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Mullard

PIONEERS IN ELECTRONICS

The science and practice of electronics doubtless commenced with the first
application of the thermionic electron tube—familiarly known as the “valve”.
The name of Mullard was closely associated with the early developments of the
valve and Mullard was one of the first in the world to manufacture valves com-
mercially. During the first World War Mullard Valves were used extensively
by the Services, particularly the Mullard Silica Transmitting valves supplied
to the Admiralty. Then, as now, Mullard Silica Valves were famous for their

long life and high efficiency.

Early radio experimenters remember affectionately their first valve—care-
fully nursed and wrapped in cotton-wool—which in a majority of cases was
the famous Mullard “ORA?*”. Those letters represented “Oscillates, Rectifies,
Amplifies”—one valve type for all purposes. Today, the Mullard range of
valves includes a highly-developed specialised type for every conceivable appli-
cation in science, industry, defence and entertainment.

In the television field, too, Mullard was (and remains) right out in front. The
late John L. Baird is recognised as the “father” of practical television and
most of the special tubes and valves he required were developed and made by
Mullard. From that beginning Mullard has become England’s leading source
of electronic tubes for television and special defence applications.

There is hardly a field of application for electronics with which the name of

Mullard is not intimately associated. In all modesty, Mullard can truly claim
the title “Pioneers in Electronics”.

In the field of electronics—'""Communicate with Mullard’’

SOME OF THE MULLARD ELECTRONIC PRODUCTS

Electronic Tubes: Electronic Apparatus:
Radio Recelving Valves, Doemestic Radieo Beceivers.i

f itti Demestie Television Receivers,
Radio Transmitting Valves.' = Seieallistt Recoivers.
Industrial Valves for heating and centrel Fize2 and Mebile Radio Transmitters.
Hearing Aid Valves. Mekfe Transceiver Equipment.
Special Television Valves. Intercommunication Equipment.
Cathode Ray Oscillograph Tubes. Seand Amplifying Systems.
Television Picture Tubes. Industrial Electronic Equipment.
Photozraphic and Stroboscopic Flash Tubes. Catiode Ray Oscillescopes.
Photoelectric Cells. Weistare Meters.

Accelerometer Tubes. Peteztiemesrriz Titration Apparatus.

Voltage Stabilising Tubes. Measuring amd Yesling Insiruments.
Voltage Reference Tubes. Scientific Apparaies. .

“Where there’s a new electronic device—there’s Mullard”

MULLARD, AUSTRALIA Pty. Lid. (G

HEAD OFFICE: 33-43- CLARENCE STREET, SYDNEY
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editorial.

Will Television Affect You?
The recent demonstrations of complete Television screenings in

Melbourne and Sydney have done much to quicken and enliven public
interest in this new and most advanced of the electronic sciences.

Pending the Government’s decision on the technical aspects of the
future transmissions, these demonstrations differed only from overseas
techniques in that coaxial cables were used to carry the televised image
signal from the “cameras” to the viewing screens in place of the more
usual method of transmission. On the latest forecast it appears possible
that full television services will be in operation in this country withi
the next two or three years, although in view of the récent demonstra-
tions, it is to be boped that this time may be considerably shortened.

Whilst there is no denying that Television is undoubtedly one of
science’s greatest developments and can, if properly handled, provide
unlimited educational and entertainment value, a point frequently over-
looked when mentioning the benefits of the system is its possible effect
on the owner of a television receiver. In view of this, it may be fitting
at this juncture to review some overseas opinions as to the change that
Television has made on the community life in general.

From a recent copy of “Successful Servicing”, we quote a typical
report on the impact of television on the everyday family in America,
and it makes interesting and thoughtful reading.

To quote: . . .“Families who have Television are already feeling a
sense of confusion—restraint—of confinement and even frustratiori. The
women are beginning to object to staying in every night, although they
are the ones who want to see the programmes. As a facility, Television

_is changing people’s lives—changing the way they live in their homes.

“At the outset people stay in and watch everything which can be
ieen on a single receiver, but after a while they have not done the
normal amount of reading or they don’t get together with their friends
(who also have TV receivers) until comparatively late in the evenings.
Yes, people are watching Television, but they also realise that they have
lost the independence of action in the home because of the attraction
of Television.

“The net result is that in homes where “television receivers have
been in use for several months, members of the family are beginning to
return to normalcy little by little. They are becoming more and more
critical and selective of Television programmes and wuse their AM
receivers more than they did shortly ager they acquired the TV receiver.
This is no reflection on the merits of Television; instead it is a habit
fighting back.

“In our opinion it is even more than a habit—it is a way of life
which is striving to stave off a transition. Ultimately many years in the
future—the way of life, which was born of what we can call blind radio,
will go down in defeat, but for years to come it will survive. . . .”

These statements are no mere figments of imagination, but typical
reactions taking place in many of the areas being served with television
stations. Undoubtedly similar reactions will take place in this country
with the advent of this new service. However, despite these deleterious
effects on the social and cultural atmosphere of the home, the advantages
offered by television services can more than outweigh any of its disad-
vantages, and such receivers will be eagerly sought %y the public.
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DIELECTRIC HEAT:-

== WOOD FABRICATION TOOL

Two non-related but simultaneous developments—resin glues
and dielectric heating—form a team that is making possible
improved products of wood, an increase in production rates,
and the transformation of low-grade woods or wood-wastes

into articles of market value.

If your favorite brassie has a
laminated head, if you rode home
from the golf club in a station
waggon, if your new radio has a
wooden cabinet, or if you had din-
ner last night on the new dining-
room table—radio-frequency heat-
ing is s factor in your life. To-day,
radio-frequency heating is playing
8 major role in the fabrication of
practically all types of articles
made of wood. This is a companion
development to the introduction of
superior glues of the resin type,
which are highly resistant to heat
and moisture and which develop a
strength greater thap that of wood
itself.

These glues are synthetic, being
compounded from basic raw ma-
terials. Unlike the earlier wood
zlues, which are mostly of animal
origin and set by evaporation of
solvents, these glues set through a
chemical change that is accelerated
by heat. They do not depend on
the evaporation of water or other
solvents for setting.

Basic Principles

For many years, the electrical en-
gineer had been striving to perfect
dielectrics (the separating material
between the plates of a capacitor)
that would not heat when alter=
nating voltages are applied. For di-
electric heating the goal is exactly
reversed. The plates of the capaci-
tor are electrodes and the dielec-
tric is the material to be heated.

The rate of heating is propor-
tional to certain electrical charac-
teristics of the material called the
loss factor, the frequency, and the
square of the applied voltage. To
achieve rapid heating requires fre-
guencies in the megacycle or mil-
lions—of-cycles-per-second range be-
cause the voltages must be held be-
low certain limits to prevent break-
down or flashover of the material
being heated.

This form of heating is a revo-
lutionary departure from most pre-

4
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This table model
radio cabinet has 28
jolnts, all glued and
cured by r-f heat. No
pins, nails or fasten-
ers are used. The
heating time is 20
seconds, and three
5-kw. and two 2-kw,
r~f generatprs are
used, giving a pro-
ductiom of 400 cabi-
nets in eight hours.

vious methods. No longer is it ne-
cessary to apply heat to the out-
side of solid materials and wait for
the heat to flow into the material,
which generally has a low thermal
conductivity. With radio frequen-
cies, heat energy 1is established
within the material itself by fric-
tion between molccules stressed by
the swiftly alternating voltage. The
heat is therefore generated in each
particle of the mass, and no actual
transfer of heat between two points
is necessary. -

By

T. P. KINN
and

R. E. KIRBY

Westinghouse Electric
Corporation

Types of R-F Gluing

To apply radio-frequency heating
to wood bonding with resin glues,
it -is necessary only to locate the
electrodes strategically so that the
power ‘is delivered to the desired
section. This has led to the appli-
cation of power by three tech-
niques:

In through-heating, illustrated in
Fig. 1 (a), the glue lines are paralle]
to the electrodes and the dielectric
mass heats uniformly. This method,
most widely used, is applied to
mould laminated plywood sections,
to form plywood, to glue some types
of panels and doors, to glue special
assemblies, and to remove moisture
fromn wood.

In edge-gluing, Fig. 1 (b), the

glue lines are perpendicular to the
electrodes. The large difference in

RADIO SCIENCE, May, ¥949



Fig. 1. Arrangement of electrodes for (a) thromgh-type r-f heating,.(b) glue-line r-f heating, and (c¢) siray-field, r-f heating.

effective conductivity between the
wood and the glue line causes most
of the power to be absorbed by the
glue lines. This method is used for
assembly gluing, core and open-
face stock production, lamination
of narrow glue-line assemblies, and
weneer splicing. In general, it is
faster than through-heating be-
cause heat is generated directly in
the glue line.

Stray-field heating, Fig. 1 (c)
utilizes the fringing or stray field
between adjacent electrodes and is
used for heating inaccessible joints
where edge-gluing is not possible
and where through-heating is not
economical. It is used for patching
of damaged or knot-hole sections in
plywood, some assembly work, and
for lJaminating outsides of thick as-
sembiies,

Types of Glues

Resin glues, which have been
found to be the most satisfactory
for radio-frequency gluing, fall into
three general classifications: pheno-
Hc, resorcinol, and urea. Joints
made with phenolic glues are the
strongest and most durable, and
can stand alternate soaking in
water and drying and continuous
boiling in water without appreci-
able loss of strength.

They are not affected by fungi,
bacteria, most chemicals, or by heat
even beyond the charring point of
wood. They usually require a high-
setting temperature. They are not
normally used in edge-gluing tech-
niques, but are generally confined
to special applications such as ex-
terior-grade plywood and egposed
parts of boats or airplanes.
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Resorcinal glues have the same
heat — chemical — and moisture-
resistance properties of the pheno-
lics without the high-temperature
disadvantage. ~They set at room
temperature and curing is accele-
rated by radio-frequency heating.
They are a fairly recent product
and their cost is relatively high
compared to the other types,

The most satisfactory glues for
general purposes are the urea glues.
These glues have water and mois-
ture resistance far in excess of the
animal-type glues, but not as good
as the phenolics and resorcinals.
They are satisfactory for all indoor
uses regardless of ambient tem-
peratures and extreme changes in
temperature and humidity. Urea
glues are available for setting at
high or at room temperature.

Low ' temperature glues, where
setting can be accelerated by heat,
are preferable for use with radio-
frequency heating. As an example
of the acceleration, at room tem-
peratures some ureas require six to
eight hours to set, but at 200 de-
grees F., only twenty seconds.

Advantages of R-F Gluing

The combination of the radio-
frequency generator and the resin
glues provides the industry with the
proper tools for production at a
high level. A uniform, high—quality
product results because automatic
processing can be ‘used. The mois-
ture content of the wood is not af-
fected because moisture is neither
added nor removed. Because the
panels or assemblies are ready for
immediate further use after the
heating, storage space ordinarily re-
quired for time setting is elimin-
ated. In many applications the
brute strength and physical labor
of operating hand clamps are €lim-
inated and the productivity per
man-hour is greatly increased.

This process permits maximum
utilization of materials in the face
of diminishing supplies of virgin
timber, since panels of any width
can be readily built up from boards
of random width, providing g strong,
finished stock with low—cost ma-
terials. Stacking of stock on sep-
arators to remove moisture from
glue is eliminated, since no air flow
is necessary after the radio-fre-

quency treatment. Tongue-and-
groove joints are unnecessary be-
cause a resin-glued joint is stronger
than the wood itself.

In assembly work, pins, nails, and
fasteners are eliminated, and, with
them, the attendant problem of
rendering them invisible. In mould-
ing curved sections, the costly steam
or electrically heated dies are not
needed, only wooden dies with thin
metal faces to act as electrodes.
The working conditions are clean
and cool, since production line tech-
niques are used, and the curing pro-
cess gives off no external heat. This
is high-speed production at low
operating cost, producing a stronger
and more uniform product.

Application of R-F
Gluing

To analyse a radio-frequency
heating application for time and
power requirements, it is first ne-
cessary to determine the type of
heating to be used. In through-
heating the time and power re-
quirements are calculated as in any
heating problem:

00176 x Mxcx (T2 — T

Kw.

where T equals time, minutes,
M equals Mass to be heated,
pounds.

c equals specific heat of
mass. 4

T2 equals glue setting temn-
perature, degrees F.

T1 equals initial temperature
of mass, degrces F.

Kw equals kilowatts of power
into mass.

i

Fig. 3. Electrode arrangements for varfous
types of joints encountered in assembly
glueing. Production rates vary depend-
ing on the efflciency of electrode loca-
tion; for estimating, 100 square Jinches
per kw. per minute ¢an be assume¥ for
generator power requirements. A mKni-
mum heating time of 20 seconds should
be used io insure lpx-oper curing of the
glue.




Curves calculated from this equa-
tion for different specific heats are
given in fig. 2. For wood -of ap-
proximately 6 to 10 per cent. of
moisture, which is normal, specific
heat of 04 should be used. For
example, if a 50 pound load of ply-
wood is to be cured with a 10-kw
generator, the pounds per minute
deg. P. rise, by fig. 2, is 1400. If
the glue used is fast setting, it will
require a final temperature of 180
deg. F, so the rise is from room
temperature (80 deg. F.) to 180 deg.
F., or 100 degrees.

Pounds per minute x degrees F.

rise = 1400
1400

Pounds per minute = —— = 14
100

It will require, therefore, 50/14 =
3.57 minutes (3 minutes and 34 sec-
onds) heating time. If the amount
of glue used is more than 10 per
cent, of the total mass, it should
be calculated as additional water.

The moisture content of the wood
should always be calculated separ-
ately if the final temperature will
exceed the boiling point of water.
In wood-drying calculation, the
conversion of water to steam rep-
resents the major portion of the
power requiréments.

Edge-Gluing Problems

In edge-gluing, the problem is
calculated on the basis of the num-
ber of square inches of glue area
to be cured per kilowatt per min-
ute. This basic number varies from
35 to 750, depending on a number of
factors: the number of glue lines
per inch of width, the kind of
wood, the preparation of the wood
joint, the type of electrodes, the
pressure, the type of glue, and the
amount of glue used.

As the glue lines per inch of
width increase, the square inches of
glue line cured per kilowatt per
minute increases, because less wood
area is exposed per unit length of
glue line and less power is lost to
the wood; this reaches an extreme
when thin veneers are bonded to
form laminations, as in the manu-
facture of tennis rackets.

The denser the wood, the more
power ‘it absorbs and diverts from
the glue line. More area of glue
line is cured per kilowatt per min-
ute when soft woods are glued.

The -quality of the preparation of
the joint, the pressure, and the
amount of glue used are interde-

pendent. Smooth, parallel board
edges permit the use of lower pres-
sure, less glue and eliminate
stresses that mnecessitate a more
complete cure of the glue to hold
the panel together when removed
from the press. These techniques
result in a higher rate of produc-
tion. Exeessive glue squeeze out
causes a loss of heat energy from
the glue line and lowers produc—
tion.

