PRACTICAL RADIO
JOURNAL
27 % Year of Publication

Vireless
Wor

THE

,l..\. 2\
' ' 44;\\‘
.
.u "l
2 w

FRIDAY, SEpTEMBER 3RD, 1937.

Vor. XLI. No. 10.

Proprietors~ ILIFFE & SONS LTD.

Editor :
HUGH S. POCOCK.

Editorial,
Advertising and Publishing Offices :
DORSET HOUSE, STAMFORD STREET,
LONDON, S.E.1.

Telephone: Waterloo 3333 (50 lines).
Telegrams : “ Ethaworld, Sedist, Louron.”

Hertford Street.

Telephone:
5210 Coventry.

COVENTRY :

Telegrams :
¢ Autocar, Covéntry.”

BirminGHAM :
Guildhall Buildings, Navigation Street, 2.

Telegrams : Telephone :
“ Autopress, Birmingham.” 2971 Midland (4 lines).

MancHEsTER : 260, Deansgate, 3.

‘Telephone :
Blackfriars 4412 (¢ lines).

Telegrams :
“1liffe, Manchester.”

Grascow : 268. Renfield Street. C.2.

Telegrams : * lliffe, Glasgow.”  Telephone: Central 4857.

PUBLISHED WEEKLY. ENTERED AS SECOND-
CLASS MATTER AT NEW YORK, N.Y.

Subscription Rates :

Home, £1 1s. 8d.; Canada, £1 1s. 8d.;
countries, £1 3s. r1od. per annum.

other

As many of the circuits and apparatus described in these

pages are covered by patents, rtaderc are advised, before

malking use of them, to satisfv thems:lves that they would
not be infringing patents.

CONTENTS
Page
Editorial Comment e 225
Tendencies in Receiver Deszgn .. 226

Olympia by Night . .. 230

Remote Tuning Control .. 231
Notes and News .. 232
Television Receivers 233
Television Programmes .. 235
PA Amplifiers .. . .. 236
Olympia’s *“ Sideshows ”’ 237
 Diallist " at the Wireless Show.. 238
Components and Accessories .. 239
Mechanical Features 211
Testing Equipment . 242
G.E.C. Battery All-Wave 4 244
Broadcast Brevities .26
Listeners’ Guide for the Week .. 247
Valves and Cathode-Ray Tubes.. 248
Lelters to the Editor .. 250

Random Radiations : .. 252
Loud Speakers and PA .. .. 254

Editorial Comment

Something Wrong

Failure to Stress Technical Progress

N spite of the glamour of Radio
Olympia and the enthusiasm which
the Exhibition invariably kindles,
there is something wrong. That

something seems at first difficult to define,.

and we have taken a great deal of trouble
during the period of the Show to try fo
discover why it is that the public visiting
the Exhibition walk round with so little
enthusiasm for the exhibits and flock to
the Radio Theatre as if it were a welcome
diversion from the Show itself.

The industry talks of saturation as if
we had already reached a stage where few
sales were effected to homes without wire-
less, and yet the attitude of. the salesman
still seems to be that of selling sets to an
uninformed public. We have arrived
sufficiently near to the point of satura-
tion to be able to say that in the vast
majority of cases where sales of the better
class receivers are effected, these are to
persens who already own sets and only
replace because they want somethiny
better. What inducement is there to the
public to change a set which is giving
reasonable satisfaction at present? Trans-
mission conditions have stabilised so that
the argument can no longer be put for-
ward that only this year’s model is suit-
able in the matter of selectivity to cope
with present conditions. It may be that
the addition of short-wave ranges helps to
sell a set to-day, but, if so, not nearly
enough prominence is being given to this
feature.

Plenty of Features

As to other inducements, although there
are many refinements in the modern set,
the prospective purchaser is told little or
nothing about them. They are teatures
which require a little technical description
before they can be understood and the
salesman of to-day knows nothing of tech-
nicalities and, judging from our experi-
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ence at the Show this year, he seems to
try to forget that there is anything inside
the cabinet about which any prospective
purchaser could possibly want any infor-
mation.

Unless the salesman 1s competent to ex-
plain to the customer in what respects the
set of this season differs from the set which
the customer bought last year or the year
before, he cannot hope to effect a sale.

Sales To-day Are Replacements

The visitor to the Radio Show, we can
assume, already has a good wireless set.
It does not wear out like a car; its ex-
ternal appearance does not change much
with fashion; it reproduces with good
quality and sufficient selectivity for his
needs ; the owner has no basis of compari-
son as he would have with a car every
time he took it out. Unless he can be
told about the technical improvements in
the new sets, the chances of interesting
him must be small.

If the industry does not wake up to the
importance of maintaining amongst the
public a discriminating interest in the tech-
nical improvements made in their sets.
their prospects of inducing the public to
change an existing set for a new one are
remote.

The technical refinements introduced
from year to year by the manufacturers
should be announced with the enthusiasm
which these developments justify. A wire-
less set is not just a musical box in a
cabinet, it is a wonderful electrical instru-
ment, the development of which has taken
years of work by the best brains in the
world. Tt is the inside which the manu-
facturer should be proud to discuss with
the public, rather than the cabinet which,
although it may, in itself, be attractive, is
nevcltheless no more than a covering in-
tended to house and protect the delicate
works within.
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L FIDER waveband coverage;
greater output power; more
valves; greater number of

tuned circuits; higher sensi-
tivity : thus the general tendencies of
broadcast receiver design for the coming
season may be summed up, at least so far
as the new mains-driven models are con-
cerned. Considering that every section of
a set is affected by these changes, it will
be evident that stagnation in design is as
far away as ever; indeed, it is probably
true to say that the present Exhibition has
brought to light more real progress than
did its predecessor of 1936.

Last year the so-called all-wave set,
covering one or more short-wave bands,
was still a novelty—at least to the extent
that it was always considered worth while
to mention that provision for short-wave
reception was included. To-day that fea-
ture is standard practice, and the two-
band set, covering medium and long
broadcast bands, remains only in the
lowest price categories and in specialised
high-quality equipment. The general ten-

dency is to increase the short-wave cover- *

age by providing more bands ; three are by
no means uncommon, and in such sets the
shortest wavelength receivable is some-
times as low as 5 metres or so. The four-
band sets (with two short-wave ranges)
generally start at about 12 or 13 metres.

In addition to this downward extension

Volume expansion and automatic frequency control are among the
refinements of the R,G.D. 1221 radio-gramophone.

of wave-range, there is a distinct tendency
to provide continuous coverage without
serious gaps from the lowest wavelength
receivable up to about 2,000 metres. In a

number of sets the only missing wave-
lengths are those between 550 and 800
metres—a band occupied almost exclu-
sively by morse transmissions and so of no
interest to the vast majority of listeners.

So far as circuit details are concerned,
the means whereby wave-range has been
extended are generally straightforward,
and the problem of the necessarily compli-
cated waveband switching system seems
to have been satisfactorily solved by the
almost universal use of the rotary plate
type of switch. With regard to valves,
however, the need for tuning to shorter
wavelengths than hitherto is partly respon-
sible for one important change ; the triode-
hexode is now very widely used as a fre-
quency-changer, and where other types of
““mixer’” valves are employed they often
operate in conjunction with a separate
oscillator valve.

The greater output power of the average
medium-priced set has been attained by
the use of ‘the " recently introduced
““beam ’’ tetrodes, by the application of
the negative feed-back principle to pen-
todes, ‘and in a few cases simply by using
conventional but more generously planned
output stages than were previously to be
found in anything but costly * quality "’
sets.

Beam tetrodes are used in push-pull in
the new H.M.V. Model 6350, where an
output of some 10 watts is obtained. An
el example of the
use of a single
valve of the same
type is to be found
in the new Mar-
coniphone Model
538, of which the
output is rated at
5 watts.

In the Philips
837AX there is a
pair of parallel-
connected pentodes
working in a nega-
tive feed-back cir-
cuit and giving
9 watts. Outputs
of 5 to 8 watts
are quite common in relatively low-priced
sets.

The ‘‘straight’’ pentode, which has
enjoyed such a long reign, tends to dis-
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Tenc

in Receiy

REAL PROGRESS FOUND-

appear from the larger sets, though its use
is still almost universal in the cheapest
models. Single triodes are to be found in
several moderately priced receivers,
notably in the Ferranti Model 1737, in
which special pains have been taken to
provide an unusually wide audio-
frequency range. Push-pull triodes are
almost universal in specialised ‘‘ quality ”’
equipment, and a notable example of their
use in.mediim-priced récéivers as well is
to be found in the G.E.C. ‘‘All-wave
Quality 8,” which has a rated output of
6 watts. :
As there is a distinct tendency for sets
to include more valves, it is natural
enough that there should be a greater
number of tuned circuits. In the larger
Dynatron models, to be discussed later,
the total number amounts to fourteen,
while ten circuits are fairly common. Per-

The Ferranti 1737 has variable selectivity
and triode output.

haps this tendency is largely due to the
slightly greater use of two IF stages (ex-
amples of this practice are to be found
in some of the more ambitious H.M.V.,
Marconiphone and K.-B. models), but in
the 11-guinea Portadyne set the relatively
high total number of eight circuits is
accounted for by the fitting of triple-
circuit IF couplings. There is, however,
no evident tendency to increase the.
number of signal-frequency circuits, and
a tuning condenser withi more than three
ganged sections is indeed a rarity.

A signal-frequency amplifying stage
preceding the superheterodyne frequency-
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changer is a refinement that is now to be
found in more receivers; this, of course,
is part of the general trend towards the
more ambitious type of receiver.

How-

Satisfying both schools of thought: the
TRF and superheterodyne principles are
combined in the Dynatron receiver.

ever, such a stage is included in many
modestly priced receivers, and it now
forms part of all G.E.C. sets costing
14 guineas or over. It now seems to be
almost universal practice to tune the
signal-frequency stage on all wavebands,
including the short-wave ranges.

The ““all-wave ' idea is now applied to
self-contained transportable sets operating
with a built-in frame aerial. In the
McMichae! 374AC, which covers wave-
lengths down to 16.5 metres, the frame
itself is tuned on all three bands. An
alternative scheme, exemplified in the
battery transportable made by the same
firm, 1s to use the frame, so far as the
short waves are concerned, as a kind of
capacity aerial, a tuning coil being in-
serted in the input grid circuit by the
action of the wave-change switch. The
McMichael AC set in question is an eight-
stage superheterodyne with seven tuncd
circuits.

In the matter of variable selectivity con-
trol there has been little change. This re-

LI |
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finement is practically universal in the
more elaborate sets, and, as before, com-
paratively rare in inexpensive models. It
appears, however, in the Cossor 584.
where a simple but ingenious method ot
altering the magnetic coupling between
primary and secondary of the IF trans-
former is fitted. The 584 is a small super-
heterodyne with triode-hexode frequency-
changer, intermediate AF amplification
and peutode output.

It seems that the difficulties in the way
of providing a practical system of auto-
matic selectivity control, depending for its
action on the strength of the desired signal
and perhaps also on the conditions of
interference, have not yet been overcome,
but in another of the Cossor sets (the 484,
an even cheaper model) it is stated that
a useful measure of automatic control is
obtained. In this set IF amplification is
obtained through regeneration, and the

An example of the all-wave transportable :
the McMichael 374.

““broadness”’ of the IF channel is in-
creased by the application of a strong
signal.

Automatic frequency control is one ot
the refinements of the R.G.D. Model 1221
radiogramophone, in which the dis-
criminator is a double-diode with separate
cathodes which provides differential DC
voltages. The control is applied across
the oscillator padding condenser. Con-
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trast amplification, or volume expansion,
is provided in the same set by a double
diode-triode which acts as one limb of an
electronic potentiometer. ‘Volume expan-
sion is obtained in quite a different way
in the Philips 787AX; a small metal-fila-
ment lamp is employed, but it operates
in a manner differing essentially from that
of the earlier American system described
in this journal. The lamp is inserted in
the negative feed-back lead from the
parallel output pentodes; its resistance
tends to increase on a strong signal, thus
reducing the amount of feed-back and
consequently of volume. On the incidence
of an abnormally weak passage the oppo-
site effect takes place.

Although anti-interference devices are
well to the fore in the components and
accessories sections of the manufacturers’
stands, there are comparatively few sets
in which direct provision is made for the
use of anti-interference aerials. Among
the exceptions are certain new Marconi-
phone and H.M.V. models, in which built-
in impedance-matching transformers for
connection to the lower end of a screened
aerial line are included. The advantages
of this scheme, as against the ordinary
method of using an external matching
transformer, were recently discussed in
this journal. Kolster-Brandes receivers
are also designed for use with the K.-B
Rejectostat all-wave aerials.

Before going on to discuss more special-
ised tendencies, a word or two should be
devoted to the basic circuit arrangement
of the 1937-1938 receiver. It is hardly
necessary to say that the circwit remains

F o
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The Eddystone ERAY7, supplied in chassis
form , is notable for its die-cast construction
aid ‘‘ professional ’’ rotary tuning scale.
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Tendencies in Receiver Design—

a superheterodyne; the few important
detail changes in it have .already been
enumerated. Although the attractions of
the TRF circuit, even under the most
exacting modern conditions, have been
set forth by recent contributors to our
pages, there is hardly an example of the
‘““straight’’“set to be seen except among
the more specialised productions. Even
Dynatron, hitherto the firmest of sup-
porters of the TRF principle, have this
year effected a compromise. The receivers
shown by this firm operate as superhetero-
dynes for long-range work and .as
‘“straights”’ for localstation quality re-
ception. The changeover is effected by
the variable selectivity control knob; in
the ““high-fidelity 7’ position the hexods
section of the frequency-changing valve
becomes an RF amplifier. Contrary to

what might be expected, the switching
arrangements for effecting the change-over
are not unduly complicated.

An cxample of the purely straight set
is the newly introduced Haynes Model A4,

The B.T.S. 12-valve chassis has separate

valves for QAVC and noise suppression ;

the amount of AVC is under the control of
the user.

which, unlike most of the productions of
this firm, is a single-unit set. 1t embodies
a single-stage *“RF amplifier with three
tuned circuits, diode detector (no re-
action), and a 6-watt duophase amplifier.
In fact, the design is essentially similar
to higher-priced Haynes cquipment, but
economies have been cffected by eliminat-
ing certain details which have no direct
influence on quality of reproduction.

Arnother straight set is the B.T.S. ver-
sion of The Wireless World Straight Six,
which retains the circuit arrangement of
its prototype, but has been modified for
factory production.

A

Wireless
Waorld

Iron-cored coils have continued to gain
ground steadily, and are now used more
widely than ever before in both radio-
frequency and IF circuits. In one set at
least (Cossor) IF trimming is effected by
movement of the cores instead of by the
usual adjustable trimming condenser. An
intermediate frequency of 465 kc/s is now
the most widely used, though examples
of a much lower value arc not lacking.
The use -of two distinct intermediate fre-
quencies in another Cossor set is a dis-
tinct innovation. The values are 465 kc/s
on medium and long waves, and
1,363 kc,/s on short waves.

One swallow does not make a summer,
and so the use of Harries ‘‘all-stage””
valves in the Gambrell all-wave super-
heterodvne can hardly be represented as
a technical trend ; it is, however, an in-
teresting innovation. All six valves are
of the same seven-electrode type, being
adapted for their functions in the various
stages of the receiver by suitable external
L i

The same type of multi-electrode valve is
used in each stage of the Gambrell all-wave
superhet.

connection to the electrodes. The set,
which covers four wavebands, has a signal
frequency stage and a separate oscillator.
The power rectitying valve alone is con-
ventional. ~

Modern tendencies in-car radio are well
exemplified in the new Ferranti set. It
would seem that the average motorist does
not take kindly to the idea of fitting a sup-
pressor resistance in series with each
sparking plug, and so means for increas-
ing the immunity of the set itself to igni-
tion interference are highly desirable. Tn
the Ferranti set the principal defence is
put up by a low-pass filter in the aerial
circuit, which renders innocuous interfer-
ence of sub-broadcast wavelength which
is usually responsible for much of the
trouble.  With regard to its circuit
arrangement, the 'set is a superhetero-

Top and underside views of the Ferranti car set (main unit). Components are niore
accessible than in many domestic receivers.
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dyne with a signal-frequency stage, HT
supply being obtained from a vibratory
generator through a full-wave rectifying
valve. Double-polarised clectrolytic con-
densers are used, and the receiver can be

Quality reception wijthout *‘frills’’; the
Haynes Model Ag4.

used with car electrical equipment having
either a negative or positive earth connec-
tion. Thanks to its compactness and two-
unit construction, the receiver is particu-
larly well adapted for fitting on the smaller
type of British car. ‘

Although figures for the sensitivity of
domestic receivers are not yet available
from the majority of manufacturers, . it
seems fairly certain that the overall gain
of the average set is higher than last year;
this can probably be attributed to the
rather regrettable unpopularity, among
both dealers and the general public, of
effective aerials. There s a distinct ten-
dency to provide. more AF amplification,
and although many of the larger firms
adhere for.their cheaper mddels to. the
arrangement of a diode detector feeding
directly into an output pentode, an inter-
mediate AF stage figures ina’ very large
number of quite small sets.

BATTERY SETS

DEVELOPMENTS in battery receiver
design have been, and presumably
always will be, circumscribed by con-
siderations of battery economy. Therce
seems little  doubt that the so-called
““standard ”’ size of HT battery with a
capacity of the order of 1.5 watt/hours
per cell is the one which best satisfies the
requirements of producer and consumer.
The current of 8 to 10 mA., which is the
average maximum economical discharge
rate for batteries of this type, represents
a fixed capital, the distribution of which
to give the best return in overall perform-
ance is the battery set designer’s special
problem. .

