrets.

It seems that the Viennese
have now learnt to contract
indigestion without professional
aid.
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New

Recent Products
of the Manufacturers

PIFCO ROTAMETER

HE latest Pifco Rotameter is fitted with

4 moving-coil instrument, and includes
the unique combined switching and scale-
changing mechanism that was a feature of
the earlier models. It provides eight ranges,
four for voltage measurement, three for cur-
rent and one for valve filament continuity

tests and measurement of resistances. This
scale is calibrated up to 50,000 ohms,
Pifco moving

coil Rotameter,
a universal DC
testing instru-
ment providing
four voltage and
three current
ranges. Pro-
vision is made
for measuring
resistance,

. ROtameTel
BIGHT gay ’

855 Yoy NGES,

43 #.

The voltage ranges are o0-5, 0-20, 0-100
and o-400, all for DC potentials, and the
current - scales read o-10, 0-50 and 0-250
mA. The specimen tested exhibited a very
high order of accuracy; on the voltage
ranges measurements made with the Rota-
meter agreed very well indeed with those
made at the same time with high-grade in-
struments, the discrepancy being about one
per cent. only, It was found possible to
measure current to within approximately
three per cent. when compared with milli-
ammeters having much more open scales.

It is undoubtedly an _ =

achievement to ob-
tain such accuracy
in the limited space

allotted to the
scales, for they
measure about r}in.
long only.

T his instrument
should prove ex-
ceedingly useful to
experimenters and
also to broadcast
listeners, as it provides the means for check-
ing the DC voltages, currents and resist-
ances in any type of receiver.

" The makers are Pifco, Ltd., Shudehill,
Manchester, and 150, Charing Cross Road,
London, W.C.2, and the price is 42s.

FRANKS MICROPHONE

HE transverse current carbon micro-

phone supplied by H. Franks, 23, Percy
Street, Tottenham Court Road, London,
W.1, is assembled in a polished aluminium
case measuring 43in. x 3}in. X 1din.
Chromium-plated front and back plates are
fitted, and it is suspended by rubber bands
in a telescopic stand which, as a table
model, can be extended from 14 to 24in.

N

Apparatus

Reviewe

This is finished to match the microphone,
so that the whole has a very attractive ap-
pearance.

The microphone has an exceedingly good
frequency characteristic which, judged
aurally, is sensibly flat from about 200 c/s
to about 7,000 ¢/s. Above and below these
limits the output falls off, yet there is an
appreciable response at 50 c¢/s, whilst fre-
quencies up to 10,000 c/s are in evidence.
This, of course, takes into account the per-
formance of the input transformer, which
component accompanied the microphone.

Not only is its performance exemplary as
regards reproduction of pure tone notes, but
speech and other complex frequency sounds
are as well reproduced by the Franks micro-
phone as by any other microphone of simi-
lar pattern that we have tested so far. The
microphone has a working resistance of
350 ohms, and when supplied with 8 volts
passes 21 mA., as the primary resistance of
the transformer is 24, chms.

The microphone costs £z 15s., an extend-
ing table-type stand {1 2s. 6d., whilst a floor
model costs £2 12s. 6d. and the special trans-
former 7s. 6d.

WEARITE SHORT WAVE COMPONENTS
YCALEX, which is a very hard
synthetic material having good HF

properties, especially at the very high radic

frequencies, is used in the majority of

Wearite short-wave
HF chokes and valve
holder assembled on
Mycalex insulating
material.

short-wave Their

Wearite
coils weund on formers of this material have
already been reviewed in these pages and

components.

we have now had an opportunity of
examining some short-wave HF chokes and
a valve holder in which the same insulating
material is employed,

The two chokes submitted are described
as the types HF1 and HFz respectively;
the former has a four-section winding of
small honeycomb coils, whilst the Jatter has
a single section only.  Their inductances
are 870 microhenrys and 1,750 microhenrys
respectively. The HF1, which costs 1s. od.,
may be said to have a useful range up to
100 metres, whilst the upper limit of the
HF2, costing 1s, 6d., is 200 metres.

Wiveless World, Maich

1s8f, 1035.

Franks transverse
current microphone
mounted in an ex-
tending table - type
stand.

The screwed to

rod is
ebonite base and this may be fitted to bring
the choke former horizontal or vertical as

Mycalex an

required. For the valve holder longitudin-
ally split sockets are used and a_block of
Mycalex is attached to the base to raise
it }in. above the chassis and so aveid undue
capacity to earth when it is assembled on

metal. The price is 1s. 3d. for a five-pin
pattern.
The makers are Wright and Weaire,

Ltd., 740, High Road, Tottenham, London,
N.17.

AC MOTOR STARTING SWITCHES

S NAP action make-and-break switches de-

signed for use with small Squirrel-Cage
and Induction Start Synchronous-Run elec-
tric motors have been introduced by Claude
Lyons, Ltd., 40, Buckingham Gate, Lon-
don, S.W.1. These switches embody an
interlocking double-lever mechanism which
when pressed down to the ' On ™’ position
makes both starting and running circuits,
and on releasing the lever after the motor
has gained speed one pair of contacts is re-
turned by spring action automatically to the
off position, thereby switching off the start-
ing circuit. The momentary contact ele-
ment is, of course, connected in the starting
winding circuit.

Double- and triple-pole assemblies are
made, and in the latter pattern two sets of
contacts remain in the ‘“On’' position,
whilst cne pair automatically return to the
“Off.”

Claude Lyons
triple-pole AC
motor starting
switch rated at
1,250 watts.

The mechanism is quite simple, but it
appears to be perfectly reliable, and should
prove trouble-free in use. Both models are
rated at 1,250 watts, and the prices are,
double-pole 6s. 6d., and triple-pole 8s. 6d.
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Plotting Response Curves

" Decibels Direct from the Slide Rule

By E. V. WAIT, B.Sc., B.E.

HE plotting of response curves,
whether for loud speakers, audio
amplifiers or transformers, is

usually a laborious process.
First, output voltage readings at a large
number of frequencies are taken. The
next, and perhaps the most tedious step,
is to calculate in decibels the gain or loss
in response at every frequency compared
with the response at a standard frequency.
It is with the object of reducing the labour
of the calculations that the following slide-
rule method of plotting response curves is
suggested.

Let us take as an example the following
sct of readings which have been taken in
experiments made in the development of
midget speakers.

frequency considered to the voltage at 400
cycles.  Column 4 expresses this ratio of
voltages in decibels. With the old method
the response curve is plotted from columns
1 and 4. With the new method the cal-
culation of columns 3 and 4 is unnecessary
and we proceed as follows : —

Take a piece of logarithmic graph paper
of the kind commonly used for plotting
response curves. The lines parallel to the
horizontal axis are drawn every tenth of
an inch. Make a datum line to represent
o decibels about half-way up the paper.
Take a sin. slide rule, and set the cursor
to a reading on the upper fixed scale equal
to the microphone amplifier voltage at 400
cycles (in our case 18.9 volts). The cursor
should be left in this position throughout.

}M' phon Vot ““ Gain ”’ and ¢ Loss ’’ Ratios
icrophone | Voltage
F requency.} Q,m}:liﬁer Ratio. Db Now let us plot a point at 200 cycles at
oltage. which frequency the microphone amplifier
110 10.9 0.58 — 4.6 gave a voltage of 35.7. Move the slide
]li:: }13 81730 - ‘3% until the hair line falls over a graduation
d o A — . 1Al
160 2.0 L9 Tl of 35.7 on the upper sliding scale. Place
180 975 1.45 + 33 the slide rule along the 200-cycle line of
200 35.7 1.89 + 5.5 the graph paper with the end of the wood
220 ?i-o 11~85 + 4 of the fixed rule level with the datum line,
etg.4{1) 340 8 + 8l and mark off the point to be plotted on the
400 18.9 1.0 0 200 line, level with the end of the wood
etc. to of the slide. (See Fig. 1.)
3,600 39.5 2.09 + 64 Fig. 1 also shows the plotting of a point
4,000 2.94 0.139 —17.1 1 h the voltage ratio is
4,500 225 1.19 + 1.6 at 4,000 cycles where the voltag
5,000 46.0 243 + 7.9 less than 1, ?n(}i} the 1shde I;;m]ectsl from the
other end of the rule. we plot points
for all frequencies in
this way we will have
r TTTI an accurate response
E SETTIN ‘curve to the scale of 8
E 284 decibels to the inch.
PR . The decibel scale on
@ E the graph paper can be
s % numbered accordingly.
e 4 A response curve to
2 of the scale of 4 decibels
'ﬁ -4f to the inch, such as
e _gf would be useful in de-
‘ﬁ = scribing the character-
I: SELTH istics of an audio fre-
£ quency transformer,
-20¢ , can be plotted by
5 = T 9 3 using the upper scales
" - 8 8 §~ § of ag 10IN. ps};)lide rule
FREQUENCY IN CYGLES PER SEGOND - and making the verti-
cal scale on the graph

Fig. 1.— Examples of the method of setting the slide rule (left) for
points higher in value and (right) lower in value than the output

equivalent to zero decibels.

In using the old method of plotting
response curves columns 3 and 4 have to
be calculated. Column 3 gives the ratio
of the microphone amplifier voltage at the

paper read 4 decibels
to the inch. A scale
of 2 decibels to the
inch can be obtained
by using the lower slides of a 10in. rule.

The theory on which the method is
based is as follows.