Effect Of Electrodes

The rate of heating is affected by
the type of electrodes. With flat
plate electrodes as in figure 1 (b)
the glue line is heated uniformly.
An electrode arrangement widely
used is a staggered arrangement of
bars, as shown in figure 4, which
gives a zig-zag cure pattern, if the
panel remains stationary while be-
ing heated. The area cured is from
one-third to one-half of the total
glue-line area with the remainder
curing from the residual heat in
the adjacent sections of the glue-
line a short time after removal from
the radio-frequency field, The bond
is sufficiently strong to withstand
immediate, subsequent operations,
such as sawing or planing.
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Orher factors, such as the length
o Gme the glue has been mixed
and ambient temperature, have only
a smsall effect on the heating rate.
Fer the purposes of estimation,
=2en using the staggered-grid elec-
trace urea formaldehyde glue that
a=es at room temperature, and
well prepared boards with an aver-
=ge width of three inches, the Tate
& keating for soft wood can be
=ken as 250 square inches of glue
==¢ per KW per minute. For hard-
wood the figure is about 125.

Types of Applications

The ways in which r-f heating
c2= be applied to setting of glue in
soodwork operations have already
Secome numerous. Its use in as-
sembling complicated and curved
groducts, replacing the conventional
fastenings, is shown in the illus-
srations.

The formation of panels from
=artow boards has developed fur-
ther than any other r-f applica-
shoms, Jargely because it was one of
the first problems attacked. To-
@ay press-génerator combinations
=hat require small floor space are
=asy to operate, and speed produc-
@ion from three to five times over
e old glue reel or hand-—clamp
ssstems.

Basically, there are two types of
Presses, batch and continuous. The
saich-type press 1Is operated by
=ashing the pre—cut panels into the
press where, automatically, side
pressure and top pressure are ap-
plied. The r-f generator is turned
on at the right moment, also auto-
matically, and Is turned off at the
ead of the curing cycle by a pro-
cess timer.

The glues panel is then removed
and a fresh panel started through
the cycle. Production rates on
these presses run up to 15,000
poard-feet of softwood panels per
eight-hour day and up to 10,000
soard-feet of hardwood, where the
sverage board width is three in-
ches.

Press Adjustments

These presses are equipped with
adjustments for side and top pres-
sure so that many different types
of stock can be handled. The larg-
#st standard-size press accommo-
dales panels up to 50 by 100 inches,
baii, special presses for larger sizes
2ave been built. Most presses are

Staggered arrangement of elec-
sr=2cs produces zlg-zag glue cure pattern
#we partial curing of glue-line area, Area
cored immediately Is approximately one-
thied of total glue-line area, providing
egfficient sirength ll‘or subsequent opera-
tioms.

g &
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The continuous type

of r-f heating press

which makes wide

boards from marrow
slats.

equipped with 10-kw generators
which permit heating times from
20 to 40 seconds.

With previous equipmnent the
time was four to eight hours. Time
for loading and unloading requires
about one-fourth of the complete
cycle. The generator is operating,
therefore, about three-fourths of
the time, or on a 75 per cent. duty
eycle.

Continuous-type presses have a
100 per cent. duty cycle for the
generator, and are capable of turn-
ing out an average of up fo 20,000
board-feet of panels per eight-hour
day. The stock is fed on to clamp
carriers which exert side pressure
as well as carry the panel through
the press. Top pressure rolls are
located at the feed end and apply
the proper pressure to produce flat
panels.

After leaving the top pressure
rolls, the panel passes under the
electrode where the heating of the
glue line occurs. Due to the move-
ment of the wood, the high-voltage
electrode is separated from the top
of the panel by a small air gap.
This has no effect in the efficiency
of the heating operation, These
presses can be easily adjusted to
handle panels up to & inches wide
and from 2% inches thick. The
lineal speed can be varied from 4
to 30 feet per minute.

This type of press is more com-
plex and hence more expensive
than the batch type. However, be-
cause of the continuous flow of
panels and the 100 per cent. duty
cycle for the generator, production
is higher.

Edge-gluing techniques can be
used where the width of the glue-
line, or the maximum path between
electrodes, is less than six inches.

Examples are tennis rackets, skis,
golf-club heads, and wooden beams.
For example, formerly individual
hand-tightened clamps and form-
ing blocks were used for each ten-
nis racket. Glue was cured by
placing these clamped assemblies in
hot ovens for three hours at 200
deg. F.

Multi-Unit Operation

By adapting the press for heat-
ing by a 5-kw r-f generator, four
rackets can be cured in about 45
seconds. Comparison of rackets
produced by the old and new
method showed several interesting
things. The natural stress in the
r-f cured racket opposes the stress
imposed by the stringing of the
frame, while the old method leaves
the racket with stresses additive to
those of the subsequent stringing
operation. Bounce tests, used to
test resiliency, show that r-f cured
rackets are two to three times bet-
ter.

Furthermore, because the resuits
are so uniform, r-f cured rackets
can be processed in subsequent
operations by automatic equipment
not possible with oven-cured rac-
kets. Hence, r-f heating has not
only increased the quantity but has
also improved the quality.

Bonding of plywood offers an ex-
ample of through-heating by the
use of radio frequencies. The usual
method is to build up a sandwich
of plywood panels on both sides of
a central high-voltage -electrode.
The top and bottom platens of the
press act as the ground electrodes.
Since heat is not being forced from
the outside into the centre, many
panels can be stacked for one press
load.

The finished product is uniform
in moisture content, because the

(Continued on page 46.)



RADIO ASTRONOMY

Astronomical observations during recent years have been
vestricted to only a small section of the total frequency
band. It now seems certain that the observations will be ex-
tended to other wavelengths to augment the present

information.

Until the last few astronomical
observations have been restricted to
a very narrow band of wavelengths
near the visual region of the elec-
tromagnetic spectrum. The wave-
lengths which have been explored
occupy only about four octaves of
the total band of forty octaves for
which measuring techniques are
available.

Whilst these observations have
supplied an immense amount of in-
formation on the structure of the
sun and other heavenly bodies, it
seems certain that an extension of
observations to other wavelengths
would release a new store of in-
formation.

Unfortunately, unless observa-
tions are carried out with appar-
atus carried in high-altitude rock-
ets it is only possible to make use
of those wavelengths which can
penetrate the earth’s atmosphere.

““Windows'’ In
Atmosphere

The atmosphere presents a sur-
prisingly Opaque barrier, and over
the whole range of usable wave-
lengths there are few “windows” in
which the absorption is sufficiently
small: one “window” covers the
visual and near-visual wavelengths;
another extends from about 1 cm.
to 10 metres (above which the
ionosphere reflects the incoming
radiation). It can be seen that
the long-wave or “radio” window
covers nearly 10 octaves, and in
the last few years the opportunity
of extending astronomical observa-
tions to this band of wavelengths
has been taken by several groups
of workers.

=
molorgrsves [—’—1mubv‘
switeh

ke \/',/%

|
comparssen,__|

rectifior [
S ilas |

Fig., 1. System used for the measurement
of small radio-frequency powers.
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In particular it should be pos-
sible to examine the outer layers
of the sOlar atmosphere, where
many phenomena of great interest
may have their origin; the emis-
sion of corpuscular streams and the
intense ultra-violet radiation which
give rise to magnetic storms and
radio “fade-outs,” the structure of
sunspots and the support of the
solar corona are some of the un-
solved problems of the solar at-
mosphere. It is also likely that
radio wavelengths will be sensitive
to relatively weak magnetic fields,
and by examining the polarisation
of the radiation emitted or ab-
sorbed by such regions it might be
possible to investigate magnetic
fields which are too weak for ob-
servation of the Zeeman shift.

On the other hand observations
at radio wavelengths are restricted
by the impossibility of achieving a
resolving power comparable with
even the smallest of telescopes, and
many experiments which are simple
at visual wavelengths will not be
practicable. As a result of this
limitation, the most interesting re-
sults which have been obtained so

by
M. RYLE, M.A,,
Cavendish Laboratory,
Cambridge.

far have been concerned with the
sun, for which a resolving power
capable of selecting an individual
star is not required.

Before considering the experi-
mental difficulties of making Ob-
servations in the “radio window” it
is interesting to consider what in-
formation is likely to be obtained
from such observations. The most
significant difference between these
long waves and the visual waves is
their muchkh greater absorption by
low-density ionised gases; this high
absorption should make it possible
to observe regions which are too
diffuse for visual observation.

Fig. 2.
two aerials separated by 10 wavelengths.

Interference patterm produced by

The First Observation In The
Radio Window

In spite of the theoretical possi-
bility of obtaining completely new
astronomical information by ex-
ploring with wavelengths between
1 cm. and 10 metres, it is doubtful
if any great interest would have
been shown if Jansky (1932) had
not found that the intensity of
long-wave radiation from the Milky
Way was very much greater than
was expected theoretically.

More recently, Observations of
solar radiation have been made;
Southworth (1945) found that the
intensity on wavelengths of 3 cm.
and 10 cm. agreed with a solar
temperature of 20,0000K (as com-~
pared with the value of 60000K ob-
tained from visual observations).
Measurements made at longer wave-
lengths (1-5 metres) showed that
under normal conditions no radia-
tion could be detected, but that
during the passage of large sun-
spots across the solar disc very in-
tense radiation was emitted. Apple-
ton (1945) showed that on such oc-

RADIO SCIENCE, May, 1949
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casions the sun was radiating as if
it had a surface temperature of
between 108 and 109 degrees K.

The Experimental Difficulties
Of Observing Solar Radiation
At Radio Wavelengths

Whilst observation of the intense
radiation associated with sunspots
can be made with relatively simple
receiving apparatus, the detection
of the radiation under normal con-
ditions is difficult on the long wave-
lengths of 1-5 metres, because the
sun occupies such a small fraction
of the total solid angle over which
the receiving aerial is sensitive
(about 1/10,000 for aerials of rea-
sonable size). As a result the power
which is available from the aerial
is extremely smasll, and may only
be a small percentage of the ran-
dom noise signals which are gen-
erated in the input circuit of the
receiver. The measurement of the
small additional random signal re-
quires a special type of receiving
apparatus.

A system has been developed in
which the input of the receiver is
switched alternately from the aerial
to a local source of random noise.
By comparing the output of the
receiver in the two positive posi-
tions it is possible to determine
whether the aerial power or the
power from the noise source is the
greater, but in order to reduce the
random fluctuations in the result
it is necessary to take a very large
number of such comparison read-
ings (about a million).

Use Of Wide Band
Recciver

By using a receiver of wide band-
width, it is possible to complete this
number of observations in less than
1 second. The result obtained by
this process is then used to correct
automatically the output of the
local source of noise until it is ex-
actly equal to the aerial power. By
this “null” method the receiver is
only used as an indicator of bhal-
ance, and variations of its gain or
internal noise do not cause errors
in the final adjustment.

The output reading of the local
source of noise then provides a
measure of the aerial power, and
may be used to operate a record-
ing milliammeter., A diagram of
the system is shown in Pig. 1.
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The next problem is to separate
the solar radiation from the radia-
tion due to the galaxy since, ex-
cept at times of great solar ac-
tivity, the signal induced in a simple
aerial by the galactic radiation at
wavelengths of 1-5 metres is great-
er than that due to the sun. An
increase of the directivity of the
aerial would enable better discrim-
ination but would limit the time
during which observations could be
made, unless provision were made
for rotating the very large aerial
structure throughout the day.

Alternative System

An alternative system has there-
fore been devised which uses two
aerials of low directivity separated
by 10 wavelengths. Suth an ar-
rangement produces the interfer-
ence pattern shown in Fig. 2, hav-
ing minima separated by about
60. When a source, such as the
sun, which subtends a small angle,
moves across this interference pat-
tern, the power received varies in
a periodic manner from nearly zero
up to twice that obtained from a
single aerlal.

On the other hand, a source sub-
tending a large angle, such as the
galaxy, gives rise to a relatively
constant power. The solar contri-
bution then appears on the trace
as a periodically varying signal
whose amplitude may be determined
accurately even when it is smaller
than the galactic component.

The Results Obtained On
Wavelengths Of 1.7 and
3.8 Metres

Making use of the methods de-
scribed in the previous section,

Thooo
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Fig. 4. Part of re-
cord showing “sun-
spot radiation.”

measurements of solar radiation
have been made on wavelengths of
17 to 3.8 metres. Fig. 3 shows a
typical 24-hour record obtained on
1.7 metres, at a time of low solar
activity. A\l

The periodic variation due to
solar radiation” tan be seen super-
imposed on the slowly varying gal-
actic background. (The two broad
maxima at 11.00 and midnight oc-
curred when the aerial system was
directed into the plane of the Milky
Way.) Fig. 4 shows part of a re-
cord obtained on both wavelengths
during a period of increased solar
activity.

The short “bursts” of radiation—
which only last for 1-20 seconds—
are characteristic of the increased
intensity associated with sunspots.
There is apparently no correlation
between the times of occurrence of
these bursts on the two wave-
lengths

At times there are sudden large
increases of intensity (of up to 100
times) which may last for many
minutes. Large disturbances of
this type are usually observed on
both wavelengths and they often
coincide with solar flares and
short-wave radio fade-outs.

The day-to=day variation of In-
tensity over the year 1947 has been
plotted in Fig. 5. The intensities
are given in terms of the equivalent
temperature of a “black body”
radiator subtending the same solid
angle as the sun. It can thus be
seen that at 3.8 metres the sun
radiates as if it had a surface tem-
perature which never fell below
about a million degrees, and somne-
times exceeded 5 x 108 OK. At 1.7
metres, the equivalent temperatures
were slightly less, but at times
reached nearly 108 OK.

*
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The Measurement Of Source
Diameter

From a theoretical point Of view
it is clearly of great importance to
find the maximum equivalent tem-
peratures for the sources of the
radiation. It has so far been. as-
sumed that the radiation is emit-
ted uniformly from the whole of
the solar disc; if the radiation is
emitted from a smaller area, the
equivalent temperature:- in the
source region must be correspond-
ingly higher.

In July, 1946, the solar radiation
became, for a short time, unusually
intense, and the opportunity was
taken to measure the diameter of
the source of the 1.7 metre radia-
tion. The method adopted was an
extension of the spaced-aerial sys-
tem used for eliminating the galac-
tic radiation. By increasing the
spacing of the aerials, the angular
separation of the minima can be
progressively decreased, and when
the separation becomes comparable
with the angular diameter of the
source, the received power no longer
falls to zero at the minima. By
measuring the maximum to mini-
mum ratio for a number of differ-
ent spacings, the effective diam-
eter of the source can be deter-
mined. The arrangement is shown
in Fig. 6.

Methods Of Determining

Stellar Diameters

The method is analogous to Mich-
elson’s method for determining
stellar diameters, the spaced aerials
taking the place of the spaced mir-
rors, and the observed values of
maximum to minimum power cor-
responding to the “visibility” of the
optical fringes. Spacings of 25, 90
and 140 wavelengths were used, and
the results indicated that the diam-
eter on this occasion was less than
10 minutes of are, a diameter not
much greater than that of the
large sunspot which was visible at
'the time. Such a diameter means
that the effective temperature of
the source on this occasion must’
have been between 102 and 1010 OK.
Owing to limitations of space, mea-
surements of .the diameter of the
source at 3.8 metres have not yet
been made, but it seems probable
that even higher effective tempera-
tures must be involved.

The Polarisation Of The
Radiation :
As well as measuring the inten-
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Fig. 6. The measurement of source diam.
cters (a) Michelson’s optical interfero-
wmeter. (b) Radio interferometer.
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sity of the radiation, frequent ob-
servations of the polarisation have
been made, and it has been found
that on nearly all occasions of great
intensity the polarisation is circu-
lar. The sense of the polarisation
is different for different active re-
gions, and at times of lesser ac-
tivity the polarisation is incomplete
and sometimes appears completely
random. This may be due to radia-
tion from two or more regions hav-
ing polarisation of opposite sense,
or it may be due to a permanent
randomly-polarised component as-
sociated with the undisturbed sun.