Until quite recently the output stage has
claimed a very large percentage of the
total HT consumption, but now that out-
puts of 5 watts and over from single mains
pentodes or tetrodes are quite common,
some relaxation of the efforts to catch up
with the mains receiver in the matter of
volume output is to be noted, It is prob-
ably for this reason that this yecar push-

I
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Tendencies in Receiver Design—
pull output stages in battery sets are in
the minority. They are, in fact. out-
numbered by single pentode or tetrode out-
put stages roughlv in the ratio of 2: 1.
The average rated undistorted output from
the single-valve output stages is between
400 and 500 mW., but it must not be
thought that there has been any sudden
drop in the output level from battery re-
ceivers in general, as the introduction of
improved magnetic alloys has resulted in
a marked increase in the sensitivity of
small permanent-magnet loud-speakers.
In the more expensive sets, which still
use QPP output stages, it will be noticed
that in most cases the rated output of the
set has been reduced from the possible 1.2
watt to a figure in the region of 600 or 700
mW. For this level alterations in the
value of the standing current and the re-
duction in the fluctuations of the mean
current make the use of automatic bias-
ing arrangements quite practicable. Thus
we find that in battery sets of all typces
this year automatic bias is the rule, and
there can be no doubt that from the
general return to this method a big im-

McMichael Model 373 battery transportable
with short-wave range.

provement in quality of reproduction
throughout the life of a battery will result
in the hands of the general public.

Most of the redesigned QPP output
stages also incorporate reverse feed-back.
Not the least important advantage of this
new development is the reduction of the
usually high effective resistance of valves
of this type. Bester results may, there-
fore, be expected from the small output
transformers usually employed and from
the increased electrical damping of the
loud speaker.

A few two-waveband three-valve
‘“straight”’ receivers have been carried
over from last year, but without excep-
tion the new season’s table model bat-
tery receivers are superheterodynes incor-
porating at least one short-wave range.
Only one in ten employs an RF stage be-
fore the frequency-changer, a much lower
proportion than last year, so presumably
improvements in valves have ensured the
achievement of the required sensitivity,

Wireless
World

and increased coil efficiency in conjunc-
tion with the use of a high intermediate
frequency has solved the problem. of
second-channel interference. At all

Aerodyne Model 295 portable with automatic
bias.

events, the omission of the RI stage in
conjunction with economies already made
in the output stage has ensured that HT
batteries this year will be able to give of
their best at a discharge rate which gives
a reasonable chance for the internal
chemical processes to function properly.
Conservation of LT current, although
not so important, has also received atten-
tion. A larger proportion of sets this year
are fitted with illumination for the tuning
scale and various methods have been de-
vised for finger-tip control of the dial
lamps so that the scale is illuminated only
so long as the tuning knob is being used.
Among portable receivers, which con-
stitute probably the most important sec-

Beethoven Model B848 all-wave superhet
battery transportable.

tion of the battery market, two clearly
defined tendencies are to be noted. One
is the phenomenal increase in the popular-
ity of the miniature portable contained in
a case much less than a cubic foot in
volume and weighing anything from ro0-
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20 Ib.  The other is the introduction of a
short-wave tand in the larger battery trans-
portables. Here, if anywhere,.is the proof
of the general jmprovement in short-wave
technique which has taken place during
the year, for in the majority of cases stan-
dard short-wave coils are used for the
lowest waveband with the frame aerial
turns acting as a very abbreviated ele-
vated aerial.

Safeguarding
the Screen

A Device to Protect the Cathode-
ray Tube

screen of a cathode-ray tube is liable to

be burnt by the scanning-beam from
the gun part of the tube. The risk does
not arise so long as the beam is kept mov-
ing, but if for any reason it is allowed to
“rest”’ for some time on one spot on the
screen, then damage may be done. As a
safeguard, it is usually made impossible
to switch on the stream until after the

IN certain circumstances the fluorescent

+0

=

Safety circuit for cathode-ray tubes.

oscillators of the time-base circuit have
been brought into action.

But it may happen that the timing cir-
cuits will suddenly fail, and so leave the
scanning spot stationary on the screen, in
which case prompt steps must be taken
either to shift it, or otherwise make it
harmless. For instance, a ‘‘buffer”
valve can be inserted across the anode and
cathode of the tube, with a negative bias
so large that its resistance is practically
infinite so long as all goes well.  But if the
timing circuit should break down, then the
bias is automatically reduced so that the
valve effectively short-circuits the tube.
This, of course, reduces the intensity of the
scanning beam to a level at which it can-
not burn the screen.

The figure shows another ingenious way
of tackling the same problem by arranging
the magnet coil L, used for focusing the
electron stream, in series with the high-
tension supply to the time-base circuits
T B. Should the latter fail when the re-
ceiver is in operation, the coil L at once
goes out of action, and the electron stream
instead of being concentrated on a particu-
lar spot is promptly ‘‘ scattered '’ over the
whole screen and so becomes compara-
tively harmless.
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| Olympia by Night

NOCTURNAL RADIO . .
RAMBLES

N spite of the weariness which I
mentioned last week, I fully made up
my mind to stick out to the bitter end

my determination to pass all my hights
in Olympia during the exhibition. After
all, it 7s only in the peaceful stillness of
the night watches, when all the garish
and distracting activities of the day have
ceased to exercise their malignant in-
fluence, ‘that you can seriously devote
your mind to radio, and examine the
exhibits at leisure. I strongly advise all
of you fellows to follow my example next
year and do likewise; in fact, I should
recommend you not to bother to come in
until just before the closing hour. You
will, of course, have to enter the place
not later than this, as people are so con-
foundedly fussy and if you tried to get in
after the lights are out, they are apt to
become suspicious.

I must confess, though, that after my
cxperiences on the first two nights of
being- relentlessly hunted from pillar to
post by night watchmen, I nearly gave
the job up. It was only because, by pure
chance, I fell in with a beautiful girl who
took compassion on me that-I persisted in
my efforts, and very glad I am now that
I did so.

I Was Low

It was on the third morning of the
Show when I was lingering by a certain
stand feeling famished and utterly worn-
out as the result of my two previous
nights out that my attention was dis-

tracted by this vision of female loveliness

Beauty and the Beast.

v

who was deeply engrossed in the pages
of The Wireless World.  Happening to
lcok up she chanced to catch my eye, and,
in spite of my dishevelled and washed-

out appearance, immediately came across
with Hand extended and with a charming
smile, saying that she had just been read-
ing in her copy of The Wireless World
what I had written concerning the lack
of accommodation for repose in Olympia,

-and she asked if she could help me in

this matter.

She was, it appeared, employed on the
stand at which I had chanced to linger,
and after a little further conversation,
made an appointment to meet me in the
vestibule at closing time. This appoint-
ment I duly kept, and she thereupon con-
ducted me to a temporary office on her
stand, the various night watchmen whom
we met on our way thither giving. us
beaming smiles in place of the surly and
suspicious looks which I had received on
the previous evening. My guide left me
to my own devices, refusing an invitation

By
FREE GRID

to accompany me on my nocturnal prowl-
ings, for, as she r1ghtl>7 said, you must
draw the line somewhere, and people
might think we were engaged on a joint
pilfering expedition.

Remarkable Antiques

Deep in an armchair, I slept soundly
for a couple of hours and then pre-
pared to set out on my tour of investi-
gation. I must confess that on the whole
I was distinctly disappointed in the show.
In spite of the widely advertised glories of
the television section, I failed to get any
of the sets to give me a presentable pic-
ture, and only succeeded in receiving a
severe shock for my pains, this being due
to my plunging my arm into the works to
tighten up a loose nut without first taking
the precaution of switching off.

It is true, of course, that the London
television transmitter was officially closed
down, but, needless to say, I had pre-
viously taken the precaution of sending a
note to an individual of my acquaintance
in the publicity department of the B.B.C.
Television section, pointing out that an
impromptu performance at 1 a.m. would
probably result in far more of the com-
miodity in which he deals, namely pub-
licity, than all the rest of the prearranged
shows put together.  Once again, how-
ever, the B.B.C. Jet -me down, as there

N
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was absolutely nothing doing. 1 was no
luckier on subsequent nights, and-even~
tually gave up in disgust and turned my
attention to the other exhibits.

There is, I am sorry to say, little I can
add to the description of this year’s sets
beyond that which appears in other sec-
tions of this journal. Not, mind you, that
there is nothing I could say, or should like
to say, but, after all, the Editor is legally
responsible for all that appears in the
journal and far be it for me, of all
people, to embarrass him in any way. No

A Severe Shock. -

doubt most of you know me sufficiently
well by now to guess at what is in my
mind.

By far the most interesting part of the
show was the wireless museum, and I
spent two nights very happily examining
the exhibits. 1 was very greatly im-
pressed not only with the excessive
antiquity of many of them, but also by
their remarkable state of preservation.
It said much for the shrewd foresight of
their owners—or, rather of the present
owners’ grandfathers who must have de-
signed them—that they realised that one
day they would be interesting museum
pieces of great value, and had taken most
elaborate pains to protect them from wear
and tear.

I am, of course, casting no aspersions
on the genuineness of any of them or of
the ‘marine-like acceptance factor of -the
particular R.M.A. official responsible-for
organising this section of the exhibition.
Nevertheless, by the mental process which
psychologists call association of ideas,” or
some such foolishness, my mind could not
help harking back to a similar exhibition
organised by a certain great emporium
up North last year, when the prize for an-
tiquity was awarded to a remarkably fine
specimen of a coherer-type receiver which,
although of 1899 vintage, bore a couple
of terminals labelled LS. Regular readers
of W.W. will probably recollect that I
commented somewhat forcibly about this
at the time. (Vide W.W., 22/5/°36.)

All the same, I could not help regretting
that although no prize was offered, I had
not put in an entry myself. After all,
woman 1s, I suppose, the oldest and still
the most breakdown-free form of loud
speaker, and I could have sent along
several remarkably fine specimens of un-
impeachable antiquity.
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Remote

- Contro

SATISFACTORY remote control
system has many applications
in broadcast reception even
when this is carried out only

for domestic purposes. A small tuning
unit can be placed alongside the armchair
or bed and the receiver operated with the
same facility as if one were actually at its
controls. This leads to the possibility of
the receiver itself being mounted in a
cellar or loft with control units and loud
speakers only in the living rooms.

Many attempts at remote control have
been made in the past along two main lines
of attack. The most widely known sys-
tem is probably that in which a remotely
controlled electric motor is used to drive
the tuning condenser, and this is usually
most successful when the receiver is fitted
with automatic frequency control. The
other system involves the location of the
frequency-changer in the control unit and
the receiver then consists
merely of the IF amplifier

Tuning

NEW ELECTRICAL
USING COAXIAL CABLES

control unit, use being made of the im-
pedance-transforming properties of a re-
sonant line.

Signal-frequency tuning is carried out
by the network shown in Fig. 1, in which
Tr is the coupling link between the aerial
and cable and T3 the link between cable
and receiver. T2z is the tuning system,
and these components are mounted in the
controt box which is thus interposed in the
cable between aerial and receiver.

Both T1 and T2z are tapered artificial
lines and function as impedance-matching
transformers. If desired they can be re-
placed by actual transformers. The func-
tion of T1 is to match the aerial impedance

By J. F. RAMSAY, M.A.

(Research Dept., Marconi's Wireless Telegraph Co., Ltd.)
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SYSTEM

A general view of a
pedestal - mounted
control box.

and succeeding circuits.

An entirely new method
of obtaining remote control
has been developed by Mar-
coni’s Wireless Telegraph
Co., Ltd., and it is one
which by its neatness makes
a particular appeal to the
engineer. The control unit
forms a link in the aerial
lead to the receiver and
aerial tuning is carried out

CABLE

CABLE

within it. The oscillator of
the frequency-changer is

fitted to the receiver but is

tuned by a condenser in the

________________

Fig. 1.—The signal-frequency tuning system is shown here.

T1 and T3 are the aerial-to-line

and line-to-receiver matching sections, and Tz is the tuning circuit in the control unit.

to the characteristic impedance ‘of the
coaxial cable, about 100 ohms resistive
over the range of 150-1,500 kc/s, while
T3 matches the cable to the receiver.

As the cable is terminated at each end
by its characteristic impedance it can be
of any length and the tuning unit T2 can
be inserted at any point. Moreover, the
calibration of the tuner will be indepen-
dent of the length of cable.

The tuner is of simple type and its
operation is most easily visualised by con-
sidering it as bisected into two similar cir-
cuits of inductance L and capacity C/2.
The resonance frequency of each circuit
is the same and the voltage developed
across the capacity of the primary circuit
is transferred directly to the secondary.

This close-up of the control unit shows the tuning !
kneb T, the wave-change switch S1, the on-off switch i

Sz, and the volume control V.
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Switches are arranged to increase the in-
ductances for the long waveband. The
oscillator tuning is equally simple in cir-
cuit, Fig. 2z, but the mode of operation is
somewhat more difficult to understand.
The valve is fitted at the receiver and
functions as an oscillator in the normal
manner. In order to carry out tuning the
frequency of oscillation must be varied
by altering the effective capacity across
the grid coil. This is done by varying Cr
in the remote tuning unit.

The operation depends on the proper-
ties of a resonant line and the cable acts
as a reactance transformer. This means
that an alteration in the reactance ter-
minating one end of the cable changes the
effective capacity at the other. By suit-
able design a capacity transfer can be
realised in practice over a frequency
range which is sufficiently great for fre-
quency-changing purposes.
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Remote Tuning Control—

The length of cable employed is im-
portant *and cannot be changed without
affecting the performance. It is, how-
ever, possible to adopt any desired length
if the cable is loaded. artificially so that it
still has the correct electrical length.

Wireless
World

growing in popularity, can conveniently
be fitted to .the remote control unit,. the
gang condenser being dispensed with, and
preset condensers substituted. It will be
seen from the oscillator control circuit
that the tuning circuit is a series LC cir-
cuit. By using a small coil Lr and large

Lr

> 4+HT

I : j ] 'CABLE

2

r

\"

S

=

—3»—~HT

' Fig. 2——The oscﬂlator connections are illustrated in this diagram ; Cr and Lr are mounted
in the remote control unit.

The components T2 of Fig.' 1, together
with Lr and Cr of Fig. 2, are mounted
in the ‘control unit, together with a volume
control which is usually easy to arrange.
A variable resistance network in the re-
mote loud speaker speech coil circuit gn es
effective control in a modern receiver
equipped with good AVC. The con-
densers C and Cr can be ganged.

When a receiver is designed from the
start for this tuning system the inter-
mediate frequency adopted is fairly high
—about 2.0 Mc/s for medium- and long-
wave reception. All signals are thus
transferred up in frequency just as in the
case of a single-span receiver. In order
to obtain high selectivity this high fixed
frequency can feed into a second fixed
frequency-changer converting it into a
comparatively low frequency, such as 450
kc/s, at which selectivity is readily
obtainable.

Push-Button Tuning o

For use with existing receivers'a con-
verter unit can be made to precede the
set. Such a unit would consist of a fre-
quency-changer giving an intermediate
frequency output which is within the
tuning range of the set. If the receiver
will tune to 2.0 Mc/s this is probably the
best frequency to adopt, but with an all-
wave set 6.0 Mc/s can be used. When
the receiver covers medium and long
waves only it is possible to employ 1,500
kec/s. It will be seen that the technique
is rather like that of a short-wave con-
verter, but the process is reversed and the
incoming signals are changed to a higher,
instead of a lower, frequency.

The system of control is one which is

particularly pleasing to the technically

minded, for it involves no meéchanical”
couplings which can cause backlash and
consequent uncertainty of tuning. The
tuning is as much electrical, and can be
carried out as accurately, as if one were
operating the controls of a comentxonal
receiver.

‘* Push-Button Tuning,”” now rapldly

¢ondensers Cr the tendency of this circuit
to drift can be minimised and the effect of
stray capacity is negligible, features suit-
able for push-button control. -
The use of push-button control has to
be experienced to be appreciated. The
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advantage of switching on one station .
after another '‘fully tuned in’’ amply
compensates for the restriction of stations
available to the number of buttons.

Push-button centrol also allows fresh
originality in station name presentation.
One particular example has been designed
to offer stations on a geographical basis,
a country first being selected and then a
particular station in that country. Alpha-
betical arrangement of the names is also
feasible, or if the listener has preferred
or favourite stations, these can be set up
on the buttons on installation of the
apparatus.

It is safe to say that push button tuning
will in time become standard owing to its
great advantages and attractions. In com-
bination with remote control it makes for
the acme of simplified radio reception.

Trouble - Shooters

TVVO pocket trouble-shooters, one for

ordinary receivers and the. other for car
sets, have-been received from the Radio and
Technical Publishing Co., of 45, Astor

-Place, New York, U.S.A. Each consists of

a bundle of cards, one for each symptom,
upon which are tabulated possible faults,
their tracing and remedy. The price is 50

NOTES AND

How it is Done in Denmark
THE governing board of the Danish Broad-

casting Organisation contains a certain
number of members elected by listeners’
clubs and associations.  Danish listeners
in general are, however, complaining that

" the system is unfair, since the ordinary lis-

teners who belong to no organisation repre-

- sent about two-thirds of the total number of

wircless licence payers and yet they cannot
elect any members to the Board. An
amendment to the Radio Act is therefore
contemplated, and one suggestion is that all
licences should be furnished with a detach-
able voting coupon.

Swedish B.B.C. Attacked

HE B.B.C. is evidently not the only
broadcasting authority which is accused
of making its programmes too high-brow.
Listeners in the Swedish province of
Scania have sent a protest to the broadcast-
ing authorities expressing their disapproval
of the large amount of time devoted to
classical music and high-brow lectures. They
add that they are compelled, most of the
time, to listen to the Danish programmes
from Copenhagen, which are of a more popu-
lar kind.

