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BOOK I.~INSTRUCTION. .

; GHAPTER I. :
Imnonuc'rmn 7O, SHORT-WAVE BROADCASTING. ]
Intemapmnal sho.rt-wave broadcasting has now reached such’a

' more recognised.  Countries all wver the world have taken to short-’
wave broadeasting sothat: the peoples.of other lands, however far
away,  could learn more abmxt them throu’gh their music and talks
in vamous langua,eq 7 B ‘

Short-waﬁe ‘radio’ development still | goes on apace Wlﬂl the
perfeetion of apparatus both broadcasting and reception have been
greatly improved. Nowadays, it is possnble through this form of radio
: to obtain more first-hand knowledge of a country, and neWS if need¢d, :
‘than by,i‘eierrmg to pooks or readmg a Newspaper.

\

‘Glonous adventute indeed, lxes before the owner: of ‘a short‘wava
‘récéiver.. Closé conmct can be "effected with strange lands, new people
‘and different manners: and ecustoms appreciated.  The . outpqsts of
the world are brought to the living-room' ‘and a “passpert’ supplied
10 xrlxlany countnes that all hope to visit but somehow never se

“ reach, ; i : : i

Smce n brondcast is an etpressiou of the
«typical of the counm‘y ‘of fits origin. ' Tak e,
! ‘grammes emanating from the United States. Th 1

" thatis peculiar to its people and their times, As ﬁui!’h’" they ' are
recognised wherever they are heard, The same can i
casts originating ‘in- Huropean,  South. American,
Asiatic centres. So typical are many of these progrs
a few months; listeners can identify the,soarcés o
| Jong' before the stations ] . thei Tet

; 1dent1fymg sxgmﬂp :

except; over -
 bands were

tted to the amaten
560 metres). bec
liiiat the short-waves would beigo

in which amateurs were hkely t

; It'wss cons'dered
‘e,-h‘lbse-range working

e‘egated to the short-wave
gan making their “home”

e to whﬁk'ﬁtfa :
carried out bv these plgmee'

wem the best for long dist nee woﬂr w1th small power:

high stage of developraent that its.importance is becoming more and*’ }

' a pattern

ﬂmt of others, the experiments = !
ore. convineing proof that the 8. W. R
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A feat which astonished the world was the ostablishment of
communication with another enthugiast in New Zealand by n Dritish
amateur whose transmitter had a power rating which seemed ridicn-
lous. From that time on, progress was made in leaps and bounds.

Side by side with the researches of the amateurs were those of
Marconi. . In 1919, he telephoned from Ireland to Cangda; and in
1924, the Poldhu, Cornwall station, spoke to Australia, The problems
of short-wave radio occupied the closing .%ep;rs{of this pioneer's life.

. As time went on more and more was found ot about transmission
. and reception on these bands, so great sas the interest in ghort-wave.
First there were the “Americans” such as New York, Pittsburgh, and

/Oakland to listen to for they readil

. on, Australia and Jaya took to S.-W. broadeasting.

followed and those in‘ different parts of the tle ]
. South America and’ Central America showed tremendous interest, so
‘much in faet' t tations in these parts made appe e like
- “mushrooms?’1 DS s # i
- Initial steps in international broadeasting were introduced

_ 1 2 metres; their station KDKA, famous as “The World’s
theer'Bmadcaatmﬁ;Snagion,” became known all over the wor g ‘

o o amitial isteps _ 1 br( d by
! the mexg;ouse ompany at Pittsbure Transmimnguon. wave-

“length of

T Ine 1925, W2XIT, /then' an improvised: station o eﬁeral

' o Tlectric: Gfdﬁ%mn'x,’v_qn;\’(‘an'.ﬁlycik ni_slaﬁd‘;f“Nejy York . /sent out
- a signal on 100 metres which was picked up by several listeners in

(i different eountries.. This Fal chenectady trans-

as the 'start of th
mitters, W2XAD and AR (or 2 '

PCJ, the experimental S.-W. station of Philip’s Radio, Rindhoven,

olland, began' transmitting 'in, March, 1927, | Operating on 31.4

tmlgifgtgé‘groﬁrhmmes were_ heard all oyt the world,

18, Aghig%%dney}.‘ma VEBME (Melbourne), Australia.

. The first trans-Atlantic rela tookk%nm_inv()ctoher. 1927, when
. B.B.C. relayed throughout Britain, KCA Pittsburgh, then trans-

O matremad | Y il

¢ briary 1st, 1020, GHSW . transmitted the first programme
nded for ecention n thq"'[T.'Si.‘ ‘

'he #first-around-the.-world’ broadeast oceurred on June 30th,
the program %‘xbﬂius‘thnt lment out by W2XAD, Schenectady,
'his mg d and then restransmitted to Sydney, Australia.
s agil (o Amerloa,

%m’,ln in
oo, M

e first world-wide broadeasts were commenced from

arnntionnl brondeasting came the
of the leading 8.-W. broadeasters
Q",-’ whon glving the eall-letters.
ge' olga of Australin,’ and the
0 beepmo known us “The Voice of
8 ure known as the Voices of the
eity at which locnted, or the par-
48 0 “Valos of the Argentine,”
Alr,” "Voleo of British Guiana,”
n' ot
fswnve radio and international
| ’W"a{' of interest. 1In 1937,
Aitted to superheterodyne
G0 the wensitivity so' that
wrinl onok.  This reduces
Qrm'ongvutm!un is being
0

;ydllﬁﬂl't ¢ the »hythmic
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Only a few years ago, the new type “frequency-modulated” radio
broadcasts started in America,  Such transmissions afford practically
static-free reception. This new feature of American radio necessitated
the “Frequency-Modulated” broadeast com 'af‘moeiver for. “high-
 fidelity ” reception, = “F.M.” stations are now in operation in many
upartsof the MISIAT R A SRS R e ) y