Future Developments
The results obtained have already
shown that an extension of astro-
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nomical observations to radio wave-
lengths is likely to provide much
new information., Observations of
solar radiation have demonstrated
the existence of quite unforeseen
conditions in the solar atmosphere,
and it is to be hoped that further
work will help to provide the solu-
tion to the processes involved. It
is also possible that more refined
measurements of the polarisation of
the radiation may assist in the de-
termination of the permanent mag-
netic field of the sun.

The development of more precise
methods for the study of galactic
radiation may open new fields of
great significance to theoretical as-
trophysics, although the experi-
mental problems are likely to be
considerable.

NEW FREQUENCY MODULATION AND
RADAR COURSES

In accordance with the recently-amended P,M.G. Syllabus

for the Commercial and Broadcast Operators’ Certificates,

the Marconi School of Wireless announce that the subjects

of Frequency Modulation and Radar have now been odded
to their curriculum.

The Wireless Branch, P.M.G’s De-
partment, recently advised that the
subjects of Frequency Modulation
and Radar were to ‘be incor-
porated in the Commercjal Certifi-
cates and F.M. in the Broadcast
Operators Certificate. In the initial
stages, the questions on these sub-
jects will be of an elementary na-
ture, with the standard being pro-
gressively raised each year until
March, 1951, when the questions
will be in direct relation to stand-
ard equipment as found on board
Ship and Aircraft (Radar) and in
the Mobile and Entertainment Field
(F.M.).

Although_to date, no official rul-
ing has been made as to the effect
these changes will have on certifi-
cates issued prior to March, 1949, it
does appear obvious that personnel
seeking employment in either of
these fields, even though in Ses-
sion of a First Class Certificate, will
still be required to have a working
knowledge of the general principles
of these subjects. In view of the pro-
posed changes, the Marconi School
has decided to introduce personal

classes for both of these subjects as
from July, 1949.

Both the new courses have been
prepared by experts on the subjects
and are presented in g simplified
form. Mathematics have been kept
down to an absolute minimum, and
in each case the subject matter con-
tained therein is not in relation to
any snecific type of equipment, but
to the general principles and prac-
tices of each category.

For the time being the new
classes are being treated as post-
graduate classes, and designed
mainly for personnel who are ac-
tively engaged in the radio indus-
trv, and who can produce
sufficient evidence of this,
either by examination or the pro-
duction of a certificate that will be
eligible for entry to such classes.

Technicians, and present holders
of the above-mentioned P.M.G. Cer-
tificates who are desirous of under-
taking these courses, can obtain
further particulars by writing or
calling at the Marconi School of
Wireless, 47 York St., Sydney.
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E

GY

INDUSTRIAL ENGINEERING PROBLEMS

The jump from the realisation of the atomic bomb to the

idea of commercial usc of fission energy is easy.

But ahead

of the actual accomplishment lies a vast, tangled, little

known jungle of problems.

Some were suggested in the

Smyth report, others were little anticipated. As we come
closer to them, all become more formidable than was earlier

pelieved.

Confidence in the eventual outcome has not

changd, but the concept of the size of the job definitely has.

No one questions that it is tech-
nically possible to achieve the con-
trolled release of atomic energy in
a form that can be converted into
heat or electricity. However, before
this is actually an accomplished
fact there is a great amount of
work to be done. This work falls
into two general classifications:
namely, research and engineering
development.

At present there is under way in
this country a research programme,
co-ordinated and directed by the
Atomic Energy Commission, which,
as time goes on, will uncover fun-
damental knowledge of this new
science *that is essential before in-
dustrial applications of atomic en-
ergy are practical. Undoubtedly,
therefore, as the store of available
knowledge increases there will come
a time when answers to the many
questions relating to practicality of
atomic energy in industry can be
determined with reasonable cer-
tainty.

That the application of atomic
energy in industry will eventually
be proved practical is assumed. What
then are the engineering problems
that must be solved before the first
practical electric power generating
station can be built?

Chain-Reaction

The method by which a chain-
reacting pile Or _nuclear-reactor
operates has been discussed. It is
known, for example, that when a
neutron, whose kinetic energy lies
within a certamn range, strikes the
nucleus of a uranium-2356 atom in
such a way as to be absorbed, fis-
sion of the U-235 atom results.
Products of that fission are two ele-
ments each of substantially lower
atomic weight, gamma-ray radia-
tion, the discharge of one to three
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neutrons, and the release of ex-
tremely large amounts of energy.
Further, some of the neutrons re-
leased eventually strike the nuclei
of other U-235 atoms, whereupon
the process is repeated, i.e., a chain~
reaction is established.

However, the chances of a neu-
tron striking the nucleus of another
atom of U-235 are subject to sev-
eral factors. Obviously other kinds
of atoms are present in a reactor.
For example, there are those of the
reactor coolant or heat-transfer
medium, the structural material and
surrounding shielding, those of the
many control elements and devices
essential to the operation of the
reactor, as well as atoms of the
many other elements that are the
products of previous fission of U-
235 atoms.

By
Dr. J. A. HUTCHESON

Associate Director, Westing-
house Research Laboratories

A few materials are partially
“transparent” to neutrons. In some,
such as carbon, absorption of a
neutron is relatively unlikely. A
neutron that enters such a ma-
terial may collide with atoms of the
material and be slowed up or lose
part of its energy as a result, but
in general it does not combine with
these atoms and therefore is not
absorbed. Agmain, the chances of
absorption of a neutron depend in
a complex way on the energy of
the neutron. For example, it is
much more likely that a_neutron

.possessing an energy of a few

tenths of an electron-volt will be
absorbed by the nucleus of a U-235
atom with resultant fission than

a neutron of a few hundred or more
electron-volts energy.

Absorption Effects of
Materials

These facts were employed in de-
signing the reaectors at Hanford,
Washington. In these reactors the
fission-produced neutrons released
with high energy are slowed down
by collisions with atoms of carbon
in the moderator to the point that
the average energy of the neutrons
that re-enters the U-235 is most
favorable to their absorption.

Most materials investigated show
a marked tendency to absorb neu-
trons, a characteristic that dis-
qualifies them for structural uses
in reactors. This is dramatically
demonstrated by the use of cad-
mium in control devices. Cadmium
has such an affinity for neutrons
that a very small amount stops
completely the operation of a re-
actor. Cadmium absorbs enough
neutrons to reduce the ratio of the
number of neutrons available for
fission, to the number of fissions
required to maintain operation to
less than one.

When this occurs action ceases,
since a single neutron can produce
but one fission. Obviously such a
material is useless as a structural
material in a reactor. Unfortun-
ately, the same is true of the com-
mon structural materials such as
steel. This also explains why the
materials must be of unusually high
purity. The existence of impurities
to the extent of a few parts per
million in materials in which neu-
tron absorption is relatively low
makes these materials unsuitable
for use in a reactor.

Similarly the fact that the fission



products act as neutron absorbers
explains the necessity for removal
of these products from time to time
during continued operation of a re-
actor. As more and more of these
products are forméd, an increasing
percentage of the available neu-
trons is absorbed. This requires a
reduction in the amount of control
material in the reactor.

Ultimately there comes a time
when this process cannot be con-
tinued, i.e, when all of the control
material has been removed. Unless
means are provided to remove
“‘poisoned” charges during opera-
tion, the reactor must thereupon be
shut down and the fuel charge re-
placed. In any power~generating
application it seems essential, or at
least highly desirable, that con-
tinuous operaticn be possible.

From considerations such as the
foregoing, one type of engineering
problem appears. Once complete
information is obtained as to the
neutron-absorption characteristics
of materials it, will then be neces-
sary to obtain the structural char-
acteristics of those that appear ap-
plicable in reactors. This is an en-
gineering problem that can and will
be handled by engineers.

High Temperature Operation

Another element that will require
engineering consideration arises
from the fact that the reactor will
in all probability be required to
operate at high temperatures, where
heat engines are more efficient. This
requirement creates additional prob-
lems for the engineer. For ex-
ample, questions will arise as to the
corrosion of materials subjected to
high temperatures. Probably data
must yet be obtained relative to
the corrosive effect of various gases
or liquids used as coolants or heat
transfer media in contact with ma-
terials suitable for use within a re-
actor. These are typically engin-
eering problems.

The high temperatures expected
in power reactors introduce addi-
tional unknowns that must be de-
termined prior to practical use. The
mechanical properties, particularly
at high temperatures, of those ma-
terials that now appear practical for
use in construction of a reactor are
largely unknown. Acquisition of
the required data is possible by well-
known methods but the j6b is
lengthy.

Radiation Problems

Radiations incident to the pro-
cess of nuclear fission pose a large
number of new problems for the
engineer. The need for adequate
shielding for operating personnel
has been mentioned many times.
This problem i§ more complex,
however, than may be first realised.
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Consider, for example, the prob-
able electric-power generating sys-
tem. Heat generated in the reac-
tor is transferred by a suitable gas
to a heat exchanger in which water
is boiled to produce steam for use
with a conventional turbine genera-
tor. The possibility of leaks
through which radioactive material
might pass poses a serious problem,
At first glance it might be as-
sumed that the only radiation prob-
lem is that concerned with the re-
actor. However, this is not the case.

Rddioactive Substances

The gas coolant itself may be-
come radioactive and in addition
probably would gather other radio-
active substances such as dust from
the reactor. Presumably the heat-
transfer unit in which steam is
formed is such as to prevent trans-
fer of radioactivity to the steam by
direct radiations. However, a leak
would permit radioactive material
to contaminate the steam. Depend-
ing on the magnitude of this effect,
it might be necessary to shield the
turbine and piping also. Obviously,
this is undesirable, therefore much
engineering effort would be ex-
pended in assuring the absence of
leaks.

Continuous oOperation of* a nuc-
lear power-generating equipment is
desirable if not essential. This
means that the “jfuel” must be re-
placed at intervals during opera-
tion. Because of the intense radia-
tion with the reactor, extraction of
the ‘ash” laden nuclear fuel can
be accomplished only by remote
control. The detail problems con-
nected with the mechanical design
of such devices are determined by
the particular requirements of the
reactor with which they would be
associated.

Trouble-Free Operation
Necessary

However, several general types of
problems arise. Presumably the
fuel will be distributed throughout
the reactor, therefore the device

‘must be so designed as to permit

selection, removal, and replacement
of fuel elements in any section. The
device itself will be continuously
bombarded by radiations so that it
ih turn becomes radioactive. This
suggests the impracticability of
servicing the device once it has
been placed in operation. Trouble-
free operation will require extreme
care in design.

Factors such as the effect of
radiation on lubricants are at pre-
sent unknown. These must be de-
termined prior to the use of lubri-

cants with the equipment. Also, as-
suming that it will be found desir-
able to have electrical elements in
the fuel-handling equipment their
feaction to radiations must be fully
explored. For example, it would be
fatal to use equipment in which the
electrical insulation deteriorates un-
der long-continued radiation bom-
hardment to the point of failure.

Another matter is important, al-
though little has been said regard-
ing it. For many years radiations
such as X-rays have been known
to affect the properties of certain
materials. For example, crystals of
potassium chloride change color un-
der X-ray bombardment but return
to normal upon removal of the
radiations.

Radiations within a nuclear reac-
tor are maty times more intense
than any previously available. The
possible effect of such radiations
upon the crystal lattice of materials
used in a reactor when exposed con-
tinually for long periods is yet to
be determined. It is likely that
the properties of materials will be
altered sufficiently to bear on their
suitability for use in a nuclear-
energy reactor. ‘This problem, if
indeed there be one, rests squarely
today in the hands of the research
worker.

Future Possibilities

The foregoing ‘has touched on
some of the problems that become
apparent when one considers the
application of atomic energy to
generation of electric power. Many
will require additional knowledge,
to be obtained by fundamental re-
search work, before the engineer is
able to tackle the design problems
to be expected.

The speed with which these and
other problems are solved depends,
obviously, in large measure on the
number of men that can be ap-
plied to the work. Most of the fun-
damental work will have to be done
by nuclear physicists and chemists
working in government and indus-
trial research laboratories. How-
ever, as these men progress with
their work many problems will arise
that can be turned over to engin-
eers and scientists not necessarily
specialists in the field of nuelear
physics.

Members of. the Atomic Energy
Commission have recently stated
their realisation of this possibility
and propose to take advantage of

it. This is indeed encouraging. If

the limited pool of nuclear physi-
cists and chemists now available
had to do all the work necessary
for the practical application of nuc-
lear energy in the electric power
field, many years would pass before

(Continued on page 47)
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A TECHNICAL SURVEY OF LATEST OVERSEAS DEVELOPMENTS

Latest addition to the record field is a 45 r.p.m.

system

developed by R.C.A., gnd which may become a standard
for future recordmgs.

Engineers wno nave examined this
equipment report the discs to be ap-
proximately seven inches in dia~-
meter with a two-inch central hole
from which the disc itself extends.
Thus when stacked, the playing sur-
faces of the records do not come
into contact, so there can be no in-
jury through scratching.

In addition, this type of “dough-
nut” construction is said to greatly
facilitate the operation of a simpli-
fied mechanical changer which can
be manufactured at a cost of about
one half that of the present record
changer types. High fidelity is
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claimed for -the records that are
microgroove recorded and which
promise to cost less than either the
78 or 33. 1-3 rpm types now in use.

A considerable difference of opin-
ion exists over the launching of this
reproducing system. Some set
manufacturers are protesting that
the use of still another speed will
result in the utmost confusion at
retail level, and with others indi-
cating that they will bring out
equipment to play the “doughnut”
discs on sets within a few months.

In the event that. new instru-

&

for
likely

ments incorporate facilities
all three systems, it |1is
that some of the players will
have two compartments, one
to play both the conventional
and ‘the L.P. discs and the
other for 45 rpfn equipment.

Reports also iIndicate that o
single turntable speed changing
mechanism is being considered to
enable owners of 78 or 33 1-3 rpm
players to adapt their equipments
to the new system. ‘This would be
quite possible through the addition
of a superimposed turntable with a
planetary gearing link between its

large central hole 'and the original
centre pin.

Some Disadvantages

This .conversion may, however,
also necessitate changes in pickups
since needle pressures and stylus
diameters will vary from system to
system. Users of this new system
will also confront a new record
storage problem and possibly experi-
ence record warpage trouble since
the doughnut des#n appears to
lend itself to “cold-flow dishing”
effects.

In reviewing the available data on
this new reproducing system it ap-
pears that it may eventually re-
place the conventional 78 rpm re-
cords and equipment because of re-
duced costs and because, even
though the microgroove system of
recording is employed, the design
appears to have been aimed only at
getting a playing time equivalent to
present records.

The latter point is important
when it is realised that the vast
majority of records sold last year
were of the popular variety. It fol-
lows that the 33 1-3 rpm long play-
ing record will still retain a place
in the home, and in other services
requiring fine quality from records
that do not have to be changed
every few minutes.

