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An Armstrong Super-Heterodyne Receiver.

By E. J. SIMMONDS.

Super-Sonic amplification is, no doubt, the simplest and most efficient method of

short wave reception.

the selectivity of the receiver is increased considerably.

Not only does the circuit become easily manageable. but

In the following article

will be found full data for the construction of a super-sonic amplifier.

simple, and the operation has many

advantages. The principle difficulty
in high-frequency amplification at short
wave-lengths, namely, valve capacity, 1s
overcome by the simple solution of reducing
the frequency to some predetermined fixed
value, when a radio-frequency amplifier
designed for efficient long-wave working can
deal with the signals.

THE theory of the super-heterodyne 1s

instability of ordinary receivers below 200
metres wave-length, 1t 1s thought that the
description of a receiver embodying high
efficiency, sharp tuning, absence ol body
capacity effect, and ease of adjustment will
be particularly useful.

It is proposed to describe a modification
of the well-known Armstrong super-hetero-
dvne as made by the writer for the Trans-
atlantic tests of 1922, and used continuously

Fig. 1.—The left panel of the complete receiver eontains the H.F., detector and ,oseillator” valve and u:uugll.ng device

with the tuned anode eoil.

The right panel contains the three-stage long wave” amplifier

deteetor.

Above these are the H.F. and the detector (tuned anode, resistance or choke capacity) and two note magnifiers,
On the right is seen ihe rear of the super-sonic amplifier.

The original signal is transferred to the
closed circuit, and amplified at the original
frequency. The local source of oscillations
1s coupled to the anode coil of the first high-
frequency valve, and adjusted to such a
value that a suitable beat irequency 1s
formed, and impressed on the grid of the
detecting valve. The resulting reduced
radio-frequency oscillations are then passed
to the long wave amplifier. By this method
all the advantages of high frequency amplh-
fication at low radio frequency are obtained.

Now that increasing attention is being
given to comparatively short-wave work-
ing, and in view of the difficulty and

since. It 15 worthy of mention that the
instrument was only completed three days
before these tests, and that, although un-
skilled in the adjustments, nearly 100 log
entries were made, and 24 different U.S.A.
amateurs scheduled complete with code
words, in individual periods.

It should also be mentioned that no
receptions were possible before 3.15 a.m.
owing to “hash” from Northolt Radio,
which source of short-wave interference is
doubtless too well appreciated to call for
more than passing comment.

The amplifier may consist of two units,
the first of which 1s the ordinary one-stage
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Fig. 2.—0n the lelt are the coupling transformers.
as L4, coupled closely together,
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Three are required to the dimensions of Lg and two

On the right Is the oscillator coil, two being required.

One is wound

with 30 turns of 24 D.C.C. and works from 140 to 450 meires, and the other is wound with 60 turns, the

length being 2% ins,

H.F. and detector, plus the heterodyning
valve and necessary coupling.

‘It is suggested that the tuned anode coil
be of the air-spaced type to reduce self
capacity, and for the same reason V.24 or
other low-capacity valves may be used. In
practice 1t 1s found convenient to use a
separate H.T. battery of 36 volts with taps
for the oscillator wvalve, and by varyving
this H.T. voltage it is possible to control
the amount of energy transferred to the
tuned anode without mechanically altering
the coupling ; there 1s also the additional
advantage that this method does not affect
the tuning. The oscillator coils are of the
three-prong plug-in type, with centre tap
to negative filament, a wvariable coupling
being arranged between these coils and the
tuned anode coil.

Those who have resistance-coupled ampli-
fiers available may use these for the long-
wave component with excellent results, but
1t 1s strongly advised that the inductively-
coupled amplifier be used, as the efficiency
of same 1s so much higher ; the resistance-

coupled type has also the disadvantage of
requiring a higher voltage H.T. -

The " inductively-coupled type, however,
requires more care In adjustment, and, if
compressed into too small a cabinet, has the
tendency to ‘“ couple back.”