. Most of the larger ‘international brondcasting stations ‘have
adopted. “beaming’ or ‘directional broadcasts when transmitting to
other countries. “Beaming” is made possible with the ‘use of special

styles of ‘directional aerials.” This greatly increases “signal strength

In definite directions and assures listéners in particular parts or area
good receptan.v dhiEr B e TN g

With the raising of the powe
watts ‘there came into use a n

up .
4 tiew ‘fype. of transmitthig vaive and
peak-limiting amplifiers.” In this type of valvé, the filament can be

réplaced, the effective directional power output being near 600,000
watts. The valve makes possible greater output with a ‘simpler “set-
up™ at the transmitter, thus providing efficiency 'in transmission.
Whereas six yalyes were used to obtain a power 'o%tamt ‘of 40 KW
two! valves: of the new pattern have a power of i1 KW, A'ne
a valyes which allows

typé filament of activated tungsten is u s

t lower voltages,

) in the
greater ‘current  ai

y other 'irﬁprovemqnts in broadcast transmission and reception '
have been made.’ 'All kinds of directional aerials have been tried with
-yarying success. . “Side-band [Interforence,” once 'a difficulty with
“reception, has mow been partly overcome. ' New ‘types of microphones ©
and methods of modulating o; thing" transmissions are now so *
perfect that short-wave or ) : i

; x"‘eached,y’,&e’ﬁwtion.‘ /




CHAPTER IIL

BEBEAVIOUR OF SHORT-WAVES. REFLECTION, Ecnors, KILOOYCLES,
MEGACYCLES AND METERS.

The short-waye newcomer may be thrilled at hearing stations at
great distance, and perhaps wonder why this is possible. The explana-
tion is simple.

Like the medium-waves, when short-waves leave the transmitting
aerial they travel in all directions. That portion which travels close
to the ground is called the “ground wave.” (See DIAGRAM SHOW-
ING SHORT-WAVE PATHS, below.) This wave is soon absorbed
by buildings, metal deposits and natural screens. Other waves start
off towards the sky at angles, determined by the design of the aerial
and the frequenecy of the transmitter.

DIAGRAM SHOWING MEDIUM AND
SHORT-WAVE PATHS —— Chapterll

-~
- -
- -

GROUND |WAVE

MEDIUM WAVE SHORT WAVE
TRANSMITTER TRANSMITTER

EARTH
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sidering the separation between any two stations with n view to
ﬁndmg‘ out whether they are likely to interfere with oue another.
The Kilocyele figure alone, gives this information.

For example, a station on 261,1 metres corresponds to n froquency
of 1,149 kilocycles, and one on 263.2 metros to 1,140 ke /s.—a differ-
ence of 9 ke/s. On the S-W., 30.51 metres corresponds to 9,832 ke/s.,
and 28.51 metres to 10.522 ke/s. While the «Ii}lnrum-v hetween the
last two wavelengths is 2 metres, the difference in Kiloeyeles is
10,522—9,832 or 690 ke/s. Thus it will be seen that there is room
for many more stations between the last two frequencies. Yet there
is no room for even a single station to be sandwiched in between the
stations on the medium-waves, mentioned above,

When a broadeasting station receives a licence to“go on the air,”
it is assigned a definite wavelength or frequency. The number of
radio impulses or waves sent ont per second is the station’s frequeney.
A station’s wavelength is the fixed speed at which radio waves travel
(in metres per second) divided by the number of waves per second.
For example, in the case of Moscow (on former or old wavelength),
this would be 300,000,000 divided by 6,000,000 or 50 metres.

While the Kiloeycle Listing is a simple and quick guide to station
selection, some on the other hand, are aceustomed to identifying a
station by its wavelength. Frequencies higher than ONE MILLION
CYCLES are usually designated as MEGACYCLES—MEGA means
a million. Thus a MEGACYCLT is simply a thousand kilocycles or
a million eyeles. Most S.-W. stations now announce the frequency
in use in MEGACYCLES and give thy corresponding wavelength.

When' referring to the CHIEF BANDS of the S.W. either the
wave-length or frequency in megacycles may be stated, thus:

S.-W. BANDS MEGACYCLES (Roughly)
60 METRES 5
49 N 6
40 " 7
31 » 9
25 I albl
19 - 21
18 e 17
13 i 15

In caleulating FREQUENCIES and WAVELENGTHS. the
following formul@ should be used :
FREQUENCY IN KC/ ﬁmf'l.:il_fgfl);gﬂﬂ + WAVELENGTH IN

"AVELENGTH IN METRES — 3‘()(.),00() + FREQUENCY K(/s.
“A(OIi FIiEQVENCY IN CYCLES x WAVELENGTI IN
METRES = SPEED OF WIRELESS WAVES.)
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CHAPTER III.

CHO0SING A RECEIVER.

At the present time most people prefer buying a receiver rather
than making one, as there is so little time to spare, and again, certain
components may be difficult to get. It is for those who are thinking
of buying a set that this chapter is intended. In a later chapter,
home-made receivers and circuits are dealt with. _

: Receivers which can be used for short-waves may be classified as
ollows :— :
(1) ALL-WAVE : Covering Long Waves, Medium Waves and Short

Waves. Often using 3, 4, or five valves.

2) } SUPER HETERODYNE : Maulti-valve sets, usually.

(3) ) SPECIAL COMMUNICATION SHORT-WAVER: Used for
specific band or bands, and consisting of 1-5 valves, or multi-valve
set.

From the purchaser's point of view, the chief considerations he
has in mind when buying a set, are:

(a) Expenses or upkeep of such a receiver. This depends on number
of valves, ete.

(b) Type of receiver and number of valves to suit one or more rooms
(size of home).

(¢) Whether Mains-operated set, A.C. or D.C. This will depend
upon facilities in the home, or whether electricity is used for
lighting or otherwise. ’

If electricity is available a mains-operated receiver should be
chosen. If not fitted with electricity, a battery-driven receiver should
be chosen. Once this is decided all that -an intending listener has to
do is to decide upon the number of valves.