Safety at Sea

IT is a far cry from the days when a
liner’s wireless equipment consisted of a
spark transmitter and a magnetic detector,

as we-are reminded when reading: of the

radio mstallatlon fitted on board the newly
completed ‘Orient ¥ liner Orfades. - Apart
from the normal equipment, consisting of a
CW/ICW outfit and an cmergency set, the
ship carries a SW installation for long-dis-
tance work and DF equipment. There
is also a special broadcast receiver to-
gether with a PA system for distributing
programmes to the various public rooms.
Two of the lifeboats are fitted with wireless
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transmitters and receivers. Another inter-
esting instrument carried by the ship is a
Marconi Echometer sounding device. The
whole of the installation has been carried
out by the Marconi International Marme
Comnmunication Co.

Germany and Free Licences
ACCORDING to an announcement recently

made by the German G.P.O., a total of
800,000 free wireless licences will be granted
to unemployed or necessitous persons.

Radio and Television Course

’I‘HE Borough Polytechnic has arranged a
special course in radio communication,
The ground covered is equivalent to the City
and Guilds examination syllabus ; the course
will also deal with television. Enrolments
are being made on September 20th, zznd
and 24th and the course will commmence on
September 27th. Full particulars may be
had by writing to the Principal, The
Borough Polytechnic, Borough Road, Lou-
don, S.E.1, quoting Reference No. 301.

Danish *“ Hams *’ Celebrate

HE Danish Amateurs’ Association cele-
brates its tenth birthday on Sunday next
(September 5th), and a special convention is
being held in Copenhagen to mark the
occasion. Sewveral foreign amateurs are ex-
pected to attend. Membership has risen

from 29 to 306 during the last ten years.

Australian SW Transmissions
for September

YDNEY, VK2ME, g,500 kc/s (31.28
metres).—Sundays: 05.00-07.00, 0g.30-
13.30, 15.30-17.30 ¢{G.M.T.).
Melbourne, VK3ME, 9,510 kc/s (31.5
metres).—Week-days: 09.00-12.00 (G.M.T.).
Perth, " VK6ME, 9,590 kc/s (31.28
metres).—Week-days: 11.00-13.00 (G.M.T.).
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Television Receivers

A Record of Development

O definite trend in development
is as yet observable in television
apparatus, for there is but little
uniformity in the products of

the different. manufacturers.  There is
possibly a greater tendency towards the
use of cathode-ray tubes with electro-
magnetic deflection and focusing, but there
are so many examples of electrostatic con-
trol that one dare not prophecy the uni-
versal adoption of either.  Superhetero-
dynes, however, seem to find greater
favour with the set maker than the straight
set, although there are quite a number of
the latter. Single-sideband operation, too,
is widely used in view of the considerable
increase in stage gain which is possible
through the reduced band-width.

The Ferranti receiver is of this type.
and the IF circuits have a pass-band ex-
tending from 11 Mc/s to 13 Mc/s. The
receiver is tuned so that the carrier falls at
13 Mc/s, and the sound intermediate fre-
quency is consequently 9.5 Mc/s.  The
radio-frequency stage and frequency-
changer are common to both sound and
vision, and the signals are separated in the
FC anode circuit and fed to their respective
IF amplifiers. It is interesting to note that
a two-valve frequency-changer is used, a
separate triode oscillator being coupled to
the grid circuit of an RF pentode mixer.

The sound receiver has two IF stages
feeding into a duo-diode-output pentode.
The vision receiver, however, has three IF

The R.G.D. apparatus includes an all-wave receiver and
automatic record-changer,

stages, a diode detector,
and one vision-frequency
amplifier which feeds the
cathode-ray tube directly,
the DC component being re-
tained. The output of the
VF valve is also fed to a
phase-reversing stage, and
thence to an anode-bend
sync separator. Owing to
the removal of the: DC com-
ponent in the intervalve
couplings following the VF
stage, restoration is neces-
sary for proper sync separa-
tion, and this is effected by
grid current in the sync
separator itself.

A 15in, cathode-ray tube
is used, giving a picture of
11}in. by gin., with mag-
netic deflection and focus-

ing. The line time-base
has two valves—a back-
coupled triode saw-tooth

oscillator with an amplifier.
The frame time-base, how-
ever, has only a single
valve ! The complete equip-
ment is priced at 70 guineas, and is note-
worthy for its compact arrangement and
for the accessibility of its parts. Every-
thing is mounted on a double-deck chassis
which can be removed as a whole from
the cabinet.  After taking off the tube,
the top deck can be hinged back, giving
easy access to the under
side of the top and the
whole of the lower shelves.

Philips are another firm
who adopt single-sideband
reception with the super-
heterodyne. An RF stage
is used, and feeds into two
triode-hexodes having their
control grids commoned. A
single oscillator is em-
ployed, and the resulting
sound and vision inter-
mediate frequencies are
taken one from each anode
circuit.  The vision IF is
11.6 Mc/s, and there are
four IF stages, a diode de-
tector, and one VF ampli-
fier.  DC restoration and
sync separation follow this
stage. The sound receiver
consists of one IF stage and
a diode detector, "and the
output of this valve feeds
into the pick-up terminals of
a standard all-wave broad-
cast set mounted in the
same cabinet.
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The Philips projection receiver ; the tube is in the centre
screen with the lens above.

Magnetic deflection is employed, and for
the frame time-base there is a gas-triode
saw-tooth oscillator followed by a Pen A4
pentode amplifier. The line time-base
employs a hard valve oscillator and an
amplifier with two Pen 428 wvalves in
parallel, and a diode is connected across
the deflector coils to reduce the fly-back
time.

The great feature of this receiver, how-
ever, is the small tube employed and the
large picture obtained.  The tube has a
diameter of 4in., and operates at 25,000
volts, the picture being projected through
a lens with an aperture of f/1.9 and an
inclined mirror on to an etched glass
screen. The piclure size is about 20in. by
16in. A total of 23 valves is used in the
television part and five in the broadcast
set ; the apparatus costs 165 guineas.

Marconiphone adopt a straight set for
vision, and use no fewer than six RF
stages preceding the diode detector which
feeds the cathode-ray tube directly and
also the sync separator.  Both line and
frame time-bases include hard-valve saw-
tooth oscillators and pentode amplifiers.
Magnetic deflection is used but electro-
static focusing.

The sound signal is picked out of the
second RF stage and fed to a triode-
hexode frequency-changer; thereafter,
there is a single IF stage followed by a
duo-diode-triode and an output pentode.
A 12in. diameter tube is used and mounted
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Television Receivers—
vertically, the picture being viewed
through an inclined mirror. This model

is the 702 at 60 guineas. The 701 at 80
guineas is similar, but contains an all-
wave sound receiver, and a gin. tube is
used and viewed through a lens ; the effec-
tive picture size is 10in. by 8in.  The
model 703 is similar to the 701, but has a
12in. tube and an automatic record
changer ; it is priced at 120 guineas.

"~ The H.M.V. apparatus is very similar,
and here again there arc three models to
choose from.  Model gor (60 guineas) is
for television only, but model goo (80
guineas) includes an all-wave receiver, and
Model 9oz (120 guineas) has in addition an
automatic record changer. The picturce
size is 10in. by 8in., and the tube is
mounted vertically, mirror viewing being
adopted.

The vision receiver is a straight set with
six RF stages and a diode detector feeding
directly into the CR tube. A three-valve
sync separator is adopted, and in the
hard - valve time-bases back - coupled
tetrodes are employed.  Magnetic de-
flection is used but electrostatic focusing.
 Another adherent to the straight set is
Pye. In the model 4045 at 8o guineas six
RF stages are used, and the push-pull
diode detector feeds directly into the 12in.
CR tube. Two valves are employed for
sync separation and four in the double
time-base ; a gas-triode is used for the frame
scanning and followed by a pentode ampli-

T

The Baird Trr equipment; the vision

receiver is in the centre.

Wireless
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fier. The line-scan generator, however, is
a hard valve. Magnetic deflection is
adopted with electrostatic focusing, the
tube being operated at 4,000 volts. A
vertical mounting with mirror viewing is
adopted.

The interior of the Pye model 4045 receiver.

The sound receiver is also a straight set,
and is fed from the anode of the first RF
valve. It contains one further RF stage,
the detector and-a pentode output valve.
A separate all-wave broadcast set is in-
cluded.

A smaller set marketed by this firm is
the model 4046 at 42 guineas. This has a
gin. tube giving a picture of about 73in.
by 5%in., and the vision receiver has one
RF stage less.

The superheterodyne
system is employed by
R.G.D. in their " receiver
which is priced at 175

guineas. There is one RF
stage preceding a triode-
hexode frequency -changer
which feeds both sound and
vision IF amplifiers. Two
stages are used for sound
and four for vision, the
operating frequency being
13.5 Mc/s and the band-
width 4 Mc/s. Double side-
band reception is thus
adopted. The last IF
valve feeds into a diode de-
tector, which is followed by
one VF amplifier. Then
comes a diode DC restorer,
and the signal is fed to the
tube and the sync separator,
which contains two diodes
and two pentodes.

Gas-triode saw-tooth oscillators are em-
ployed, and each is followed by a two-
valve triode amplifier of the balanced
type. Electrostatic deflection and focus-
ing are used, and the tube is mounted
vertically. The sound equipment includes
an all-wave broadcast set with a push-pull
triode output stage.

In the case of the Haynes Radio Vi-
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ceiver the vision and sound equipment is
entirely separate. The vision receiver is
a superheterodyne with an RF stage, a
triode-hexode frequency-changer, and four
IF stages in which both sidebands are
retained. A push-pull diode detector is
employed and followed by one
VF stage, after which comes a
diode DC restorer and the sync
separator. The 12in. tube is
viewed directly and magnetic de-
flection with electrostatic focus-
ing is adopted. Gas-triodes are
used for both line and frame
scanning oscillators and followed
by tetrode amplifiers. The com-
plete apparatus is priced at 120
guineas.

Ultra Electric are also adher-
ents of the superheterodyne, and
the vision receiver has one RF,
frequency-changer, and two IF
stages.  The vision and sound
signals are then separated, and
each goes through a further IF
stage tuned to 6.1 Mc/s and 2.6
Mc/s respectively. A diode de-
tector followed by one VF stage
concludes the vision receiver, and
a duo-diode output pentode forms
the termination of the sound set..
Magnetic deflection is adopted with pent-
ode output valves in the time-base.

Three models are available ; the T20 and
T30 AW have a picture size of 73in. by
6}in., and the tube is viewed directly.
The former is for television only, but the
latter includes an all-wave broadcast set,
as also does the T40 AW, which has a
larger tube viewed through a mirror and
giving a 10in. by 8in. picture.

Chassis of the Ferranti
television receiver.

Halcyon adopt two separate super-

heterodynes for sound and vision.  The
former starts with the frequency-changer,
and has one IF stage with a band-width
of 100 kc/s. A duo-diode-triode follows
and feeds the output pentode; pre-set
tuning is used. The vision receiver has an
RF stage before the frequency-changer
The detector is a

diode, and there is one VF stage.  Gas-
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Television Receivers—

triodes with pentode amplifiers are used
in the time-base, and magnetic deflection
is employed in the 12in. tube.  Three
valves are used for sync separation. The
model T100 costs 55 guineas, and the
Tror1, which includes an all-wave receiver,
is listed at 70 guineas.

Probably the smallest receiver shown is
the G.E.C. model at only £35. It is a
table model, and is a superheterodyne
commencing with a frequency-changer.
It contains essentially only the vision
equipment, and must be used with a
standard broadcast set for reception of
the sound accompaniment. This is done
by arranging matters so that the fre-
quency-changer converts the sound signal

Vertical tube mounting is adopted in this
Halcyon receiver.

to a frequency within the medium wave-
band so that it can be fed to the broadcast
set. A #in. tube is used and viewed
directly.

Several larger receivers are shown. One
at 60 guineas gives a picture 1oin. by 8in.
in size, and the tubc is viewed directly.
It is a superheterodyne with on2 RF stage,
frequency-changer, and five II' stages;
the detector is followed by a VF amplifier,
and a diode is used for sync separation.
In the case of a larger model at 8o guineas
the tube is mounted vertically and viewed
through a mirror, while an all-wave
broadcast set is included. The largest set
of all costs 95 guineas, and has a 16in.
tube. In all cases electrostatic deflection
and focusing are used.

Ekco have two models, the TCror and
TC1o2 at 80 guineas and 45 guineas respec-
tively. The former has an all-wave sound
receiver and gives a 10in. by 8in. picture,

Wireless
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while the latter is a table model for tele-
vision only, giving a picture 8in. by 6%in.

The vision receiver is a superheterodyne
with two RF .and three IF stages and a

The Cossor Table Model 437T.

band-width of 4.5 Mc/s. The sensitivity
is given as 0.5 mV. Sync separation is
effected with the aid of a split-anode
valve, and hard valves are used through-
out the time-base. Direct viewing of the
tube is adopted.

There are four models in the Bairl
range, the T5C at 47 guineas, the Tir at
70 guineas, the T1z at 85 guineas, and the
T13 at 130 guineas. The T1r has a 12in.
tube viewed directly and an all-wave
sound receiver. The Trz, however, has

235

a 15in. tube mounted vertically and
viewed through a mirror; the picture size
is 134in. by r1ojin. Here again an all-
wave sound receiver is included.  The
T13 is similar, but is fitted with an auto-
matic record-changer. A similar range of
receivers is marketed by Bush Radio.

Cossor showed two models, the 137T at
7o guineas and the 237T at go guineas;
electrically these two ave the same, but the
latter has gramophone equipment, includ-
ing an automatic record-changer.  The
sound receiver covers mediuin and long
wavelengths as well as the television
sound.

G.E.C. table model vision receiver.

Television Programmes

¥From Monday, September 6th, a special film transmission intended

for the Industry only will be given from 11 a.m. to

Sound 45 Mc/s.

FRIDAY, SEPTEMBER 3rd.

11.30 a.m.~-12.30, Special demonstration film.
4, 4.20 and 4.45, O.B. from the Pets’ Corner,
Regent’s Park Zoo. 4.5 and 4.50, A display
of fashions. 4.25, Claude Dampier and Biilie
Carlyle

9 and 9.40, A display of fashions. 9.10,
British Movietonews. 9.20, Claude Dampier
and Billie Carlyle. 9.50, I'ilm cartoon " Goode
Knighte.

SATURDAY, SEPTEMBER 4th
11.30 a.m.-12.30, Special demonstration film.

4 and 4.45, Demonstrations by The Women's
Ieague of Health and Beauty on Alexandra
Palace Golf course. 4.5 and 4.50, Jane Carr,
impressions. 4.10 and 4.55, Albert Sandler,
violin. 4.20, O.B. from the Pets’ Corner.
4.25, Variety Show.

9 and 9.40, Jane Carr. 9.5 and 9.45, Albert

Sandler. 9.10, Gaumont-British News. 9.20,
Variety Show. 9.50, Film cartoon ‘* Mickey's
Good Deed.”

MONDAY, SEPTEMBIER 6th.

3, Wilfrid Walter as the Highgate Fisherman.
3.10, British Movietonews. 3.20, Siesta and
Portsmouth Point by Witliam Walton.

9, Music Makers: DBeatrice Harrison, cello.
9.10, Topiary : a demonstration by Mr. G. A, E.
Marshall. 9.25, Gaumont-British News. 9.35,
“ Risotto.”
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12 daily.
Vision 41.5 Mc/s.
TUESDAY, SEPTEMBER 7th.

3, Merryl and Toster,
Gaumont-British News.
summer Madness.”

two pianos. 3.10,
3.20, Operetta ** Mid-

9, Wilfrid Walter as the man who sold his
shadow. 9.10, British Movietonews. 9.20,
* Midsummer Madness.”

WEDNESDAY, SEPTEMBLER 8th.

3, Play Parade. 3.30, British Movietonews.
3.40, Seventy-fifth edition of Picture Page.

9, " James Simpson "’ a play
Bartholomew. Action takes place
Street, Edinburgh in 1847. 9.20,
British News. 9.30, Seventy-sixth
Picture Page.

by Nino
at Queen
Gaumont-
edition of

THURSDAY, SEPTEMBER oth.

3, King's Cup Air Race. O.B. from Hatfield
Aerodrome of competing machines. 3.20,
Charles Heslop in ‘ Vamp till Ready.” 3.40,
Gaumont-British News. 3.50, King's Cup Air
Race ; another O.B.

9, “ Vamp till Ready.”
—Buy to-morrow
of present-day

9.20, " Read to-day
"—a talk on the methods

advertising.  9.30, British

Movietonews. ‘).40, The King's Musick: a
chronicle of music composéd by English
monarchs.
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PA Amplifiers

By W. T.

COCKING .

PUBLIC’ address apparatus differs from domestic equipment in
two main features—it must have a much larger output and it

shonld have a flexible tone-control and mixing system. In

this

article the various principles underlying the design of such equipment
are discussed.

RUE public address equipment

must have an output of at least

20 watts, for smaller apparatus

is limited in its scope and comes
more within the classification of domestic
equipment. It is true that much indoor
PA work can be done with 12-watt ampli-
fiers, particularly when only small halls
are involved, but to anyone seriously in-
terested in such work 20 watts should be
considered a minimum.

When an output of this order is needed
the cost of the necessary equipment may
depend to quite a large degree on the
mains unit.  An output stage embodying
triodes operating under Class A conditions
will consume some 100/125 watts for HT
for an output of about 25 watts. By
operating the valves under Cliss AB con-
ditions the quiescent consumption can be
greatly reduced, but the mains equipment
must be carefully designed for good volt-
age regulation, and it is usually necessary
to provide a separate rectifier and smooth-
ing ‘equipment for grid bias. Moreover,
triodes reqhire a very large signal input
so that quite a large amount of amplifica-
tion is nceded.

Pentodes offer the

however, be removed by the use of nega-
tive feed-back, but at the expense of
amplification. By suitable design an
amplifier can be obtained which has about
the same gain and the same output impe-
dance as if triodes werc used, but which
retains the power efficiency of the pentodes.