For those who contemplate making such
an amplifier 1t 1s suggested that the valve
holders be mounted about 6 ins. apart on
a board, and then wired up temporarily.

When satisfactory operation is obtained,
the question of compression into a cabinet
can be takenup. Such step will, undoubtedly,
have effects quite unforeseen. All necessary
data can be obtained from the diagrams.

The formers for the H.F. transformers
may be turned to dimensions out of hard-
wood, well dried, and parafin waxed, or
may be built up from waxed cardboard.

They should be mounted on a common
shaft of wood, all the coils being wound in
the same direction. In connecting up, the
two inside leads go to +H.T. and potentic-
meter slider respectively. Using windings
indicated, the amplifier will be resonant at



EXPERIMENTAL WIRELESS. 45

~ about 4,000 metres, but the exact wave-
length 1s immaterial so long as the frequency
is not too high.

The plate circuits are aperiodic, but it is
necessary to tune each gnid circuit to the
wave-length of the preceding grid circuit.
It will be found that if the condensers are
adjusted for uniform capacity, and the bobbin
turns carefully counted, very little final
adjustment will be necessary. This correction
should be made after the amplifier is
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it necessary to damp the grids, although the
amplifier cabinet is only 12 ins. long.

This type of amplifier, when once properly
adjusted, will continue to function perfectly
as long as the H.T. and L.T. batteries are
kept in good condition.

For all internal wiring use bare tinned
copper wire bent to shape, solder all joints,
and consider well the wiring scheme,
especlally with reference to the relative
grid and anode circuits ; small changes In

o H T+

|

1
E TELEPHONES

45V

assembled and wired up. Shight changes
then necessary may be made by varying
the number of turns of the grid circuit
transformers. The condenser C, is in the
grid circult of second valve, and should have
a maximum capacity of -0005. This con-
denser controls the regenerative action of the
amplifier, and, as this capacity 1s reduced
from maximum, the amplification will be
increased up to the point of self-oscillation.
This action will be found to be very smooth,
with no ‘‘overlap,” and wunder perfect
control. It i1s adwvisable to try the grid
leaks connected to +-L.T. as well, as shown,
as certain wvalves function better when
connected to +L.T.

Any undesirable tendency to self-oscilla-
tion can be effectively controlled by the
potentiometer, but the writer seldom finds

POTENTIOMETER

Fig. 3.—The complete circuit of the receiver in which the values are as follows :—C1 0-0001 mid., €2 0-0005 mfd.,
€3 0-0002 mid., C4 0-:0003 mfd., L1 800 turns 36 D.S,C3 L2 Primary 400 turns, Secondary 800 turns, 36 D.S.C.,
L3 Tuned anode eoil, L4 Threepin plug-in oseillator eoil.

wiring have far-reaching effects on all
high-frequency amplifiers. Most of the
receptions are done on a loop or small indoor
aerial. If considered necessary, one or two
note magnifiers may be used after the last
detecting wvalve.

After completion the set should be cali-
brated. Connect up to aerial and earth as
usual, and loosely couple a wavemeter to
the aerial circuit. Now adjust aerial con-
denser, closed circuit, and tuned anode
condensers, also heterodyne condenser for
maximum signals. (Signals will be heard
at two different settings of heterodyne
condenser.)

Note should be made of the wave-length
as 1ndicated on wavemeter, and a chart
should be prepared with columns for various
condenser adjustments.
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This should be tabulated to cover the
whole range of the receiver. By this means
the maximum results may be obtained on
any setting with ease.
It should be noted that the instrument
so calibrated may be operated on any aerial

-eﬁc?
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suitable for short-wave reception, the only
unknown factor being the tuning of the
aerial. Although the adjustment appears
to be complicated, in practice it is not so,
and the writer finds the circuit particularly
adapted to quick search.
A
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The Month’s “DX.”