If we set the cursor of a 5in. shide rule
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I T is customary to present fre-
quency vesponse characteristics
on a decibel or logarithmic basis,
and since the slide rule is itself
divided on a logarithmic scale it
can be conveniently employed for
the direct plotting of curves without
intermediate steps of calculation.

to graduation 18.9 on the top fixed scale,
the hair line is distant 2.5 log 18.9 inches
from the zero point on the top fixed scale,
and 2.5 log 18.9+ A. inches from the end
of the wood.  (Fig. 2.) If we move the
slide until graduation-35.7 on its topscale
coincides with the hair line, then the hair
line is distant 2.5 log 35.7 inches from the
zero point on the top sliding scale, and 2.5
log 35.7+ A inches from the end of the
wood of the slide.” Consequently the end

357 :
2'5 LOG 189 INGHES

SETTING 189

A I 2'5 LOG 189 INCHES>

— o |

, -[‘—2'5 LOG 357 INCHESAFI \

SETTING 357

Fig. z.—Illustrating the principle underlying
the use of the slide rule for plotting decibel
curves.

of the wood of the slide is distant (2.5 log

35.7+A)— (2.5 log 18.9+ A) inches from

the end of the wood of the fixed scale. The

length that the shide projects beyond the
end of the rule is therefore

(2.510g35.7+A)— (2.5log 18.9 + A) inches

=2.5 (log 35.7 —log 18.9) inches

357

=2.5 log 8.9

If the voltage rises from 18.9 to 35.7

the gain in decibels is

inches

35-7
18.9
or 8 times the length in inches that the
slide projects beyond the end of the rule.

If the settings of the cursor and slide had
been made on the upper scales of a 1oin.
slide rule then the length which the slide
projected would have been

35-7
5 log 18.
and the gain in decibels would have been
four times this length.

It should be noted in conclusion that a
slide rule in which the slide is exactly the
same length as the body is essential ; and
those rules in which the slide is fore-
shortened to accommodate a pointer for
auxiliary scales in the middle channel can-
not be used.

20 log
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Listeners Guide for

Outstanding Broadcasts at Home

WILHELM BACK-
HAUS, solo pianist
in Schumann’s A
minor concerto, to be
played in the B.B.C.
Symphony Concert at
the Queen’s Hall on
Wednesday next. Sir
Hamilton Harty con-
ducts.
(H.AM.V. plioto.)

RICHLY VARIED
“ COLOURFUL ~’—the Ameri-
can publicity agent’s favourite
adjective for Palm Beach,
molasses, Beethoven, gasolene
and what not—really does
describe the coming week’s
B.B.C. programmes. If the
once-mooted loud  speaker
colour attachment, working in
sympathy with programme
moods, were now in vogue, the
spectrum  would be very
thoroughly exploited, for in
seven short days we shall range
from the St. David’s Day cele-
brations to ‘* Pagliacci,” from
the Peace Ballot to ** Ambrose
Applejohn’s Adventure.”’
BRITISH MUSIC
WHETHER because of Jubilee
Year, or because buying British
is fashionable, the B.B.C. is
now = giving home-produced
music a well deserved airing.
To-morrow (Saturday) (Na-
tional, 10) Joseph Lewis con-
ducts Section C of the B.B.C.
Orchestra in works by German,
Elgar, Haydn-Wood and Geot-
frey Shaw; while the Sunday
Orchestral Concert (Regional,
9.20), directed by Adrian
Boult, will comprise the works
of Holst, Delius and Bax. May
Harrison (violin) and Lion«l
Tertis (viola) will play.

30-LINE TELEVISION

Baird Process Transmissions

Vision, 261.1 m.; Sound, 296.2 m.

SATURDAY, MARCH 2nd,
4.30-5.15.

Hermione Gingold (impressions);
Georgie Harrnis (stage and screen
star); Max Kirby (songs);
Sydney Jerome's Quintet.

WEDNESDAY, MARCH 6th,
11-11.45,

Renée de Vaux (character sketches) ;
Elinor Shin (mimes and dances) ;
Navarre (impressions of famous
singers).

SAAR DAY IN GERMANY
To-pay (Friday) is unique
in German broadcasting, for
from 5.30 a.m. onwards all
stations in the Fatherland are
bonded in a simultaneous
transmisston  celebrating the
return of the Saar. Each sta-
tion is in turn contributing its

Frederick Leister as Pelleticr
and Frederick Peisley as his
son, Jacques. Dino Galvani
plays Emile, the valet, and
Margarita Scott plays Made-
leine.
<3 i e
AMBROSE APPLEJOHN
‘““ CHARLES  HAWTRY  in

‘ Ambrose Applejohn’s  Ad-
venture,” '’ is one of those rich
theatrical memories hke

“Irving in ‘ Hamlet,” ” or
““ Phelps in ‘ Macbeth.” "’ A
broadcast version by Lance
Sieveking will be heard on
Thursday next (National, 8.13)
with Esmé Percy in the name
part. This Arabian Nights’
entertainment will be *‘ com-
plete with hidden treasure,
maidens rescued from desper-

and Abroad

BURLESQUE

BuRrLEsSQUE, being founded
on ideas rather than slapstick
action, rarely fails at the
microphone, so “‘Telling the
World,”” a musical burlesque
of Fleet Street, by L. du Garde
Peach, on Tuesday (National,
8) and Thursday (Regional, 9},
should make a hit. The music
is by George Barker. The
scene is a newspaper office in
which all employees are men:-
bers of the aristocracy. Nita
Nitwit will be played by
Miriam Ferris and Lord Ullidge
by Alfred Wellesley. Fortun-
ately, the ** man-in-the-strect ”’
gets a look in in the person of
Edgar K. Bruce.

A BREATH-TAKING MOMENT in “Ambrose Applejohn’'s Adventure.”” The picture shows the late Sir
Charles Hawtrey in the name part when the comedy was first produced at the Criterion Theatre some ten

years ago.

quota to the etheric concert,
culminating in a relay by
Frankfurt of a great demon-
stration at Saarbrucken at 7
p.m. From g until midnight
the Deutschlandsender is offer-
ing special dance music.

< <3 i=
THRILLER
Arr who delight in the

closely knit dramatic thriller
should tune in Sacha Guitry’s
““ Two for Dinner,” which is
billed in the Nationali pro-
gramme for g o’clock on Mon-
day next. The characters in
this Grand Guignol drama are

ate characters, love at first
sight, and midnight alarms.”’
< <> <>

SMETANA

PraGuE is remembering the
birthday of the great Czecho-
slovakian composer, Smetana,
to-morrow night (Saturday)
by relaying his opera, ‘‘The
Bartered Bride,”” from the
Scala, Milan, from 8 till 11.
On the same day, from 6.55 to
7.30, Brussels No. 1 gives a
concert of Smetana music on
records.

Smetana was born on March
2nd, 1824.

The play is to be broadcast on Thursday next (Nat., 8.15).

OPERETTA

SacHA GuiTry, the drama-
tist, appears as opera librettist
i “S.ADM.P.,” the one-
act operetta by Beydts, to be
broadcast by Paris PTT to-
night (Friday) at 8.30. Pre-
ceding this operetta will be
Thomas’ two-act operefta,
“Le Caid.”

Kalmdan’s tuneful operetta,
“A Kiss in Spring,”” will be
relayed by Budapest to-
morrow night from 7.10 to
g.135, and will be followed
by an hour of typical gypsy
music.
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the Week » » =«

EARLY WAGNER

Wagner’s  first  operatic
work, ‘‘Das Liebesverbot’’
(“Forbiddzn Love”’), will be

relayed from a Vienna theatre
by Radio Paris to-morrow
night (Saturday) from 7.45 to
9.30. Vienna relays the same
opera the following evening at
the same time. First pro-
duced at Magdeburg on March
29th, 1836, ‘‘Das Liebesver-
bot’ is based on Shake-
speare’s ‘‘Measure for Mea-

I

sure.

<<

CARNIVAL
AT this time of year the car-

nival spirit grips most of
Europe.
To-morrow night (Satur-

day) Leipzig relays a car-
nival programme from the
zoo. We are told to look for-
ward to an augmented choir of
3,000 singers. Munich and
Leipzig have a carnival pro-
gramme on Sunday from 6 to
8.30, and the same stations on
the following evening relay a
carnival ball in the Frankfurt
Broadcasting House between
g.30 and 11 p.m. In Germany
the celebrations reach their

height on Tuesday, and lis-
teners who want to obtain an
excellent idea of the fun should

« THEATRE ROYAL,” at the Lyric, is the play from which a scene

will be broadcast this evening (Friday) on the Regional wavelengths at

7.30.

In this scene are Madge Titheradge, Marie Tempest and Robert

Douglas, who come to the studio to-night.

tune in Cologne, Munich and
Frankfurt between 7 and 12.
VIENNA, PARIS, ROME

To-MmorrROW night (Satur-
day) Vienna keeps step with
the times by giving Johann
Strauss’ operetta, ‘' The Car-
nival in Rome.”” Then on
Tuesday all French State sta-
tions, except Radio Paris,
broadcast-a concert epitomis-
ing the carnival spirit in
Europe.

CARNIVAL SPIRIT permeates the European ether this week. French
stations take part, and Radio Cote d’Azur gives a commentary on the
Nice carnival, at which this picture was taken.

A FORGOTTEN OPERA

HANDEL probably wrote more
forgotten operas than any other
composer, living or dead. One
of them, ‘‘ Rodelinda,” will
be revived, scene by scene,
next week in the °‘ Founda-
tions of Music *’ series. The
music of these early operas is
always unmistakably Handel-
ian, and although there is a
touch of sameness about them,
taken singly they are delight-
fully stimulating.