For good loudspeaker volume a receiver with at least three or
four valves will be sufficient. Quite a number of multi-valyvers of
various designs dre to be had, but expenses of operating such receivers
are usually too muech for the average person.

Whether it be an electrie or battery-driven receiver, the intending
purchaser should find out the uses of the chief tuning knobs, and with
that object in mind should ask for demonstrations. It would also
be well to find out the following (and more if necessary) :

(1) Best type of aerial to use.

(2) Best earth to use.

(3) General information regarding upkeep or expense of operating
the receiver.

(4) With battery-driven receivers, full particulars of all batteries
used, including Accumulator, High Tension Supply, and Grid
Bias Battery.

If satisfied with particulars and demonstration, then the buyer will

ask for one to be installed.

(A) All-Wave Reccivers. 'There are so many different kinds of
“all-wavers' on the market (2-valve to multi-valve sets) that there
is no point in discussing these in detail. An “all-waver,” of course, is
handy for those who wish to receive programmes on (a) Long Waves;
(b)t Medium Waves, and (¢) Short Waves—generally from 13 to 50
metres.

(B) Communication and Super-Heterodune Receivers. Here
again, the short-wave listener has a wide choice of type, number of
valves, and specific range or ranges covered. As in the case of all-
wavers, all these sets whether special communcation or super- hetero-
dyne, ean be bought for using on the mains, or with ordinary high
tension battery and accumulator.
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Communieation and Super-heterodyne receivers may be bought
to cover certain specific bands, as below :

(@) Two bands—250-550 metres and 5-180 metres.
(b) One band—73-60 metres.
(¢) One band—1-10 metres, ete.

Any maker of a receiver will give the Specificatfons or Special
features incorporated in a receiver. Here are the specifications of
a certain well-known communication receiver with Pre-Selection and
Built-in-Speaker.

Features.
Beat Frequeney Oscillator.
A.V.C. Switch.
Excellent Sensitivity and Selectivity.
A. F. Gain Control.
Band Switch.
Sensitivity Control.

Tube Complement (Valves).
6K7—RF. Stage.
6LT7—First Detector.
6J5—High Frequeney Oscillator.
6K7—LF. Stage.
6Q7—Second Detector AVC and first audio.
6F6—Power Output Tube.
8.0—Rectifier.
6J5—BFO.

Chief Controls. X '
RE. Gain, Tone Control, Phone Jack, AVC Switch, Beat Oscilla-
tor Switch, Send-Receive Switch, AF. Gain Control, Band Switch
and Pitch Control.

For OrEraTION ON A.C. ONLY.

Some of the chief tuning knobs of a typical Communication
Receiver may be noted. (See diagram nezxt page.)

AV.C.

or Automatic Volume Control, varies the sensitivity so that weak
signals are amplified more than powerful ones. This reduces the risk
of overloading and distortion when a strong station is being received,
and also compensates in great measure for the rhythmie variations
in signal strength, known as “FADING.” Of the various forms of
“A.V.C.”, delayed-A.V.C. is the most useful. This is not needed
when the Beat-Frequency Osecillator is at work, and there are times
when A.V.C. is a hindrance rather than a help on the S.W.

H.F. Gain Control.

The sensitivity of the receiver is not fixed but ecan be adjusted
by this knob to get the best out of the wanted signal and a minimum
of unwanted background.

Selectivity Control.

One is not tied down to a fixed 9 Ke/s separation. Sometimes
one may wish to pick out a transmission from a neighbour (or
neighbours) working much less than 9 Ke/s. away. The listener
can adjust the selectivity to meet the needs of the moment. In some
Communication receivers a “Crystal Gate” circuit can be switched in
giving up to 1 Ke  separation if necessary. ;
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CONTROL PANEL OF TYPICAL
COMMUNICATION RECEIVER-Chap. Il

< Han e
H.F.GAIN CONTROL R” METER

LF.VOLUME 3, ON-OFF
CONTROL zaae, SWITCH

VARIABLE SELECTIVITY

LARGE-DIAL
FINELY GRADUATED

TONE CONTROL

COARSE FINE

2 AL g TUNING TUNING
F.O. WAVE-
SWITCH @ CHANGE
SWITCH
3_a

N FF 2/’"’\&5 PHONE JACK
|€) < X ®

Q AV.C.SWITCH o
seat 1"1'<'qg¢crmy Oscillator.

This is eoupled to the detector. When switehed on it heterodynes
an incoming signal giving rise to a squeal. Its primary purpose
is to enable stations sending continuous-wave morse to be received ;
but it is of the greatest value to the searcher after distant stations,
for even the weakest “announce their presence” by squeals as their
settings are reached. One can thus “tune by the squeal” without any
possibility of causing annoyance to neighbours by radiation.

Coarse and Fine Tuning.

There are many possible tuning arrangements. Sometimes only
one knob is used; sometimes there ig a single large dial with fine
graduations: sometimes there is a secondary auxiliary pointer
flqr] precision readings; sometimes there is a separate “band spread”
dial.

Wave-Change Switch.

This may have five or six positions for as many ranges.
Low Frequency and Volume Controls.

Correspond to  similar econtrols on ordinary broadeast
receivers.

The “R” Meter.

This is often calibrated in DECIBELS and shows the measure of
a signal’s strength. Sometimes a milliammeter or some other form of
tuning indicator is used.

Phone Jack.

This is used for plugging in headphones when listening to weak
signals.

Large Tuning Dial.

This is finely graduated and is revolved for the purpose of tuning
in stations.
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The different stages in a SUPER-HETERODYNE RECEIVER
may be understood better from the diagram below.

A RADIO SET ANALYSED,
SECTIONS OF A SUPER-HETERODYNE.