Feed-back is extremely important in
modern amplifier design and its effects are
quile easy to estimate. If the voltage gain
between the input and output terminals
without feed-back is A and the attentuation
of the feed-back path from output to input
is B, then in most aspects the performance
is modified by the factor (1+AB). The
gain is divided by (1+ AB) and the range
of frequencies over which the amplification
does not fall below a given figure is multi-
plied by this factor. The variations in
gain with changes in supply voltages and
compornent values are reduced, as also is
the amount of amplitude distortion. With
the proper circuit the output impedance is
divided by a factor which is usually some-
what greater than (1 +AB). It should be
noted that A and B may be, and nsually
are, complex numbers,

advantage of a con-

siderably greater
efficiency in the sense
that the anode dis-
sipation is lower for a
given output, and
they also require a
smaller signal input.
It 1is, furthermore,
possible to use a pair
in Class - AB push-
pull without running
into grid current and
yet to retain auto-
matic bias. This is
because the operat-
ing conditions can be
such that the anode
current does not fluc-

R2

I

> +HT

tuate to any large
extent under operat-
ing conditions.

Cowy

g

R1

A pentode output
stage, however, has
the disadvantage of a
high output imped-
ance with consequent poor damping of the
speakers. This effect is quite important
and is responsible for much of the dislike
which pentodes have incurred. It can,

Fig. 1.—The basic circuit of a push-pull pentode output stage with

negative feed-back.

No difficulty is experienced in applying
feed-back over a single stage, for phase-
shifts ‘cannot normally exceed go degrees.
“The full "advantages are not obtained
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CONSIDERATIONS
AFFECTING THE
DESIGN OF EQUIP-
MENT FOR LARGE
OUTPUTS

when it is applied over only one stage,
however, for the reduction in gain .in the
case of an output stage necessitates a large
output from the penultimate valve, and
there is often a risk of overloading at. this
point. In general, therefore, it is best to
apply the feed-back from the output to the
grid circuit’ of the penultimate stage.
When the output stage is of the push-pull
type, we are almost forced to derive the
output from the secondary of the output
transformer.

The amplifier is then likely to take the

[\
4

(a) (b)

Fig. z—With a Ssine wave input (a) the

output wave form may be as shown at (b)

when the operation is incorrect. The blister

on the curve is due to oscillation at a

particular input voltage and causes serious
distortion.

form shown in Fig. 1, and quite large
phase-shifts can occur in both trans-
formers. With two transformers it is in-
evitable that at some frequencies outside
the normal working range the phase-shift
should reach 180 degrees, and the feed-
back is therr not negative but positive. In
other words, there is regeneration at thesc
frequencies. This does not matter pro-
vided that the amplification is not great
enough for instability to occur.  For the
avoidance of oscillation it is imperative
that the product AB be less than unity at
any frequency for which the phase-shift
reaches 180 degrees.

The Intervalve Coupling

It is found in practice that if an amnpli-
fier is built to the circuit of Fig. 1 with
ordinary components self-oscillation occurs
at a frequency above audibility. It is the
writer’s experience that most of the trouble
occurs in the intervalve transformer and
that. it is not possible successfully to
employ an unloaded transformer. The
primary must be damped, either by means
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of a shunt resistance, or, better, by the use
of a low-resistance valve, and the
secondary must be loaded with a shunt
resistance preferably equal to the valve
resistance multiplied by the square of the
transformer ratio.

Under these conditions, the phase-shift
in the transformer is greatly reduced and it
is usually possible to secure stable opera-
tion. Stable operation in the quiescent
condition, however, does not necessarily
mean that it will be stable with a signal
input. Investigation with the cathode-ray
oscillograph has shown that oscillation
over a portion of the signal wave may
occur, so that with an input wave of the
form shown at (a) in Fig. 2 the output may
be like (b). This will obviously result in
very serious distortion indeed.

With suitable loading on the trans-
former this effect is very small and can be
avoided by introducing a suitable phase-
shift in the feed-back path at high fre-
quencies. An experimental amplifier with
a high-resistance shunt to the transformer
secondary and a low-resistance shunt to
the primary proved quite stable with
normal input voltages, but the effect shown
in Fig. 2 appeared with a large input. An
investigation of the frequency response
curve showed a gradual rise with frequency
until at 20,000 c/s, the highest frequency
used, the response was + 14 db.! Change
in the transformer loading reduced the
response to about +4 db. and’ consider-
ably improved the stability.

Matters were greatly improved. how-
ever, by introducing a phase-shift in the
feed-back circuit by the simple expedient
of shunting R1 in Fig. 1 by a condenser.
This increases the feed-back at high fre-
quencies and so tends to reduce the gain,
and it also introduces a phase-shift in the

o

A view of a 3o-watt amplifier, including
negative feed-back, which is to be described
in a forthcoming issue of The Wircless World,

opposite sense to the changes in the ampli-
fier, thus increasing stability. With suit-
able component values the amplifier had
an overall response curve measured
between the input terminals and the out-
put transformer secondary (loaded with a
resistance of 16 ohms), flat within +o0.7
db. from 20 c/s to 20,000 c/s. A better

Wireless
Waorld

performance than this could not be desired.
The input/output curve proved to be
nearly straight up to about 18 watts out-
put, indicating negligible harmonic con-
tent. Examined with an oscillograph the
waveform showed no serious distortion
until an output of 28 watts was reached.
Turning now to the early stages of the
equipment, PA apparatus differs from
ordinary gear in necessitating an effective
tone-control system and the ability to mix
two input channels. In the reproduction
of muslc, it is often desirable to increase
the bass response, if only to compensate
for the deficiencies of recordings, while it
may also be desirable to reduce the treble
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response to prevent excessive needle
scratch. On speech, however, maximum

intelligibility is often obtained with a
reduced bass response and sometimes
with an accentuated treble.

Two tone-controls arc desirable, there-
fore—one which permits the bass response
to be increased or reducgd at will and the
other to give the same effect on the treble.

As regards the input, it is thought that
three input channels meet most require-
ments. Two channels with a fade-over
control permit the use of two pick-ups,
while the third channel with its own gain
control enables tiie output of a micro-
phone to be mixed with either pick-up.

Olympia’s

Television Booths — The

S has been the case since 1933, when
the R.M.A. introduced the idea
of a Theatre at the Radio Ex-
hibition, the theatre was again the

most sought-after sideshow at Olympia. This
year it is larger than before, seating nearly
6,000. The stag backcloth arranged as the
interior of a studio is very effectively carried
out.

The arrangements for the viewing of tele-
vision receivers this year are excellent. In-
tending viewers, on application to a box
office, are given tickets with a stated time
{for them to view the receiver of their choice.
They can then see a show sitting in comfort
in one of the fourteen booths.

Thers have been continuous queues at the
offices waiting for tickets throughout each
day. After viewing a few receivers ranging
in price from £35 to 120 gns., it was appar-
ent from the remarks of the general public
that, whilst being impressed, they are of
the opinion that television is as yet a
luxury of the few. The question on the lips
of many was, ‘‘Are sets likely to be consider-

ably reduced in the near future? '’ and the
answer invariably was in the negative.

An innovation of this year’s Show is the
inclusion of the Radio Museum. Therc is no
dearth of interesting exhibits, but the pity
is that they are not displayed in a more
orderly and sracious way, for by so doing
the value of the museum would have been
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‘Sideshows”

G.P.O.— Museum — B.B.C.

greatly increased. @ Among the many
antiquities shown is the apparatus used
by the British Broadcasting Company at the
old 2LO transmitter. Many receivers of
yester-yrar are to be seen, among them
being the first commercial single-dial super-
het marketed by Marconiphone and the
famous Wireless World Everyman Four (a
straight set).

The trend in the design of microphones as
used by the B.B.C. from the time of the old
hand model is represented in the museum.
The museum is certainly well worth a visit
if one has the tlme to sort out the material
and eventually read the inscriptions—if they
can be found.

The B.B.C. are not presenting anything
very spectacular. One wonders why more
was not made of television by something
such as a miniature studio and transmitter,
but on putting the question to an official the
answer came, ‘‘ Where is the money coming
from? ’* The Empire Broadcasting Ser-
vice 1s the main display of the B.B.C. This
shows, by six maps illuminated successively,
the various times at which the six transmis-
sions from Daventry take place and the
areas covered by them.

The G.P.O. stand is devoted to the means
of suppressing man-made static. One half
of the stand is given to radio interfer-
ence and the other to television interferencec.
The latter, during the hours of B.B.C. trans-
missions, shows a television receiver the pic-
ture of which is spoiled by interference from
an adjacent motor, which when completely
screened results in a marked improvement.

The theme of the Show, ‘‘ The world is
yours with modern radio,’’ is effectively por-
trayed at one end of the hall. It depicts
aerials flashing out messages, while the
globe, surrounded by a cloud, with, below,
the names of ten countries, is intermittently
lit by hundreds of lights.

Osram Valve Guide

NEW edition of the Osram Valve Guide

has been produced by  the General
Electric Co., Ltd., of Magnet House, Kings-
way, London, W.C.2. This gives details of
all modern valves manufactured by this
firm, including the new International range.
Valve base connections and a number of cir-
cuit diagrams are included. The guide is
available free from the G.E.C.
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"Diallist” at the
Wireless Show

~
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year expecting to be rather bored. 1
anticipated that there would be row

upon row of cheap and rather nasty little
sets with just here and there something
bigger and better to show up the others. T
hadn’t been inside Olympia for more than
a few minutes when I realised how utterly
wrong my mental forecast had been.

Cheap sets there certainly were, lashings
of them. But with very few excéptions they
were far from being nasty. Two things im-
pressed me straight away. The first was
that, taking them by and large, sets were
far easier to look at than in previous years.
There were, of course, a certain number of
cabinets of the artful and crafty typeand a
*few whose design a friend accompanying me
described as ‘‘sixpence-ha’penny bizarre.”
But in the great majority of instances both
the design and workmanship of the cabinets
displayed were genuinely pleasing. Of last
year’s Show I wrote that wireless sets stl}l
looked too much like wireless sets. This
year they’ve become attractive pieces of
household furniture and designs are such
that they will fit in happily with the
arrangement of almost any kind of room.

Appearances mean a good deal ; to your
real wireless enthusiast, however, the true
beauty of a set is to be found not in its
externals but in the internals of the cabinet.
And this is the second point that impressed
me: the sets of 1937, low-priced though
many of them may be, show distinct ad-
vances in design, in layout and in make-up.
Quality has certainly not been sacrificed t,o
cheapness by reputable firms, and there’s
not a doubt that this year the listening
public is going to have better value for its
money than ever before.

FRANKLY, I went to Radiolympia this

Short Waves.

The slogan of Radiolympia was ‘‘The
World Is Yours With Modern Radio.” It's
a good slogan, though I hope it won’t lead
to the making of wild claims for the smaller
sets. With a first-rate three-valve straight
set, whose short-wave range is designed with
the utmost care, your expert can do pretty
well in the way of short-wave reception.
But tuning, except in the case of the most
strongly received stations, can be by no
means a simple business. And I don't see
much of the world being mine were I the
user of a low-priced set of this kind with
fierce and ploppy reaction, or a rough and
not very slow-motion condenser drive!

Really it’s rather curious that the straight
three-valve set should linger on at all, for
small superhets for either mains or battery
operation can be purchased for a very little
more. 1 suppose that such sets retain a
certain popularity, particularly in battery-

- operated form, because the man in the

street thinks that they are a good deal more
economical to run than the superhet. Actu-
ally, that needn’t necessarily be so; several
of this year’s battery superhets draw 10
milliamperes or less from the high-tension
battery, whilst three-valve receivers seldom
need much less and scinetimes take more.
When it comes to mains sets the cost of

-

current for running
purposes is so small
that it’s neither
here nor there.

I have never cared much about the three-

valve straight as a broadcast receiver; its’

performances depend too much on the criti-
cal use of reaction for my liking. The big
straight set, on the other hand, is a very
different affair, and I'd hoped that there
might be several on view. Except, how-
ever, on The Wireless World stand they
were rarities except as a combination. 1
think we’ll see more of them later on.

When the 1937 Radiolympia comes to be
sumined up in a word or two in future lists
of historic dates it will probably be known
as the show, at which the ““all-wave’ re-
ceiver first became really popular and the
televisor was no longer relegated as much as
possible to the background by an industry
which feared that it might be the big bad
wolf of radio. Television 1'll leave for the
moment. I want to deal now with the “*all-
wave '’ receiver of 1937.

There’s not much point really in dealing
with any other kind of radio set seen at the
Exhibition, for these were in a very small
minority. It is realised in tlis country to-
day that the up-to-date receiving set must
be of the “* all-wave " kind. Last vear there
were a good many of them, though only those
priced at something "about the £i5 limit
could be taken—I speak generally—at all
seriously as short-wave performers. There
were less costly ‘‘all-wave’ sets, but in
August, 1936, many of these were rcally two-
waveband sets with a short-wave range
tacked on by harassed designers, who did
their best in the circumstances and hoped
for the best. Soon after last year’s Exhibi-
tion some much better cheap “‘all-wave’’
receivers made their appearance, bhut many
of them had one serious defect from the
user’s point of view.

In designing a small ‘‘all-wave’’ receiv-
ing set it may not be difficult to evolve cir-
cuits and valve combinations which, beside
being able to bring in all of the worth-while
stations on the medium and the long waves,
will also be capable, both in theory and on
the laboratory test bench, of receiving an
impressive number of short-wave stations.

But such setz when produced in commer-

cial form will not enable the man in the
street to get much out of his short-wave
range unless the tuning arrangements are
simple and straightforward.

Give the aforesaid man in the street a tiny
dial, whose short-wave portion is so cramped
that the whole of the 1g9-metre band may be
represented by a thick pointer making a
movement of, perhaps, a quarter of an inch,
and you needn’t be surprised if he soon
gives up short-wave reception as something
much too chancy and too difficult for him.

But discard the idea, as this year’s set
designers have happily done, that the ap-
pearance of a wireless set as a piece of furni-
ture is spoilt unless the dial is minute and
unobtrusive ; give your man in the street
a large, easy-to-read dial with a positive
slow motion drive to his tuning knob, and
he realises quickly that there’s nothing so
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very difficult after all about short-wave re-
ception.

Should I be exaggeratng if I said that
small “‘all-wave” sets are very much like
one another as regards potential perform-
ance, but as regards actual performance the
receiver with a big clear dial and the smootl
genuine slow motion drive will enable th
short-wave beginner to put up nearly a:
good a show as the expert? I don’t think ]
should, do you? 0

And that’s just one way in which these
small ““all-wave’’ sets of the present year
are so good and such value for money. The
bigger dial, the clearet dial, the finer move-
ment of the condenser vanes are outstand-
ing features of the lower-priced sets of 1937.

Good Big Sets.

The rather bigger sets, those costing
roughly from 1z to 16 guineas have
many interesting features. In particular I
noticed. a tendency to return to the visual
tuning indicator, that almost essential device
for getting the best out of a sensitive super-
het, and to split the short waves covered
into two or more ranges. Few ot the
smallest short-wave sets tune down to below
about 15.5 metres; a good many of the
bigger ones take in the 13-metre band.
Onc interesting receiver covers the short
waves between 12.5 and 51 metres in no less
than six full-scale bands.

There were rather fewer really big sets
than I had expected, though probably more
will make their appearance this autumn.
One nine-valve set with many attractive
features was priced at only 18 guineas.
Others containing from 10 to 12 valves an
incorporating the majority of the more use-
ful refinements of modern radio reception
ranged in price from 24 to 30 guineas.
They are beautiful instruments, tuning
down to 7 metres or below, and there should
be a ready sale for them if only manufac-
turers will help the public to appreciate their
great advantages over the smaller kind of
receiver.

There wasn’t much doubt about the
general interest in television. There were
crowds around the stands where televisers
were displayed and outside the demonstra-
tion rooms before each programme began.

I found opinions sharply divided over
prospects of the low-priced small screen
instruments which have made a surprise -
appearance. Some were emphatic that a
receiver giving so small an image would not
scll; others held just as strongly that it
would go like the proverbial hot cakes and
would serve to give television "its long-
delayed ‘‘boost’’ into. popular {favour.
Those expressing this view -believed that
people wonld readily put down £40 or less
for a miniature televisor and later would
go on to a bigger instrument.

On the whole, a first-rate show-—quite
the best that we’ve had for several years.
My only regret was that I could not pay half
as many visits as I should have liked!
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Components and Accessories

What the Show Reveals of the New

Season’s

IN order to appreciate fully the improve-

ment effected in components this year it
is necessary to pay close attention to small
details, for it was not expected that any
drastic changes would be revealed by the
new season’s products. It is, as yet, a little

too early for television to have hac a very
marked influence in this direction, though
everywhere there is evidence that the re-
quirements of this new aspect of wireless 1s
receiving close attention.

Wearite Type P unscreened coils.

The most marked of all changes is, per-
haps, the newer additions to coils and coil
units to take in the short waves. All-wave
reception, a prominent feature of the new
season’s sets, is provided for in coil units,
examples of which are the Bulgin five-range
coils, Models C.64 and C.66, the Wearite
Triogen coil and the Varley three-band
superhet coil unit, Model BP120.

The first-mentioned is of particular inter-
est in view of the wide wave-range covered,
as it takes in the ultra-short, as well as the
short-, the medium- and the long-wave
bands. In the Varley and Wearite coil
assemblies one short-wave range is provided.

Attractively finished components housed
in expensive cases are undoubtedly a joy to
behold, but many home constructors will
agree that these attributes could well be dis-
pensed with and parts more in keeping with
those customarily employed by set makers
be made available to them. The products

Varley skeleton-type IF transformer, Model
BP12z.

Products

of some makers, such as Bulgin, for ex-
ample, have been obtainable for some time
in what is described as ‘‘ skeleton '’ form.

Such components could, of course, be
supplied at prices appreciably lower than
hitherto.