Recorded by HUGH N. RYAN (5BV).

The increasing efficiency of amateur transmitters and receivers is resulting in the
creation of many new long-distance records which are undeubtedly worthy of mention.
It is proposed to record month by month work in this direcion, and the Editor will be
pleased to receive details for inclusion in these pages.

ANY of the keenest and most able of
M our transmitting experimenters de-
vote their efforts entirely to DX
work, or the covering of the greatest possible
distances with their transmitters. There are
many others who, while spending some of their
time on shorter-range telephony and kindred
work, also carry out DX when they consider
conditions to be favourable. It is, I think,
generally felt by both classes of experi-
menter that DX has not received the atten-
tion 1t deserves in radio periodicals. Omne
hears a great deal about the telephony men
whose gramophone records are heard in
remote parts of our islands. Most of us are
kept fully aware of our musical neighbours
who strike up with their 4- ten watts, without
previously listening in, pump out a series
of records, and switch off without subse-
quently listening in for the report we should
so much like to give them.

But the DX station does his work chiefly
in the small hours, and is generally an
- obscure sort of individual. The worst of it
1s that he 1s generally despised by the lordly
telephony men, who regard him as a re-
actionary who is still dabbling with the
departing relics of an obsolete system. Some
of our newest telephony stations are even

displaying a lamentable difﬁculfy in under-
standing the ‘‘ obsolete ”’ code used.
As yet, the DX man has only come into

his own for a brief period yearly, when he

burns the midnight amps in his efforts to
receive Americans on the fewest possible
valves, and the gramophone men wonder
how he does it.

But the best DX stations are working
all the year, and these notes are an attempt
to chronicle, month by month, the results
they are obtaining.

At present, very little European DX 1s 1n
progress. Everybody seems to be spending
the day-time in building that transmitter
which the Yanks simply can’t help hearing,
and the night in teaching the receiver to
catch the Yanks’ replies. One or two
stations are already making their mitial
attempts to get across. The best I have
heard yet is 2JF, who seems to be in the
fore of most good things in DX. 2KW, a
confirmed optimist, has been heard to call
at least one Yank with 0.1 in the aenal.
The London contingent appears to consist,
so far, of 5NN, 25Z, 2SH and 5BV. I am
afraid that none of thelatter is in form yet,
judging from the reports I have received
from the North. Quite a number of stations
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have started work on the receiving side.

85

The two most striking features of reception:

so far are the great number of Americans
who are received considering the time of
year, and the great number of stations who
are cc:-nﬁmng their attentions to single-valve
receivers. -5 NN has been doing very well
with a Reinartz. 2ZS of Liverpool tells me
that he has logged about 70 Americans this
month on one valve. By the way, 2ZS’s
signals come in remarkably well in London
considering his aerial current 1s only o.12.
My own log is about 35 so far this season,
on one valve. Our old American friends of
last year seem conspicuous by their absence.
2FP and 1BCG are very strong, as usual,
and I have had one report of 2EL, but what
has happened to all last year’s favourites,
1XM, 1BD1, 2BML, and 8AQO ? Has any-
one heard them ? I think that very few of
the best Americans are working at present,
as although we hear so many American
amateurs, we seem to hear a different batch
every time. With the exception of 2FP
and 4FT, I have never heard any of them
on two different nights. Perhaps the best of
them are giving their transmitters a rest
while they are busy improving their recep-
tion. They certainly were not at all pleased
with their results last year, and intend doing
much better this time. @ We hear a lot of
complaints from our men that we can never
get over while the Americans use such in-
efficient receivers. There i1s no need to be
so pessimistic. I cannot believe that there
are really no first-class receivers over there.
Our transmission leaves much to be desired
at present, and it is up to us to improve it.