In in High First ' ntermediate Second Low ‘LO"d<
S?;fllalg F!’equgency Detector lpmquency Detector | Frequency | Speaker
Amplifier Amplifier Amplifier

Oscillator
or
Frequency
Changing
Valve

Mention may be made here of the ADAPTOR, a one-valve arrange-
ment or unit, often used for short-wave work, With this piece of appara-
tus plugged into the DETECTOR SOCKET of any existing “straight
set (as apart from a super-het.) an efficient short-wave receiver is
available. 'The advantages of such an arrangement are two-fold,
for not only does it enable short-wave stations to be received on thfe
ordinary broadcast receiver for a very small outlay, but also, it
enables use to be made of the existing set amplifiers when receiving
on the ultra-short-waves.

CHAPTER 1IV.

THE AERIAL AND EARTH.

When a receiver has been chosen, the next considerations are the
aerial and earth.

For short-wave work the shortest wire to earth is best, this
making for greater stability, particularly when the receiver is ultra-
sensitive or may be home-made. Again, there should be a good con-
nection to the earth source which should be at good depth.

A flimsy connection to a gas-pipe will not prove satisfactory,
and an aerial of thin-stranded steel wire is not much good either.
An insulated wire aerial, composed of thick strands of eopper or one
of superior make, gives the best results.

Most likely the makers of the receiver will specify the type of
aerial most suitable for S.W. reception. On the other hand, such
particulars may rest entirely with the salesman who supplied the
set. The ordinary type of nerial consisting of a single length of wire
:uspengsd from a pole is quite good, but only one direction is
avoured,
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It may be of interest to point out that an inside aerial stretched
along the picture rail ledge of four walls and held by insulators,
was tried with great success. No more than about 12 feet high
from ground level this appeared to favour most directions. In this
connection, height above sea-level in the particular locality should
be considered.

Outside saerials bring in loudest signals, being more sensitive
to the incoming waves. But there is inclined to be too much “mush,”
loecal electrical interference, and “spark” and “jamming” stations come
in so loud as to be a nuisance. In order to reduce this to a minimum,
a type of indoor aerial may be conveniently arranged at fair height
and with directional possibilities. Indoor aerials are used more often
than not for the sake of convenience; and there are many kinds.

For most short-wave listening, an aerial of from 50 to 75 feet
in length is suitable. For reception on the Ultra-S.-W. a much
shorter length is usually needed. (See later chapter dealing with
the U.S.-W.) The most suitable lengths for either the short-waves
or the ultra-S.-W. can be found by experimenting with several. Tt
gshould be remembered that each aerial has a FUNDAMENTAL
VXAVELENGTH depending not only on the length of aerial but
the type.

Taking the single half-wave type, according to theory, the length
in feet should correspond to the wavelength on which reception is
desired most, in the proportion of 1.57 :1. In other words, the length

should be approximately 1.57 times the wavelength of desired recep-
tion.

Below is a table showing the wavebands corresponding to
certain lengths of HALF-WAVE AERIALS, or those not earthed.
Those earthed at one end, through a receiver coupling coil, resonate at
a wavelength equal to four times the physical length, and are there-
fore known as QUARTER-WAVE AERIALS.

Wave-Band. Aerial Length.
49.5 metres TTft. 9ins.
42 - 661t.

SLO = . 49ft. Gins.
VA A 40ft.

2101 1y, 33ft.

7 it W g e 31ft.

169 5 26ft. Gins.
1895 Dofit.

105 16ft. Gins.

In conecluding this chapter, mention may be made of static elimi~
nators or noise suppressors, and other devices connected in the aerial.
These generally make use of fixed condensers or their equivalents.
While statie and other interference may be lessened to a smaller
amount, total elimination is almost impossible except in the ease
of “frequency-modulated” broadcasts which need special receivers. To
lessen static and local interference a frame aerial should be tried.
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QUTDOOR TYPES OF SHORT-WAVE AERIALS: (CHAPTERIV)
2

LEAD

IN LEAD \
IN

THE “V" DOUBLET INVERTED V.

VERTICAL HALF-WAVE
(NOTE; These_arrays receive most strongly from a)
direction_at right angles to them
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CHAPTER V.
OPERATING THE RECEIVER AND TUNING IN.

As mentioned previously, when purchasing a receiver, full details
of the chief tuning knobs and method of operation shounld be obtained
from the makers or salesman concerned. This applies to all types
whether battery-driven or mains operated. Such details as correet
voltages to apply to the valves are important, not only from the
expense point of view, but because of the care and proper handling
of the valves and the receiver as a whole. An intending purchaser
should only be satisfied after a proper demonstration of a receiver's
capabilities. In the case of a communication receiver which is fitted
with special controls, the beginner should refer to Chapter IIL.

The tuning-in of short-wave stations is not quite the same as
tuning in those on the medium waves, however distant they may be.
When the approximate dial location is found the tuning knob must
be rotated very slowly and carefully backwards and forwards and
the volume control adjusted until the signal is recognised. Then by

closer and finer tuning the signal is built up to a volume sufficient
to identify the programme.

Let there be no misconceptions regarding the tuning in of S.-W.
broadcasts as considerable skill and practice are necessary. At first
a little practice at turning the set on and off and manipulating the
knobs and switches for the various arrangements will prove helpful.

Then an attempt may be made to pick up a station. The listener
may be fortunate enough to tune in, say, Chunking, then, after about
half an hour, the transmission may have disappeared or “faded out”
altogether without announcements being heard or any warning what-
ever. Or he may have tuned around 19 metres with the intention of
hearing WGEA, Schenectady, New York, without hearing a trace of it.

Here again, patience must be shown for besides skill in tuning,
the short-wave enthusiast must learn something about ether condi-
tions. At the time of first trying out a receiver, conditions may not

be favourable for picking up short-wave broadcast stations at short-
range, let alone distant ones.

S.W. stations at ranges up to 1,500 miles, including all those
in Europe, may be regarded as “LOCALS.” Provided that they are not
too near, these are generally well heard on most occasions not being
80 dependent upon favourable conditions. When the stations are at

great distance, the peculiarities of the higher frequencies are more
noticeable,

As for short-wave knowledge, the listener will inculeate this in
time. Times of transmission in various countries should be noted
or calculated if necessary. As transmitting schedules are difficult to
obtain, details as announced from time to time from the various
stations should be entered into a log-book. Again listeners should
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remember after first switching on a set and tuning in a station, a
second re-tuning is often necessary for technical reasons, or just after
the time when a receiver has got “heated up” as it were.