Co jrtesy—Tele-Tech.
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-betermining Nuclear
Threshold Voltages

Although scientists have produced
an atom bomb, have done years of
research on the atom and its struc-
ture and behavior, the surface of
atomic research has hardly been
scratched. The reactions that oe-
cur in many given instances are
known, but as yet their causes, or
for that matter, even the true na—
ture of the reactions is not apparent.
Years and years of carefu] investi-
gations lie ahead before highly ac-
curate results and figures will be
available to all researchers.

One investigation now being pur-
sued is the accurate determination
of the threshold woltages of ele-
ments—i.e, the voltage at which
artificial radioactive transforma-
tions commences in a nuclear re-
action. For some nuclear materials
this is a sharply defined point. The
location of these threshold points
is important to the scientist in that
they can be used to aid in deter-
mining the masses of elements, and
in similar experiments energy
levels may be determined.

New Methods

Nuclear voltage thresholds have
been measured before, but not to
the high degree ‘of accuracy that
scientists require. The procedure
used in the new method developed
by the Westinghouse Research
Laboratories gives a heretofore un-
obtainable preciseness. The equip-
ment used consists of a 70-mega-
cycle resonant tube, through which
the ion stream from a Van de
Graail generator is fed. Inside the
tube is a second and smaller tube,
arranged such that the ends of the
two tubes form sets of parallel
plates. The intensity-modulated
ion beam produces an r-f voltage in
each gap by induction. A probe is
inserted in the side- of the outer
tube and connected to a receiver
and instruments.

When the two gap voltages are
180 degrees out of phase a minimum
receiver signal results. At these
points the voltage can be calculated
from known values and instrument
readings by a relatively simple for-
mula.

A scientist, using this device, can
watch for the first release of neu-
trons in the nuclear reaction, then
note the meter reading, and cal-
culate the threshold voltage. Al-
ready determined to an extremely
accurate degree is the threshold vol-
tage of lithium—1.882 megavolts. In
the near future many other thresh-
olds will be determined by this pre-
cise method.

Investigations of such things as
threshold voltage—although not
glamorous or spectacular—are a
very necessary part of the accurate
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determination of the construction
and reactions of the various par-
ticles that make up the atom, and
of the forces that bind them to-
gether.

Rocket Telemetering
Equipment

A miniature telemetering system
weighing only a few pounds and
capable of continuously transmit-
ting scientific information from a
rocket roaring through space at
nearly 3000 mph. was recently
tested at the White Sands Proving
Grounds, New Mexico.

During this test flight and subse-
quent tests it radioed the ground
recording instruments, motor per-
formance, and missile aspect, data
on cosmic ray intensity, the quality
of sunlight above the atmospheric
blanket and changes in strength of
the earth’s magnetic field. The sys-
tem which utilises six radio chan-
nels, has been used to transmit 24
different kinds of information.

This is accomplished by convert-
ing the information to be tele-
metered into an audible tone of
some frequency between 2000 and

13,000 cps. The receiving instru-
ment converts these frequencies
into graphs.
Television

Television tube production may
soon be stepped up substantial-
ly as a result of new manufactur-
ing techniques developed by the
Pittsburgh Plate Glass Company.
Older methods of moulding glass
blanks to obtain spherical perfection
have been replaced by a method
whereby the meticulous grinding
polishing operations are reduced to
a standardised process which is
completed while the glass is still
fiat. A newly developed bending
process permits perfect sphericity.
The new type face plates may be
applied to glass and the alloy cones
of the metal-type picture tubes soon
to appear in television models.

Great Sporting Event

The great sporting event of 1948,
the Olympic Games, was the scene of
one of the largest broadcasting set-
ups of the year.- This involved
eighty-flve lines leading to the BBC
house in London, fifty-two trans-
mission circuits to the sites of the
games, sixteen lines from the local
studjos, multiple intercom lines, etc.

In an intriguing report from
Geneva the International Broadcast-
ing Union has disclosed how the BBC
operated this giant network from
the Wembley Olympic Stadium,
where were located listening booths
for checking recordings, a. record
library, a room for correspondents
of American and European stations,
and thirty-six studio-type pro-
gramune control desks.

Fifty-two reporting positions were
provided in the stadium, with lip
microphones and two pairs of head-
sets at each station. In the studios,
of which there were eight, partially
sound-proofed, there were ribbon
microphones and dual turntables
with vernier groove indicators.
These studios could be transformed
into auxiliary broadcasting sites
through the use of lip mikes. Six
trucks and twenty filxed positions
were used for disc recording work.
The fixed points were equipped with
reproducing heads for checking re-
cords during recording. To enable
reporters to listen to their record-
ings, eleven special playback booths
were provided.

The room for the foreign and lo-
cal correspondents, with provision
for 150, was a novel one, with every
convenience provided, including ten
telephone booths, a special manual
telephone board for international
traffic, and outlets from the comtrol
desks of the stadium so that any
broadcast could be audited.

Television, which played quite a
role during the games, was covered
extensively by BBC, with two mo-
bile units each equipped with three
cameras.

Courtesy—Radio and Television News.

WANTED ... TECHNICAL ARTICLES

YOU can be an author, a man
of disti=ction if you heed these
words. As the policy of this
magazine is to provide a cover-
age of the radio and electronic
fields, articles of a suitable na-
ture dealing with any phase of
tlL~se topics will always be con-
sidered for publication in this
journal.

All you need do is to write
about 2000 to 2500 words deal-
ing with some item of interest
or describe equipment you may
have constructed, and which
should be of interest to our read-

ers. Whilst we prefer double
spaced typewritten copy, this is
not absolutely essential provid-
ing your ideas are sound. Just
send the copy along, and if
necessary we will decipher your
writing and rework it into read-
able English. Put in any sketches
and diagrams required, and these
will be drawn up by our own
draughtsman.

All manusecripts should be for-
warded to the Editor, Box 5047,
G.P.O., Sydney, and payment will
be made for all accepted material
on publication.
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NEwW AID FOR THE BLIND

A recently-developed experimental reading aid for the-blind
can pronounce printed letters at the rate of 60 words per
minute.

This new reading aid, at present
only in the form of a laboratory
model, is the result of intensive re-
search sponsored by Government
and private companies for aids to
assist the blind. The device can
convert printed letters into their
individual spoken names as the
scanning head moves over the page
of printed matter.

Basic Units

The reading machine consists of
three basic units, namely, the scan-
ner, which looks at the printed
letter, an electronic analyser or
“brain,” that determines which of
the 26 letters it is, and an ampli-
fier unit, which speaks the desired
letter. In use the scanner, which
consists of a miniature cathode ray
tube, with eight flying spots of light
that flash on and off 600 times per
second, is moved across the text.
Light from these spots is inter-
rupted when the scanner passes
over a letter. These interruptions
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This diagram indicates the basic operatlons of the reading machine.The scanner passes over the letter, and rep
electronic “brain.”” This analyser identifies the letter and signals solenoid to play it aloud from voice recording.

Synthetic Mica

A synthetic mica with the desir-
able characteristics of natural mica
is now being produced under a co-
ordinated research programme in
the U.S.A. Known as fluorine-
phlogopite mica, the synthesis has
the properties of perfect cleavage
into thin sheets, good electrical and
mechanical characteristics and
chemical stability.

From developments to date it
would appear that further research
may reveal ways of directly fabri-
cating mica components thus elim-
inating the time consuming and
laborious tasks of sorting, grading,
splitting and trimming natural
mica. The production of this syn-
thetic mica will now make the
United States independent of for-
eign sources for this strategic min-
era] that is widely used in commu-
nications and electrical equipment.
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are noted by a photoelectric cell,
which passes the information on to
the electronic analyser.

The eight spots of light are
strung out vertically so that each
spot picks up a different part of
the letter. The top spot catches
the end of letters like “l,” the lower
spots catch the ends of letters like
“g.” and the middle spots are ar-
ranged to pick up details like the
crossbar of an “e.” In this man-
ner each letter causes different
spots to be interrupted a different
number of times, creating a char-
acteristic signal for itself.

Analyser Section

The analyser section, which may
be considered the “brain” of the
unit, is an electronic computer sim-
ilar to the machines used for com-
plex scientific caleulations. It counts
the number of times each spot has
been interrupted, thus identifying
which letter the electric eye has
seen, and tells the voice which let-
ter to speak.

RAMIRO NG
ANALYZE &

Mind Functions as a CR Tube?

Something new in “communica-
tions” are electronic devices now be-
ing developed in several American
laboratories to aid the blind to see.
In general, each is making use of
the radar principle whereby an in-
strument carried by a blind person
will emit signals and register back
in the form of a mild electric shock.

Science’s goal is to train thie mind
to interpret electronic impulses into
a picture pattern so that a blind
person can identify objects in his
mind and thus receive directional
guidance, RCA has already develop-
ed a device which scansg black let-
ters and emits specific sounds which
can be identified for reading pur-
poses. To “televise” pictures or po-
sitions on a blind persor’s mind will
be an achievement of the first order.

The photoelectric reading head whieh con-
verts printed letters into their individaal
sounds. In addition to reading all 26
letters, thus spelling out any word, the
new machine can read a few whole words.

The voice is 40 magnetic tape
phonographs—one phonograph for
every letter and word in the ma-
chine’s vocabulary. The brain
switches on the phonograph cor-
responding to the letter seen by
the scanner. The phonograph
speaks that letter and then switch-
es itself off.

Much experimentation remains to
be done with the device to deter-
mine the applications, which are
suitable for use in institutions
rather than in the home. One pOs-
sibility is that it could be used as
a master reading station to serve
several persons reading different
books. In addition to its use as a
reading device, the principle can
be extended to translation of coded
patterns such as to teletype signals.

MPLIPIER

orts its shape to the
Courtesy P.S. Monthly.

Magnetic Recording
Standards

Adoption of standards for mag-
netic recording is foreseen by the
NAB Recording and Reproducing
Standards Committee which has
formulated a final project group
proposal of three recording speeds
for magnetic tape; primarily stand-
ard tape speed of 15 in. per second,
a secondary standard of 7.5 in. per
second and a supplemental standard
of 30 in. per second.

EMI Adopts Scott Suppressor

Electrical and Musical Industries
Ltd., the leading British manufac-
turers of radios and records will fea-
ture the H. H. Scott dynamic noise
suppressor in all new model phono-
graph and combinations. This re-
sults from a contract recently
signed by Sir Ernest Fisk, E. M. 1.
Managing Director and H. H. Scott,
inventor of the suppressor and Pre-
sident of Herman Hosmer Scott, Inc.
The licence agreement covers Great
Britain and. Australia
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A front view of the
completed recelver,

IVE

Full constructional details of a five valve dual wave receiver

which will give a really fine performance.

Direct coupling

ond triode output stage contribute to a high quality, low

distortion output.

From the economy and perform-
ance point of view, the five valve
type of receiver is probably the
most widely used set these days.
" This popularity is mainly due to
the ease with which satisfactory re-
sults can be obtained without the
necessity of complicated circuits or
a large monetary investment. Al-
though this type of receiver has
been described in previous issues,
we feel justified in detailing this
new circuit, since it is capable of
providing a high quality output and
yet only requiring a minimum of
parts in its construction.

Triode Output Stage

The high quality reproduection in
this design has been achieved by a
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combination of two factors—the use
of a triode in the output stage and
by direct coupling between the first
audio stage and output stage. In
view of the generally accepted tet-
rode or pentode in the output stage,
the inclusion of a triode valve in
this position may appear strange to
some readers. Whilst we do not
wish to enter into a triode vs. pen-
tode controversy at this stage, we
think it is sufficient to say that the
harmonic distortion is lower with
the triode than in the case of the
pentode. Although in this latter in-
stance, the inherent higher distor-
tion factor can be reduced by the
application of inverse feedback, this
also has the effect of reducing eir-
cult gain,

Direct Coupling Used

The second factor entering into
this design is the use of Direct
Coupling between the driver and
output stage. This method of coup-
ling the plate 8 the driver valve
to the grid of the output stage has
been known for many years, but of
late has fallen Into disuse and is
not very often encountered in pre-
sent-day receivers.

It was first introduced In the
early mains operated receivers,
when triode valves were the order
of the day. However, to obtain suf-
ficlent gain from these valves it
was necessary to use very high
voltages, and with direet cupling

RADIO SCIENCE, May, 1949
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The circuit is mot complicated and umses standard components,
high gquality reproduction.

this necessitated very high voltage
power transformers. This in turn
called for high voltage filter con-
densers,
coupling was unpopular and became
more or less forgotten.

““Why Direct Coupling”

However, witn the high gain
valves avalilable today, it is possible
to use medium voltages and still
obtain excellent results. Some read-
ers will probably ask the question,
“Why use direct coupling instead of
resistance capacity coupling or
transformer coupling?” The answer
to that question is simply that both
resistance capacity coupling and
transformer coupling have limita-
tions from a fidelity point of view.

In the case of resistance coup-
ling, the coupling condenser has a
different reactance at different fre-
quencies. As a result this limits
the response of the output stage
and introduces other circuit losses.
Transformer coupling depends for
good fidelity on the capabilities of
the transformer, and it is difficult
and expensive to design the perfect
transformer with no losses and a
straight lne response. Because of
these limitations direct coupling
has been used in this receiver—for
its simplicity and ability to provide
good fidelity without expensive
equipment.

The Circuit

As can be seen from the circuit
a simple design Xas been followed.
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For these reasons direct’

A dual wave bracket has been in-
corporated to provide broadcast and
short wave band operation. For
the slight extra cost this addition
is warranted. By using one of the
commercial brackets, instability
troubles especially on the SW band
will be reduced, due to the good
coil layout.

The converter valve is the type
X61M, which gives maximum con-
version gain, and is excellent on
short waves. The i-f amplifier is a
6SK7GT—a single-ended r-f pen-
tode. For simplicity the cathodes
and screens of these two valves are

Chassis 14 x 9 x 4.

Two gang tuning condenser.
Tuning dial to suit.

Dual Wave tuning unit.

465 ke LF.T’s.

Power Transformer .385vHT, 100
ma, 2-6.3v, 1-5.0v. winding.
1 Filter choke 100 ma.

CONDENSERS.

2 25 mfd electrolytic.
16 mfd electrolytic.
8 mfd electrolytic.
.5 mfd tubular.

.1 mfd. tubular.
.05 mfd. tubular.
.01 mfd. tubular.

—_N = ———

N=Ww=NN

and bolts, hook up wire, ete.

PARTS

VALVES: 1 X61M, 1 65K7, 1 6B8G, 1 6A3, 1 5V4CG.
SPEAKER: Permag. with 2500 ohm output transformer.
SUNDRIES: 5 octal sockets, 1 4-pin socket, 5 terminals, 4 knobs, nuts

The use of direct coupling and a ‘triode output stage results in 2
Provision 1s made for connecting a pickup into the circuit,

connected together and a common
dropping resistor used to provide
the requisite bias and screen volt-
ages. It should be noted the cath-
ode circuit is bypassed with a .5
mfd condenser.

As the 6SK7-GT is a single-ended
type, it will be necessary to bring
the grid lead of the first IFT (which
is brought out through the top of
the can) down under the chassis to
the appropriate socket pin.

Second Detector

The second detector and first
audio valve is type 6B8G. This was

LIST

1 .005 mfd. tubular.
2 .0001 mfd. mica.
1 .00005 mfd mica.

RESISTORS.

3 1 meg.
2 .5 meg.
1 .25 meg.
1 .075 meg.
l2 .05 meg.
1
1
1
1
1
2

5000 ohm,

4000 ohm 20 watt.
2000 ohm 20 watt.
1200 ohm.