<> < <

SYMPHONY CONCERTS

AMONG the more promising
symphony concerts is that
from Radio Paris at % on
Thursday, March 7th. In a
programme of Belgian music
the National Orchestra will
play Vieuxtemps’ Violin Con-
certo No. 5, with Béthune as
soloist.

During the same period
Kalundborg offers its twenty-
first Thursday concert. This
includes the Bach Cantata
No. 67, given by the Radio
Symphony Orchestra and the
State Radio Choir conducted
by Fritz Busch.

< =

PEACEFUL FIGHT

THeRrE will be no mincing of
words when the Rt. Hon.
Viscount Cecil of Chelwood,
K.C., D.C.L,, LL.D., and the
Rt. Hon. L. S. Amery, M.P,
meet on Monday evening to
debate the Peace Ballot
(National, 10.5).

THE AUDITOR.

»
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HIGHLIGHTS OF THE WEEK

FRIDAY, MARCH Ist.
Nat., 8, St. David's Day Program-
me. 845, Geraldo and His
Sweet Music.-  10.20, B.B.C.
Orchestra, Section D, conducted
by Leslie Heward.
7.30, " Theatre Royal."
. B.B.C. Bach - Handel
Chamber Concert.
Abroad.
Huizen, 7.45, Oratorio
zar " (Handel).

SATURDAY, MARCH 2nd.

Nat., 7, “In Town To-night.”
7.30, Leicester Brass Band Festi-
val. 8.30, “Music Hall.” 10,
British  Composers’  Concert’
(B.B.C. Orchestra, Section C).

Res., 8, Conversations in the Train-
IX. 8.20, Recital by Bernard
Shore (violin) and Angus Mor-
rison (piano). 9.20, ** Pagliacci ”
(Leoncavallo).

Abroad.

Radio-Paris, 9.30, Opera: “La

serva padrona’ (Pergolesi).

SUNDAY, MARCH 3rd.

Nat., 1, Scottish Studio Orchestra.
4, Organ Reatal by G. D.
Cunningham. 5.30, The Lener
Quartet. 9, Albert Sandler and
the Park Lane Hotel Orchestra.
10, The Wireless Military Band.

Reg., 5.30, Band of HM. Grenadier
Guards. 9.20, Sunday Orches-
tral Concert: B.B.C. Orchestra
(Section B).
broad.

Kalundborg, 7.15, Danish Romantic
Music.

MONDAY, MARCH 4th.

Nat., 8, Leonard Henry's Concert
Party. 9, * Two for Dinner,”
by Sacha Guitry. 10.5, Peace
Ballot Discussion : Viscount Cecil
and Rt. Hon. L. S. Amery, M.P.

Reg., 7.15, Henry Hall and the
B.B.C. Dance Band. 8, The
BB.C. String Orchestra. 9,
Folk Songs from Many Lands.

Abroad.

Warsaw, 9.15, Polish folk music.

TUESDAY, MARCH 5th.

Nat., 8, “ Telling the World.”
9.20, Chopin Nocturnes by Ceal
Disxon (piano). 10, ““ News from
America.”

Reg., 8, Recital by Miriam Licette
(soprano) and Shepherd Munn
(piano). 9, B.B.C. Theatre
Orchestra.

road.
Kalundborg, 7.2, Ballet Music.

WEDNESDAY, MARCH 6th.

Nat., 7.30, B.B.C. Variety Orchestra
in Musical Comedy and Film
Selections. 830, B.B.C. Sym-
l}z{l’;«:ﬁny Orchestra at the Queen’s

* Belshaz-

Reg., 8, National Dances by the
Wireless Military Band. 8.40,
mic opera excerpts.
Abroad.
Toulouse, 9, Opera : ““ La Basoche ™
(Messager).

THURSDAY, MARCH 7th.

Nat., 8.15, ** Ainbrose Applejohn's
Adventure.”

Reg., 7.15, “ Divertissement.”
8.15, Reginald King and His
Orchestra. 9, “ Telling the
World.”

Abroad.

Brussels I,

Concert.

9, Gustav Mahler
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MV. High-Fidelity Autc

- An Instrument of Wide Scope
and Exceptional Refinement of
Performance

FEATURES.—Type. — Superhelerodyne
Circuit.— HF amplificr — medium- and long-wave oscillator —

radis  gramophone for AC
mains.
short-wave oscillalor—var.-mu screen grid first det.—Ist IF amplifier—-IF
amplifier for AVC— melal oxide AVC rcctifier-— double-diode-triode quiel
tuning valve—2nd signal IF amplifier—double-diode-iriode second delector
—-LF amplifier — eonlrast amplifier — push-pull-triede oulpnut valves.—
Parellel full-wave valve rectifiers. Controls.—(1) Tuning, with neen
indicator. (2) Waverange swilch. (3) Selectivity cnd contrast control.
() Volume Control. (5) Tone balance conirol. (6) Threshold sensilivity
(7) Record-changer confrols, including reject buiton. Price.—
Makers.—The Gramophone Co., Ltd., 98-108, Clerkenwell
Roaed, London, E.C.1.

control.
110 guineas.

ments per se has not been allowed to run  the accompaniment of so-called high-

DVANCES, both in superhetero-
dyne circuit design and in the
technique of high-quality repro-
duction, have been both numer-
ous and rapid during recent months, and
the H.M.V. model 8oo may safely be said
to epitomise the present state of our know-
ledge of the art of electro-acoustic enter-
tainment. It is, however, characteristic
of this instrument as an H.M.V. product
that enthusiasm for technical improve-

riot to the extent of creating any sugges-
tion of fierceness in the performance. The
range and sensitivity of the radio receiver
is kept well in hand by an elaborate QAVC
system, the loud speakers are muted during
all changes of circuit by means of the
control switches, and the audio-frequency
range, while extending high enough to
give reproduction which will prove a
revelation to most people, has not been
made so wide as to introduce or over-
emphasise alien noises which are so often

fidelity reproduction.

The maximum frequency response is
from 40 to 8,000 cycles, but this, of course,
can only be used under favourable circum-
stances. A switch is provided giving three
other alternative frequency ranges up to
7,000, 5,000, and 3,000 cycles respec-
tively. The frequency response is restricted
by altering the band width of the HIF and
IF circuits and is not accomplished wholly
by tone-correction in the L.F. stages, as is
sometimes the case.
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Separate valves are assigned to every function of the circuit, and interesting features are the special IF

amplifier feeding ti
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radiogram

MODEL 800

AVC is in operation on all four ranges,
but the Q valve, providing noise suppres-
sion between stations, does not operate
with the switch in the most selective posi-
tion. In the two high-fidelity positions
(7 ke /s and 8 ke/s) the point at which the
noise suppression control comes into opera-
tion can be pre-set by means of a graduate«i
knob at the back of the cabinet.

In association with the celzctivity contrcl
is a switch for bringing into operaticn the
contrast amplifier. This is a device for
increasing the volume range between pian-
issimo and fortissimo passages in orches-
tral music, and is brought into action hy
depressing the knob of the selectivity
control.

Five Wave Ranges

The waverange switch is mounted im-
mediately above the tuning scale and
operates a shutter which uncovers the ap-
propriate scales. A high-ratio slow-moticn
drive is provided, and the tuning knob
carries a small handle for rapid exploration
of the tuning range. The neon tuning
indicator is mounted in a recess in the
tuning scale escutcheon plate. In addition
to the normal medium- and long-wave
broadcast ranges there are three short-
wave ranges covering wavelengths from
13 to 80 metres. )

The circuit diagram looks rather compli-
cated, but this is only because separate
valves have been assigned to many of the

functions which in cheaper sets are per-
formed by multiple-purpose valves. The
aerial input is connected through a band-
pass filter to a signal frequency HF stage
on the medium- and long-wave ranges, and
directly to the input of the first detector
on the three short-wave ranges. Separate
triode oscillators are used for short waves
and for the normal
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is used to operate the Q valve. Conse-
quently, this circuit is-not opened until the
exact tuning point for any given station is
approached. Hence, not only is side-band
shriek eliminated but the neon tuning indi-
cator, which derives its voltage from the
Q valve, functions with unusual rapidity
and precision. The delay voltage for the

broadcast wave-
lengths, and the first
detector 15 a variable-
mu  screen - grid
valve.

Following the first
detector is the first
IF  amplifier, the
transformers  asso-
ciated with  which
ar¢  provided with
variable  coupling,
controlled by  the
selectivity switch.
This switch also con-
trols the coupling of
the aerial band-pass

filter and also the
damping of the IF
transformers.

The output from

the first 1F amplifier

branches, one path
going  through a

second signal TF amplifier to the double-
diode-triode second detector and the other
through a separate pentode IF amplifier
for operating the AVC and Q circuits.
The pentode valve has a high input im-
pedance, and there is no detrimental
loading of the signal amplifier circuits.
The AVC rectifier is a Westector fed from
the broadly tuned primary of the AVC IF
transformer. (A second Westector acts as
a limiting device to by-pass surges which
might be of too short a duration to operate
the AVC system.) The highly selective
litz-wound secondary, on the other hand.

General view of the control panels. The ‘motor board i

spring-suspended.