Wearite has introduced a range of coils
typical in every respect to those used by
set makers and which are described as the
““P " type. They are wound on bakelite
tubes §in. in diameter and 13in. long, and
fitted with soldering tags. Fourteen coils in
the series cover practically all requirements
of all-wave reception, for the smallest tunes
down to 12 metres and largest is a long-wave
coil. Prices range from 1s. 4d. to 1s. od.
cach.

Bulgin has a long range of two-band coils
in screening cases and with soldering tags,
also IF transformers in a variety of patterns
for 465 kc/s and 110 kc/s, including some
variable selectivity models. A new series
of ““ Square-Can "’ coils, signal and IF pat-
tern, is now available and all requirements
are catered for, while their prices are quite
reasonable.

A new Varley product is a series of IF
transformers with loose leads brought
through the base and for mounting on metal
chassis. They are described as Skeleton
Type and are available for both 465 kc/s
and 110 kc/s amplifiers. One, the Model
BP124, is a variable-coupling type and costs
8s, 6d.

and
condensers.
.

Dubilier ceramic metalised-mica

There are many applications for a solid-
dielectric condenser which can be made in
very small capacities, providing a high degree
of stability under varying atmospheric condi-
tions and frequency can be assured. These
special requirements are being met by Dubi-
lier with a range of condensers in which
ceramic material is employed as the dielec-
tric.  They are quite unlike the familiar
pattern of fixed condenser, being made in
the form of discs, cups and tubes. Some of
the very small capacities, of the order of a
few m-mifds, consist of very small tubes no
thicker than a matchstick.

The plates actually consist of metal de-
posited on the ceramic in such a way that
it penetrates into the pores of the material
so that no film of air exists between the
plate and the dielectric. With this method
of construction extremely high stability is
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achieved ; furthermore, it is possible o pro-
duce condensers within very narrow toler-
ances to the required values. About 2
m-mfds. is the smallest size made, and 1,200
m-mfds. is the largest in this series.

i@

T.C.C. high-
voltage
condensers
for use in
television
apparatus.
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Another form possessing many of the
aforementioned features employs mica as the
dielectric, the plates being metal deposited
on both sides and some suitable protecting
plates are fitted on the outside. Alterna-
tively, the condenser element is enclosed in
a ceramic case or in a moulded bakelite case,
this form of assembly being used mainly for
the larger capacities, as this style can be
made in sizes up to o.1 mfid.

Polar-N.S.F. has a range of silvered-
mica condensers, and T.C.C. are producing
condensers with ceramic material as the
base. Other condenser developments take
the form of new models designed especially
for the high operation potentials met with
in CR tube work and in television sets, and
both Dubilier and T.C.C. have a compre-
hensive series which includes all the normal
capacity values required for this purpose.

Some high-voltage condensers in tubular
containers and in capacities of from o.oor
to o.1 mfd. are made by Bulgin, the work-
ing voltages ranging from 2,000 to 5,000 DC.

There is to be found among the Bulgin
products many small items designed especi-
ally for use in tele-
vision sets and other
apparatus operated at
high DC or AC poten-

Belling-Lee
6,000-vol t
HT plug
and socket
connector.

tials. For example, there is a flexible
coupler fitted with a porcelain insulator,
stand-off porcelain insulators, special high-
voltage plugs and sockets in multi-way
types to withstand 6,000 volts DC between
contacts, and CR tube holders, to mention
but a few of the many special parts produced
by this firm.

Belling and Lee has also developed a
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long range of connectors, plugs and sockets
and insulated parts for use in high-voltage
circuits. One such item is a valve-holder
designed for use in circuits of 11,000 Volts,
yet it costs only 1s. Then there is a

shrouded plug and socket completely insu-
lated and for use as a connector in ‘6,000- ¢

volt circuits. This costs 4s. 6d.

This firm has designed a range of tele-
vision di-pole aecrials, with and without
reflectors, and a special 8o-ohm impedance
transmission cable, No. 344, which has very
small loss at all radio frequencies up to
about 6o Mc/s. Television di-pole aerials
are made also by Bulgin.

The high DC voltages required for CR
tube equipment and for television are only
econoniically obtainable from an AC source,
so that several firms are including the

Wireless
Weirlal

accumulator from the gas supply, and it is
claimed to be very economical in use. The
output is 3A and it consumes 3 cubic feet

"of gas per hour.

Heayberd
“* Tom
Thumb ”’
battery
charger.

Though a thermo-electric gencrator is not
a new innovation, it is claimed that in the
new Milnes model all the difficulties and
troubles associated with the earlier devices
of this kind have now been overcome.

Though the carbon microphone is still
very largely used, and as a general-purpose
instrument satisfies many requirements, ifs
erstwhile popularity is being challenged by

" DLg material.

Sound Sales high-voltage
mains transformer.

special mains transformers and rectifiers
needed for this purpose. Sound Sales and
All-Power Transformiers are interested in
the production of the first-imentioned class
of component, while metal rectifiers of high-
voltage and low-current output are made in
various patterns by Westinghouse.

Westinghouse has this year introduced a
new series of rectifiers which, though giv-
ing output voltages and currents of the
same order as the models they replace, is
now supplied without cases and at a reduced
price. This applies to both HT and LT
types.

In connection with LT supplies from an
AC source, it is of interest to record that a
bijou trickle charger for 2-volt cells and
giving o.5 amp. output lhas been designed
by Heayberd. Knownasthe Tom Thumb *’
charger, it measures 3}in.xzin. x 2§in.
overall and costs 12s. 6d. only.

There is no lack of battery-charging
equipment, but what must surcly be a
mnique type is the new Milnes Thermo-
Charger. Its purpose is to charge an LT

Westinghouse uncased metal rectifiers,

Eddystone transmitting condensers and new precision dial.

other patterns, viz., the moving coil, the
ribbon and the crystal microphone.

Reslo has introduced a new moving coil,
or dypamic, microphone, and Ardente,
Grampian, Shaftesbury Microphones and
Tannoy sponsor the-new ribbon velocity

: f

Tannoy Ribbon velocity microphone.

pattern. The Tanroy model is new and
has uni-directional properties.

Telsen has developed two sound-cell
crystal pattern microphones, one of which
is fitted with a spherical head and has an
all-round response, the other is directional.

There is very little to record in connec-
tion with new developments in short-wave
components. Perhaps the most interesting
is the new range of Eddystone transmitting
condensers introduced by Stratton and Co.
Rigid construction, thick vanes, with wide
spacing to withstand high operating poten-
tials constitute some of the main features.

.They are made in high- and low-voltage,
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types, the former having Frequentite insu-
lation, while“the latter is insulated with
Prices are quitc reasonable
and range from 14s. 6d. to 35s.

Stratton also has some new dials ; onc is a
precision siyle for instrument use and in-
corporating a slow-motion drive, while the
other is identical but is a direct-drive pat-
tern. :

There is also a new condenser drive among
the Polar products of Wingrove and Rogers.
Its principal feature of interest is that
whilst two reduction ratios, viz., 10 to 1 and
50 to 1, are provided, only a single knob is
employed.

Normally, the dial is driven at a 10 to 1

A miniature valve-
holder for the Mazda
D1 Midget diode valve
has been produced by
Belling and Lee. The
valve and holder are
shown standing on a
half-crown piece to
afford easy contrast

in size.

reduction, but the vernier conirol can be
brought into use at any moment merely by
reversing the direction of rotation, It main-
tains the higher ratio for about three divi-
sions of the o-100 scale. Known as the
New Horizontal Micro Drive, it has station
names engraved in their correct-order on the
dial as well as a 0-100 division scale, and the
price is gs. 6d.

In addition to producing the most exten-
sive and varied range of components it is
possible to conceive Bulgin has introduced
a new deaf-aid pocket amplifier which’
measures only 74in.x3in.x2in. It is a
single-valve model, has a built-in carbon
microphone, self-contained batteries, and,
complete with headphone, costs £5 10s.

Ardente has for long specialised in the

Bulgin pocket deaf-aid unit.

design of this type of equipment, and hear-
ing aids of every description, with or with-
out frequency correction to suit individual
requirements, are available.
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Mechanical Features |

Non-electrical Details of the New Sets

N the essentials of their construclion
well over g9 per cent. of the new
season’s sets are basically similar to
their forerunners of 1936—the same
shallow box metal chassis with the larger
components on top and the smaller parls

The hinged
“Giant Dial "'
{McMichael),

and wiring below. Among the very few
exceptions to the general rule are the
Philips and Mullard low-priced super-
heterodynes, where economies in material
have been effected by securing com-
ponents to the inner surtace of the bakelite
cabinet. Another exception that should
be mentioned is the Eddystone ERA7,
where the chassis and coil box are rigid
die-castings. ’

With regard to details, there are many
improvements, most of which are, as
usual, in the tuning dials and controls.
Although sonie of the innovations are per-
haps of little fundamental importance, onc
should hasten to add that the majority of
condenser drives work  wondertully
smoothly even in cheap sets; this is as it
should be, as nothing is more exasperating
than a “‘rough’* drive—unless it be one
with backlash.

The flywheel idea has been elaborated
this year. Halcyon, pioneers of this
system, retain it in the form of a heavy
flywheel, rotation being transmitted to
the condenser pulley through a cord
drive ; the vertical pointer traverses a par-
ticularly large horizontal scale. In the
Ekco ““spin wheel” system there is a

DRIVE CORD 7 .*--"ﬂ__'?:::tb |
£CURSOR j‘// Fjﬂ'_{i"f_'_ |
. & % 1

- q&,‘ SPIN-WHEEL |

| I|I'I'I
ol |'|
|
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Details of the Ekco ¢ spin wheel ’’ tuning drive.

worm drive, and the neatness of the edge-
wise operating discs helps the cabinet
designer to attain cleanness of line.
Switch levers are mounted on axes con-
centric with the edgewise discs.

Another tuning device is the Ferranti
‘“ Magnascopic ’ auxiliary dial, an optical
device for the accurate ‘‘logging’’ of
short-wave stations which this year ap-
pears in improved form. In the Haynes
receiver the meter which serves as-a tun-
ing indicator is mounted in the centre of
the tuning dial, and so a large ball-bearing
axis for the pointer is provided ; this con-
fers the advantage of an exceptionally
open wide-angle scale of about 300
degrees.

There is an increased tendency towards sub-

division in the larger sets; in the H.M.V. 650,

RF and IF components are mounted below
the AF and output sections.

A refreshing change from the somewhat
stereotyped method of wave-changing is
to be seen in certain Pye receivers, which
embody what is
described as a
““planetary  selec-
tor unit,”” in which
the coils for each
waveband are
wound on separate
formers and sol-
dered directly to
contacts on the
periphery of the
rotary switch
cradle.

To judge by com-
ments made by
visitors to Olympia,
the general neatness
and freedom from
florid decoration of
the new receiver
cabinets is meeting with approval, and
the clarity of tuning scales has certainly
been improved by the general avoidance

tuning drive in the
Halcyon receiver.
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Adjustment
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ling in the
Cossor
Model 584.
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of fancy lettering, and, above all, by the
wide use of separate scales for each wave-
band.

So far. as the general outward form of
the doimestic hroadcast receiver is con-
cerned, the only basic innovation is the
introduction ot several ‘‘chair-side’’
models planned for tuning in comfort. In
the H.M.V. model the control panel-is
vertical ; in the Alba and Pye models it is
horizontally mounted on the top, while in
the Gilbert™*“ Kumfe '’ a compromise has
been struck by fitting the dial arid control
knobs on a sloping top panel.

As a general rule, those who prefer a
loud speaker separated from the receiver
must buy the latter in chassis form and
arrange for its housing according to their
own tastes; fortunately, this type of
listener is now well catered for, as many
sets are available in chassis form. It
should be added, however, that the large
Pye and Dynatron radiogramophones are
supplied with external loud speakers as
standard ; the latter instrument works
with a Voigt corner cabinet speaker.

Perhaps the most highly developed
mechanical device of all
is the vibratory HT
generator, which now
seems to have reached a
high state of reliability.
It figures in car sets, in
the Ekco ‘“No HT " re-
ceiver and in various HT
supply units.

’ :
Arrangement of lenses and mirror in the
Ferranti Magnascopic scale.
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Testing Equipment

SECTION of the wireless industry
that has steadily grown in
importance in recent years is
that devoted to the design

and production of equipment for test-
ing and servicing radio receivers. Under
this heading is included all kinds
of measuring instruments, valve-testing
sets and apparatus for generating an arti-

Wearite A.C. All-wave Signal Generator.

ficial signal. The last-mentioned are
described either as test oscillators or as
signal generators.

At one time there was a very marked
difference between oscillators and signal
generators, the latter being a much more
elaborate instrument and having a speciti-
cation that placed it in the laboratory
class of instruments.

The popular type of signal generator
now produced for the use of service men
embodies most of the essential features of
the high-grade signal generator, but since
price must of necessity be taken into
account, a laboratory standard cannot be
adopted. It is, however, of interest to
record that the main features are repro-
duced.

In most of the new models the frequency
range extends well down into the short-
wave region, while some even go further
and cover the television wavelengths as
well. Furthermore, the short-wave sig-
nals are now being provided as funda-
mental frequencies and not as harmonics
of the medium waveband, which was a
common practice a few years ago. Owing
to the lesser importance of the ultra-short
waves harmonics are generally being util-
ised for this band.

A signal generator with a very wide
wave-range is the new Avo All-wave
Model. It has six ranges using funda-
mental frequencies and covering 100 kc/s
to 30 Mc/s, while, by using the harmonics
" of range six, a seventh band is provided
extending from 30 to 60 Mc/s.

The new Wearite Signal Generator is
also an all-wave model, in that it has a
frequency coverage of 100 kc/s to 20
Mc/s, this band being covered in seven
ranges. Plug-in coils are used, the spare

3 ik

|
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coils being contained in a compartment
accessible from the front. The' internal
modulation is at 1,000 c/s; it is AC oper-
ated and costs £11 11s.

The upper frequency limit of the new
Bulgin test oscillator is also 20 Mc/s. This
is an improved version of their Model
VTi16, the latest unit embodying two
short-wave bands which together cover a
range of 3.5 to 20 Mc/s on fundamental
frequencies, whereas the short-wave sig-
nals were hitherto obtained by harmonics.

Everett Edgcumbe have an all-wave
test oscillator covering 30 Mc/s to 100
ke/s on fundamental frequencies and
fitted with a calibrated attenuator which
on all ranges reduces the output to one
microvolt.

As all these modulated test oscillators
are intended to obtain a reasonably accu-
rate measurement of sensitivity, the cor-
rect functioning of the attenuator is of
vital importance, and it is for this reason
that so much stress is laid by the makers
on the accuracy of the attentuation over
the whole range of frequencies provided.

A signal generator that embodies some
novel features is made by Cossor. De-
scribed as the Cossor Ganging Oscillator
it has been designed for use in conjunction
with their portable Oscilloscopes. For
the examination of the response curve of
a receiver, or of a tuned circuit, the sweep
voltage from the Oscilloscope is utilised
to vary the RF output from the oscillator
in a linear manner from 15 kc/s below to
15 ke /s above its fundamental frequency.
There is thus traced on the Oscilloscope
screen a curve showing the true response
of the circuit or receiver at any fre-
quency within the range of the oscillator.

Calibration charts for five frequency
bands are supplied, the range being 20
Mc/s to 9o kefs. A 400 c/s internal

Pye Trimeasy All-wave Signal Generator.

modulator is included and provision is
made for applying modulation from an
external source,

The new Telsen signal generator is
another example of an all-wave model
which on fundamentals covers a frequency
band of 22 Mc/s to 150 kc/s.

Weston include in their range of ser-
vicing equipment an all-wave oscillator,

[y
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NEW DEVELOPMENTS
IN
SERVICING GEAR

~

the Model E6g2, which has a short-wave
range covering 25 to 50 metres.

A signal generator for servicing usc and
which embodies many interesting features
is the Pye de Luxe All-wave Trimeasy
Signal Generator. It is a battery-oper-
ated portable instrument having five fre-
quency ranges using separate coils with
switching and covering the wide range of
100 kecfs to 50 Mc/s. The type of dial
fitted enables very small changes to be
made in the frequency. It is a dual-
pointer clock-face model which, in effect,
provides 5,000 marked divisions; a change
of one division on the dial is equivalent
to 0.25 kc. change at the low radio fre-

e e
U Radiolab Workshop Testing Set.

quencies and to 2.5 kc/s on the medium
waveband. Internal modulation at4ooc/s,
at 10 kc/s, or at 150 ke/s, is provided.
A fixed RF output of about one volt can
be obtained, as well as a variable output
controlled by an attehuator.

The recently introduced miniature
cathode-ray tubes are being used exten-
sively in resistances and capacity measur-
ing bridges as an indication of balance.
With this device the bridge can be oper-
ated from the AC mains and it is thus
possible to produce a comprehensive test
set of this nature at a reasonable price.

The new Wearite Condenser Analyser
is an example of this type of tester. It
has three ranges for capacity and two for
resistance. Values are read off from cali-
brated scales and the ranges are 10
m-mfds. to 80 mifds. and 50 ohms to 4
megohms respectively. The power factor
of condensers within certain Hmits can be
measured and provision -is made for test-
ing condensers and other components for
leakage at potentials ranging from 100 to
500 volts. This test set costs £9 9s.

Hunt’s Capacity Analyzer and Resist-
ance Bridge is a similar type of instru-
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Testing Equipment—

ment, being AC operated at 50 ¢/s and
having a visual indicator in the form of a
miniature CR tube.

A low-frequency excited bridge for
capacity and. resistance measurements,
also with visual indicator, is made by
Radiometers, and it is described as the
Faradohmeter.

Radiometers Faradohmeter, a resistance and
capacity test set.