250 ohm 3 watt WW.
200 ohm 3 watt WW.
100 ohm.
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ctili)lsen be&ause the pentode sitgion
i d audi ifica- T

tion Tor driving the 6A3, The 5000 UNDER CHASSIS DETAILS
ohm bias resistor provides the ne-
cessary bias for this pentode sec-

tion, and is bypassed with a 25 mfd
electrolytic condenser.

One of the diodes is used for di-
ode detection and the other pro-
vides AVC voltage for the i-f and
converter stages. The small delay
voltage, to prevent -AVC operation
on weak signals, is provided by the
1 meg resistor connected from the
diode plate to earth.

Pickup Connections

Although provision has been made
for pickup connections it should be
noted that the usual change over
switch has not been included. In-
stead three terminals are fitted on
the back of the chassis. One of
these connects to the .5 meg diode
load, whilst the other is wired to
one side of the .5 meg volume con-
trol through a .01 mfd condenser.
The third terminal is earthed. A
small “jumper” wire is connected
across the first two terminals to
provide radio reception, and when
gramophone is required, this wire
is removed, and the pickup input

terminals connected worow flte'seo- . The, snderoharsly phetostipt shoys Mow ihe owmpoments wers ftted in, AN leyds
9 5 S 0SS! 0 a
ond and third terminal. cireuit.

!‘ ] === BROAD(R 1, STATIonS W" THE NEW
1‘ T e il ‘-2nsulL . ;l USL/ 50

A straight line cord driven
dial with flywheel action.

An edgelit glass scale in 3,
1 colors together with a time
i comparison table printed be-
low the short wave scale gives
this dial a most attractive
appearance.

0

® Escutcheon opening 8" x 8"

e ® Condenser calibrations —

H & AW.A,
Available from all leading Radio Distributors in dual

wave only. & Dimensions — ll%h X IO%"
THE EFCO

MANUFACTURING CO. PTY. LTD., ARNCLIFFE, NS.W.
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The top chassis layout is shown in this excellent photograph. This shonld be followed
to ensure maximum results and prevent any instability troubles.

The output from the 6B8G is
then taken to the grid of the 6A3
output valve. In this case it should
be noted that the plate connects
DIRECT to the 6A3 grid.

No Coupling Condenser

With resistance capacity coupling
and transformer coupling the DC
voltage applied to the plate of the
driver valve is isolated from the
grid of the output valve. In the
first instance this is done by means
of the coupling condenser, and in
the second by virtue of the insula-
tion between the primary and sec-
ondary windings of the transformer.
However, in the case of direct
coupling the plate is connected dir-
ect to the grid. As a result a high
positive voltage is applied to the
grid of the output valve.

Therefore, to have the output
valve working under its correct
conditions with the requisite nega-
tive grid bias, a higher positive
voltage than that on the grid must
be applied to the filament centre
tap resistor. This voltage should
be equal to the voltage on the grid
plus the bias voltage required for
the valve concerned. Conseguently
it can be seen that direct coupling
presents no difficulties as regards
the applied voltages.

As -mentioned previously, the out-
put valve is a 6A3 triode, and this
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gives good output with medium
voltages. Although the gain may
not be so high when compared to
a typical pentode, it is still more
than sufficient for the average
home, and coupled with the lower
harmonic distortion will provide a
better total response.

The speaker transformer is moun-
ted on the chassis to provide short
leads, for the tone control circuit.
This consists of a resistor network
connected across the voice coil
leads. The tone control consisting
of the .005 mfd condenser, .5 meg
potentiometer and .25 mfd conden-
ser in series is connected from the
junction of the two resistors to the
6A3 grid circuit.

Tone Control Operation

The operation of this tone con-
trol is very effective and works as
follows: When the centre moving
arm of the potentiometer is set in
the mid position, both the high and
low frequencies are available. When
the moving arm moves towards the
005 mfd condenser, the high note
response is attenuated, with a con-
sequent boosting of the low fre-
quencies. - Then on moving the
centre arm towards the .2 mfd con-
denser, results in a low note cut .
and boost in high notes. It will be
found to give a fairly uniform con-

So we aren’t the largest radio and
parts distributors in the country. Just
the same, we can supply anything and

everything needed in the electronic
field. And don’t you overlook this fact
—lower operating expenses mean sav-
ings to our customers. Let us know
what you need. We're sure we can
fill your needs . . . and our prices
are always right, Drop us a line and
get on our mailing list.

“TOM THUMB” BATTERY
RECEIVER
This two valve midget radlo is the

smallest self-contalned battery radle
in Australia.

Range: 200-300 miles. Plays anywhere.
Welght: 3Ib. Measures 4% x 5 X 3
inches.

Using the latest type midget valves
In a speclal low drain battery circuit,
this recelver comes ready to operate
in a beautiful leatherette cabinet.

It is ‘the ldeal recelver for:

o Boy Scouts e Hikers & Campers
@ Home or office.

Price complete with high grade
headphones

£8/17/6 (freight extra)

F. N. RADIO-TELEVISION
CO.
265 MILITARY ROAD
CREMORNE, SYDNEY
Phone: XM 7063

“Same Day Mail Order Service”

trol, suitable for most listeners, but
those with experimental traits will
find that by varying the values
of the two condensers, different de-
grees of cut and boost will be ob-
tained.

The power supply is conventional,
and requires a 385 volt high tension
winding with a 120 ma rating. In
addition two 6.3 volt windings, and
a 5.0 volt winding will be needed.
It is essential that a separate 6.3
volt winding be used for the 6A3
output valve. The filter choke is

A )

(Continued on page 45.,>
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-BACK NUMBERS
LIMITED SUPPLIES AVAILABLE

Complete your file of RADIO SCIENCE magazines by sending for these back numbers TO-DAY]
All these issues, plus those you will receive in the months to come will form a valuable reference

library covering the latest developments in the radio and electronic fields.

This summary of some of the main feature articles contained in earlier issues indicates the wide scope
of subjects covered and should enable!you to select those copies of direct interest.

FEBRUARY, 1948 MAY, 1948 AUGUST, 1948

Build the Miniminoer Portable.
Loran-Radie Navigation Aid.
Low Cost Amplifier.

The ABC of Frequency Modu-
lation.

Speaker Network Design Data.

MARCH, 1948

The Miniminor AC Mantel
Distance Measuring Egquip-
ment,

Convert the AR 301 to FM.
A Two Valve Tuner Unit.
An Abac for Designing Re-
sistors.

APRIL, 1948

High Frequency Heating.
Dual Purpose Amplifier.
F-M Antennas.

Versatile Signal Tracer.

Surveying by Radar.
Dual Wave Seven.

Multiple Track Radar Range.
Wave Battery Two.
F~-M Antenna Transmission

Lines,

JUNE, 1948

Scope of Electronics in In-
dustry.

The Caravan Five.

U.H.F. Techniques-Klystron.
Multiple Track Radar Range.

JULY, 1948

Mobile Radiofelephone Com-
munications.

T.R.F. Tuning Unit.

A-F Amplifier Servicing.
X-Ray Snapshots.

Build a 6 valve F-M Tuner.
Airport Approach Control.
Receiver Tuned Circuits.
Electronic Oscillograph-Time
Microscope.

- SEPTEMBER, 1948

Power Line Carrier Communi-
cation.

Dual Wave Five,

Three Way Speaker System.
High Fidelity Amplifier.
Pickup Resonance effects,

OCTOBER, 1948

The Countryman’s Five Bat-
tery Receiver,

Modern Atom Smashers.
Transistor—New Crystal Am-
plifier.

Troubleshooting Receiver Dis-
tortion.

New Overseas Circuits.

Limited copies of the above issues are still available and can be obtained by writing direet to the

RADIO AND SCIENCE PUBLICATIONS,

Box 5047, G.P.O.,
Sydney, N.S.W,

Please send me the following issues of RADIO SCIENCE :
O February, 1948

0 March, 1948
O April, 1948
O May, 1948
0 June, 1948

O July, 1948

Subscription Department, Box 5047, G.P.O., Sydney. The price in each case is 1/-, post free.

SEND OFF THIS FORM TO-DAY!
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Basic E

leciricity and

fagnelism

A discussion on the meaning of capacitance, together with

some practicol circuit applications.

The idea of capacitance arises from
the relationship which exists between
the potential of a body and the charge
which it carries. ;

Since potential difference is defined
in terms of the work done in moving
a definite quantity of charge against
the redpulsive forces of a like charge, it
is evident that any variation of charge
must vary the forces and, hence, the
amount of energy expended. The po-
tential difference between the charges
must also vary.

It is clear that the potential differ-
ence between two or more charged
bodies can be varied by altering the
amount of charge distributed on them.
However, the potential difference be-
tween two bodies can also be altered
by changing the shape and/or the
size of one or both bodies.

To understand why this is so, let us
suppose that a quantity of charge Q
is distributed on a sphere of racﬁus r
cms. and that we move unit charge
Q' toward Q and ‘in so doing expend
1 joule of energy. If we expend 1
jJoule of energy the potential differ-
ence between the charges must have
been 1 volt.

Suppose now that the same quantity
of charge Q is distributed over a spuere
of radius 1/2 cms. The surface area
of this smaller sphere is only one
quarter of that of the larger one so
that the field intensity about the
smaller sphere will be four times
greater than the field established about
the larger sphere. moving a unit
charge Q’ toward the smaller sphere
we must move through a field of four
times the original intensity and thus
do Tour times as much work.

The potential difference between the
two charges is now 4 volts despite the
fact that the actual quantity ?ﬁpchatge
is the same as in the former case.
This simple example shows that the
potential difference between twp bodies
depends on the ‘'size of the bodies
as well as the quantity of charge
involved.

Effect of Corners

When bodies having sharp corners
—such as cones and cubes—are charged
the electrical charges do not distribute
themselves uniformly but tend to con-
centrate at the corners so that the field
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flat surfaces.

established about such bodies is very
intense about the various points on
the bodies and less intense about the
The field established
about such bodies is thus of a non-
uniform character so that the poten-
jial difference between two such
bodies when charged is, in general, a
difficult matter to calculate.

It should be clear, however, that
the shape of a charged body also af-
fects the potential it acquires with
respect to neighboring ies.

In the electrical sense, the capaci-
tance of a body is its ability to acquire
a potential difference with respect to
neighboring bodies when it is given an
electrical charge.  The greater the
charge for a given potential difference,
so greater is the capacitance of the
body said to be.

In the mathematical sense, the
capacitance of a y is the ratio of
the charge given the body and the
potential it acquires by virtue of this
charge. us, if Q is the quantity
of charge given a body, and its result-
ant potentia] is E volts, the capacitance

C, of the body is,
C=0, 7, T S 5
E

The unit of capacitance is the
farad and a body has a capacitance of
one farad when a charge of 1 coulomb
ofl electricity raises its potentia]l by 1
voit.

By
A. L. THORRINGTON,
AS.T.C.

The Physical Meaning of
Capacitance

The word capacitance has sup-
planted the earlier term capacity. The
word capacity was coined by the early
experimenters who thought of electric-
ity as a fluid and regarded a charged
body as storing electricity in much fihe
same manner as water could be stored
in a tank. Any arrangement designed
for the deliberate storing of electricity

was called a condenser. The word
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condenser derived from the  notion
that electric fluid was stored or “con-
densed” on a y in a manner simi-
lar to the way that steam condensed to
water in a condenser in a boiler plant.

The words condenser and capacity
inspire the notion that electricity is a
fluid and tend to promote entirely
wrong ideas as t6 how ‘“condensers”
function. Because of this their use is
discouraged, and the word capacitor
instead of condenser, and the term
capacitance rather than capacity,
recommended.

Unfortunately “condenser” and
“capacity” are still used frequently in
electrical literature. ose who use
them do so out of habit and evidently
assume that the reader dissociates
the terms entirely from their tradi-
tional meaning and significance. It is
hard to discover whether the reader
does this or not, but anyone who
thinks of a “condenser” storing electri-
cal charges is giving the term its tra-
ditional meaning and will consequently
find it hard to follow advanced elec-
trical literature dealing with capacitors.

Capacitor Charges

We must discard the notion that
“condensers” store electrical charges.
Capacitors do mnot store electrical
charges. The total charge in an un-
charged capacitor is the same as that
in a charged capacitor.

We can hardly accept this state-
ment without satisfactory proof of its
truth. Let us assume for the moment
that it is true. If it is true, then what
does a capacitor “store?” If it does

.not store anything, then how does it

work anvway?

2i



We have defined capacitance as the
ability of a body to acquire a potential
when charged.  According to this de-
finition, any suitably insulated con-
ductor, since it is capable of being
charged, possesses the property o
capacitance, because any insulated con-
ductor suffers a change in potential
with respect to neighboring bodies
when electrically charged.

If two conducting plates B, C, are
arranged as shown in Figure 6-1 with
some insulating material, having a
dielectric-constant K, between -them,
they will constitute a capacitor. Let
the area of each plate be A sq. cms.
and let the distance between the plates

t cms.

When the capacitor is uncharged,
the total number of charges must con-
sist equally of positive and negative
charges. Thus, if there are 100 posi-
tive charges on plate B, there must also
be an equal number of negative
charges there, because it is only
under this condition that plate B can
be electrically neutral. Similarly, half
the charges on plate C are negative
and the remaining half are positive. If
we assume that the total number
charges on plate C is the same as on
plate then, the total number of
charges on both plates is 400 units of
charge; 200 on plate B and 200 on
plate C.

Since each plate is electrically neu-

tral no potential difference can exist
between them but because it is possible
to establish a potential difference,
capacitance must exist between the
plates. It is important to note that
capacitance is an intrinsic property of
a body, or a system of bodies and is
independent of its or their electrical
condition.

Figure 6-2 shows the capacitor in
Figure 6-1 connected across a battery
E, with plate B connected to the posi-
tive terminal and plate C connected to
the negative terminal. When the
capacitor. is connected thus, negative
charges will migrate from plate B be-
cause they are attracted toward the
positive terminal to which B is con-
nected. and, simultaneously, negative
charges must migrate from the nega:
tive terminal of the battery toward
plate C.

Instantaneous Current Flow

This momentary flow of charge
around the circuit at the instant the
latter is closed constitutes an electric
current and this current must be the
same value at any point in the circuit
af any given instant. Therefore, the
number of charges flowing from plate
B must at every instant be equal to
the number of charges flowing toward
plate C.

This transfer of charge aroufid the
circuit causes inequality between the
number of charges on B and C, and
this inequality, in turn, establishes a
potential difference between the two
plates, and sets up an electric field
between them._ The transfer of charge
ceases when the potential difference
is equal to that of the battery, E.

The electric field set up between
the plates causes the dielectric between
the plates to be electrically strained
and work has been done in straining
the dielectric. Now, since work done
and energy expended are identical
terms, and since energy cannot be
created nor destroyed, it follows that
the energy expended in straining the
dielectric must exist in the dielectric
as strain energy, and we can, con-
veniently, regard this energy as being
stored in the dielectric.

The storing of energy in the dielec-
tric is similar to the manner in whi
energy is stored in a piece of rubber
that is stretched or compressed, or in
a spring subjected to compressive or
tensile %orces. The energy expended
in deforming either the rubber or
spring is converted into strain ener_ﬁi,v
which is stored in these bodies while
they are kept in a deformed state. 1f
allowed to return to their original con-
dition the bodies deliver up their
stored energy which can, if desired, be
used to do useful work.