AVC is derived from the main HT potentio-
meter and is given a different value for
short waves. The time constant is also
made much shorter than usual, to cope
with the rapid fading which is often expe-
rienced on short wavelengths. .
With regard to the operation of the Q
valve, we cannot do better than quote
from the handbook issued by the Designs
Department of His Master's Voice: “ The
Q circuit is made to have greater selectivity
than the signal so that as a station is tuned
in it is not audible until almost the centre
of the carrier wave is reached. This means
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+ AVC, noise, suppression and tuning indicator circuits, the duplicated oscillator valves, and the volume coi.trist amplifier.
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that mistuning of a station (resulting in
shrill side-band reproduction) is impos-
sible when the Q action is operative.
Whilst there is no signal the triode portion
of this valve has no negative bias, and an
anode current of some 10 milliamperes
flows. As this current also flows through
the cathode bias resistance of the second
signal channel IF amplifier, the latter
valve is biased back beyond its cut-off
point, and no signal is passed on to the
second detector. When, however, a signal
is received the sharply tuned secondary of
the AVC IF transformer feeds the diodes o
the Q valve, which rectify and supply a
negative grid voltage to the triode portion
of the valve. This cuts the anode current
down to a negligible value, and thus re-

Wireless
World

the output from the anode circuit of the
contrast valve is fed back out of phase to
the grid, and the constants of the circuit
are arranged so that the effective imped-
ance of this valve decreases as the signal
input decreases. As a result the loud
passages remain unchanged, but quiet
passages are further reduced in volume.

Tone Control

The manual tone control is associ-
ated with the push-pull transformer feeding
the output valves, and consists of a
variable capacity across the secondaries for
high-note reduction, ganged to a shunt
across one-half of the primary for bass
reduction. The control knob is fitted with
a notch which enables the user rapidly to

MARCH 1st, 1935.

handling capacity, but the distribution of
sound extends over a much wider angle in
the front of the cabinet. Composite cones
with thin metal centres are employed to
ensure a sustained response up to 8,000
cycles, while the suspension permits the
development of really large amplitudes in
the bass without the necessity of resorting
to bass resonances.

The general impression of the quality is
one of breadth of tone, in which the whole
range from 40 to 8,000 cycles is filled out
without resonances, but, more important
still, without the troughs which often occur
in the middle of the frequency range in
otherwise quite excellent loud speakers.
Much of the credit for the absence of un-
natural bass must go to the cabinet
designer, who has produced a model which

is at the same time

MEDIUM AND LONC WAVE

HF AMPLIFIER VALVE VMS 4B

OSCILLATOR  VALVE
MH4

acoustically  solid
and pleasing to the
eye.

The radio per-

formance is notable
for its versatility,
for not only can
extreme range and

adjacent  channel
1st DETECTOR selectivity be ob-
VALVE tained with  the
VMS A48 P selectivity  control
N | in the 3 kc/s posi-
ﬂﬂtﬂ s tiqn, but the re-
2?5%?”\%? : = OUTPUT VALVES | ceiver in other posi-
CONTROL 7 / PX25'S tions of the switch
o - can be left to itself
. Ak\'PLIFIER - : G 12 =Y to choose only those
VALVE B ‘JH = =( stations which are
VMS48 0 e 1) 7 B likely to give a
=% o= 1( satisfactory pro-
SHORT WAVE =10 1,50 i g e gramme from the
OSE}%@TEOR /\“ L, W LT EEEE 4 == quality ~point of
MH 4 2 “’V L @7/ =——— | ——RECTIFIER VALVES| View.

ord = =~ Rk 3 Ui14's The short-wave
IF AMPLIFIER | 24 7 ranges are lively,
VALVE e i s and productive of a
M< 4B very wide choice of
— / | —\ in.tervesting’ trans-
/ . missions. The scales
Q VALVE \ \ are calibrated in
MHA4D s \ I wavelengths, and
2nd DETECTOR CONTRAST AMPLIFIER those bands dWhigh

——— VALVE VALVE VM P4 Tt are occupie
MH4D LF AMPLIFIER VALVE M H 4 l Wireless o ldl regular broadcas};
AV C IF AMPLIFIR VALVE MSP4 e transmissions  are
clearly  indicated.
General view of the interior. The parallel loud speakers have identical characteristics, but the right-hand unit is Incidentally, the

energised and the left-hand has a PM field.

leases the heavy biasing voltage from the
second IF signal channel amplifier. The
neon fluid-light indicator is associated with
the anode circuit of the ) valve and there-
fore is very selective and gives an exact
indication of resonance.”

The double-diode-triode second detector,
which is quite straightforward, is followed
by a triode second LF stage in which there
is a certain amount of bass correction and
also high-note correction for side-band
cutting. The output from this stage is con-
nected through a push-pull transformer to
the power valves, and the contrast valve
functions as a variable shunt across the
primary of this transformer. A portion of

regain  the normal level response.

The push-pull PX25 output valves are
capable of delivering 10 watts with less
than 5 per cent. distortion. Twin loud
speakers are provided to handle this output
and it is interesting to note that, whereas
in most modern designs intended for high-
fidelity reproduction one loud speaker is
called upon to handle the bass and the
other the treble, in the Model 800 the fre-
quency characteristics of the two units are
identical. The only difference is in the
field magnets, one of which is of the per-
manent-magnet type and the other mains
energised. Not only does the combination
of the two units give increased power-

sensitivity of the set
in the vicinity of 19
metres and 31 metres, which are used by
some of the more important American
stations, has been increased. The instruc-
tion book also contains a most useful table
showing the wavelengths on which distant
transmissions are most likely to be found
at different times of the day, and also in
summer and winter. :

Great attention has been given to detail
in the design of the gramophone portion,
to ensure that the quality of reproduction
from modern recordings shall be compar-
able with the radio performance in this
respect. The record changer, which is
capable of handling up to eight 1oin. or
12in. records has been speeded up in
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operation, and the complete mechanism
is spring-suspended to prevent the trans-
mission of the slightest vibration to the
cabinet and valves, The heavy cast-iron
turntable is belt driven from an induction
motor to ensure absolute constancy of
speed. The pick-up is of a special high-
fidelity type, and a rather larger counter-
balance weight than usual is employed, as
this pick-up requires a needle pressure of
only 2 oz. compared with the standard
pressure of 5 oz.

The contrast control wvalve can be
brought into operation on gramophone as
well as on radio reproduction. The real
pianissimos which every conductor strives
to obtain from an orchestra, but which can
never be recorded in the normal way on
account of surface noise, are obtainable
from this instrument with the real atmo-
sphere of the concert hall.

Space does not permit a complete inven-
tory of all the minor refinements of the
instrument, but as an instance the syn-
chronous electric clock with interior 1llu-
minated dial may be mentioned as an
example.

One of the side panels of the cabinet is
removable for inspection of the chassis,
and a lamp-holder, wired directly to the
mains, provides for internal illumination
of the cabinet when making adjustments.
Incidentally, the services of a specially
trained engineer are available to those pur-
chasing one of these sets when the instru-
ment is installed.

A hundred and ten guineas is a high
price to pay for a radio-gramophone, but
those who must have the best can be sure
of.a very generous return for this expendi-
ture in the wide scope of entertainment
provided by this instrument and the un-
doubted refinement of its performance.

AN IMPORTANT
NEW FACTORY

Wireless
Worildl
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Television Wavelengths and Airecraft

An Authoritative Letter Quoted

Denman, of Heston Airport, on the

subject of wavelengths for aircraft
communication appeared in a recent number
of The Times. Now that wavelengths for
television are being so much discussed, it is
of particular interest to publish in full the
text of this letter. Mr. Denman says:—

**In the British Air Number of The Times
I called attention to the serious shortage of
wavelengths for aviation wireless communi-
cations. On this matter world agreement
cannot be reached until the next Telecom-
munication Conference meets in Cairo in
1937. Without some carlier improvement,
however, our internal air routes cannot ex-
pand frecly.

“* A single television transmission occupies
as much of the wavelength spectrum as
eighty separate radio telephone conversa-
tions. Less than one-tenth of this number,
however, is at present available for all com-
munications between ground and air.

“The Postmaster-General (who controls
all purely internal wireless services) has
already shown that he is alive to the signifi-
cance of civil aviation development by the
grant of air mail contracts. As an essential
preliminary to the long-delayed planning of
our internal air routes, the reservation of
wavelengths for communication, fog land-
ing, and (ultimately) television between
ground and air is of at least equal
importance.”’

A point not mentioned in this letter, but
to which it may be worth while to draw

qN interesting letter from Mr. R. P. G.

attention, is the fact that, although the
service range of a seven-metre television
transmitter is generally put at about 25
miles, this refers to the ground range of
the transmitter only. The ‘' sky’ range
may be very much greater before attenua-
tion becomes marked. This means that, as
far as aircraft communication is concerned,
television transmitters would monopolise the
ether to a far greater extent than might
generally be supposed from a consideration
of the ground range alone.

THE RADIO INDUSTRY

IN spite of the fact.that it costs only 8s. Gd.
in the 120-volt size, the new Oldham ** Red
Band’’ battery 1s of the extra-capacity type.
It is claimed to have a 50 per cent, longer life
than low-priced standard batteries. Address:
Oldham and Sons, 1.td., Denton, Manchester.

<> > @ @

All communications for Partridge and Mee,
Lid., should now be addressed to the works at
Aylestone Park, Leicester.

> > > %

We understand that in Philips’ Laboratory
at Eindhoven new cathode ray tubes have been
elaborated for use in television experiments
which are being carried on in that laboratory.
These experiments have already led to the con-
struction of a new receiving apparatus for tele-
vision, by means of which reception tests were
recently conducted in Berlin.

The accompanying photographs show the
general site, and a near view of one of the
buildings, of the new factory of Standard
Telephones & Cables, Ltd., at New Southgate.

The total floor space at present built is
365,000 square feet, and 3,300 are employed.
The ultimate plans provide for an area of
1,000,000 square feet,

A smaller factory has been submerged in
the new building scheme and nothing has
been allowed to stand in the way of most
up-to-date and efficient planning.