The Pye Component Analysersfalls in
the same category, and scales caliBrated in
microfarads and resistance are provided.
- Everett Edgcumbe have a new test
instrument, described as the Radiolab
Workshop - Testing ~ Set. Resistance,
capacity and insulation tests at various
potentials can be effected, but it is also
a high-impedance rectifier-type peak
voltmeter. The input impedance is 5
megohms and it can be used on all
frequencies up to 40 Mc/s.

With the Avo Capacity Tester measure-
ments are carried out by a resonance
method and at a radio frequency of about
230 ke/s. It provides six ranges, and all
have very open scales, enabling a high
order of accuracy to be obtained. The
lowest range is calibrated in steps of 5
m-mfds. and cxtends from o to 0.0005
mfds. The remaining five scales extend
the scope of the instrument to cover all
capacities up to 0.1 mfd. This is a bat-
tery-operated unit and costs £23.

The Salford ““C”’ Meter is another ex-
ample of this type of instrument and it
covers all capacities from o to 0.1 mid.

Salford ‘“ Q '’ meter for measurement of
coil efficiency.

Wireless .
Worldl

This firm also make several other test sets
of a similar kind for measuring inductance
and also the efficiency of tuning eoils.
The former is described as an ““L’’ meter
and the latter as a “*Q’’ meter.

Some changes and improvements have
been made in the design of valve-testing
equipment, and though many still conly
test valves for emission the test set is so
arranged that the emission values can be
interpreted to tell whether a valve is in
good condition or slightly below standard,
or so far deteriorated that a replacement
is essential.

The Radiometers All-valve Tester pro-
vides this information, and all tests are
cffected at two different values of grid
bias. Several different types are made by
Everett Edgcumbe; one, the Valve
Gauge, is an inexpensive model costing
£5 1s5s. 6d., while the Service Valve
Tester is of more ambitious design and
enables a complete series of tests, includ-
ing the measurement of mutual conduct-
ance, to be carried out.

Valve-testing equipment is included
among the range of test gear made by
Bulgin, Wearite, Weston and Telsen.

The Avo Valve Tester differs from the
majority in that it gives a direct reading
of mutual conductance. It is an easily
handled test set, is mains-operated and
will accommodate any valve in general
use. An additional scale with coloured
sections and marked Good, Bad and
Doubtful, is provided for the benefit of

Bulgin Valve-
Testing Set.

non-technical users who may not, per-
haps, fully appreciate the significance of a
mutual conductance reading. The price
of this useful test set is 11 11s.

Multi-range meters which only a few
years ago were merely combined volt and
milliammeters have now developed into
quite comprehensive test sets, and not only
will they measure all the voltages and
currents, whether AC or DC, in a wireless
set, but facilities are provided for resis-
tance measurements and often for measur-
ing capacities as well.

The Model 7 Avometer is an outstand-
ing example of an instrument of this kind,
for it has 46 ranges. These cover all volt-
age measurements up to 1,000, AC and
DC, current measurements up to 10 amps.,
as well as resistance, capacity, power out-
put, and gain or loss in decibels. Its
price is £16 16s.
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Very high sensitivity has been achieved

in the new Weston Model E772 Analyzer, -

for it has the exceptionally high resistance
of 20,000 ohms per volt on all voltage
ranges. Accurate measurements of volt-
age in circuits with high resistance net-
works are possible with this instrument,

b
,N:

" Cossor Model 3332~
Oscilloscope.

for the meter requires 50 migroamps. only
for a full scale deflection.

It is a very wversatile instrument,
for resistance, capacity and output
measurements can be made and the price
is f22 8s.

Multi-range meters and test sets are
made also by Bulgin, Everett Edgcumbe,
Ferranti, Wearite and Telsen, and each
of these possesses many features of interest.

Some new rectifier instruments have
been developed by Salford Electrical In-
struments for the measurement of current
and voltage at very high radio 'fre-
quencies. The ammeter is suitable for use
on frequencies up to 10 Mc/s, while the
voltmeter has a range of 30 c¢/s to 1.6
Mc/s. Thermo-couple ammeters are in-
cluded in the Ferranti range, which firm
also has a series of electro-static volt-
meters. .

Everett Edgcumbe has also introduced
an electrostatic voltmeter with three
ranges for measuring the voltages in CR
tube apparatus. Full scale readings of
1,500, 3,000 and 6,000 volts, or of 2,000,

"4,000 and 8,000 volts, can be provided.

The Pye Service Department has de-
veloped an interesting piece of apparatus
for testing wireless sets. It is described
as the Pye Life Test Alarm, and its func-
tion is to give audible warning when the
output from a receiver under test drops
by a predetermined amount. The price
of this unit, which is AC operated, is

3 I5s.

Cathode-Ray Oscilloscopes in portable
form for wireless receiver testing, as well
as for general experimental use, have been
introduced by A. C. Cossor. The Model
3332 is the smallest self-contained unit in
the range. It includes a 4%in. diameter
CR tube, power pack, amplifier, time-
base and synchronising circuits. The
whole is assembled in a portable metal
case and the price is £20 complete.

There are several other models for
laboratory work, as well as a range of
amplifiers and camera units for recording

purposes.

«

~
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FEATURES. Type — Table
model superheterodyne for operation
from batieries. Waveranges.—
(1) 16-50 metres. (2) 200-550
metres. (3) 1,000-2,000 metres.
Circuit. — Heptode frequency-
changer — var.mu pentode IF.
amplifier — double - diode - triode
second delector—penfode or tetrode
output valve. Controls.— (1)
Tuning. (2) Volume and on-off
swifch. (3) Waverange. Price.—
10 guineas (including baltleries).
Mahkers.—General Electric Co.,
Ltd., Magnet House, Kingsway,
London, W.C.2.

A Superheterodyne with Many Constructional

Refinements

T is generally agreed that as far as
range and selectivity are concerned the
modern battery set is every bit the
match of its mains equivalent. ~ Only in
the matter of power output do we find the
mains receiver in possession of a funda-
mental advantage, for it is always possible
to improve the power-handling capacity at
small expense as far as current consump-
tion is concerned. In the case of the bat-
tery set there is an economic limit to the
current which may be drawn from the HT -
battery of standard capacity, and although
QPP output stages have brought the bat-
tery set on the same footing with the
cheaper mains receivers, there are many
designers who consider that the battery
receiver should recognise its limitations
and be content with the output which a
single “‘ economy "’ pentode will give.

A census of the volume levels at which
sets are_actually worked would show the
average to be very close to the 500 milli-
watts which is the rated output of the
valve used in this set. The volume level
which this expenditure of power gives
may seem a little subdued in the midst of
the many activities of a testing laboratory,
but in the quiet surroundings of the home
it will be more than adequate.

Low Background Noise

. Under these conditions' the low back-
ground noise of a battery set will also be
appreciated to the full. In the case of
the set under review this applies not only
to the conditions when the sensitivity is
reduced under the action of AVC on a
powerful station but also to the noise be-
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BATTERY
ALL-WAVE 4
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tween stations when sensitivity is at ils
maximum. It follows that better results
from a programme point of view will be
obtained in a set of this character from
weak stations, and in order to take advan-
tage of this a degree of sensitivity has been
provided which is capable of overloading
the output stage in spite of a measure of
AVC provided by the control on the fre-
quency-changer valve. Care is necessary,
therefore, in handling the volume control,
but given this condition undistorted and
really well-balanced quality is obtained.

The bass in particular is surprisingly
good fof such a moderate volume level,
and for the cause of this we must look to
the construction of the loud speaker. In-
stead of the usual mass-produced one-
piece moulded cone we find a. composite
diaphragm consisting of a hard paper cone
with a surround of more flexible material.
Not only does this permit the development
of wider amplitudes at low frequency but
the fundamental resonance of the system
as a whole i$ dropped below the region
which so often gives rise to ‘‘boomy’’
quality.

The loud speaker is by no means an
isolated case of the trouble which the
makers have taken to ensure that in every
single detail of construction the receiver
shall be just right. For instance, users
need have no fear of trouble from acid
creeping from the LT accumulator, as this
is isolated from the chassis by a moulded
rubber tray which is instantly detachable \
for cleaning.

Full dial illumination is also provided
without any excessive drain on the LT

L

Ay
00—

Az '

Hy

i u
t L7y
AN
__'"__I
—

EXTEANAL
LOUD SPEAKER

1

FUSE

.

;—J .
VOLUME
CONTROL

o

[

L

" Grid bias is automatic, no separate battery being required, and AVC is supplied to the frequency-changer valve only.
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G.E.C. Battery All-wave 4—

battery by the inclusion of a feature
described as ‘‘ Touch Lighting.””  This
consists of a spring-loaded bakelite flange
which is provided with suitable contacts
and mounted behind the tuning knob.
When the tuning control is handled in the
normal way it will be found that the finger
tips automatically depress this flange and
so bring into operation the pilot lamps of
the indirectly illuminated dial.

If further evidence of attention to detail
were required one need only draw atten-
tion to the felt strips covering the stitfen-
ing batons at the back of the cabinet to
prevent possible chattering between these
and the perforated fibre back panel.

Ease of Control

The ‘‘Chromoscopic’’ dial which has
Been fitted In this receiver is common to
many of the receivers in the new G.E.C.
range, and consists of an edgewise illu-
‘minated. glass scale mounted over a black
The station names are
printed in distinctive colours according to
their various waveranges. The settings of
the waverange switch and volume control
are also indicated on this dial by.separate
pointers. A two-speed drive is fitted to

" the main tuning pointer, and it is of the

‘type which combines rapid movement
from one part of the scale to another with
slow motion over a limited range.

A preliminary run through the three
waveranges gave the impression that the

‘sensitivity increased from the short waves

through medium to the long-wave range.
That is not to say that the short-wave sen-
sitivity is below normal, for no difficulty
was experienced in tuning in Amecrican
broadcasting (Schenectady and Bound
Brook) during the afternoon. The sensi-

" tivity on the medium-wave band is excel-

. lent if the aerial terminal A2 is used, and
- under these conditions approximately 2}
' channels are lost on either side of the local

station. Using terminal A1, the spread is
reduced to 1 channel on either side of the
normal setting of the local, but the sensi-
tivity is considerably reduced and with
this aerial tapping the set must be re-
.garded virtually as a local station receiver.

On long waves the series aerial con-
denser which is introduced by using ter-
minal Ar is short-circuited by a contact
on the waverange switch so that as far as
the long-wave range is concerned it does
not matter to which terminal the aerial
happens to be connected. Both as regards
sensitivity and selectivity the performance
on this range is undoubtedly well above
the standard which one normally expects.
Care must be taken to avoid overloading
the output valve on all stations, including
the Deutschlandsender, and the slight
background on this station from Droitwich

‘and Radio-Paris is not sufficient to detract ’
from its programme value.

Iron dust cored coils are used in the
coupling transformers for the IF stage
and also for the medium-wave section of
the single tuned aerial circuit. The first
valve, the frequency-changer, is a hep-
tode. This is the only valve controlled
by AVC which is provided with a delay

Wireless
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voltage derived from the potentiometer
which supplies automatic bias to other
valves in the circuit. The IF amplifier
functions at a frequency of 456 kc/s, and
although not controlled is of the variable-
mu type. Separate diodes in the double-
diode-triode second detector are used for
signal rectification and AVC supply. The
rectified AF voltage is passed to the triode
amplifying portion of the valve through
a volume control resistance, and it should
be noted there is no provision for a pick-
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that the extra expense involved in going ta
a patent agent will almast-invariably turn

_out to be a sound investment.

An inventor who applies for. Letters
Patent must not expect to get them for noth-
ing. The aim of the State is to encourage
invention, because it stimulates trad€ and
industry, and it accordingly offers the inven-
tor a privileged position for a certain period
of years. In return the latter is required
to pay certain fees, and to establish the fact
that he has really evolved something which
is both useful and novel, by filing at the

-~
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up usually introduced at this point. Re-
sistance coupling follows the second
detector and the pentode output valve has
a fixed degree of tone correction by virtue
of the condenser connected across the
primary of the output transformer. It is
understood that in some sets an output
tetrode type of valve is used instead of the
pentode actually fitted in the set reviewed.

Terminals are provided at the-back of
the set for the addition of an extension
loud speaker of the low-impedance type
(2—4 ohms). Tests of current consump-
tion showed the average HT current to be
just under 114 mA. and the LT o.55 amp.

The set is supplied complete with bat-
teries and is from every point of view a
‘“finished product.”’

Patents for Inventions. By Reginald Had-
don, Fellow of the Chartered Institute
of Patent Agents. g9 pages. Published
by Sir Isaac Pitmman and Sons, Ltd.,
London, W.C.2. Price 3s. 6d.

HERE is an inventive streak in most of /
us, but few of those who set about the
task of taking out Letters Patent realise all
that is involved in the process. Mr. Had-
don’s book gives a short and clear account
of the principles on which patent practice is

Dbased, though it does not encourage an

inventor to tackle the Patent Office in per-

son. On the principle of not spoiling the
ship for a ha’porth of tar, the author argues

www.americanradiohistorv.com

removed to show constructional details of loud speaker and
arrangement of control indicators.

Patent Office such a clear, full, and precise
description of his invention as will allow
an ordinary workman, skilled in the art, to
build the new:machine or to .carry out the
new process without difficulty. The .inten-
tion here is also fo ensure that, at the expira-
rion of the patent grant, the public at large
shall be able to acquire the free use and
benefit of the invention. That is part of the
bargain which the State makes with the in-
ventor, and it is the duty of the Patent
Office to see that all these conditions are
properly carried out before the grant of
Letters Patent is made.

Mr. Haddon explains the conditions which
determine the validity of a patent after it
has been issued, and describes the procedure
for enforcing it.against infringers. The book
also contains a useful section dealing with
patent practice in foreign countries and in
the Dominions and Colonies, and gives a
short account of designs and trade marks.

The author is disposed to gird at the
Patent Office because it does not make a
search into the novelty of every application
that is filed for provisional protection. We
have always understood that the Patent.
Office is supposed to be self-supporting, and
the stamp fee of £1 would be quite inade-
quate to meet the expense of an official
search. It is common knowledge that the
cost of testing the movelty of a complete
applicaticn—which carries a stamp fee of £5
—is not covered by that sum, but by the
heavy renewal fees that are paid to keep
existing patents'alive, ~ ’
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BROADCAST
BREVITIE

NEWS FROM PORTLAND -PLACE

Physical Jerks Soon

THE lives of those hypotheti-
=~ cal retired colonels who
would risk apoplexy if the
B.B.C. broadcast ‘‘physical
jerks '’ are seriously threatened.
Indeed, the betting is even that

breakfast broadcasts of this
kind will be given by the
B.B.C. before the daffodils

bloom again.

Beginning with Talks

The first step is an “under-
standing just arrived at be-
tween the Corporation and the
National Advisory Council for
Physical Training and Recrea-
tion whereby the aims of the
Council will be fostered in a
series of talks beginning in
November. ’

It is understood that if the
talks are well received the
B.B.C. will meet in conclave to
consider whether instruction in
physical training could begin
early in the new year.

It is possible, of course, that
such lessons might be broadcast
at any time of-the day, but
everybody at  Broadcasting
House assumes that the only
fitting period would be between
7 and 8 a.m.

Droitwich First

At first physical jerks would
be broadcast from Droitwich
only, as this would entail the
minimum number of extra staff
on duty. Music for rhythmic
purposes would be provided by
gramophone records, and the
only additional studio staff
required would be an announ-
cer.

Thousands of listeners would

tune in the broadcasts without |

any intention of partaking in
the exercises. In fact, to hear
an instructor giving orders
which one need not carry out
would be a grand mental tonic
at the start of the day.

Y e e A

" Questions and Answers

A QUESTIONNAIRE drawn

up by the International
Broadcasting  Union invited
members of the Union to
describe such of their activities
as aimed at the creation of a
better understanding between
peoples. The questionnaire
comprised twenty-nine sectlonal
headings.

In its reply the B.B.C. has
made it clear that part of its
duty is first and foremost to en-
lighten and inform its own
listeners, and this has been
attempted ever since the forma-
tion of the Corporation.

English Esseritia!

The success of programmes
with an *‘international """ angle

depends upon their being given
in English, as the use of a
foreign language is always a
difficulty. It has been found

. that the most successful pro-

grammes have been those con-
cerned with experience; i.e.,
conditions of life and eye-wit-
ness accounts of contemporary
events.

From time to time there have
been talks on the Far East,
American Half-Hour, Plans for

To-morrow, the Zuyder Zee
Scheme,  Tennessee  Valley
Authority, .and the .  new
German public schools, while
nationals from China, ' Czecho-
slovakia, Denmark, Fr_ance,
Germany, Japan and Turkey

have been brought to the studio.
f

Introducin g Foreign Art

The architecture and painting
of various countries, generally

in connection with an impor- .

tant international exhibition,

have been dealt with at the .

microphone. Music  talks,
broadcast on an average three
times a fortnight, have been de-
voted to contemporary foreign
composers, and descriptions
have been -broadcast of foreign
musical festivals, such as the
International Society of Con-
temporary Music, Barcelona
and the summer opera festival,
Salzburg.

Foreign Plays in English

“The broadcast production of
foreign classic plays has formed
part of the .B.B.C.'s regular
dramatic schedules for the past
ten years.

It is. one of the principles of
B.B.C.. dramatic policy not
only regularly to broadcast
British' classics, but also repre-
sentative works of foreign clas-
sic authors. The same prin-
ciple applies, with certain quali-
fications, to modern radio
plays. Several of the most suc-
cessful radio-dramatic produc-
tions have been translations of
foreign radio dramas, as, for in-

stance, ‘“Flags on the Matter-
horn,’”’ ‘‘Brigade Exchange,”’
“Autumn  Violets” - and

‘“Squaring the Circle.”’

For ‘‘European Exchange’’ a
member of the B.B.C. staff was
sent to Paris, Rome, Vienna,
Warsaw, Berlin and Copen-
hagen, to bring to the micro-

-phone there a national of the

country who could speak Eng-
lish to talk about his work and
conditions ‘of life.