ALUMINIUM BOXES.

Removable Top and Bottom.
8ize, 16in. = 8!2in. x 12in. Very
useful for Home Made Test
Equipment,

mitters, Ete.

Price 12/6 (Post Free)

TELEPHONE UA 1872

Transmitter.

Recelvers, Trans- same

CROSSLEY TRANSMITTER/RECEIVER
LESS VALVES.

Consisting - of & 7-Valve Recelver and a S5-Valve

as Recelver. Standard Octal

£6—F.O.R,

jAVAILABLE ALSO AT No. 5 ROYAL ARCADE, SYDNEY

PARAGON RADIO

Address all mail to: BOX 14, P.O., HABERFIELD, N.S.W.

Easlily separated. Receiver Section hag
1-R.F. Stage; 2-1.F. Stages with a frequency cover-
age from 3.8 to 5.8 m/es.
Transmitter contains a stable Crystal checked V.F.O.
complete with 200 K.C. Crystal. Frequency coverage
bases used
throughout. Easily adapted to standard type valves.
Compleie with Case and Circuit Diagram.

ELECTRIC PETROL PUMPS.

L J
24 Volts A.C./D.C.

Pumps approximately 12 gal-
{ons per minute, operates satis-
factorily on 12 volts at reduced
output. An fdeal Motor for
Model Trains, ete.

32/6 (Post Free)
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On "the original assumption that the
total units of charge on Y)oth plates is
400, and if we further assume that
100 units of charge flow from B 1o
the positive terminal of the battery,
then 100 units of charge must flow
from the negative terminal of the bat-
tery to plate C, so that, in its charged
condition, the capacitor has 100 units
of charge left on B, but has 300 units
of charge on plate C. The total units
are the same in the charged state as
in the uncharged state. 100 units of
charge have simply been transferred
from B to C.

The essential difference between a
charged and an uncharged capacitor
is that the charges, in the case of a
charged capacitor, are so distributed
as to produce a potential difference
between the conductors that make up
the capacitor, while, in the case of the
uncharged capacitor, the charges are
so distributed as to produce no_poten-
tial difference between the conductors.

Effect of Potential
Difference

The effect: of the potential differ-
ence between the plates of a charged
capacitor is to electrically. strain the
dielectric separating them, and energy
delivered by a charged capacitor is
given up by the dielectric as it assumes
its normal unstrained electrical state.

When we think of a charged capa:-

citor we do not think of charges stored
on its plates; we think of its dielectric
as being electrically strained and de-
formed. It is then clearly evident why
the pature of the dielectric used not
only determines the amount of energy
stored under any given condition, but
is also the governing factor as to the
service for which the capacitor may
be used and the life we may expect
from it.

It is rare in practice to find condi-
tions under which the current in an
electric circuit is absolutely uniform.
When it is necessary to keep the cur-
rent as uniform as possible, a so-called
“smoothing” capacitor is connected
across the circuit. Any variation of
current causes a variation of potential
difference ‘between the plates of the
capacitor, and this varying pd. in
turn, varies the degree to which the
dielectric between the plates of the
capacitor is strained. Any increase in
p.d. increases the strain on the dielec-
tric while any decrease in p.d. relieves
the dielectric of a certain amount of
strain so that it tends to assume ‘its
normal unstrained state.

In so doing the dielectric returns to
the circuit some of its strain energy in
the form of electrical energy so that
the p.d. across the capacitor tends to
remain constant. The- overall effect is
a tendency to “smooth” out any ine
equalities caused :by current variation.

The action of the dielectric under
these conditions is similar to the action
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of the body springs of a car when the
latter is in motion. e body springs
are continually flexing as they absor

or deliver energy and so tend to isolate
the body of the car from the in-
equalities in the road. Also, if the
springs are too flexible, they are likely
to break easily, and in a similar way,
if the dielectric used in a capacitor
is too electrically flexible, it is likely
to “breakdown” readily in service. The
necessary qualities of the material used
between the plates of a capacitor will
be discussed when we deal with non-
conductors.

The Mathematical Meaning
of Capacitance

We have seen .that capacitance is
intimately connected with the charge
we give a body and its resultant
tential difference with respect to other
bodies. We have also seen that the
p-d. we get for a given charge depends
on _the shape and size of the body as
well as the size, and shape and charges
given neighboring bodies. The mat-
ter of calculating the capacitance of
a body can' therefore be very complex.

Fortunately, we seldom find compli-
cated systems of bodies in practice; in
most cases the bodies are simple geo
metrical shapes, like cylindrical -con-
ductors, or flat plates, and they are
disposed  geometrically about each
other. Calculations then are not so
difficult.

Perhaps the most common case—
and certainly the most simple—is that
of two flat plates as shown in Figure
6-1. - Let us suppose that we .are re-
quired to calculate the capacitance be-
tween these plates in terms of their
area, their distance apart, and the die-
lectric between them.

Reference to Figure 6-1 shows that
the area of each plate is A sq. cms.,
the plates are spaced t cms. and- the
substance between "the ‘plates has a

T,

WHAT DO 'YOU
THINK?

Are electrons particles or
waves? If electrons are par-
ticles, of what does their
mass consist? What theory
can account for the fact that
space can support a field of
electric energy?

The answers to these ques-~
tions, as well as a discussion

of relevant topics, such as
Planck’s constant, Bohr’s
theory, and the Einstein
equation, will. be given in
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dielectric constant K.  Suppose the
charge given each plate is Q, so that
the amount of charge per unit area, or
the charge density, is Q/A or q units
per sq. cm.

Since each unit of charge contri-
butes 4, lines of flux to the total held
between the plates, the flux leaving
every sq. cm. of surface must be
4 »q lines of flux.

If we neglect the slight distortion
of the field near the edges of the plates
and regard the entire field as uniform,
the field density per sq. cm. is 4xq,
and since field intensity is equal to
K x field density, it follows that t6he

r2

Field intensity = 44q ........

K
so that the force acting on a unit
charge placed between the plates is.

Force on unit charge = 4xq dynes . 6.3

The work done in moving a unit
charge against the field is equal to
the product of the force and gistance
through which the charge is moved.
The distance through whieh the charge
is moved is t cms, . the distance
between the plates. The force is given
by equation 6.3.

force distance
Work done = 4xq x t ergs .. 64

K

You will recall that the work done
in ergs is numerically equal to the
e.su. of potential between the plates,
so that Equation 6.4 yields, numeri-
cally, the esu. of potential between
the plates.

That is, P.d. in es.u. = 4,qt e.su.

K

of potential ......... Bl 635
By equation 6.1 C=Q ......., 6.1

E

In this particular case, Q represents
e.s.u. of charge, E represents e.s.u. of
potential, and C represents es.u. of
capacitance. Substituting equation 6.5
for E in equation 6.1, we get,

C = KQ es.u. of capacitance . 6.6

4xqt '
(Continued On Page 46)

23



354 & 3V4 FILAMENT OPERATION

In circuits where power output is not of prime importance,
it is permissible to operate types 354 and 3V4 using only one
section of the two-filoment section as a means of reducing

battery consumption.

When it is desirable to minimise
power consumption in a receiver or
other equipment at the expense of
power output, operation of types
3S4 and 3V4 utilising only one sec-
tion of the two section filament is
permissible.

These types, designed for dry-bat-
tery operation, are power output
tubes with two filmament sections
arranged so that they may be heat-
ed either in series with 2.8 volts
and 50 milliamperes, or in parallel
with 1.4 volts and 100 milliamperes.
One filament section is connected
petween pins 1 and 5, and the
other is connected between pins 5
and 7.

Valve operation utilising one sec-
tion heated with 1.4 volts and 50
milliamperes is permissible subject
to the following recommendations:

(1) Use only filament section be-
tween pins 5 and 7. Make no
connection to pin 1.

{2) Apply the filament voltage so
that pin 7 is positive and pin
5 is negative.

{3) Do not switch from single-fila-
ment operation to series or

parallel filament operation,
or from one filament section to
the nther,

Recommendations 1 and 2 are
made primarily to insure consistency
between testing results and valve
operation. Recommendation 3 is
made because prolonged operation
of a valve with only one filament
section utilised may result in de-
terioration of the other section. Sub-
sequent use of the other section,
therefore, would not give results
predictable from initial ratings.

Ratings, typical operating condi-
tions, and characteristics for types
3V4 and 3S4 with single-section
filament operation are given in
accompanying paragraphs.

Filament Arrangement.

Pin 7 connected to Filament posi-
tive, Pin 5 connected to Filament
negative, Pin 1 No external con-
nection.

A comparison of characteristics
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Maximum Ratings:

Type 3584 Type 3V4®
PLATE VOLTAGE .. .. .. ot 90 max. 90 max. volts
GRID-No. 2 (SCREEN) VOLTAGE 67.5 max. 90 max. volts
TOTAL ZERO-SIGNAL CATHODE
CURRENT .. .. oh 4.5 max. 6 max. ma
TOTAL MAXIMUM- SIGNAL CATH-
ODE CURRENT .. ...... .. 5.5 max. 6 max. ma
Typical Operation and Characteristics:
Filament Voltage «. .o vv o oo oo L 14 volts
Filament Cwrent .. .. «¢ «» oo o« 0.050 .... 0.050 - amperes
Plate' Voltaigel S8 .2 (50 e L0090 2 90y. e 90 volts
Grid-Nb. 2 Voltage .... «a oc oo .. 675 .... 90 volts
Grid-No. 1 Voltage .. .. .. .. «e «0 oo =70 ..., -4.5 volts
Peak AF - Grid-No. 1 Voltage N K TR0 v 45 . volts
Zero-Signal Plate Current .. .. .. .. BTN %0 . 438 ma
Zero-Signal Grid-No. 2 Current w5 G Ol 5. . 11 ma
Plate Resistance (approX.) .. .. .. 02 .... 0.2 megohm
Transconductance .. .. .. .. o 800 1100 umhos
Load Resistance . re se et hee 2 sRNB000N ¥ 20000 ohms

Total Harmouic DiStortion .. .e e« o 12090 7
Maximum-Signal Power Outpub eee s

per cent.

136 .... 135 mw

* Data for type 3V4 apply also to type 3Q4.

given above with the published
characteristics of type 3V4 and 3S4
for parallel-filament  operation
shows that (1) the plate and Grid
2 currents, the transconductance,and
the power output have values ap-
proximately one-half of the values
given for parallel-filament opera-
tion; and (2) the plate resistance

and recommended load resistance
have values approximately twice
those given “or parallel-filament op-
eration. These results indicate
that the two filament sections func-
tion almost independently in their
contributions to the performance of
these valve types.

—DPData from RCA Application Note.

Precaution with Qscillators employing filament type tubes

Experignce with filament-type
acorn tubes as oscillators in trans-
mitting equipment has shiqwn that,
under some conditions of operation,
oscillation may continue after the
filament voltage has been removed
unless the plate voltage is also re-
moved. When the filament voltage
is removed from an oscillator tube
having particularly low filament
power consumption, continued os-
cillation frequently takes place be-
cause of continued heating of the
filament by the plate current.

Continued oscillation has been
found most likely to occur (1) with
a tube having high emission capa-
bility, (2) with an exceptionally
well-designed circuit, and (3) with
g high value of oscillator plate cur-
rent; it has been observed with os-

cillator tubes operated at moderate
values of plate voltage and current.

Because of these results in the la-
boratory and in the field, it is re-
commended that both the filament
voltage and the plate voltage of fila-
ruent-type miniature, GT, and acorn
oscillator tubes used for transmitter
purposes be removed when equip-
ment employing these types is
“shut down.” Usually, a convenient
method is to break the minus fila-
ment and the minus plate supplies
with a single, double-pole switch.

The recommended procedure in-
sures that the oscillator will always
stop functioning in the “off” posi-
tion, saves B power and avoids in-
terference with reception in com-
bined transmit-receive equipment.
Data reprinted from RCA Application Note.
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HIGH-QUALITY

Details of a small amplifier_ thot is admirably suited for
home use or as a small P.A. unit. Featuring a special tone
control circuit, it also has provision for a microphone and

gromophone pickup input.

There is always a demand by
readers fof the description of small
amplifiers, which are suitable for
use in the average home. In gen-
eral, only a low power output with
a good frequency response are the
main requirements in these cases,
and consequently we feel sure this
smal]l unit, will be of interest to
many such enthusiasts.

Whilst no claims are made that
this is a high fidelity amplifier, it
will be found that the tonal response
is exceptionally good, and the over-
all performance is far in excess to
that obtained with the usual single
valve output stage. This is largely
due to the inclusion of a special
tone contro] circuit, and wide range
output transformer having a sep-
arate feedback winding. This out-
pu$ transformer is now available
with secondary windings of either
22 and 65 ohms, to suit most
speakers now available, whilst in
other cases the two windings can
be connected in series or parallel
arrangements to give other ratings.

Circuit Details

The circuit used for this ampli-
fler follows standard practice and
should offer little difficulty to the
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constructor. For those that may
reguire ite & microphone pream-
plifier stage has been included, but
in cases where the unit is to be
used for gramophone operation
only, this stage can be conveniently
omitted.

The preamplifier stage consists of
a 6SJ7-GT connected as a pentode,
and this type was chosen mainly
from the convenience point of
view of having all connections to
the valve under the chassis. If
you have a sharp cut off pentode
such as a 6C6, 6J7, or even a 57,
then this can be used in the circuit
without any change in component
values. In each case from an elec-
trical point of view, the type is
pGx';ctically the same as the 6SJ7-

Mixing System

The output from this stage is
taken to the grid of the second
68J7-GT, via the .5 meg potentio-
meter acting as the microphone
gain control. To provide a simple
but effective mixing system, for the
‘microphone and pickup without the
necessity of another valve, it will
be noticed that a second .5 meg po-
tentiometer is connected across the

AMPLIFIER

MAIN FEATURES

y Incorporates a wide range out-
ut transformer having a separate
feedback winding.

tthfecﬁve tone control giving
choice of five positions.

% Has provision for microphone
and gramophone pickup inputs
with separate volume controls.

pickup input. This is the pickup

gain control.

The centre moving arm of each
control is taken to the grid of the
valve through .5 meg fixed resistors.
The object of the fixed resistor is to
minimise any interaction between
the two input circuits, and so per-
mit either the microphone or pickup
to be faded in or out at will with-
out interfering with the other unit.

This system is simple, but very
effective and also more convenient
than providing a twin triode type
as a mixer unit.

The second 6SJ7-GT is connected
as a pentode amplifier, and here the
component values chosen are in
keeping with the valve manufac-
turers’ recommendations. It should
be noted that decoupling has been
provided in the plate circuit of this
valve by means of the .02 meg re-
sistor and 8 mfd electrolytic con-
denser.

The output stage is a 6V6-GT,
and this will be found to provide
more than enough output for the
average home. The output trans-
former is a special Ferguson unit,
having a separate feedback winding.

One side of this winding is
earthed, with the other connection
providing the necessary feedback
via the tone control circuit into the
cathode of the second 6SJ7-GT.
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trol network later on.

The power supply is a conven-
tional arrangement consisting of
the 5Y3-GT rectifier and a 285 volt
HT 80 ma transformer. The usual
filter choke and associate filter con-
densers complete this circuit.