The activities of the new factory embrace
all telephonz and radio equipment, the manu-
facture of transmission equipment, cables and
valves Deing still carried on at Woolwich,
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Foundations of Wireless

Part XIII.—How the Triode Amplifies

By A. L. M. SOWERBY, M.Sc.

REPARATION and the interpretation of dynamic characteristic

curves, from which the behaviour of a wvalve as an amplifier

under working conditions can be estimated, are dealt with in this
tnstalment.

’

HE ‘‘ characteristic curves”’ of a
valve, whether the anode current
is shown plotted against anode
voltage or against grid voltage,

do not give complete information as {o

initial (negative) grid voltage. The anode
current will swing in sympathy with the
changes in grid voltage, the points B and
C marking the limits of the swing of both.
The current, swinging between 7% and 4
mA., is reduced by

12 mA. on the nega-

tive half-cycle and
increased by  the

same amount on the

positive one. The

whole is therefore

equivalent to the

] ]

original steady cur-

rent with an alter-

nating current of 13

mA. peak super-

posed on it.

K=+ BE;

The voltage

applied to the grid

has therefore pro-

Mt —

NG
]
-]

duced an alternating
component in the

anode current, and,

ANODE CURRENT la IN MILLIAMPERES

since this current is

y |
AR

flowing in a circuit of

moderately low re-

sistance (namely,

(Continued from page 204 of
February 22nd issue)

the grid were allowed to run positive it
would collect electrons instead of making
them all pass through its meshes, and a
current would then flow round the grid cir-
cuit, absorbing power from the generator.
Since this may be, in practice, a tuned
circuit of high dynamic resistance, this
absorption of power would have markedly
ill effects in reducing the voltage across it
and in decreasing the effective selectivity.

Provided no current flows in the grid
circuit we may for the moment regard the
valve as absorbing ne power in that circuit.
This condition will always be fulfilled -if
the initial negative voltage, known as grid
bias, applied by the battery, makes the
grid negative enough to prevent the flow
of grid current even at the peak of the
positive half-cycle of signal voltage. In
gencral, the bias required is equal to, or
a volt or so greater than, the peak of the
signal that the valve has to accept.

The Load Impedance

The development of an alternating anode
current in response to the signal is not,
however, enough. The next valve in the
chain will require an alternating voltage
to operate it.  To develop this voltage we
have to put an impedance of some kind in
the anode circuit of our valve, so that the
alternating current through it shall de-
velop the alternating voltage we want.

In principle this is simple (see inset to
Fig. 71), but it brings a complication in its

GRID VOLTAGE Eg

0. -9 =8 -7 -6 -5 -4 -3 =

Fig. 70.—Anode current-grid voltage curves of a medium-impedam;e
The alternating anode current evoked in

response to an alternating grid-voltage V, can be read from the curves.

indirectly heated triode.

how the valve will behave in the set.
They do, however, provide the necessary
data from which its performance can be
determined.

In Fig. 70 we have a set of E,—1I,
curves for a typical triode of the medium-
impedance class. As the slope of the
curves shows, its mutual conductance g
is about 3} to 4 mA. per volt for anode
currents in excess of about 4mA., but
less for lower currents. Suppose that, as
suggested in the inset to that figure, we
apply a small alternating voltage V, to
the grid of the valve, what will the anode
current do? If the batteries supplying
anode and grid give 200 and 2§ volts
respectively, the anode current will set
itself at about 53 mA.—point A on the
uppermost curve.

If the alternating voltage applied to the
grid has a peak value of o.5 volt, the
total voltage on the grid will swing be-
tween —3 and —2 volts, alternate half-
cycles adding to or subtracting from the

—

AMPLIFIED

SIGNAL ¢

VOLTAGE 320,
5 2

the AC resistance of

the valve itself, some

14,000 Q) it repre-

sents a very appre-

ciable amount of AC

power. Thus, a

small or negligible
amount of power

applied to the grid
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has released a much

4

larger amount, de-
rived, of course,

L

from the battery, in
the anode circuit.
The observant and
enquiring reader may
have wondered why
the grid of the valve
has been shown, in
these curves, as
always negative, and never positive, with
respect to the cathode. The reason is
bound up with the desire to expend as little
power as possible in the grid circuit, If

Fig. 71.—E,—I, curves of the valve of Fig. 7o0.

20,000 0 '’ drawn across the curves gives, in conjunction with the

curves themselves, full data as to the performance of the valve with this
value of anode resistance and an HT battery voltage of 240 V.

50 140, 160 1

*oov
ANODE VOLTAGE Ea

The line “R =

train. The circuit referred to shows very
clearly that the alternating voltage is de-
veloped actually on the anode of the valve ;
we can therefore no longer assume, as in
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discussing Fig. 70, that the anode voltage
is constant.  Instead, it rises and falls
with the alternations of the signal.

To find out what happens when grid
and anode voltages vary together in this
way we again have recourse to the valve
curves, using this time the E,—I, curves
of Fig. 71, each of which refers to a
definite fixed grid-voltage as indicated
against the curves themselves.
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Fig. 72.—Dynamic characteristic of the valve
of Figs. 70 and 71 used in the circuit inset
on the latter Figure. The dotted lines are
ordinary E,—I, curves, as in Fig. 7o.
Note the much decreased slope of the dynamic
characteristic and that a different dynamic
characteristic could be plotted for every
combination of anode resistance and battery
voltage.

The inset to Fig. 71 indicates that the
battery supplies 240 V to the anode cir-
cuit as a whole. The steady anode cur-
rent through the anode resistance R will
drop across this resistance some portion
of the applied voltage ; at the anode itself
the voltage will therefore be less than
240 V. For any given value of R we can
plot voltage-at-anode against anode-
current ; if R=20,000 Q, there will be lost
across it 20 volts for every milliamp. flow-
ing, and the voltage at the anode will be
reduced below 240 V by this amount.
Thus the anode voltage will be 200 if
I.=2 mA., 160 if I,=4 mA., and so on.
Plotting these points gives us the line
“R=20,000Q"" of Fig. 71.

Dynamic Characteristic

From the way in which this line has
been derived it 1s evident that every pos-
sible combination of I, and E, is ex-
pressed by some point along its length.
Each of the valve curves across which it
falls indicates the combinations of E, and
1, that are possible for the particular value
of grid-bias indicated against that curve.
It follows that if we set the bias at-2} V
with the anode resistance in circuit and
connected to 240 V as shown, I, and E,
will be indicated by the point A, since the
working point has to fulfil the double
conditions of lying on both straight line
and curve. For any other value of bias
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the anode current and wvoltage would
equally take the values shown by the
intersection of the load-line with the
corresponding curve.

1f the grid-voltage of the valve is slowly
increased from —§ V towards —4% V, the
anode current will fall, as in Fig. 70, but
the fall will be slower than in that figure
since the anode voltage will rise as the
current drops, as shown by the inter-
sections of the load-line with the curves
for successive values of bias.

Picking out and plotting the values of
I, for thesc intersections we get the heavy-
line curve of Fig. 72. This is the
dynamic or working characteristic of the
valve when used in the particular circuit
we are considering. Comparing it with
the ordinary or static curves shown in
fainter lines in Fig. 72, we see that it has
a much lower slope, thus representing a
lower mutual conductance, than thesc.
The working value of the slope of the
valve-resistance combination is approxi-
mately T mA/V, as compared with nearly
three times this value for the valve alone.

If we remember that g=u/R,, the
reason for the reduction in slope’ through
the inclusion of the resistance becomes
evident ; a change in E, of 1 volt, cqui-
valent to a change in E, of px volts, now
has to produce its anode-current change
through R, and R in series, instead of
through R, alone.

Hence the working slope of the valve-
resistance combination is u/(R+R,).

At the working-point A in Fig. 71 the
slope of the curve shows that R,=
14,400 Q, while the horizontal spacing be-
tween curves shows that p=39. This
gives, for the valve alone, g=39/14,400
=2.7I mA/volt. By reading directly
from the dotted curves of Fig. 72 at an
anode current of 3.45 mA. (the current at
A) we get the figure 2.65 mA/volt, which
is as close an agree-
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R, and R in series this will produce a cur-
rent of 39/34,400=1.13 mA. of AC.
This, flowing through R (=20,000 Q) wiil
cause a potential-difference of 1.13 x20=
22.6 volts.

1f one volt of signal applied to the grid
produces 22.6 volts across R, the ampii-
fication of the whole stage (valve plus re-
sistance) is 22.6 times.

Now we will check this directly from
the curves. In Fig. 71, the point A lies
on the curve E;= — 21 V. If we super-
pose on this a signal of 1 volt peak the
grid will swing between —34 and — 14 V.
Anode current and anode voltage will
then swing over the straight line BC,
which covers a voltage-swing of +22z V.
Thus a one-volt swing on the grid evokes
a 22-volt swing on the anode, as calcu-
lated.

The Effect of Load on Amplification

Either on this figure or on Fig. 72 we
can see the alternating anode current.
C lies at 2.45 mA., B at 4.65 mA., a
swing of + 1.1 mA., as calculated, round
the initial steady value at A.

For most purposes, all the information
likely to be of use can be read off at once
from a set of curves such as those of
Fig. 71 in conjunction-with the necessary
load-line. The working characteristic of
Fig. 72, plotted from the intersections on
Fig. 71, is chiefly used in connection with
the determination of the distortion intro-
duced in the case of output valves, and
particularly pentodes. To this point we
shall revert later.