You have no doubt noticed how very
quiet the French stations are now. It seems
likely that they are preparing their trans-
mitters for the winter’s work.  They are
allowed 100 watts in the aerial, and, as very
few of them use anything like this power,
they have plenty of room for increasing this
factor in their transmissions. 8AB will
probably use the same power as last year.
Certainly he is strong enough to carry any-

November, 1923.

where. 8AQ tells me that he 1s installing
a 350 cycle alternator to replace his present
50 cycle supply. He hopes to increase his
power considerably, and also to improve his
note. Dr. Corret of 8AE and 8AW is using
notepaper headed ‘‘ Comité des essais trans-
atlantiques,” which 1s a good sign, though
I do not know quite what he proposes to do.
8BV seems very keen on American work.
27ZS has been heard loudly on one valve by
8BF, when using two watts. There is no
doubt about the efficiency of some of the
low-power stations in the North.

I do not know what the Dutch stations
are doing this year, but the strength of
PCII has greatly increased recently; I
believe he has about 6 amps. in the aerial.

Those who stay up in the small hours
have probably noticed how well the American
broadcasting stations are coming In now.
WGY and KDKA are exceptionally good,
and on a good night WGY 1s comfortably
readable on one wvalve. 5NN has been
getting good loud-speaker results on three
valves.

This month’s notes have been necessarily
confined to a few stations, as only a few
are working DX at present. During the
coming month, given favourable weather,
things should become much more lively. I
try to keep in touch with all that is happening
in DX, but it is impossible to hear everything.
This may perhaps be a blessing in disguise
at times, but if any stations get any very
good results on DX transmission or recep-
tion, we shall be very glad to hear about them.
In America they publish a monthly bst,
known as the ‘ Brass Pounders League,” of
the stations who have handled the most
messages during the month.  Fortunately
message-passing does not enter our work,
but it would be interesting to know who
receives the most American stations each
month. The best log I have heard of this
month is 7o different stations, received by
2ZS. This record will, we hope, be beaten
many times in the coming month, and may
it be on single valve sets.

5
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Experimental Topics.

Wireless Television.

N the course of an address given before
I the Royal Society of Arts last month
M. Edouard Belin disclosed the fact
that he had recently succeeded in trans-
mitting real photographs in half-tones by
wireless. M. Belin has been making ex-
tended researches in his laboratory at
LLa Malmaison, and he is convinced that the
solution of the problem of wireless television
is near at hand. The Belin system of tele-
photography had been developed not only
to permit of the transmission of ordinary
handwriting and of shorthand, but also to
provide absolute secrecy in telegraphic and
radiotelegraphic transmissions. Autograph
messages have been transmitted by wireless
both in France and America. This is a
fascinating field of research, and it does not
require much imagination to visualise the
enormous possibilities of wireless television
when achieved on a commercial scale.
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The Transatlantic Tests.

This year the Transatlantic Tests organised
in conjunction with the American Radio

Relay League are due to commence on

December 22. Although many experimenters
occupy their time with Transatlantic work
throughout the greater part of the winter,
the official tests always arouse considerable
interest amongst amateurs as a whole, and
it is anticipated that the number of listeners
on this side will be greatly increased by many
newcomers in the field of experimental work.
To those we make a special appeal. The
radiating properties of a receiving aerial
on 200 metres are very good, and unless
particular ‘tare is exercised in the use of
oscillating circuits, it is highly probable
that the work of an experienced experi-
menter may be completely spoiled by radia-
tion from a neighbouring aerial. In the
subsequent, pages of this issue will be found
several articles particularly relating to short-
wave reception, and it is sincerely to be
hoped that many will adopt the sugges-
tions given, to the benefit of all concerned.
So far as our own transmission 1S con-
cerned, the granting of 100 and 1,000-watt
licences to certain experimenters certainly
increases our chances of “ getting across
the pond,” but the ultimate success of the
experiment is, unfortunately, wholly depen-
dant upon the prevailing conditions during
the period of the tests.
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Radio 2UV A.R.R.A.