In normal broadeast reception, the station to be received is
usually a comparatively short distance away, and nses very high
power, In order to receive it the dial is turned to its wave, and the
volume inereased until it is Joud enoungh. Following the same pro-
cedure with short-waves, it may be noted that fading is bad, or quality
worse. 'There is fading on the medium waves, that gradually dying
away and equally gradual return to full strength of the station. On
ghort-waves, not only is there “fading,” but also another type called
“gelective fading.” This selective fading is one of the main causes
of distortion. It causes certain frequencies to fade more than others,
and as these frequencies may be very close it ruins the quality of
reception. In non-technical language the high notes of a S.-W.
station may fade, while the low notes are unaffected. If this fading
is very rapid, that is, oceurring several times a second, it can easily
be realised how badly, quality may be impaired.

Turning to the TONE CONTROL, if this is turned the top notes
are reduced. If selective fading is affecting these top notes, and the top
notes in reception reduced, then fading must be reduced at the same
time. The ear will scarcely notice this reduction of top note response,
but it will notice a tremendous improvement in fading, and the recep-
tion will sound far better.

Some receivers, as previously mentioned, are fitted with “variable
selectivity.” Use of this control also has the same effect, and by a
judicions use of this control and the tone control, a station which is
n_ppu.ll'nntly coming in poorly can be turned into quite a decent
signal.

The ordinary type of “up and down” fading, the sort experienced
on the medinm waves, is supposed to be taken care of by the antomatic
volume eontrol (A.V.C. incorporated in the set). This is entirely
automatie, and is operated by the signal reaching the receiver. When
this signal fades, the receiver is automatically turned up, and when
the signal regains its full strength once again the receiver is auto-
matically turned down, thus obviating any effect of fading. There
ig @ limit to the amount the receiver can be turned up, and if the
signal fades so much that turning the receiver full on still does not
make it readable, fading will be noticed. Fading as bad as this is
seldom experienced on medium waves, hence the present-day use of
A.V.C. smoothing out all of it. Going down to short-waves, one finds
that fading is rarely as bad as this, but occurs far more rapidly.

Thus, although on medium waves it may take up to three minutes
for a station to fade from full strength to minimum, on S.-W. it
usually takes only a matter of seconds and this gives reception in
a series of “bursts.” If the volume control is turned up full, the
loudest part of the signal will most likely overload the set, whereas
when it fades to minimum, as the ears have been deafened by the
previous burst of volume, there will be diffieulty in hearing, although
the signal may still be perfectly readable. When fading of this type
oceurs a good tip is to reduce volume, and the effects will be nothing
like so apparent as when the receiver was turned full on.

Many a listener- falls into this trap of too much volume. A
weak signal is heard, theé volume is inecreased, only to hear it
“swamped” out by noise. Receivers of this type have R.I'., I.F., and
L.F. Volume Controls, as well as variable selectivity and tone controls.
Don’t turn all the volume controls up full and expect good results
because you won’t get them. 'I'ry the effect of reducing c:nvh of these
volume controls in turn, and you will be surprised at the improvement
in reeception.
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CHAPTER VI.

E¥Frects oF SUNSPOTS AND THE AurRorA BOREALIS. FADING.

The studv of short-wave econditions and the effects of sunspots
upon these is sufficiently important to mention here. At the present
time many of the leading international broadeast stations give talks
on ether conditions, sunspots, magnetie disturbance and the aurora
borealis; and often data is supplied.

From time to time reports of sunspots appear in daily news-
papers, Observations of the effects round about then will be interest-
ing. Many may wonder what sunspots are. These are believed to be
huge whirlpools in the outer gaseous layers of the sun and are caused
by tremendous activity within., Strangely enough, the biggest sun-
spots observed are usually in pairs.

Small sunspots may go unobserved. When they are large they
may be seen by the naked eye with the use of a smoked glass.
Ordinary glass may be used, but better still, a magnifying glass.
This should be smoked by holding it above the flame of a eandle or
similar light for about half a minute. Viewed through the glass,
the sun’s face appears to have a dirty mark on it when a large sun-
spot is present.

Observations show that when large sunspots are reported to be
crossing the sun’s dise, a period follows when signal strengths of
distant stations and “loeals,” are exceptionally strong and in fact
“freakish.” Stations most difficult to tune-in ordinarily may be
reasonably heard, and wave-bands which appeared to be “dead”
become “‘lively.”

Probably, there are few periods of any great duration in which
the sun's surface does not display a few sunspots, but only the larger
ones ean be seen and so reported in newspapers. The common or
average kind are less heard about being chiefly observed by astrono-
mers through a telescope. Astronomers have been studying sunspots
with great interest since early times. In this way it was proved that
the sun makes one votation in a little more than 25 days. Usually,
there are groups of sunspots which last a few days, but oeceasionally
a group lives long enough to be brought round again by the rotation
of the sun. In this manner, the group may continue for about a
month, or even a period up to a year.

According to some scientists, there is a sunspot “cyele” or period
of 11 years between one maxima of aetivity and the next. Others,
of course, differ on this point. Usually, short-wave signals, deteriorate
towards a sunspot minimum, and begin to improve as a maximum
approaches. In other words, the “OPTIMIUM,” or best frequency on
the band roughly between 10 and 100 metres, increases with approach
to a sunspot maximum. and gradually deereases after it.

However, it should be thoroughly understood that S.W. are
distinetly different from the T7. .\VV, sinee poor conditions mm exist
on the former, quite the reverse is often the case on the U.S.W.
For this reason, the U.S.W. are dealt with in a later chapter.