More will be said of this tone con- TOP CHASSIS DETAILS

= > . o ~

Tone Control Details

The toneé control circuit used is
the one designed by Fergusons
Transformer for use with the special
output transformer. This consists of
the 5 position 2 pole rotary switch,
and provides the following posi-
tion: Wide Range, Bass, Normal,
Speech and overseas. Whilst this
latter position is not required with
the amplifier, it will be found in-
valuable should this amplifier be
used with a dual wave tuner at a
later date.

To assist in connecting up the
various condensers and resistors,
the switch positions have been
numbered from 1 to 5, looking at
the switch from the rear. In the
lower bank Pin Nos. 1, 2 and 3 are
wired together and taken to the
feedback winding (yellow lead) of
the output transformer through a
01 meg resistor. The two remain-
ing pins on this section are left
blank.

In the upper section, Pin 1 and 5 : = — e )
are wired together, and a 25 mfd A top chassis view. The power transformer, fllter choke and S5YSGT rectifier are

5 ounted along the back edge of the chassis. The outpmut transformer is immediately
condenser connected from this point L 5 in front of the power transformer.

TRANSFORMERS.. by Ferguson!

FOR THE 3WATT QUALITY AMPLIFIER

To obtain maximum performance from vyour amplifier, spegify the
following matched Ferguson components?

OP/24 OQutput Transformer. This transformer has been specially de-
signed to ensure a wide frequency response, and incorporates a
separate feedback winding. It is available in two types; OP/24
2.3 ohms and OP/24-6.5 ohms, to suit speakers having either a
2.3 or 6.5 ohm voice coil.

P80/285. Standard vertical mount power transformer. Primary 230/
240v, secondary 285/285v,6.3 and 5.0 volt windings.

C15/80. Filter Choke. Vertical mount type, 15 henry inductance.

LABORATORY SERVICE TO MANUFACTURERS

The Ferguson Laboratory is continually engaged in research for the improvement and advancement in the trans-
former and electronic field. This Laboratory together with its technical staff is available to assist manufacturers
with their transformer problems.

FERGUSONS TRANSFORMERS

12 McMAHON STREET, WILLOUGHBY

Procurable from any wholesale house in all States, including Tasmania. If you have any trouble
obtaining supplies write to us direct and we will forward a list of suppliers.

Factory Representatives:
N.S.W.: ELECTRONIC INDUSTRIES IMPORTS. QLD.: ELECTRONIC INDUSTRIES IMPORTS.
VIC.: ELECTRONIC INDUSTRIES IMPORTS. STH. AUST.: APEX AGENCIES.
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The main feature of the circuit is the special tome control cirsult arrangement.
former, this provides excellent results although only a single valve output stage is provided.

to earth. Pin 4 is taken to the feed-
back winding through a .02 mfd con-
denser and 2500 ohm resistor in
series. Next the two moving arms
are wired together and connected
across pins 1, 2 and 3 of the lower
bank through a .05 meg and .1 mfd
condenser in parallel.

Although at first glance the ope-
ration of this switch may appear
difficult, it is simple enough if
traced out in a logical manner.
Commencing with position 3, which
is the Normal position, it will be
seen that the feedback winding is
connected through the .01 meg re-
sistor direct to the 300 ohm resistor
in the cathode circuit. Under these
conditions there is approximately
12 db of feedback, and the frequency
range, using a 1 watt reference level
is from 30 to 15000 cps, within +
0.5 db. . .

Switching the control fo position
4-—Bass lift, this basic circuit is now
changed by the inclusion of the .05
meg resistor and 0.1 mfd condenser
ip series with the .01 meg feed-
back resistor. This gives a bass
boost of approx. 3 db below the re-
ference level of 400 cps, down to
cone resonance after which the
curve drops off rapidly.

In position 5, the wide range posi-
tion, the previous circuit is only
changed by the inclusion of the .25
mfd condenser across the cathode
resistor, thus effectively bypassing
®
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or plckup.

Used in conjunction with a special output trans-
The circuit has provision for microphone

Reverting to position 2, the over-
seas position, the .01 meg feedback
resistor is effectively shunted by the
2500 ohm resistor and the .01 mifd
condenser in series. ‘This results
in a high note cut. The remaining
position, is for speech, and is basic-
ally similar to the Normal position,
except that now the .25 mid con-

Mounting the Pgrts

The amplifier has been built up
on a special chassis measuring 12 x
10 x 2% inches. The valve sockets
are the manufacturers’ type, which
are held in place with a locking
ring.

The power transformer, filter
choke and 5Y3GT rectifier are

denser is connected across the 300
ohm cathode resistor.

mounted along the back edge of the

PARTS LIST
1 Chassis.
1 Power transformer, 285v at 80 ma; 63v at 2 amps; 50v at 2
amps.

1 Filter Choke 80 ma. 15H.
1 Output transformer (Ferguson OP24).
1 2 pole 5 pos. switch.

CONDENSERS.

3 25mfd Electrolytic
3 8mfd Electrolytic
1 .25mfd tubular

3 .1 mifd tubular
2 .05 mfd tubular
1 .02 mfd tubular

RESISTORS.,

215 meg 1 .02 meg

4 5 meg 1 .01 meg

2 .25 meg 1 2500 ohm

1 .05 meg 2 2000 ohm
1 300 ohm
1 250 ohm

VALVES

2 6SJ7-GT, 1 6V6G-GT, 1 5Y3-GT

SUNDRIES -

4 octal sockets, 1 4 pin socket, 3 pointer knobs, 2 input jacks, 3
nameplates, power flex, hook up wire, nuts and bolts, ete.
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chassis, with the output transform- MA' N C HASS' S D l M E N s | 0 N S

er fitting immediately in front of
the power transformer. This places

it alongside the 6V6-GT, thus per- o
mitting short connections to it and
the tone contrgl switch."
The microphone and pickup in- @
put terminals, the two .5 meg po-
tentiometers and the 5 positlon 2
pole switch are fitted in their re-
spective holes along the front slop- 04O ~OeemeO1
ing panel. For the sake of appear- " I G e ax il
ance, name plates are placed under e e ™
each of the volume controls and the ; @ ! cuoke R ! TRANSFORM. &
tone control switch. i i ' i
s . O = ] N O .
The 6SJ7-GT microphone pream- o~ o [
plifier is mounted at the left-hand O vomO
side of the chassis, thus enablixlxlg Hitet
short connections to be made to the : . z . »O-s
gain control and input jack. Care e ve e . Sl )
should be taken with this wiring to | .
prevent any hum pickup, and con- ) : ; TRANS :
sequently it may be advisable to o [pfe—tle— %% L e
shield the input leads, and the one L 0- T -0~
to the Volume control
271 mic iNPUT 3 Pu. Yo, TONE
Two Volume Controls @/ \® ®
The two volume controls are ' * e T’e
wired as shown with the .5 meg
fixed resistors being soldered right ES ] ot P |
at the centre terminal. The re- 4l & ¢ 24
maining condensers and resistors

can be grouped around each valve
socket, making all earth connections

(Continued On Page 46)

The mafn ehassis details are given in this drawing for these who Intend cutting
their owm chassis.

Low cost luxury listening

0S GP12

FIDELITY

HIGH PICK UP

1. Weight Compensation

Spring. /o

2. Spring loaded swivel.

3. Weight ad-
justment.

The Acos GP12 is a crystal
pick-up which offers to the congois-
seur of recorded music the ultimate in high-

fidelity reproduction. The unit is fitted with a
permanent sapphire stylus, eliminating needle-change.
.Record wear is negligible. Used in conjunction with high-
fidelity equipment, this pick-up will yield exceptional results, |
but even with a normal radio set its advantages are considerable. Needle
pressure gd;ustment can be effected by slackening the screw at (3) and mov-
ing the link to the required position. Movement towards the head reduces
the pressure and vice versa. The pressure is correctly adjusted during
manufacture, and need not be altered unless exceptional circumstances
make it desirable.
® Usefnl frequeney range 25-12,000 B
® Low neetllf:I scrayteh legvel.2 o gr's : gleagtllgri%sllemnsgn:rgﬂ Zdigtl:;ruon.

@ Maximum Tracking error 2 dex @ Moisture and Humidity proof orystal.
& Needie pressure only 1% oz. ® Needie ilp impedance 1300 gm. per em.

Publication 2 CR posted

From all Radio ) free on request,
Suppliers. (A/asia) Pty. Lid.

36-40 PARRAMATTA RD., CAMPERDOWN, SYDNEY
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FREQUENCY VvERSUS
= AMPLITUDE MODULATION

A,

In this article the author makes an interesting comparision
between frequency and amplitude methods of modulation,

with particular attention to the

signa!-to-noise ratia.

With frequency modulation com-
ing to the fore, it will be of interest
to compare this form of modula-
tion with amplitude modulation,
Although rather involved mathe-
matics is required to derive the
various relationships and compari-
sons, quite a lot can be gleaned
from a physical comparison of the
two types, and some interesting con-
clusions can be made.

First we must define frequency.
For a periodic or repetitive wave,
this can be defined as: the mumber
of times per second that the wave
completes its cycle of events. Thus
one can speak of a thousand-cycle
square wave, triangular wave, or
sine wave. However, in circuit an-
alysis it has been found that if the
sine wave is used as the standard
of comparison, then the various re-
lationships between the current and
voltage are expressed relatively
simply, such as the impedance, the
transfer constant, admittance, ete.
This is because the current wave
form is sinusoidal too, regardless of
whether the circuit contains resist-
ances, inductances, capacitors, eor
combinations of all three.

Sine Wave as Standard

So we find it convenient to use
the sine wave as the standard, and
we define frequency as the number
of sinusoidal variations per second.
If we have some other shape of per-
fodic wave, we convert it into a
Fourier series of sinusoidal compon-
ents, and treat each separately by
means of complex algebra.

This tendency persists even in the
case of a modulated sine wave. For
example, the sinusoidally amplitude-
modulated wave of Fig. 1 is resolved

into a carrier and upper and lower
side bands; the latter are displaced
from the carrier by an amount

equal to the modulating frequency.

A closer inspection of Fig. 1 re-
veals that the actual wave at all
times crosses the axis in equal in-
tervals of time; hence it might be
sald to have a single frequency
(that of the carrfer) but be vari-
able in amplitude,

However, the fact that the ampli-
tude varies precludes it from being
a true sine wave (which has a con-
stant amplitude by definition),
hence on the basis of sinusoidal
shapes, it is found—by a trigono-
metric analysis—to consist of three
sine-wave frequencies,

In the case of the frequency-
modulated wave (Fig, 2) the result-
ing wave form is also not sinusoidal
in shape in that it does not cross
the axis in equal time intervals, al-
though it does have a constant am-
plitude. The mathematical analysis
is now more involved; nevertheless,
it is found that it can also be re-
solved into siffusoidal components.
Now, however, the number of com-
ponents or side bands are far more
numerous, and the total ‘band they
occupy is in general much greater
than for amplitude modulation.

by
A. PREISMAN
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Vector Representation

An alternative and very revealing
vector viewpoint is given in Fig. 3
(a) and (b). The sinusoidal carrier
can be represented by a vector ro-
tating at the carrier frequency. The
upper side band is then a vector
that rotates at a faster rate, and
the lower side band is a vector ro-
tating at a slower rate than the car-

AL

rier. If we imagine ourselves as ro-
tating in synchronism with the car-
rier vector, then it will appear to be
stationary in space, and the upper
side band will appear to rotate
counterclockwise at a rate equal to
the difference between its frequency
and that of the carrier; ie., at the
modulating frequency rate, while the
lower side band will appear to ro-
tate clockwise at a corresponding
rate.

In Fig. 3(a) are shown the con-
ditions for an amplitude-modulated
wave. OA is the stationary carrier
vector; AC is the lower side band,
and AB is the upper side band, each
making an equal angle ¢ with OA
at some moment of time. The re-
sultant of AB and AC is AD; this
is proportional to the instantaneous
amplitude of the modulating fre-
quency.

Note that AD is in line with OA.
The sum of the two, or OD, is the
overall resultant, and represents the
instantaneous peak amplitude of the
modulated wave. As AB and AC ro-
tate in opposite directions, angle
varies accordingly, as does also AD,
but AD will always remain collinear
with OA, and so the peak ampli-
tude of the modulated wave. or OD,
will vary at the modulating fre-
quency rate from a maximum at
a = O deg. to & minimum when a =
180 deg. We thus have amplitude
modulation.

Suppose the side bands are shift-
ed 90 deg. leading in phase to the

position shown in Fig. 3{(a). We
then have Fig. 3 (B); side bands AB
and AC now make equal angles a
with a line DD’ perpendicular to OA,
and their resultant is now along
this line DD.’
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The overall resultant is now no
longer collinear with OA; instead,
its tip varies along the line DD as
the side bands rotate, and oscillates
through an angle =+ g with respect
to OA. This represents a varying
phase shift + g of the resultant wave
with respect to its unmodulated
position OA. The wave represented
by vector OD is now said to be
either phase or frequency modu-
tated.

However, vector OD also varies in
amplitude, from a maximum of OD
= OD to a minimum length of OA,
so that it also has some amplitude
modulation. For true phase or
frequency modulation its length
should be OE = OA = OE; ie, its
tip should describe the dotted line
arc shown. This effect can be ob-
tained if additional side bands of
higher and lower frequency than
AB and AC and of suitable am-
plitudes are added to the two shown.
This indicates vectorially what can
be derived mathematically: a true,
sinusoidally frequency-or-phase-
modulated wave has a large num-
ber of side bands compared to a
sinusoidally amplitude - modulated
wave.

Concept of Instantaneous

Frequency
It was stated that the overall

vector OD in Fig. 3 (B) varies in
phase by the angle g with respect to
the unmodulated carrier vector OA.
The question arises, “Does this rep-
resent phase of frequency modula-
tion?” To answer this question, we
must determine what we mean by
frequency, even though we are
thinking in terms of sine waves.

The sine wave was originally
generated by rotating machine,
whose armature rotated at a con-
stant speed, and whose conductors
thereby cut the fleld flux at vary-
ing angles, thus generating a sine
wave. The phase angle referred to
the angle through which the arma-
ture turned from a given initial
position; for constant rotation, equal
phase angles were swept out in
equal intervals of time.

Each time 360 deg. or 2, radians
were swept out (for a two-pole
machine), one cycle was completed.
The number of cycles per second is
the frequency. Thus, frequency is
really the rate of change of phase
angle with respect to time or angu-
lar velocity, analogous to linear
velocity of an automobile or train.

Suppose the armature of the
above alternator rotated in an ir-
regular manner so that it turned
faster during one part of the revo-
lution and slower during another
part. Applying the above concept
at rate of change, we can say that

the frequency was higher during
one part of the revolution and lower
during the other part. One can go
further and define the instantane-
ous frequency as the rate of change
of phase angle at any given moment
of time. Students of the calculus
will recognise this as the derivative
of the phase angle with respect of
time. In Fig. 3 (B) we have a
phase angle g that varies with
time, and hence a frequency that
varies with time; that is the rate
of change of g with respect to time

or de/dt.

Phase and Frecuency
Modulation

Hence, in Fig. 3 (B) we have both
phase and frequency modulation.
Which we shall call it depends upon
which is made proportional to the
amplitude of the modulating wave.
Suppose we desire frequency modu-
lation. Then, if various modulating
frequencies, all of constant ampli-
tude, are applied to the transmitter,
it is necessary that no g but the rate
of change of g with respect to
time be the same for all modulat-
ing frequencies.