The formula for amplification that we
have used, A=uR/(R+R,), shows at
once that by making R so large that R,
is negligible in comparison with it the
amplification given by the stage will rise
towards a theoretical maximum equal

ment as free-hand
curves are likely to 453 I L]
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This study of the

ANODE RESISTANCE R

effect of a resistance
in the anode circuit
upon the character-
istic curves of a valve
has brought us to a point from which tae
behaviour of the valve as an amplifier is
immediately apparent. First, the calcu-
lation. Let us start up the AC generator
V, of Fig. 71 and assume it delivers 1 volt
to the grid of the valve. This is equi-
valent, as we know, to introducing p
volts, or in this particular case 39 volts,
of AC into the anode circuit. Applied to

Fig. 73.—Amplification of stage with different values of anode re-
sistance R. The valve, throughout, is supposed to have p = 39,

R, == 14,400 ohms.

to u, which supplies the reason for calling
this quantity the ‘‘ amplification factor ”’
of the valve.

The same result can be had graphically
by considering Fig. 71.  For a higher
value of R than 20,000 @, the line would
be more nearly horizontal ; assuming the
working point A retained, it would cut the
axis I,=0O at a higher voltage. Imagining
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Foundations of Wireless—

the line pivoted round A till it becomes
horizontal (R indefinitely high) we arrive
at a diagram in which the anode current
remains constant while the anode voltage
changes, and so leads to pu as the stage-
gain.

Conversely, the effect of a lower load
can be studied by tipping the load-line
towards the vertical; evidently a lower
stage-gain would be produced until, in
limit, the line becomes vertical (R=0)
and there is no change in voltage at the
anode in response to the signal.

Fig. 73 shows the values of stage-gain
obtained with various

Wireless
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Random Radiations

By “DIALLIST”

He Who Pays the Piper

ROM France comes the news that
listeners in that country are in future

to play a considerable part in the caatrol
of their local broadcasting. In each area
an asscciation of listeners is to be formed,
whose annual meeting can be attennded by
anyone on production of his receiving
licence. At this meeting ten representa-

anode loads for a
valve in which R,=
14,400 Q and p=39.
It should be added
that such a curve
does not take into
account the fact that,
unless very high
anode voltages (ex-
ternal to R) are used,

+HT

Ro

AMPLIFIED
VOLTAGE

AMPLIFIED
#Ve R NOUTAGE

R, will not stay con-
stant as assumed, but

-BIAS

(a)

(b) IJ

will rise with the |L_
falling anode cur-
rent. True values

can only be obtained
by analysis of actual
curves on the lines of
Fig. 71.

As a summary of this part and the pre-
ceding, let us tabulate the most important
points about the triode valve.

(1) One volt at the grid controls the
anode current to the same extent as u
volts at the anode; p is the amplification
factor of the valve.

(2) Towards AC the valve has a resist-
ance R, depending for its exact value
upon the steady voltages applied.

(3) The control of anode current by grid
voltage is given by the ratio x/R,, known
as the mutual conductance or slope, g.

(4) As a corollary to the above, it
follows that a’'valve can be represented as
a resistance R, in series with a generator
the voltage of which is p times the AC
voltage applied to.the grid. This repre-
sentation (Fig. 74) takes no account what-
ever of steady wvoltages and currents,
except through their influence in deter-
mining u and R,.

(5) The amplification given by a valve
in conjunction with its anode resistance R

is A= as Fig. 74 clearly shows,

uR
R+R,’

(6) Since R,, u, and g all depend, to a
greater or lesser extent, on actual operat-
ing voltages, all detailed study of a valve's
behaviour must be made by drawing load-
lines across its actual curves, as in Fig. 71.
Deductions such as Fig. 72 can then be
made from these.

(7) For the consolation of those who
realise that tetrodes, variable-mu tetrodes,
pentodes, and screened pentodes are still
to come, it is worth remarking that points
I to 6 cover about 9o per cent. of the
philosophy of these more complicated
structures.

Fig. 74.—A stage of amplification, and (b) a diagrammatic represen-
tation of the anode circuit only, the signal voltage V, on the grid being
replaced by its equivalent, pV, volts, in series with the valve’s own
anode-cathode resistance R,.

Only Ohm'’s Law is needed to show that

R
voltage on R is ﬁf:"_ R,

tives will be elected to the local broadcast-
ing council. The council’s full membership
of twenty will be completed by the nomina-
tion of five representatives by the Ministry
of P.T.T. and five by literary, artistic trade
and technical bodies concerned with broad-
casting.

The chiei business of the council will be
to administer the finances of the local
station and to draw up the programmes.
The idea is a good one, for it is proverbial
that he who pays the piper should call the
tune. Myself, though, I can’t help feeling
that were I a Frenchman there would be
one distinction which very definitely I
would not court; and that would be
election to the local broadcasting council.
In every country listeners heave epistolary
half-bricks at those who are responsible
for the programmes. May the half-bricks
not cease to be metaphorical when
Monsieur Untel and Monsieur Chose are
available in the flesh as inviting targets?

In practice the council will probably
prove to be more facade than of any prac-
tical utility, for I observe that the Minister
of P.T.T. has reserved to himself the right
to veto any decision that it may make. In
this country of ours, as a matler of fact,
each Region has not one but several
advisory committees; yet I would almost
wager a radiogram to a gridleak that you
could not give the name of a single member
of yours!

The Stoker Announcer

Speaking of advisory committees reminds
me of the interesting book on broadcasting
by Professor A. Lloyd James, secretary
of the Committee on Spoken English.
Discussing announcers, he mentions that
one of them once made a trip across the
Atlantic as a stoker. This is Mr. R. D. A.
Marriot, who, when he was a Cambridge
undergraduate and thirsted to see the

world, signed on as a member of the black
gang of a liner bound for New York. Not
a few undergraduates have worked their
passage in this way, though in my time,
when there was a rate war in progress
between the various shipping companies, it
was more fashionable to travel steerage, as
you could for a couple of pounds.

The' voice most familiar to listeners is
that of Mr. Stuart Hibberd, the Chiel
Announcer. Like Mr. Marriot he is a Cam-
bridge man. His voice has long been his
fortune, for he was a choral scholar at St.
John’s.  He must have come to the micro-
phone very soon after Mr. Arthur Burrows
ceased to combine in himself the posts of
Chief Announcer, Director of Programmes,
Leading Spirit (as ‘* Uncle Arthur’’) of the
Children’s Hour, and almost every other
(except Chief Engineer) in the infant
B.B.C., for his career as an announcer
began in 1924.

"2 "= "a

Wireless to the Rescue Again

’I‘HERE can be no possible doubt that

the survivors of the disaster which
befell the great United States airship
Macon owe their lives mainly to her wire-
less installation. She was cruising on a
pitch-black night over the sea when, with
no warning, she got into difficulties. The
S.0.S. message was sent out and naval
ships in the neighbourhoed rushed to the
rescue.

Perhaps the most tragic episode in the
history of wireless was the sinking of the
Titanic. When the huge liner had struck
an iceberg and was slowly sinking there was
a merchant steamer in sight and only a
few miles away. In those days the smaller
ships carried only a single wireless operator,
and the one in the merchant vessel had
gone off duty. Had the Titanic’s mes-
sages been received the greater part of her
passengers might have been saved.

The Language of Radio.

O branch of science, I imagine, has been
so unfortunate as electricity in the
names that it has selected for its parapher-
nalia ; and wireless, the bud, has been no
luckier than its parent branch. Conden-
sers don’t condense ; batteries don’t batter ;
real grids no more resemble helixes of fine
wire than do real plates cylinders of thin
metal ; wireless sets are far from wire-less,
and whether their transformers transtorm
was hotly debated some time ago in the
correspondence columns of The Wireless
World. Many of our terms are the weirdest
hybrids of Greek and Latin, and the words
culled from both of the languages are used
in ways that would sorely puzzle the men
of Athens and Rome, could they come back
to earth once more.

The Germans have perhaps been wiser in
adopting purely German words for electrical
and wireless apparatus in everyday use,
though their term ““ Funk ’’ for wireless is
now out of date, since it means ‘‘spark’’
and thus enshrines the earliest type of
transmitter. When it comes to television
—itself a rather loathely mongrel word—I
hope that we shall not coin some horrid
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thing such as ‘‘ televiewer '’ or ‘‘ televist.”
‘“Listener '’ (or ‘‘listener-in’’) has proved
good enough as the description of the user

of a wireless receiving set; will not
““looker,”” or ‘' looker-in’’ if you wish,
serve admirably for the devotee of the

newest hobby? I am all in favour of the
simple words, words that are the shortest
cuts to the meanings they convey. A black
eye remains a black eye, even though you
describe it, as a medical witness once did,
as ‘‘a supra-orbital contusion! ”’

"o "n "a

The Loud Speaker and the Burglar

FEVV burglars have ever had such

unpleasant surprises as one who was
engaged recently in ransacking a country
house in the Midlands. Having convinced
himself that it was entirely unoccupied, he
made his way in and proceeded to the bed-

Wireless
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rooms, where he collected about a hundred
pounds’ worth of jewellery. Proposing
next to turn his attention to the drawing-
room, where a much bigger haul was to
be expected, he went downstairs, cautiously
opened the door and felt for the lighting
switches. He found them. The lights
went on.  But he paused outside the door
for a little murmuring sound was coming
from within the room. Then suddenly a
voice, a loud voice, a he-man voice burst
into speech. The burglar fled as fast as his
flying feet would carry him.

The house was that of Sir John Brown,
ex-chairman of the British Legion, who was
away in London celebrating his fifty-fifth
birthday. The burglar had clicked on two
switches, one of which controlled the wire-
less set, and though the voice was only that
of the announcer giving out the second
news bulletin, he stood not upon the order
of his going.