The effects of the aurora borealis on reception are well known.
Sometimes this is referred to as magnetic disturbance. So far as is
known the aurora phenomenon is due to a bombardment of the atmos-
phere by charged particles shot out from the sun. The aurora itself
18 generally not less than some 60 miles above the earth's surface.
The phenomenon is by no means uncommon in high northern latitudes,
but lthmo have been times when it has been observed even farther
south.

The term “fade-out” is often used when there is magnetic dis-
tarbance. Tn such a case signals disappear altogether, although they
may have been strong at first. There is a common belief that an
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auroral display wipes out all S.W. signals, but this is a fallacy. The
magnetic disturbance resulting from a display has various effects.
Just before taking place, conditions begin to change, first on the higher
frequencies, and gradually spreading to the lower frequencies as the
phenomenon becomes visible. In most cases “FLUTTER” is notice-
able. This is the term applied to a signal constantly changing in
strength, and is usually associated with “fading,” this being so rapid
that the signal “flutters”—an appropriate term., At the same time
there is a shortening of “SKIP DISTANCE,” and a slight falling off
of signal strengths. Telephony signals have a hollow sound. Besides
atmospherics, certain noises peculiar to an auroral display as “squeaks”
are heard. Usually, the after-effects of a display last for days, and
are serious. Signals on many bands are usually very weak and scarce,
“SKIP” being long.

A station perhaps 1,000 miles distant may come in exceptionally
loud, and then, after a lapse of a few minutes, just as suddenly dis-
appear, the only other signals audible coming from a distance of per-
haps a few thousand miles, still with marked “flutter.” Such
conditions are termed “ERRATIC.” Some “locals” may be heard
quite well and with no sign of others, while distant stations difficult
to hear ordinarily, might be heard at good strength. On some bands,
effects might be hardly noticeable. %

The “SHORT SKIP” is undoubtedly due to the comparafively
low altitude of the reflecting layers or JTONOSPHERH. At this point,
it may be said that “skip distance” varies widely for a given frequency,
being effected by daylight and darkness, by the scasons, by such re-
mote phenomena as sunspots, and by the direction (geographical bear-
ing) of the line between transmitter and receiver. All these seemingly
unrelated factors have one influence : the IONTZATION of the atmo-
sphere, the degree of which is governed by the amount and quality of
SUN RADIATION through the atmosphere. In general, daylight
decreases skip distance, and therefore effective range.

Radio engineers keep all these points in mind when choosing the
frequencies for transmission, since not only do the hours of sunrise
and sunset change with the season, but also THE ANGLE AT
WHICH SUNLIGHT PASSES THROUGH THE ATMOSPHERI.

Even these fairly predictable variations occnrring with the season
have been upset somewhat during the last few years, and the deviation
ascribed to the influence of coincident sunspot phenomena.

Another problem in connection with the ionosphere is FADING.
This bothered S.W. listeners for many years until A.V.0. was used
to deal partly with it. In the case of commercial eircuits, a com-
bination of effective Automatic Volume Control and diversity reception
or the use of several receivers with aerials variously disposed at some
distance apart, is used to good purpose. This, of course, is imprac-
ticable in the home. "

Fading may be of a general sort, or it may be of the “selective”
variety, in which it is accompanied by acute distortion. Much of the
fading experienced when listening to distant transmitters, arises from
interference between rays reflected at different heights in the atmo-
sphere and reaching the upper layer at various angles to the hori-
zontal, being reflected downward again at various angles.

In the case of distant stations, it is the “sky-wave” alone which
is received, hence the fading in a rather different way. The aerial
receives not just one set of “sky waves.” but two or more sets that
have been reflected down from one of the ‘“Appleton Lavers.” Al-
though there is no “ground wave,” the waves arrive at the receiving
aerial simultaneously travelling by different routes, which may or may
not be “in step” when they reaeh
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ETHER CONDITIONS.

After a long-term of listening on the S.W., variations and changes
in ether conditions may be easily recognized. As previously men-
tioned, the two chief sources for such changes as occur are (1) The
Sun, and (2) The Aurora Borealis.

The conditions experienced at various times may be grouped as
follows :

1—PHENOMENAL. 2—NORMAL. 3—MODERATE: (a)
Noisy; (b) Moderately Noisy. 4—POOR or BAD. 5—GOOD or
gg;f}l;l(éﬁ 6—VARIABLE. T—ERRATIC. 8—SEASONAL

Phenomenal and normal conditions are discussed together as they
are opposites. When there are no disturbing influences at work, con-
ditions are said to be normal. The far distant station and ‘‘loecals”
come in at average strengths. In other words, there is consisteney in
signal strengths on most bands. Atmospherics do not indicate any
immediate change, and both locals and distant stations can be relied
upon.

Phenomenal conditions are associated with the sun and sunspots
and can be readily recognized. There is a peculiar *“glassy-smooth-
ness” when listening and absence of static. The “locals” pound in
at enormous or prodigious strengths, being so strong as if only a few
miles away. Some distant stations not previously heard may come
in easily, the whole of the magic of S.W. reception seeming to be
under some peculiar spell. During such times even some of the small-
est of stations in out of the way places may come in quite as good,
if not better, than some of the more powerful ones.

There is hardly any difference between normal and moRerate con-
ditions, but the term normal is more used, say, when phenomenal or
erratic conditions have changed to their normal state. But, while
normal conditions may ordinarily be “QUIET” where static or atmo-
spherics are concerned, moderate conditions may imply normal signal
strengths with a little more trouble from static. Noisy and moder-
ately noisy conditions, of course, call for some distinetion.

Again, the bad or poor conditions are considered together with
the good or normal. When conditions are normal, there are often
opportunities for surprises in distant reception on certain wave-
lengths. 1In this respect, reception of many distant stations is satis-
factory, particularly those transmitting with good power.