By W. E. F. CORSHAM.

Amateur transmissicn stations usually show a marked dissimilarity in circuits, systems,
and apparatus employed. This is due no doubt to the fact that many experimenters

build their sets as a result of their own investigations.

In order that experimenters may

become acquainted with the work of others, details of stations embodying novel methods
and circuits would be welcomed in these pages.

known as ‘“Two Uncle Vic,” the

station’s 'phone call, is located in the
valley at the bottom of Harlesden Gardens,
London, N.W.10, and came into action
at the beginning of 1920, the twin aerial
being hoisted almost immediately after my
demobilisation from the R.E.S.S. The first

EKPERIMEXTAL station 2UV, better

Fig. 1.—Showing the general appearance ol 2UV,

difficulty consisted of getting gear together,
and, due to this trouble, a crystal set was the
first set in use. I wonder if the broadcasting
people know what a wonderful amount of
interest can be got out of a crystal set?
Most of the Mediterranean stations were
copied off this set, and it was in use for quite

a long period, giving entire satisfaction, and
on some nights some remarkable perform-
ances.

When the first amateur transmitters
began to get into operation on I,000 metres
did anyone ever hear such a large amount of
O.R.M. that immediately began to spring
up on that wave-length; BYK and other
Navy sparks using about 2 to 5 kw. seemed
to work most of the day and nearly all
night, and the “Sorry, O.M., O.R.M.!"” got
so frequent that it was obvious that a new
wave-length would have to be found,
especially as Croydon was occasionally
being O.R.M. by a slight miscalculation of

I

Fig. 2.—The simple modulation system consists of an absorption
coil coupled to the aerial ecireuit.

— e
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wave-length, and PCGG had commenced
music tests. The non-transmitting amateurs
began to voice their disapproval of the
heterodyning effect of carrier waves on this
station, so that the poor transmitting
amateur, already well bound up by restric-
tions, began to look for some other wave to
release his experiments on, and the first
stragglers began to appear on 300 metres,
where, in course of time, new emigrants from
1,000 appeared every evening, until n time
360 began to get as bad as 1,000 metres for
congestion. Then the Cross Channel com-
mercial sets began to get busy, and shipping
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to mncrease their use of the 300-metre wave.
D.F. stations on 400 to 440 also got busy, and
down we went again to 200. Iumlh the
Post Office authorities sanctioned the use

¥ _
j f,.;T—H'T"E

4

Fig. 3.—Here the microphone replaces the normal grid leak.

.

of 200 and 440 metres and the 1,000-metre
wave-length was closed for amateur work.
The first transmitter at 2UV consisted of
a tonic train set, radiating -06 on 1,000
metres, 0-I on 360 metres, and 0-13 on 200
metres. This was, I believe, the first tonic

170
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train set of its kind to be used in London
after the war, the feed consisting of 4 volts
on a ¢ spark coil, taking about 2 amps. in
primary coil, and supplymg heavens knows
how many volts on the plate, but very few
milliamps., hence the low radiation. Very
successful results were obtained with this
set, quite good distances being worked,
an example being the tests worked with
2JZ of Huntly, Aberdeenshire, in February,
1922, when he received my signals and
replied to me on a set whose input was less
than 50 watts. I got his speech very well on
a three-valve L.F. set. That’s 500 miles on a
set radiating o-1 amps., whose dcumi wattage
must have been in the region of 2 to 3 watts
output, and good clear speech on 50 watts.
The set used can be seen in Fig. 1. A small
power ‘phone set, also radiating o-1, came
into being at thus time, with abouat 120 volts
on plate ; good speech at 20 to 30 miles was.
obtained on this input, and on some very
special tests arranged with 20D and 28X,
they received my speech O.R.Z., but clearly
when my input consisted of the six-volt

i
o
,_ ?
9

Fig. 4.—The apparatus employed by 20UV during the last Transatlantic Tests.
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