Letters to

the Lditor

The Editor does not hold himself responsible for the opinions of his correspondents

Television Standardisation

NOVV that there has been time to study.

the Television Committee’s Report it
would seem that one point of major import-
ance has been overlooked. 1 refer to the
question of the standardisation of picture-
frame frequency and scanning frequency.

The values chosen for these two basic
constants, common to all present systems
of television, will become a radical factor
in the design of many thousands of re-
ceivers.  When the service is established
it will obviously be very difficult to make
changes, and therefore the initial choice
should be made with as much foresight as
possible.

I write to suggest that it would be very
appropriate to select two frequencies which
are respectively an integral submultiple and
multiple of the standard 50-cycle frequency
in use for the National grid supply system.

Our clocks now run in unison with the
frequency of the grid supply, and surely we
may hope to have our television receivers
synchronised by the same means.

A. E. RIAL.

Mains Interference

E were interested to read the letter

from Mr. W. R. Morton in your Corre-

spondence columns in the issue of February
15th.

We suggest that the interfering noises
which he experiences are due toone or more
of the following causes:—

(1) The passage of steam or boiling water
through the pipe is causing localised air
locks resulting in the pipes mechanically
vibrating. Turning on a hot-water tap when
air locks are not in evidence may lead to
the same effect.

(2) The vibration of the pipe is probably
transmitted to others, either conduit-carry-
ing electric cables or further water pipes;
but in either case crossing or running parallel
and in contact with the hot-water pipe.

(3) Vibrations set up in the conduit
casing may be leading to intermittent con-
tact between the sections, or even to varia-
tions in the contacts of the wires in junc-
tion boxes.

(4) An even greater probability is that
the mechanical vibration is transmitted to

ceiling lights causing the lamps to make
and break contact.

Our suggestion No. 4 would seem the
most probable, as your correspondent states
that the direct earth to the receiver, and
finally to the hot- and cold-water pipes, has
no effect, .

Since these pipes are in any case substan-
tially earthed (if not directly), it shows that
the radiation is of a direct or indirect nature,
the interference being picked up in the
aerial input to the receiver.

Of course, if the earth lead is a long one,
this could also pick up interference, even
if it were a direct connection as stated.

We recommend Mr. Morton to examine all
his electric light fittings and carry out a
systematic search, commencing at the hot-
water pipes and tracing their path.

For Ward and Goldstone, Ltd.

Manchester. G. V. COLLE.

Technical Salcs,

YOUR correspondent, W. R. DMorton,

appears to be troubled by interference
caused through lack of continuity in the
water supply to the feed, probably due to
a poor washer, water-cock, etc., which
results in water being fed in a somewhat
jerky manner. This certainly was tiruc in
regard to a similar. trouble which I experi-
enced some little while ago, and I offer it as
a possible solution to his.

Plymouth. H. G. CRANE.

HAVE read with interest the letter from

a correspondent who states that he ex-
periences interference from his hot-water
supply system.

It seems to me that the most probable
explanation is that the steam issuing from
the boiler has caused the building up of
static electrical charges in some part of the
system and that the interference is due to
their periodic leakage to earth. This static
charge is also met with on steam wagons,
which are insulated from earth by their
rubber tyres; hence the loose chain which
always trails along the ground from these
vehicles in order to conduct the charge to
earth and prevent the driver receiving a
shock as he alights.

It seems just possible that the limestone
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deposit on the pipes may give the necessary
insulation from earth, and if this is so, the
only method of earthing the water, which
may be holding the charge, would be to drop
a clean metal plate into the tank. A wire
from this plate could then be earthed in the
usual way. C. A. CHESTER.
Bucksburn, Aberdeenshire.

Wireless in the Wilds

EADING ‘‘ Wireless in the. Wilds ™’ by
R. W. Hallows in the Fcbruary 1sth
issuc of Wireless World has reminded me of
a mcthod of obtaining LT current from
primary cells without variation of voltage.
Some years ago I connected a new ‘‘ dry-
charged ”’ slow discharge-type accumulator
cell permanently across a battery of threc
Leclanché cells in series, and it supplied cur-
rent for a two-valve wireless set for about
nine months. (I discontinued the arrange-
ment only because I was then able to change
to a mains set.) The set was used for only
about six hours a week, but it was cvident
that that was not the limit of thc battery’s
capacity. If much more were required of
the battery it would be necessary to increase
the number of Leclanché cells, arranging
them in series-parallel ; or cells capable of
a higher rate of discharge (say, sac-cellg)
might be substituted. If greater compact-
ness were necessary, dry cells might possibly
be used, but it would generally be wasteful
to leave them connected to the accumulator

when the set was not in use.

W. L. LAWRENCE.
Hornsea, E. Yorks.

NEW MARCON! AND OSRAM
PENTODE

NEW output valve of high mutual

conductance, no less than 10 mA/V,,
is announced by Marconi and Osram. This
is the Ng4i, and it is a pentode rated for
250 volts anode and 200 volts screen
potentials, and when used with a bias re-
sistance of go ohms it passes 32 mA. anode
current and 8 mA. screen current, so that
the grid bias is 3.6 volts.  The optimum
load is 7,800 ohms, and the heater con-
sumes 2 amperes at 4 volts.

In view of the small input which it re-
quires, the valve is particularly recom-
mended for use with resistance coupling
following a diode detector. The total grid
to cathode resistance must not exceed
500,060 ohms, including the grid leak, any
grid circuit decoupling resistance, and the
grid stopper. This last component is ad-
vised by the makers in view of the high
mutual cenductance of the valve. The
valve is fitted with a 7-pin base, and is
priced at 18s. 6d.
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HESE columns are reserved for the publication
of malter of general interest arising out of
problems submitied by our readers
Readers requiring an individual reply to their
technical questions by post are referred o “ The
Wireless World” Information Bureau, of which
brief particulars, with the fee charged, are fo be
found at the foot of ihis page.

Starting Up

NDIRECTLY heated AC valves usually
require half a minute or so after switch-

ing on before they warm up properly to
their work. So far as straight receivers are
concerned, it is quite usual for weak and
distorted signals to be audible for a few
seconds before full emission has been
reached.

A reader who has recently changed over
to a superheterodyne is puzzled because his
present set, although requiring about the
same ‘‘warming up '’ period, gives no pre-
liminary indications, and starts functioning
in a normal way without the prelude to
which he has become accustomed.

This is by no means unusual. It is often
to be ascribed to the fact that the fre-
quency-changing valve does not begin to
oscillate until its heating element has almost
reached normal operating temperature. By
this time the other valves are approaching
full emission, and so it is understandable
that, as soon as oscillation begins, repro-
duction should start at sensibly full
strength and quality.

HT and LT Voltages

A LETTER dealing with the question of
DC mains sets conveys the impression
that the writer hardly realises the important
difference between the modern DC set, with
its special indirectly heated valves, and the

F—QOV—DI

.
L
200V
(0)
A
0+
DG, 220 V
A I : o-

Fig. 1.—Interconnection of HT and LT cir-
cuits in a DC mains set ; also distribution
of HT voltage.

older and much less satisfactory type in
which ordinary battery valves with fla-
In writing
for information on.the connections of the
valve heaters, this querist states his in-
ability to see how both heater and anode
voltages can be obtained from the same
source, and goes on to ask whether the
actual HT voltage available is reduced in
proportion to the number of valves em-
ployed.

This is really quite a simple matter, and
with modern indirectly heated DC or ‘‘ Uni-
versal ”’ valves, the two circuits in question
mav be regarded as entirely independent.

Leaders’

The subject will be made clear by reducing
it to its simplest possible terms and con-
sidering the power supply circuits of un
imaginary single valve DC set shown in
Fig. 1. The cathode of the valve V is con-
nected to the negative side of the mains, and
the full voltage, less an inevitable drop in
the smoothing circuit, will ‘be available for
feeding the anode. The heater, in series
with the voltage-absorbing resistance R,
forms a separate circuit in parallel with the
supply. No matter how great the number
of valves, the same principle holds good,
as all their cathodes will be joined to the
same point.

Distribution of HT voltage is shown in the
diagram. It is assumed that zo volts will
be lost in the smoothing choke ; for a single-
valve set this is an excessive figure, but in
a practical multi-valve receiver it is. fairly
close to the mark. Finally, there is also n
loss of voltage in automatic bias systems of
all kinds, but this does not affect the point
at issue.

Range of the ¢« QA"

ALTHOUGH the QA Receiver is by no
means a long-range set, it is not merely

of interest ‘to those who live, figuratively

speaking, on the doorstep of a broadcasting
station. The considerable number of
listeners in various parts of the country who
regard Droitwich as their local station may
rest assured that this set will have ample
sensitivity for the reception of that station
except, perhaps, in a few remote localities

where conditions are exceptionally bad.

IT is gencrally appreciated that reaction
effects are unobtainable with ordinary

diode detectors; but there are wvarious

methods of obtaining such effects with

diode-triode multiple valves or when the

The Wireless World -
INFORMATION BUREAU

THE service is intended primarily for readers

meeting with dificulties in connection
with receivers described in The
World, or those of commercial design which
from time to time are reviewed in the pages of
The Wireless World. Every endeavour will be
made to deal with queries on all wireless
matters, provided that they are of such a
nature that they can bhe dealt with satisfac-
torily in a letter.

Communications should be by letter to The
Wireless World Information Bureau, Dorset
House, Stamford Street, London, S.E.1, and
must be accompanied by a remittance of 5s. to
cover the cost of the service.

Personal interviews are not given by the
technical staff, nor can technical enquiries be
dealt with by telephone.