'When conditions are poor or adverse, reception is likewise. There
may be “fade-outs,” too much statie, and an inconsistency associated
with disturbance of some kind. Most bands appear to be more or
less useless or “dead,” and even “locals” may perform badly.
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Variable and erratic conditions have already been mentioned in
connection with the effects of the aurora borealis. There are times
when quick changes in ether conditions are noted after a few hours
of listening, and these can only be differentiated by a variable group-
ing. Variable conditions usually precede those deseribed as erratic,
when nothing on the S.W. is oceurring true to form. When con-
ditions are erratic, signal strengths drop rapidly.

At this point, however, it should be noted that a quick drop in
signal strength may be due to another cause : namely, BEAMING.
At certain hours of the day stations of the B.B.C. and other large
broadeasting groups change over to another aerial, a directive one,
for the purpose of “beaming” the transmission to & certain country
or locality. Immediately this change of aerial is made, signal strength
of the transmitter may be greater or less, according to the line of
direction between station and listener. (Further notes about beam-
ing are dealt with at the end of this manual.)

Seasonal effects on the reception of certain distant stations are
much more difficult to recoznize. Owing to a seasonal change, there
may be a “WIPE OUT” of signals on a particular band. * ipe out”
seems to affect stations within a certain distance. Then some stations
are heard much better at one season than at another. And while
direction and locality may be important in certain instances, a
DIRECTIVE RECBIVING AERTAL will give maximum results.

The best examples of seasonal effects have been with stations
situated in the ar Ioast, transmitting on the 31m. band.
As example, the Nairobi Station, VQ7LO. While Nairobi may be
heard better in the 8. of England at most times of the year, it is best
heard during the late summer, in the North. Again, the 60-m.
Indian stations, transmitting during the afternoon, come in best during
the summer months. No doubt many more examples of these seasonal
effects will occur to the experienced listener.

To conclude this chapter, something must be said about the power-
ful locals, which are often heard over many degrees of the tuning con-
denser. This is hardly avoidable, and although giving trouble, is often
a sign of phenomenal conditions when stations in every corner of the
globe can be heard.
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TeE CHIEF BANDS. LOGGING THE STATIONS.

- tBelow is the B.B.C. short-wave service for Europe and the Far
ast :

C_'all Wavelength AMe/s. Call Wavelength Mc/s.
sign stgn {

GSA 49.54 metres 6.05 GRH 30.53 metres 9.82
GRR 4934 6.08 GRD 12553 ¥iiio
GSL (4910 ,, 6.11 GSN - ‘2538 11.82
GRO 4854 ,, 6.18 GSE 2528 .. 11.86
GRN 4843 6.19 GRYV 2429 12.04
GRT 4196 715 GRF 24.80 12.09
GSW 41495 5 O 7.23 GSE 1982 15.11
GRJ 4098 ,, | 7.32 GSP 19604 15.31
GRV ) [P 9.45 GRE 19016, 15.39
GSB 31555 9.51 GSG 116.86 3 17.79
GSC 3182 -, 9.58 GSY 16.84 17.81
GRX 30.96 9.69 GRZ 13.86 21.64

With a list of stations set out as above, it will be seen how most
of the broadcasting stations operate on the PRINCLPAL BANDS.
These bands are generally referred to as the 13, 16, 19, 25, 31, 40
and 49-metre bands. With the 60-m. stations, this makes a total
of eight principal bands on the S.W. Regarding amateur transmis-
sions, the bands allotted are 20, 40, 80, and 160 metres. Due to
war conditions, however, amateur transmissions are curtailed.

While the principal bands are named, listeners should note that
other bands are used. Stations on these are to be found on (a)
75m., (b) 61-63m., (¢) 41-49m., (d) 25-31m., and (e) 19-25m. These
are known as the INTERMEDIATE BANDS OF THE S.W. Also
many Venezuelan stations are now operating on various wavelengths
b&f:tween 85.70m. and 90.90m. These are known as the * Me. group
of stations.

For the periods of listening extending from just before moon till
a few hours after, the 13-m. and 16-m. bands should be tried. The
19-m. stations are usually best in the evening; while the 25, 41-43,
and 49-m. stations ecome in well (particularly those of 49m.) late in
the day extending to the early hours of the mnext.
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A 49-m. station as Nairobi may be heard after tea-time, con-
ditions permitting. The 60-m. Indian stations generally reach a
“PEAK” round 16.00 B.S.T., just about the time when 16-m.
transmissions are good. The South American stations on 60m. come
in during the early hours of the morning. The 31-m. South Americans,
of course, are heard much earlier,

Perhaps the most outstanding reception is obtained on 19m.
and 31m. These are the “KEY BANDS,” and stations all over
the world have succeeded in being heard on these at all times. Even
stations with low power have suceeeded on these wavelengths. There
is an excellence about signals here which cannot be mistaken.

The 13-m. transmissions are by no means so good being often
spoilt by static and atmospheries generally, “Fade-outs” are common,

The 16-m. transmissions again differ from those of other
bands. Signal strengths and qualities eannot be compared with those
on 19m. and 31m. The other bands, namely 25, 41-43, 49,
and 60m. are more or less in the same class. Transmissions are
fair when conditions are favourable, but though not mentioned by
others, there is not the same “tone” about them. This has nothing
to do with transmission quality or type of receiver in use, but seems
to be a peculiarity of 49 and 60m. transmissions in particular. In
this respect none of the other bands ean compare with those of 19
and 31m., or even 25m. Again, whenever there are atmospheries on
49 and 60m. they are usually very heavy indeed, in fact almost
ag heavy as on the medium waves.

LoGcGiNG THE STATIONS.

When listening, entries should be made in the LOG BOOK. In
this way short-wz_lve information is added to and brought up-to-date.
Times of transmitting are often given and should be written down

for future reference. Again, new stations and changed wavelengths
should be specially noted.

. _When LOGGING stations it is usual practice to put down par-
ticulars under the following headings :

(1) TIME WHEN HEARD.

(2) STATION CALL, ete., identifying signal, if any.

3; CITY . or LOCALITY.

4) WAVELENGTH or FREQUENCY.

5) SIGNAL STRENGTHS,

6) FADING (if any).