Television
CENES on the ‘“ Empress of

Why Language Lessons
Have Ceased
French, German, Italian and
Spanish have been taught. Re-
cently, for programme reasons,
it was decided to substitute for
a definite lesson a programme in

the foreign language about
foreign art, literature and
affairs, including talks by

nationals on a visit to this
country. During the present
year French has been the lan-
guage; this is being changed in

October next to German.

L] A L] R}

‘‘on Location”

Britain,”” including the radio
room, are to be televised in a
new type of programme from
Alexandra Palace on September
28th. This is the first time that
the television staffi have gone
‘“on location,”” to use film par-
lance, to obtain outside material

HIGHLIGHTS OF - THE WEEK

" FRIDAY, SEPTEMBER 3d.

Nat., 730, Five Hours Back.
8, Beethoven Prom.

Reg., 8, Al Collins a:nd his dance

orchestra. 8.40, ** Come Along
Liza™: 'Cockney radio play.
Abroad.
Rome, 9, “MIle.  Nitouche,”

operetta by Hervé.

SATURDAY, SEPTEMBER 4th.

Nat., 11.50 a.m., Early stages of the
T.T. Race at Donington Park.
3.40, London Schoolboys .
Welsh Schoolboys cricket match
at Lord's. 4.45, Closing stages
of T.T. race. 8, Variety from
Radiolympia. 9, Discussion:
What 1s Wrong with the Cinema.

Reg., 8, Promenade concert. 9, Jack

i White and his Collegians.

Abroad.

Kalundborg, 7.30, Gershwin mustc
mcludmg s&lectlons from * Tlp-
toes " and ' Rhapsody in Blue.”

SUNDAY, SEPTEMBER 5th.

1 Nat., 7, InaGondola: A Venetian
silhouette.  7.55, Service from
Wesley's Chapel, City Road

9.5, “Phoebus and Pan": a
g dramatic cantata by ]. S. Bach.
i Reg., 650, Gaby Vallé and the

Folkestone Municipal orchestra.
Abroad.

ing for German Art Week in
Pans.

MONDAY, SEPTEMBER 6th.

Nat., 7, Monday at Seven ; mcludmg
Hnldergarde 8, Wagner Prom.

Reg.. 7. Recital: Sophie Wyss.
9, “ The Giddiest Girl in the
Coll.”:  burlesque by ~ Arthur
Marsha“.

‘Miller, the *
. takes the leading part.

- Abroad.

London Wind Quintet. 9.5, .

. Pans PTT, 9, German Lleder even-

for incorporation in a studio

show.

A Visit to Southampton
The  programme, entitled
‘“Turn Round,”” gives a com-
plste story of the arrival and
departure of the liner at South-
ampton. Producer Eric Crozier
and camera men visited the port
a few days ago, ‘‘ picked up "’
the liner at Calshot, and took
pictures from the bridge showing
the landing of passengers and
the unloading of cargo, as well
as views of the liner being
manceuvred round in the dock.
All these scenes will be linked
together in an amusmg story,
some of the acts being filmed
in the ship. The others will be
performed in the studio with
scenery designed to dovetail
into the ship pictures. = Joan
Picture Page Girl,”

This programme will probably
mark the beginning of a new
television technique.

@ e e @

Thirteen Hours .of
Television

’I‘HE trade was getting good

value for money, according
to the caption card televised
{from Alexandra Palace on Mon- .
day of last week. It read:
** Trade Demonstration, 11.30
a.m. to 12.30 a.m.”’

Abroad.

Strasbourg, 9, Rlchard Strauss con-
ducting hxs opera “* Der Rosen-
kavalier " from the Théatre des
Champs Elysées.

TUESDAY, SEPTEMBER 7th.
Nat., 8 ‘ The Giddicst Girl in the

Coll.

Reg., 8, " The Dream of Gerontius ~
from the Three Choirs Festival
at Gloucester Cathedral. 9.55,
Variety including Annette Mills
and Bill Barr.

Radio Paris, 9, German concert from
the Salle Pleyel, soloists include
Erna Berger and Walter Ludwig. H

WEDNESDAY, SEPTEMBER 8th.

Nat., 6.20, Shows from the Seaside.
X.—From the Wellington Pier
Pavilion, Gt. Yarmouth. 8.25,
Bach Prom.

Reg., 3.5, Commentary on the St.

Leger. 9, Variety from the New
Theatre, Oxford.  9.45. Songs
of Percy Grainger.
Abroad. H
Strasbourg 8.30, * Madame Pom- E
padour ” (Fall) from the Casino,
Vichy.

THURSDAY, SEPTEMBER 9th.

Nat., 6.40, Reginsld Foort at the
theatre organ with Vera Guilaroff
(Canada’'s melody girl). 8,
Favourites of the Famous—Jack -}

Payne and his band. f

Reg., 8, Sibelius Prom. . 9.30,
Courtney Hope in character
impressions.

Abroad.

Radio Paris, 9; ** Tristan and lsolde 0
(Wagner) by the Berlin Opera . |
Company from the Théatre des
Champs Elysées.
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Listeners’ Guide for the Week

Outstanding Broadcasts at Home and Abroad

S was announced some

time ago, Mr. B.

Walton O’Donnell, the

; well-known conductor
and friend of the.B.B.C. Military
Band, is to go to Treland to suc-
ceed Mr. E. Godfrey Brown as
Music Director at Belfast. His
successor as conductor of the
Military Band will be his brother,
Major P. S. G. O'Donnell, who
has been Director of Music with
the Royalv Marines since 1916,
which post he is leaving to join
the B.B.C. During the visit of

H.R.H. the Duke of Windsor
(then Prince of Wales) to
America in 1919, and again

during his visit to Australia the
following year, Major O’Donnell
was Director of Music in H.M.S.
Renown.

The first time he will be heard
with the B.B.C. Military Band
will be on Tuesday in the
National programme at 6.25.
The band will again be heard
under his direction Regionally
on Thursday at 9.45.

<> < <>
T.T. RACE
RUNNING commentaries on

the 16th International Tourist
Trophy Race organised by the
R.A.C. will be heard by National
listeners on Saturday morning
and again in the afternoon. The
commentators will be F. G.
Findon, Graham Walker and R.

Glendenning.  During the first
relay at 11.50, John Howell,
Birmingham District Manager

of the R.A.C., will describe the
extended track. Nearly a mile
has been added to the part of
the course known as Starkey's
Straight, which will admit of
speeds up to 130 m.p.h., and a

corner with a sharp degradient
has also been added. The early
stages of the race, which con-
sists of one hundred laps, making
three hundred and twelve and a
half miles in all, will be described
at 11.50, whilst the closing
stages and finish will be com-
mented upon at 4.45.

This is the first time that the
race¢ has been run in England.
It has changed this year from
the Ards Circuit, Northern Ire-
land, to Donington Park, which
is seven miles from Derby.

0. -1 <9
RADIOLYMPIA

THE last relay from the
theatre at Radiolympia will be
heard by listeners on Saturday
at 8 (Nat.). This will be the
last show to be given in' the
theatre, for the exhibition
closes its doors at 1o o’clock,

Besides Bobby Howell and
his orchestra, Paula Green, the
Dagenham Girl Pipers and
Drummers, and Louis Levy and
his Symphony, who were heard
during last DMonday’s relay,
Leonard Henry, Mamie Soutter
and the Heron Sisters are also
billed.

< S <>
FROM THE QUEEN’S HALL

MexTiON of the promenade
concerts must this week again
be confined to the outstanding
items to be broadcast.

That remarkable fourteen-
year-old Polish violinist, Ida
Haendel, playing the solo part
in Beethoven’s Violin Concerto,
will be heard during to-night’s
(Friday) relay at 8 (Nat.).

One of the highlights of
Saturday’s relay at 8 (Reg.)
will be Louis Kentner’s playing

of Liszt’s Pianoforte

Concerto  No. 2.
Although compara-
tively new to Lon-
don, Mr. Kentner

has shown himself to
be a great virtuoso
and a particularly
revealing interpreter
of Liszt. The relay
concludes with Han-
del’'s “* Largo.”
Monday’s Wagner

INSPECTOR HORN-
LEIGH continues to
interrogate witnesses
in this week’s
programme in the
“ Monday at Seven '’
series. S. J. War-
mington (left) who
plays the part, is seen
with Douglas Moody
who, with Harry Pep-
per, produces these
shows.

concert provides two relays, 8
(Nat.) and 9.40 (Reg.). The first
brings the Prelude to ‘* Die
Meistersinger.”’ The second
includes the first concert per-
formance in London of Frederic
Austin’s overture ‘‘The Sea
Venturers’’; this will -be con-
ducted by the composer. Tues-
day is a ‘‘ Promless ' night for
listeners.

From the Bach concert on
Wednesday at 8.25 (Nat.) will
be heard his Concerto No. 2 in
C for two pianos and strings
and his Concerto in A minor for
four pianos and strings.

<> PN a8
THREE CHOIRS FESTIVAL

LisTENERS to the Regional
programme on Tuesday at 8 will
hear Elgar’s ‘* The Dream of
Gerontius”’  from the Three
Choirs Festival which is being
held at Gloucester Cathedral
from September 5th to 1oth.
This will be the z17th annmal
meeting of the choirs of Worces-
ter, Gloucester and Hereford
Cathedrals. The principals will
be Heddle Nash as Gerontius,
Harold Williams and Astra
Desmond. The festival chorus
and the London Symphony Or-
chestra will be conducted by
Herbert Sumsion, Organist and
Master of the Choristers of
Gloucester Cathedral. ‘“ The
Dream of Gerontius’* was
Elgar’s first major work to be
given at the Birmingham festi-
val, that was in 1900, and two
years later it was given at the
Lower Rhine Festival.

<= <> <>
GIRLS’ SCHOOL BURLESQUE

ARTHUR MARSHALL has com-
pleted a burlesque on life in a
giris’ school, and given it the
title *“ The Giddiest Girl in the
Coll.”” This will be heard Re-
gionally on Monday at ¢ and
Nationally on Tuesday at 8.
He, in the way that has made
him so popular as a radio
artiste, will play the part of the
headmistress, and with him in
the cast will be Doris Hare, Her-
mione Gingold, Sheila Kaye,
and Adeline Hook.

<> <> <>
OPERA AND ORATORIO

THE listener is offered a
varied choice of opera broad-
casts this week. On Saturday
Rome gives a studio perform-
ance of ‘“ Lohengrin "’ at 9.

Richard Strauss enthusiasts
may hear the veteran composer
conducting his own perennially
popular ‘‘Der Rosenkavalier,”
of which our own George
Bernard Shaw provided the

GLOUCESTER CATHEDRAL,
where the Three Choirs Festival
is being held. Regional listeners
will hear Elgar’s ¢ The Dream
of Gerontius’’ from here on

Tuesday.
libretto, at the Théitre des
Champs Elysées, Paris, on

Monday. This will be relayed
by Strasbourg and Rennes at o.
The programme unfortunately
clashes with the great German

performance by the Munich
National Opera Orchestra of
‘“Siegfried”” at the Casino,

Vichy, which Radio Paris re-
lays at 8.45. .

On Thursday at 9.15, from
Stuttgart, will be heard one of
the most discussed and remark-
able symphonic poems of
Richard Strauss, ‘‘ Ein Helden-
leben.”” Curiously enough, this
received its first performance
not in Germany but in Eng-
land, at a Queen’s Hall Sym-
phony Concert under the com-
poser’s baton on December 6th,
1902, three years after it had
been written, -

Toulouse PTT is giving Men-
delssohn’s great oratorio, ‘‘ St.
Paul,”” on Monday at 8.30, with
the National Orchestra and the
Raugel Choir. This beautiful
work was composed more than
a hundred years ago, and rve-
ceived its first performance at
Diisseldorf in 1836. Monday's
performance is followed by Eric
Satie’s '‘Socrate.”” This work
consists of  fragments  of
Platonic dialogue in music. The
melody, which consists of a very
simple theme, rises clear above
an accompaniment which is ob-
stinately repeated, Satie, |who
is now 71, is one of the most
original characters in modern
music. THE AUDITOR.

The weekly list of Highlights will be found on the previous page,
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Valves and Cathode-Ray

A YEAR’S DEVELOPMENT IN “GLASSWARE”

HE days of spectacular innova-
tions in receiving valves have to
all appearances gone, and pro-
gress is now represented by im-
provements in the details of design and
manufacture. No longer do we find start-
ling claims of efficiency beyond anything
previously realised. Development is
chiefly in details which do not show in the
paper characteristics. Such development,
however, is really important, and in the
long run is of more value than a continual
struggle to ‘“improve”’ a valve, in what

has come to be the accepted meaning of
the word.

5

The Osram X63 (left) and Hivac-Harries
A1s All-Stage (right) Octal-base valves are
shown here.

Valves are already so good that in
ordinary receivers little or no advantage
could be taken of types with still higher
values of mutual conductance. In most
cases the gain of an RF stage is limited
by considerations of stability, and full use
cannot be made of the capabilities of pre-
sent types. It is only in television re-
ceivers that this does not hold good, for in
these the enormous band-width required
makes it impossible to obtain high gain
per stage. For such receivers, therefore,
valves of very high mutual conductance
are wanted and they are being produced.

For ordinary broadcast sets, however,
these special valves are not needed, and
there is actually a definite tendency
towards the production of valves of con-
siderably lower mutual conductance than
we have been accustomed to in the last
few years. Instead of figures of 3.0-4.0
mA/v., RF pentodes with a mutual con-
ductance of about 1.5 mA/v. are being
produced.

With modern circuit technique it is
readily possible to obtain all the gain re-
quired with such valves, and they offer
important advantages in regard to the uni-
formity of different samples and the lower

heater power. Uniformity is of particular
importance, for a receiver is designed
around its valves; when different speci-
mens vary considerably in their character-
istics allowance must be made for this in
the receiver design, and the result is
usually a somewhat lower average per-
formance. A tightening up of the per-
missible valve tolerances, however, enables
a more exact design of receiver to be made,
and results not only in a more consistent
performance but also in a better set.

The reduction in heater power is of less
importance, but in the case of a multi-
valve set may enable an appreciable
saving in the cost of the mains trans-
former to be made, and it also makes it
possible to use lighter gauge conductors
for the heater wiring. The average in-
directly-heated valve consumes 1.0 ampere
at 4.0 volts, or 4 watts. A year ago
Marconi and Osram brought out the 42-
series of valves with heaters taking only
0.6 ampere, or 2.4 watts.  These valves
have lower mutual conductances ; for in-
stance, the W42 RF pentode has g=1.5
mA/v. as compared with g=2.2 mA/v.
for the VMP4G.

The latest valves produced by Marconi
and Osram have still lower heater con-
sumption, taking 0.3 ampere at 6.3 volts
or 1.89 watts. The RF pentode is the
W63 with a mutual conductance of
1.5 mA/v. The adoption of 6.3 volts for
the heater rating is at first sight peculiar,
but it is done largely for uniformity with
American practice which originated in the
car-set,  American cars usually have a
6-volt accumulator which in practice
gives an average potential of 6.3 volts,
hence the adoption of this peculiar figure.
Since British cars generally have a 12-volt
accumulator, the wvalves developed
primarily for car-radio in this country are
rated at 13 volts.

The adoption of a different rating for
every condition of use is not economic,
however, and leads to considerable incon-
venience. [Lfforts are thus being made to
adopt a standard which is suitable for all
purposes, and for this the 6.3-volt rating
seems highly satisfactory. The valves can
be used for car-sets where only a 6-volt
battery is available, and for 12-volt sup-
plies the series connection of heaters can
be adopted or a voltage-dropping resist-
ance inserted. The voltage rating is low
enough for AC operation in the conven-
tion manner with parallel heaters, and the
uniformity of heater current permits series
operation for AC/DC sets.

In addition to the adoption of the
American heater rating these valves are
fitted with the American Octal-base, and
their characteristics are such that they are
interchangeable with American valves.
The Octal-base is a considerable improve-
ment on other types, for the use of uni-
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formly spaced pins with a keyed centre-
pin fitting into a locating slot in the holder
makes it much easier to insert a valve into
its socket, particularly when this is
located in an awkward position.

Valves of this type are being produced
by several firms, usually under American
type numbers. In some cases, however,
there are exceptions, and Tungsram have
a triode-hexode frequency-changer, for
which there is no American counterpart.

The second development of the year lies
in a tendency for the output pentode to
be replaced by a tetrode. The only reason
for the pentode, of course, has lain in the
inability until recently to produce a tetrode
having flat anode - volts - anode - current
characteristics with an abrupt ‘“knee’’
and an absence of a negative-resistance
bend. Methods of obtaining the requisite
performance with only four electrodes
have now been found, however, and
tetrodes are now claimed to be superior
to the pentode.

Sonie of the first valves of this type to
be produced were the Hivac series, among
which are the AC/Y, AC/YY, and AC/Q.
These depend for the attainment of their
characteristics upon the adoption of a
critical anode spacing. Other valves,
however, are of the type known in
America as the beam-power tube and con-
tain earthed plates for the purpose of con-
fining the electron stream to a beam.

Marconi and Osram have now adopted

On the left is the Mazda AC/4 Pen power tet-
rode and on the right the Tungsram APP4E
pentode.

tetrodes, and all their output pentodes,
both battery and mains types, are being
replaced by tetrodes of equivalent charac-
teristics. In the International range there
is a large type, the KT66, from a pair of
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Valves and Cathode-ray Tubes—
which in push-pull an output of somne 30
watts can bé obtained. .