Diodes and Reaction
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grid of a triode is used as a diode anode.

However, a reader writing on this subject
is prepared to add an extra valve to his re-
ceiver, which employs a double-diode-triode-
detector ; it is desired to reduce damping of
the tuned circuit preceding this valve for
experimental purposes. In response to his
request for information, we suggest the
arrangement shown in Fig. 2, which will be
in essentials applicable either to a super-
heterodyne or a straight circuit; our corre-
spondent gives no information on this point.-
- This addition, although simple enough
with regard to circuit details, requires at
least one precaution in design. It is essen-
tial that the reactor valve should be suffi-
ciently biased to avoid the flow of grid

0°0001 mtd

Fig. 2.—Adding reaction to the tuned
circuit preceding a diode by means of an
. extra valve.

current. Its grid has, of course, to accept
the same HF input as the diode anode, and
in some cases this will be fairly high. As
a consequence it may be necessarv to use
a low-impedance reactor valve.

Pilot Lamps

CORRESPONDENT, who complains of

frequent failure of the pilot lamp in his
AC-DC receiver, asks why the bulb burns
with abnormal brilliance when the set is
first switched on, but quickly becomes so
dim that the light is hardly sufficient for
illumination of the tuning scale.

In most cases this effect is simply ex-
plained by the fact that the pilot lamp :s
wired across a resistance connected in series
with the chain of valve heaters; when the
receiver is first-switched on the heaters are
cold, and so their resistance is low. As a
result a high current flows initially in the
circuit, and an abnormally high voltage is
applied to the lamp. Thus it is not hard
to see that if the lamp is to run at normal
voltage while the set is working, it will be
overloaded excessively during the warming-
up period.

The use of a barretter (self-regulating
main resistance) in series with the heater cir-
cuit largely overcomes this trouble, but so far
as the pilot lamp is concerned a still simpler
solution lies in the use of a small 5-watt bulb
rated at full mains voltage, and wired across
the supply leads on the ‘‘ dead’’ side of the
on-off switch.
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TELEVISION

A SIMPLE EXPLANATION
OF A FASCINATING SUBJECT

and Purveyor
ol Ellr.lnt Iampn

- LEAD AGAIN'
WITH A NEW
' §1GH-VACUUM TELEVISION TUBE

[T_'.li'E.'ﬂ!ﬁ.’-f
RAY  TUES {
YRE BE

FL

Ediswan have produced a high vacuum cathode ray tube with a

pure white filuorescent screen for television viewing.

@ The focusing of the tube is by electrostatic means, avoiding
‘origin distortion’ and giving long useful life.

@ The beam can be fully modulated without loss of focus, and is
capable of the very high traversing speeds required in high-
definition television.

tdiswan Type A.H. Screen diameter 20 cm. - - £10. 10. 0.

Ediswan Type B.H. Screen diameter 14 cm. - - £8. 8. 0.

@ A helium-filled relay for time-base circuits’is also available.

e @ Mercury Vapour Recti-

fiers.

Utt @ Grid controlled discharge

tubes for time bases.

@ High Vacuum Diodes.

- @ Transmitting Valves, low

and medium powers.
Full particulars from the Technical Service
Dept., The Edison Swan Electric Co. Ltd.,
155 Charing Cross Road, London, W.C.2.

R.E.240.
At -
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Cossor

HIGH VACUUM

CATHODE RAY
MEES

for

The Cossor High Vacuum Television Tube with actual screen
digmeter of 131". The overall-length is approximately 27". R | : C | : P f I 1 I O I\ |

HE Cathode Ray Oscillograph has long been the
Tsubject of research at the Cossor laboratories. Eyén

prior to 1902 Cossor were making Cathode Ray
Tubes — finding important applications for them — con-
ducting experiments which have hastened the coming of
practical Television. To-day, that knowledge and ex-
perience have produced a wide range of Cathode Ray

Tubes, not only the large High Vacuum Television Tube

illustrated, but also types for general laboratory purposes

KINGS OF THE AIR

~—T{or test-apparatus and H.F. investigation.

BRITISH- MADE BY A. C. COSSOR LTD., Highbury Grove, London, N.5.
Depots at Birmingham, Bristol, Cardiff, Glasgow, Leeds, Liverpool,

= — = e = e Manchester, Newcastle, Sheffield, Belfast and Dublin. @)
i 6481

2 A2




Supplement to “ The Wireless World,” March Sth, 1935.

The Wireless World
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GUIDE

A Simple Explanation of a Fascinating Subject
INTRODUCTION

HE idea of television has always been an

attractive one, both to the visionary dreamer

and to the practical technical man who sees

a problem to be solved. At the moment the
interest in the subject is greater than it has ever
been, following on the recommendations of the
Postmaster-General’s Committee for the early in-
auguration of a broadcast service of high-definition
television.

Numerous textbooks on the subject already exist,
but many of them are now too historical to be of
much current value. Some are too diffuse in regard
to particular ‘“ systems’ to give a broad enough
picture of the whole subject; others are too
specialistic in detail for the more general reader.
There is no- published explanation of the subject
which is up-to-date in presenting to its readers the
position as it stands at this moment following on
the Report of the Committee appointed by the
Postmaster-General.

A booklet of this size cannot hope to cover the
scope of a large textbook, but in it an attempt is
made to explain the principles of television in a
simple manner. Some degree of electrical knowledge
is necessary to understand it thoroughly ; but the
elementary principles of electrical communication
are explained in sufficient outline, we hope, to
render the subject broadly comprehensible to the
reader whose technical knowledge is slight. In
particular, it is hoped that it may be found suitable
for reading by mgembers of the family generally, as
well as the * wireless expert,” and that it may
stimulate the general interest of the home circle in
a new technique “which, even though its develop-
ment may be slow, promises vistas that have often
been dreamed of but are only now approaching
realisation.
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It will not be out of place, in this introduction,
to draw attention to the fact that some very
erroneous ideas are current regarding television,
both in relation to what it is capable of accomplish-
ing and its immediate importance as a new form of
entertainment.

Although television is one of the most spectacular
scientific achievements of our generation, we must
not be led to suppose that it is in anything like a
highly developed state at present. Progress will
undoubtedly be made, but it is not, and perhaps
never will be, a substitute for pour present broad-
casting. It seems more than likely that, although
it is to be sponsored by the B.B.C,, it will always
be conducted as a separate enterprise, on the
transmitting side, including the programme material,
and the very fact that quite different wavelengths
have to be utilised implies the use of receivers quite
independent of those normally used for broadcast
reception.

As great a problem as that of technical develop-
ment is the choice of programme material. It will
not be easy, even for the proposed programmes of
an hour or two a day, to find matter which will
retain the interest of the public as an entertainment.
We must not forget that when the wonder of tele-
vision has passed, critics will soon begin to compare
its value as an entertainment with the cinema—a
very unfair comparison, of course, but one which,
nevertheless, is bound to be made.

These remarks may seem to some to be dis-
couraging to the new art, but surely it is better that
the public should face television with some under-
standing of its limitations, rather than that they
should be carried away with enthusiasm and meet
wlth some disappointment when their expectations
are not entirely fulfilled ?
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I. THE ELEMENTS OF ELECTRICAL COMMUNICATION

Simple Telegraph and Telephone Circuits

LL forms of electrical communications can be said to
consist of means of producing electrical impulses
at the sending end of a communicating system and using
what is now generally called a ““ channel’’ of communi-
cation to convey these impulses by some electrical
means, wire or wireless, to our receiving end. Here
they cause some instrument or suitable device to repro-
duce the impulses sent out by the transmitter. Of all
the means that we now use for the electrical conveyance
of intelligence none represents greater complexity than
television, touching, as it does, on so many different
branches of science and engineering and governed by
factors in which the human senses are not the least im-
portant. In order, therefore, to present a logical
account of the subject it is necessary to trace it from the
very simplest form of electrical communication and to
develop it to embrace the principles which we are likely
to see in use in practical television of the véry immediate
future.

The simplest form of electrical communication that we
can imagine is the elementary wire telegraph circuit illus-
trated in Fig. 1. When the sending key is depressed
current flows from the battery round the whole circuit.
At the receiving end it passes through the windings of an
electromagnet and causes it to attract its hinged arma-
ture of soft iron which is normally held away by a
spring. If the key is moved up and down to form the
dots and dashes of the Morse code, the hinged armature
moves in accordance with it, and the clicks which it can
be caused to make are intelligible to the expert listener.
Modern telegraph methods have, of course, moved far
from this embryonic system of nearly a hundred years
ago, but it still serves the best possible introduction
to any other method of electrical communication.

"

KEY ' SOUNDER

Fig. 1.—Elementary telegraph circuit.

When we wish to convey sound we again arrange, in
a somewhat similar manner, that the sound should actu-
_ ate some device at our sending end, so that an electri-
cally operated device at our receiving end may move in
sympathy. It is now very generally known that sound
is due to something being made or allowed to vibrate,
and that these vibrations set up waves in the air. In
the case of direct hearing, these air waves cause sympa-
thetic vibrations of the ear-drum, which are finally
appreciated by the brain (or part of it) as the familiar
sensation of sound. In hearing electrically by the tele-
phone, on the other hand, we first use the air waves
from our source of sound to produce our electrical im-

pulses. This is done, in the simplest case, as illustrated
in Fig: 2. Before we speak into the microphone there
1s a steady current in the circuit. When we speak, the
sound waves cause the front diaphragm of the micro-
phone to vibrate and thereby to vary the pressure on
the loosely packed granules of carbon that lie between
the front diaphragm and the back of the <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>