7) ATMOSPHERICS (if any).

(8) CCNDITIONS.

(9) NEW INFORMATION, ete.

. The following symbols or abbreviations may be used when enter-
ing up the log :—

SHORT-WAVE REPORTING.
(1) TA{SLE OF SIGNAL STRENGTHS :

R 1 - - Just audible.

R 2 - - Audible, but unintelligible.
R 3 - - Audible, partly intelligible.
R 4 - - Just intelligible,

R 5 - - Quiet, but intelligible,

R 6 - - Moderately lond.

R T - - Normal, good clear reception.
R 8 - - Strong reception.

R 9 - - Wipe-out signals.
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(2) FADING AND ATMOSPHERICS :

F - - S ht fading.

airly deep fading, but no programme lost.
FFF - - Complete fade-out, and programme lost.
N - - No fading.
SS - - Very slow fading (MINUTES)

- - Slow (ONE MINUTE OR S0).

- - Fairly rapid fading (SDVI‘R/(L SECONDS),
RR - - Very rapid fading (ONE SECOND OR LESS).
X - - Slight static.

XX - - Rather bad. :
XXX - - Very strong atmospherics.
N - - No atmospherics.

(3) TYPE OF RECEIVER :

One-Valver receiver ... e 0—V—0
Detector and one L.F. ver 0—V—1
H.F.—Detector—one L.F oo 1—V—2
Sereened Grid—Det.— Pentode ... SG—V—Pen.
Screened Grid—S.G. Det.—2 L.F. SG—V SG.—2
Plug-in Adaptor and 2 L.F. 2o LAV

Convertor and 2 H.E.—Det.—2 LF. C Ius 2-V-2

Convertor and Superhet receiver (6 valves) C plus SH.6

Below is a typical short-wave LOG REPORT. Symbols or
abbreviations as given above are used. Relative and varying signal
strengths may be those heard on either LOUDSPEAKER or HEAD-
PHgN]I‘S) (In such a case as heard on ’phones, this can be shown
in the log

LOG RHPORT.

Time BS.T. Call sign. Station. Wavelength| Conditionas. R.F.X. Items.
(m.)
Ang, Tth. 17.00 WCBX |New York, 16.56 N R6/FR/XX
w2300 | WOEA [Schenectady,NY. | 1058 | Goodr  [R/S/N - |Soice talk.
% 23.30 PRBA |Rio de Janeiro. 31.58 Normal. |R5/FR/N {Music,
8th. 17.00 vuB Bombay. 31.36 Good. RT/F/X [Native
A ie.
w1000 | VQTLO |Nairobi. 49.50 Mod. RO/R/XX |Talk
w 2330 WPIT |Pittsburgh. 2527 Mod. nu/rg'/x Jazz.
" 00.30 HP5B  [Panama City. 40.75 Normal. [R6/S/N 'Tango.

NOTH : AUl other particulars such as frequency n megacycles may be
entered wup.



CHAPTER IX.
Hints oN REcepTiON,

Among other points in connection with reception on the S.W.
the following should be kept in mind :

(1) Reception varies from year to year, and consequently the
precise behaviour of certain frequencies cannot be accurately pre-
dicted. During some years or periods, some wavelengths will prove
quite good while others are failures.

(2) Reception in different parts of Britain varies considerably.
Observations over a long period showed that results in the North of
England were in fact quite different from those obtained in the South.
Again, results in Scotland showed a marked difference. Hence,
locality must be taken into account.

(3) After listening from day to day, a daily “cycle of listening”
is apparent, and correspondingly there is a yeatly one. !
s egarding the daily “eycle of listening,” this can be applied as
ollows :—

(a) 13-m. Americans—most likely at mid-day.

(b) 16-m. Americans, ete.—after lunch.

() 19-metre Americans, ete.—round 18.00-19.00 BST (and later).
(d) 25m, & 31m. Americans—round 23.00 BST (and later).
(e) 49m, Americans—during the early hours of the morning.

It has often been stated that those waves travelling best in day-
light are “daylight waves” to distinguish them from those preferring
paths of darknss. For example, a wavelength of 16m. was often
referred to as a “daylight wave,” but this term is not now generally

used. Often 16-m. transmissions are good when it is dark over a
wide area.

Reception on the principal bands of far distant stations located
Bast, South and West of Britain varies considerably. This may seem
€asy to understand but it is highly involved.

(1) When searching on the S.W. the daily cycle of listening
should be applied.

(2) With regard to directions and paths traversed by wireless
waves, perhaps the DIAGRAM OF DIRECTIONS (below) will help.

f course, a globe of the world would be better, since the truest paths
can only be traced on one,

When determinin paths travelled by wireless waves, both the
time and the season should be considered. It should be remembered
that the inclination of the axis of the earth to the plane of its orbit
is 66.5 degrees, and this never varies, the earth’s axiy always pointing
to the same places in the heavens or celestinl poles,
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Thus, (1) During the Summer, the axis goints towards the sun,
(2) During the Winter, it points away. (3) At the time of the
Egninoxes (Spring and Autumn), the position of the earth in its
orbit around the sun is such that day and night are equal, the

DIAGRAM OF DIRECTIONS. (CHAPTER IX)

WEST EAST

CANADA EUROPE ASIA

BRITAIN

B.S.T
&

BIDi5E

inclination of the earth’s axis then having no relation te the sun's
position.

Referring to the DIAGRAM OF DIRECTIONS (keeping int
mind that the earth rotates from West to IZast)—just before dusk.
wireless waves from transmitters to the west of Britain will have
paths of daylight to traverse, and wireless waves from the Kast will'
have paths of darkness. Disregarding the 13 and 16m. wavelengths which:
are classed as daylight waves, this explains why signals from North
and South America mostly come in late in the day. This partly
explains, too, why signals from the east and south-east can be heard
at most times of the day. Of course, there are exceptions as in the
case of the 19 and 31m. channels which often suit reception of most
stations regardless of all laws.
























































































