The Mazda AC/4 Pen is, in spite of its

name, a tetrode capable of a large output.
This valve is of the 4-volt type. Cossor
also have changed to the tetrode. Mullard
remain faithful to the pentode, however,
and have the Pen 428, from a pair of
which 28 watts can be obtained. A
similar output is given by the¢ Tungsram
APP4E and PP6E types.
Used singly these
valves are capable of
an output of 5-8 watts
only, and the 30-watts
is obtainable only
from a pair in push-
pull. Class AB oper-
ating conditions are
adopted; in view of
the consequent in-
crease in grid bias a
higher anode veltage
can safely be used,
and the output is con-
siderably greater than
twice that of one
valve. Grid current
is not permitted, so
that no difficulties
arise in the input cir-
cuit, and a very high
standard of quality is
obtainable with such
stages, especially if negative feed-back is
adopted.

The Mullard VP2B
battery RF pentode.

Turning from standard valves to the -

special types, quite a number of high-
efficiency RF pentodes are to be found
now, and they are intended for RF or IF
stages in television receivers. Mullard
have had the TSP4 with g=6.0 mA/v.
for some time, and now Mazda have pro-
duced the AC/SP3 with a mutual con-
ductance of 7.6 mA/v. but slightly higher
interelectrode capacities, while Cossor have
the 42MPT with g=7.0 mA/v. Mazda
also have a low-resistance diode which 1s
unbased to keep capacity at a minimum,
and Cossor have a special duo-diode, the
DDL4. "Marconi and Osram have a
single diode, the D42. ' )

:For use in the output stages of time-
bases for electrostatically-deflected CR
tibes, Mazda have produced the AC/P4.
Tt has characteristics similar to those of
the AC/P, but has a top-anode connector,
and is rated for 600 volts anode potential.
Cossor, too, have produced special triodes
for time-base use; these are the 41 MTA
and 41 MTB. The former is
intended for use as a discharge
valve and the latter as a push--
pull amplifier. Another triode
introduced by this firm is the 41 MTL ; it
is a valve with a resistance of 15,000 ohms
and a mutual conductance of 3.0 mA/v.,
and is specially designed to operatc as an
ultra-short-wave oscillator without undue
heating of the electrodes.

Cossor also have a special pentode with
a split anode. This is the 41 MTS, and it
is intended for use as a sync separator in
television receivers, the line sync pulses
being taken from one anode and the frame

Wireless
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pulses from the other. 362 have a valve
with a split anode, but this is intended for
operation as a split-anode magnetron.

Mullard, of course, have the Acom
triode and pentode introduced last year,
and Marconi .and Osram have added an
RF pentode to their valves of this type.
It is the ZA1 with a 4-volt o0.25 amp.
heater and a mutual conductance of 1.1
mA/v. ’ '

Gas-filled triodes for time-base use are
now abundant. Mazda have the helium-
filled T31 for use with high-voltage sup-
plies, and the argon-filled Tz1 for the low
voltages adopted when magnetic deflection
is employed. Marconi and Osram have
the GT1C argon-filled valve and Mullard
the GT4H which is of the helium type.
The Cossor model is the GDT4, and the
gas is neon.

Television has been responsible for
much interest and development in cathode-
ray tubes, and if new types continue at
their present rate there will soon be nearly
as many models as there are valves!

Last year types for magnetic and types
for electrostatic deflection were about
equally divided among the television
models. All the new ones are now made
for magnetic deflection, and usually for
magnetic focusing also. This is not neces-
sarily for any technical superiority of the
magnetic types, although some people do

favour this type from the performance

point of view, but primarily because
magnetic deflection is cheaper than electro-
static. The saving comes not so much in
the tube as in the associated circuits.

Baird, Ediswan, Ferranti, and Mullard
all have tubes of this type now, but
Ediswan and Mullard retain their older
electrostatic models, and these also com-
prise the Cossor range. The tubes range
from gin. in diameter to 15in., the usual
being 12in., and all require some 4,000-
5,000 volts anode potential. Baird tubes
range up to 2zin. in diameter, and are
available with focusing and deflecting
coils. The E.M.I. and Marconiphone tubes
are available in two sizes, gin. and 12in.,
and are electrostatically focused but mag-
netically deflected.

Oscillograph tubes are made in con-
siderable numbers. Mullard keep to the
high-vacuum type, and have
a large range including a
model specially
designed so

The Ediswan 9 MH
cathode-ray tube for
magnetic deflection
and focusing.
that an unbalanced input can be used
without distortion, -Cossor have a large
variety of both high-vacuum and gas-
focused types, and in some of the latter
split plates are employed to prevent
origin distortion.
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“MCCARTHY

"SPECIAL 9-VALVE
FOUR-WAVE SUPERHET
DE LUXE
The De Luxe Model of this exceptional receiver includes
many interesting features, and combines unusual sensi-

tivity with great flexibility of control. Only recetvers now
on the market at very much higher prices can claim so

high a standard of design and performance.

(Complete
with 9 B.V.A.

valves.)

4 wavebands : 128-33, 29-80, 190-550, 800-2000
metres. IHluminated dial with principal station
names o

Controls.—A feature of the receiver is the number
of independent controls fitted, making it extremely
ihteresting to operate.  These include: sensitivity
control (varying bias on R/F stage). Q.AV.C. with
manual muting control for Inter-station noise suppression.
5-position wave-change and gramophone switch. Pro-
gressive variable tone control operative on radio and gram.

Circuit in Brief—Aerial input to pre-selector circuit, radio
frequency amplifier, latest type triode-hexode equency
changer, 2 band-pass I.LF.T. coupled LF. amplifiers, double
diode detector, L.F. amplifier and special push-pull pentode
output stage. Heavy cadmium plated steel chassis.  Finest
components and workmanship throughout.

Harries® tetrodes can be fitted in place of pentode: in output
stage if desired. _
A.C. models ready for immediate delivery.
A.C./D.C. models also in production, and will be available
for delivery shortly.

STANDARD MODEL 12 GNS.
as above, but with triode pusb-pull output, and fewer

controls fitted.

DEFERRED TERMS—
on application or through our City Agents
LONDON RADIO SUPPLY CO,,

11, Oat Lane, E.C.2.

Demonstrations Daily.

All McCarthy receivers supplied complete with
valves, knobs, pilot lamps, leads, mains cable and
plug. 12 months’ guarantee. (Valves 3 months.)

The prices at which McCarthy receivers are
advertised include Marconi Royalties.

Cash with order on 7 days’ approval. Also write

for illustrated catalogue of complete range of all
McCarthy receivers.

MCCARTHY RADIO Lyo.

44a, Westbourne Grove, London, W.2
Telephone : Bay 320172,
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Letters to the Editor

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

Superhet v. Straight Receiver

MR. P. K. TURNER’S letter is a mag-
nificent example of the phrase, ‘* Drag-
ging red herrings across the path.”’ I sub-
mit the argument is essentially on.the fun-
damental principles of the two types and
most certainly not a discussion on the
abilities of the amateur constructor wversus
set manufacturer. I am accused of unjust
comparisons between the two types, but
that is where Mr. Turner is quite wrong:
my comparisons were only made after
careful practical investigation, and in this
respect 1 have before me five reports from
thoroughly competent engineers (not re-
pairers) who have been comparing the
amount of Morse interference received on
superhet receivers with that received by
a TRF receiver, both types being simultan-
eously tuned to the same station. Perhaps
Mr. Turner will withdraw his accusation
when I inform him that at least four times
as much Morse is heard on the superhet
as on a Philips TRF, and that wavemeter-
ing has shown the bulk of this to come in
on the IF channel. These tests were con-
ducted at various points along the South
Coast from Beachy Head to Plymouth, the
same receivers being used in every case.

If, as Mr. Turner says, a bandpass filter
of wide frequency admittance is permissible
at signal frequency, I am compelled to ask
him to read my proposals on a modified
superhet. again, for surely 1 stated that the
first circuit could be quite flatly tuned.
Also, when selectivity is really demanded,
such as at IF, I provide such in no uncer-
tain way by the use of quartz crystal filters.
1t would appear Mr. Turner has not investi-
gated quartz crystals as filters, neither has
he realised the application of the Campbeii
Reactance Theorem to same.

But perhaps the most glaring statement is
that Mr. Turner has not experienced trouble
from trimmer drifts. There are but two an-
swers to this: (a) either Mr. Turner will
tolerate drifts which the present writer will
not, or (b) Mr. Turner claims compression
trimmers to be stable components, an item
I can very easily disprove.

Perhaps, therefore, Mr. Turner will deal
with the points raised in my letters in a
specific way and not just content himself
with the bald statement that he does not
agree with me. Let me assure him, from
my own viewpoint, he need not be afraid
of entering into mathematics, for I shall be
only too glad to reciprocate. '

Portsmouth. “NAUTICUS.’

Superhet Noise

NOTED “ Diallist’s*’ remarks (Wireless
World, July 16th) on the high noise-to-
signal ratio obtained with the average small
superhet receiver when receiving quite weak
short-wave signals. N
Regarding this generally agreed failing of
the small present-day superhet, it occurs 10
me that, in view of the poor magnification
and selectivity of tuned circuits at the very
high frequencies, a degree of evenly dis-
tributed aerial reaction, applied by a separate
reactor valve, would enable the superhet to
compare more favourably with the straight
reacting set at these frequencies. A gain
of only ten times, while far too small to
introduce ganging difficulties, would give, by

AVC action, a considerable reduction in set
noises, and the reactor (not grid-current
type) could be arranged to operate well away
from the oscillation point at any setting, in
which condition it would not be likely to
introduce noises on its own account.

Have any of your readers found such a
scheme a worth-while addition to the small
superhet? HAROLD J. CULPECK:

London, S E 6.

Simple Oscillation Tester

VARIQUS methods of testing for self-

oscillation in the frequency changing
stage of a superheterodyne have been
described in The Wireless World, but all
require a comparatively expensive milliam-
meter or voltmeter. A neon tube con-
nected as in the accompanying diagram is

0°00025 mtd

1
/2 4 WATT

NEON TEST

PRODS

Neon tester for superheterodyne oscillators ;
arrangement suggested by Mr. Watson.

considerably cheaper; in use one prod is
applied to chassis and the other to oscilla-
tor anode. If the valve is oscillating the
neon tube will light.

A neon lamp similar to that used in
Hunt’s capacity bridge is very suitable;
possibly a G.E.C. ‘“ Button Tuneon "’
would do, but I have not tried one.

Spalding, Lincs. A. W. WATSON.

Transient Response

HAVE noticed with interest that my
article on ‘' Transient Response ' has
produced several replies.

I would say that I am quite unrepentant,
but prefer to ‘‘reserve my defence’’ until
the initial wave of criticism has exhausted
itself.

P. G. A. H VOIGT.

Upper Norwood, S.E.1g.

N the Wireless World of July 3oth Mr.
Voigt issues an appeal—or is it a chal-
lenge? —to theoreticians to meet him on his
own ground with his own weapons. I am
rash enough to accept the challenge, but
time will only allow a few rounds:

First, there is no question that even Mr.
Voigt’s smooth transient consists of fre-
quencies extending from very low to over
1,200 c/s. There is nothing capricious about
the Fourier analysis of such a pulse; if a
sharply tuned resonator responds to the
pulse, then the frequency of the resonator
is present in the pulse. If this were not so
Fourier analysis would be purely a mathe-
matical recreation.

Now what happens when Mr. Voigt's
transient is made to excite, say, a tuning
forik of frequency 500 c¢/s. The fork will
be impulsed and left ringing, and, moreover,
if the fork were tuned instead to 600 c/s
the excitation would be much the same.
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So we say the transient contains a wide
range of frequencies, and frequencies in the
neighbourhood of 600 c¢/s are of much the
same strength as frequencies around 500 ¢ /s.
It is true that by rounding off the transient
the very high frequencies have been re-
moved.

Now let me tackle Mr. Voigt's imagined
loud speaker with a perfectly flat frequency
characteristic but a poor transient response.
Unfortunately, his suggested arrangement
does not retain a flat frequency characteris-
tic. Imagine two perfect loud speakers fed
from a common supply; there will be an
interference pattern round the speakers.
Only at points equidistant from each speaker
will the frequency characteristic appear to
remain perfect; elsewhere, depending on the
frequency, there will be an excess or defici-
ency of sound. Reflecting surfaces produce an
effect similar to the second speaker except
that now there is no position in which the
frequency characteristic remains perfect, as
the reflected sound must always arrive later
than the direct sound.. So it is with Mr.
Voigt's echo room ; however irregular it is,
he will not be able to find a point on the wall
at which the frequency characteristic ap-
pears perfect. In fact, if the room is per-
fectly irregular there will be a certain num-
ber of resonances proportional to the
volume of the room between any given fre-
quency limits. The rule can be given as

Jo =)

resonances between frequencies f, and {, per
unit volume, where ¢ is the velocity of
sound. The number of resonances per cubic
foot are approximately 3 (f,*—f,°), where
f, and f, are expressed in kc/s. So for a
room 12 x I2XIoft.=1,440 cu. {t., between
o and 1,000 ¢/s there are 4,320 resonances ;
these are crowded nearer the higher fre-
quencics as there are only about 4 below 100
c/s, 30 between 100 ¢ /s and 200 c /s, and so
on. These resonances need not appear in the
overall characteristic of Mr. Voigt's echo
room, and do not if the reverberation time
is constant as was specified, but at any one
chosen point some of the resonances will
appear. The resonant frequencies will de-
pend on the position of the chosen point,
and can be modified by altering the shape of
the room. The results to be expected from
altering the shape are that some resonances
may be enhanced at the expense of others,
or the resonances may be made more
marked but fewer by moving some of the
resonances to coincide with cach other.
The total number of apparent resonances
may thus be altered. The sharpness of the
resonances is decreased by introducing
damping on the walls or by any other means
which reduces the reverberation time. The
presence of these resonances destroys both
the frequency characteristic and the transient
response.

Is it possible to have a loud speaker with
a perfectly flat frequency characteristic and
yet a poor transient response? I believe it
is. If the source of the sound is not at the
same position for all frequencies, even if
this only means that high frequencies come
from the centre of the cone and the low
frequencies from the cone as a whole unless
the phases are correctly adjusted, the
transient response will be imperfect. I be-
lieve that it has never been shown that
under these conditions the frequency charac-
teristic is necessarily imperfect in every
direction.

I am not aware that any general proof
of the rigid relation between frequency
characteristic and phase characteristic
(which together give the transient response)
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for a point source has been published,
though I have private information that a
proof has been discovered recently. One is
led to believe in it after making several
fruitless attempts to escape from it, and onec
can see in simple cases that any change of
relative phase with frequency is always ac-
companied by the same relative change of
response. The proposition is, of course,
limited to linear systems.

Cambridge. W. B. LEWIS.

ECENTLY DMr. Voigt challenged the
‘“mathematicians "’ in a most interest-
ing article on transient response. Heaven
knows I am no mathematician, but I am
an engineer who employs mathematics as a
useful tool, so I am going to take up his
challenge.
But first let us clear up the point he is

really aiming at. I think he will agree that-

I state his case fairly if I say that he wants
to prove that, for reproducing transients,
good frequency response is not so important
as good damping. I, on the other hand,
believe that both are essential.

He agrees that for the typical ‘‘Heavi-
side function’ type of transient, shown in
his Fig. 1, response from zero to infinite
frequency is necessary. Then he claims
(quite justly) that this transient cannot
occur in air; and propounds instead, as a
reasonable transient to cater for, that shown
in his Fig. 4.

Then he drops his big brick. He states
that he will be very surprised if his transient
contains any frequencies other than its two
““components”’ of 300 and 6oo cycles.
This would be true if his transient were re-
peated over and over again—but then, of
course, it wouldn’t be a transient at all!
But the fact that it is not repeated com-
pletely alters things.  This transient, just
like -any other. does contain almost all
frequencies. I have analysed it roughly,
and the curve shows the result.

As Mr. Voigt explained, there is no com-
ponent of zero frequency, becausce the phus
and minus areas of the transicut are equal.

Likewise, the amplitudes at high fre-

Wireless
World

parative amplitudes.) Curiously enough, the
maximum output is neither at 300 or 6co
cycles, but at about 500. There is no out-
put at 1,200 cycles and thereafter at every
600 ; and there are maxima at about 1,400,
2,000, 2,750, 3,250, and at these two latter
frequencies plus multiples of 1,200 cycles,
e.g., 3.950 and 4,450, and so on. These
maxima are quite small, the value of each
being approximately (6oo/f)*, where { is the
frequency considered. (Negalive maxima,
of course, only mean reversal of phase.)

As stated above, the high-frequency com-
ponents of this pulse are small, owing to the
absence of steep wavefronts.  Mr. Voigt
rightly says that an instantaneous rise or
fall of pressure—i.e., a vertical wavefront—
is impossible in practice. But we know
that very high frequencies—up to 50,000
cycles or more—can certainly be transmitted
as air waves; so that we must in practice
be prepared for much ‘‘steeper’’ transients
than his, and in these the components of
really high frequency will be much more
important:

If, for example, we used one cycle each of
3,000 and 6,000 cycles instead of his 300
and 600, the frequency scale of the curve
would be ten times as high, and components
up to at least 30,000 cycles would be quite
important.

1 have not analysed his second iransient,
because it is a laborious business in any
case. The result would be different in de-
tail but of the same general nature.

But one important point must not be over-
looked. To get an exact reproduction of the
iransient waveform, our apparatus must have
a frequency range from zero to infinity.
But this is #ot necessary for sound reproduc-
tion. Our ear itself is limited in frequency
response, and hence cannot ever hear such a
transient in its true wave form. But if our
apparatus has as good a response as the
ear itself, it can supply the ear with all that
it could hear, and so give perfect reproduc-
tion as judged by ear.

No two men’s ears are exactly alike, but
very careful experiments indicate that a
response from about 30 to 15,000 cycles is
sufficient even for transients of very steep
wavefront; for those in ordinary music
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quencies are small, since the transient has
no very steep ‘‘wavcfront.” But practic-
ally any such transient has some encrgy at
all frequencies from zero to infinity, except
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