Suppose the modulating fre-
quency is 100 c.p.s. Then g must
vary from the positive to a negative

DISPOSAL BARGAINS

|
SOLDERING PASTE Red Cross Amenities Receivers [p.A. SPEAKER UNITS
G.U.D. 1/9 240V. A.C. ALL WAVE |t SRiloent
No&:éoz::;veialg:;;ﬁgd- 7-valve, large mantle, El:(ﬁ:l s;e:l:gl.‘LA'll‘zel:ted. 17 ]o ] £7/ ]0/ =
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A i "ge" Workshop: BeTiect OTAert i . T e £ / /
VELCO—s6-valve Dual Wave. Provision for 2 extra GRAMO. MOTORS
No. 11 (e e g £I7/10/' RAYCOPHONE
TRANSCEIVERS Synchronog{s Induction
Complete W“i“ém“' Valves. | .p g VIBRATOR DUAL WAVE e £17/10/- £3 /;; /6
Idea recording.
Genemptors S1/30/- €3 | «OPERATIC” VIBRATOR DUAL WAVE. ... £17/10/- s b
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110 .. eu ve w. o 1/~ per tt. | New 6B6 .. L) 1%/6 o ISHeE:
o Bin. . oo oo /s per te | New $07 0 1T DD IBG] Makes Heal Set tor Car,
Complete wuho'Eight Valves and | ? 18- - «o oo .. .. 1/6 per gt | New 144 .. ~ 4] Less Genemotor £1:.i/10/.
Genemotor 5-16in. .. .. .. .. 6d. per ft. (‘;JSED—TESTED 100 per cenm £I7/]0/-
£3/10/- 12,000 ft. to choose from %s‘%'z' ;;g Circuit Alterations Supplied
PHONE EXCELAIR RADI PHONE
LA 1604 136 VICTORIA ROAD, MARRICKVILLE LA 1604

For the benefit of Country and Interstate Patrons — Phone attended all hours.
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value and back, 100 times per sec-
ond. Assume its range is from 4
30 deg. to —30 deg. Suppose next
that the modulating frequency
is 200 c.ps. but of the same am-
plitude as before. The angle g must
vary through its range 200 times
per second. But if the range is
still from <+ 30 deg. to —30 deg.
or a total of 60 deg. swing, then
the rate of change of g or the
frequency excursion, will be twice
tude as for the 100-cycle wave, g
as great as before and will repre-
sent a 200-cycle modulating fre-
quency of twice the amplitude. In
order to represent the same ampli-
must vary through half the previous
range from 4 15 deg. to —15 deg.

This then determines whether we
have phase or frequency modula-

tion; is g or da proportional to
the amplitude of the wave. In the
Armstrong system, where the side
bands originally obtained from am-
plitude modulation are rotated with
respect to the carrier by 90 deg.
to give frequency modulation, it is
necessary to make the resultant AD
(which is proportional to the am-
plitude of the modulating wave)
vary ‘inversely as the modulating
frequency. This is most convenient-
ly done by giving the modulating
amplifier a drooping high-fre-
quency response. (This ignores the
use- of pre-emphasis, which is a
pre-distortion of the frequency re-
sponse to obtain certain beneficial
effects that cannot be discussed
here for lack of space).

Signal-To-Noise Ratio

One of the most important char-
acteristics of a communication sys-
tem is its received signal-to-noise
ratio. Frequency modulation is
capable of giving a much higher
ratio than amplitude modulation un-
der the proper conditions; namely,
if the frequency swing or excursion
is sufficiently great and a limiter
is employed.

It can be shown mathematically
that ordinary noise is composed of
sine wave components, all of the
same amplitude, and having fre-
quencies that extend continuously
throughout the useful spectrum.
Consider one of these components,
somewhat higher in frequency than
that of the carrier, and of rela-
tively small amplitude. In Fig.
4. AB is such a noise component

RADIO SCIENCE, May, 1949

rotating counterclockwise, and OA
is the carrier. It will be recognised
as being similar to the upper side
band shown in Fig. 3 (A) or (B),
but now it cannot be paired with a
corresponding lower side band, be-
cause the noise components are en-
tirely random in phase. Hence its
resultant with OA must be studied
separately from the resultants of
other noise components with OA.

It is clear from Fig. 4 that the re-
sultant OB has both amplitude and
phase (and frequency) variations.
The amplitude variation is from
a maximum of OA 4+ AB to a
minimum of OA-AB. If the carrier
were 100 per cent. modulation with
a desired signal, the amplitude of
OA would vary from zero to 2 OA.
Hence the signal-to-noise ratio
would be in the ratio of OA to AB.

Noise on F.M.

If the carrier is to be frequency
modulated, then the signal-to-noise
ratio is not so simply expressed
The amount of frequency moduia-
tion produced by AB depends not
only upon its amplitude, bui also
upon how much it exceeds OA in
frequency, since an increase in
either will increase the rate of
change of g that is, will increase

do/ dt.

However, for a given noise ampli-
tude, length AB is fixed. Therefore,
if AB exceeds OA considerably in

frequency, d6/dt, or the noise fre-
quency modulation will be higher,
whereas if AB is close to OA in fre-
quency, the noise frequency modu-
lation will be lower. Since there
are noise components throughout
the spectrum it may be expected
that those differing considerably
from the carrier frequency will pro-
duce considerable noise frequency-
modulation.

Effect of Noise Frequencies

Fortunately, there is a limit to
this. If a noise component differs
from the carrier by more than 15,000
c.p.s—say 20,000 c.p.s.—then it wili
produce considerably more noise
f.m. than a component differing by
only 100 cp.s. from the carrier but
in the output of the receiver the
former component will produce a
20,000 c.p.s. wave, which is inaudible.
Hence noise components differing
from the carrier by more than
15,000 c.p.s. or so actually cause no
trouble even though they may pro-
duce considerable frequency modu-
lation.

On the other hand, the transmit-
ter can be readily designed to pro-
duce a large frequency swing when
even a 50-cycle desired. signal modu-
lating wave is impressed. Suppose
the frequency swing is = 75 ke. (Re-
member that the carrier swings

through this large range only 50
times per second). Suppose, on the
other hand that the highest trouble-
some noise component (that 15 kc
removed from the carrier) produces
only a 5 ke frequency swing, al-
though there are 15,000 such 5 kc
swings per second.”

The signal-to-noise ratio will then
be 75,000/5,000 = 15: 1 on a voltage
basis, and this can be considerably
higher than the signal-to-noise
ratio obtained in amplitude modu-
lation.

In short, by causing the desired
signal to produce a large frequency
shift a large signal-to-noise ratio
can be obtained. A large frequency
shift is not difficult to obtain; the
amplitude of the wave remains con-
stant, and all that is required are
circuits of sufficient band width to
accommodate the side bands pro-
duced by such a large swing. In
amplitude modulation, on the other
hand, there is a limit to how large
the amplitude can be made com-
pared to a given noise amplitude;
a given carrier amplitude cannot be
less than zero on inward modula-
tion.
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Since noise consists of all frequen-
cies, consider that portion of the
noise spectrum composed of fre-
quencies extending from 15 kc be-
low to 15 kc above the carrier fre-
quency. As explained previously,
those components close to the car-
rier in frequency produce the least
amount of noise frequency modula-
tion; those farthest from it (15 ke
at most) produce the most noise
frequency modulation. The total
effect of all components, on any
energy basis is, MAX SIGNAL/

3 (Fe)2
NOISE =

where f, is

f
the highest audigle frequency, say
15,000 c.ps. and fe is the peak fre-
quency excursion produced by the
signal, say 75,000 c.p.s. The quan-
tity 3 sgives the averaging effect
for all noise components from

(Continued On Page 46)

* Note that 5 ke is the deviation of the
r.f. wave from its carrier frequency value,
and 15 kc refers to the number of such
deviations per second. The 5 ke corresponds
to the amplitnde of the modulating wave;
the 15 ke eorresponds to the modulating
frequency.
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A page of radio servicing hints and notes of prac-
tical value to the radio serviceman and technician.

SERVICING CRYSTAL PICKUPS

As there are a number of troubles
directly and indirectly traceable to
crystal pickups, it is important that
the serviceman be able to recognise
them and know the proper reme-
dies for them.

Crystal pickups are often the
cause of “rumbles” or ‘“growls”
which are a source of annoyance
to the listener. Although the crys-
tal can be replaced, a simple cure
that is usually effective in such cases
is to wrap several thin rubber bands
neatly around the pickup head.
This dampens the mechanical res-
onance and consequently will be
found effective when the direct
tone from the pickup is objection=
able.

Curing “Rumble”

Rumble caused by the pickup may
often be cured by mounting the
pickup base on a soft-rubber cush-
jon. However, before making this
change make sure the rumble effect
is actually due to the pickup and
not the record Ifself.

Another method of minimising
rumble due to the pickup is to at-
tenuate the low-frequency response
by connecting a resistor across the
pickup output. The correct value
of this resistor must be determined
by experiment. Start off by using

a value of about 20% of the pickup
load, and then increase or decrease
the value until satisfactory opera-
tion is obtained.

A feature of the crystal type pick-
up is that it will provide a large
output voltage but should this be-
come excessive, the input stage may
become overloaded resulting in poor
quality and distortion. One method
of remedying this condition is to
shunt the pickup with a capacitor
of approximately 0.001 mifd.

Heat Deleterious

It should be remembered that
crystal pickup cartridges should
never be subjected to excessive heat.
They will be permanently damaged
if subjected to temperatures above
about 130 degrees F., even for a
very short time. A source of heat
seldom taken into account in home
installations is the normal rays of
the sun beating on an exposed crys-
tal pickup, especially during hot
summer weather.

This, in time, will damage the
crystal in the same manner as will
the application of heat to the ex-
posed pickup from any other
source. Consequently the lid of the
record player should always be kept
closed when the pickup is not in
use.

Use For Old File

A handy constructional tool can
be made from an old three-cornered
file. By grinding down the sides to
sharp edges, it will be found useful
for seraping, stripping wire, as well
as numerous Other operations.

One end of the file can be ground
to a chisel point, and the other to
a round point, and it will be found
handy for holding or prying up
wires which are to be unsoldered,
ete.
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Handy Service Tool

The spring type of clothes peg
now readlly available from many
stores can be easily fashioned into
a handy service tool, by gluing fine
emery cloth on the jaws and cheeks
of the pin.

This simple gadget will be found
useful for removing the enamel in-
sulation from thin wire when it
is pulled through the emery cloth.
The emery cloth glued on the out-
side of the jaws can be used to
.clean connection joints or remove
the insulation from larger size
wires.

Increasing Pilot Light Life

The life of 6.3 volt pilot lamps
as used in a-c receivers and ams-
plifiers can be increased by solder-
ing the leads to the 5.0 volt recti-
fler instead of to the usual 63
volt heater winding. Reducing the
voltage in this manner will ap-
proximately -treble the life of the
lamp.

One point to watch is that both
contacts of the socket are thor-
oughly insulated since the light
will now be at a high voltage with
respect to the chassis. Unless this
is done the lamp holder may cause
a short circuiting of the high ten-
sion voltage or a severe shock

For those who may not care to
have the lamp at a high voltage
with respect to the chassis, or if
a 5.0 volt winding is not available
on the receiver, the same effect
can be obtained by shmply wiring
a 10 ohm resistor in series with
the lamp.

COMMUNICATIONS
- RECEIVERS

We stock all makes -and
types of good Communi-
cations Receivers,

We have the following in stock
at this date:—

HALLICRAFTERS $X28
HALLICRAFTERS $40
HALLICRAFTERS $X24
HALLICRAFTERS $39
HALLICRAFTERS $29
R.C.A. 8C348
R.C.A. 8C312
MARCON! B28
MARCONI B38

DX SUPER SEVEN, ETC.

RADIO EXCHANGE

261 William St., Cnr. D’hurst Rd.,
SYDNEY FA 7455

NOTE: Al radio receivers built up by
the technical staff of RADIO AND.
SCIENCE and described In this maga-
zine cam now be purchased from Radio
Exchange. The prices will be the ceost
of materlals and labor plus a small
handling charge.
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=z MEASURING EQUIPMENT

By ALAN WALLACE

Following on from the previous article, which detailed

the theoretical aspects of Panoramic Adapter design, we

now present constructional details for building such a unit

suitable for use with any conventional receiver.

The general operating principles
of the panoramic adapter together
with its possible uses were detailed
in the previous article, and conse-
quently now the constructional de-
tails for building up a typical unit
will be given. In order to make the
unit one which may be constructed
with a2 minimum of expense and
least difficulty, without sacrificing
the high order of sensitivity and
linearity essential in its operation,
it will be seen that only standard
components readily obtainable from
most radio stores have been used in
the design.

Simple Power Supply

The eircuit arrangement follows
broadly along the lines detailed last
month, and it will be noticed that
a particularly economical form of
power supply arrangement is used,
producing approximately 500 volts
of HT for the CRT and about 250
volts for the amplifier and mixer
stages. The input to the adapter is
taken from the mixer plate of the
associated receiver, through a 10
megohm resistor, to the grid of the
6K7 input stage.

The purpose of this resistor,
which need only be of the i watt
type, is to eliminate any detuning
of the receiver IF through the con=-
nection of the adapter. Whilst a
6K7 tube has been used in this
equipment, a 6SK7 or 6SJ7 could
be used equally as well.

In fact, in applications where pre-
mixer gain is sufficiently low to
eliminate the possibility of over-
loading, a sharp cut-off tube, such

Sids
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Flg. 2.—(a) The basic reactance tube cir~
cuit and In (b) the assoclate vector
diagram.

as type 6J7, may be used, with a
slight increase in the avaflable gain.
In this latter case, it may be de-
sirable to increase the value of the
series screen resistor somewhat, in
order to allow the gain to be effec-
tively controlled by the variable bias
method. Alternatively, it would he
quite possible to control the gain
of the unit by variation of the po-
tential applied to the screen.

It was mentioned briefly last
month that it is necessary, in the
input stages of the panoramic adap-
ter, to apply some correction circuit,
in order that the response of the
unit will not vary unduly over the
desired range of 100 Kcs., and in
particular, will not exhibit a pro-
nounced resonance peak in the
vicinity of the receiver Intermediate
Frequency. In this unit, a measure
of correction is applied by the de-

Part 6
CONSTRUCTING A
PANORAMIC ADAPTER
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LY @
»

4L e bt
8y

e W B e

Fig. 1.—Detunlng the coupling transformer
as explalned In the text, resulis in the
general response curve shown in  (d).
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tuning of the coupling transformer,
T1, in such a manner that a more
or less uniform response is achieved.

For this partleular purpose, a
standard IF transformer was used,
and the primary was adjusted so as
to resonate at 435 Kcs., whilst the
secondary was tuned to a frequency
of 495 Kes, producing the effect
shown in Figure 1. Curve (a) is
the response curve of the receiver

IF transformer, (b) is the response
curve of T1 primary and (¢) is the
response curve of T1 secondary.

Thig results in a general response
curve over the system as at (d),
which, although not perfect, is quite
adequate for this application, con-
sidering the size of the screen. It
is particularly important to ensure
that this transformer is aligned in
this manner before attempting to
use the instrument, and the pro-
cedure for doing so is given in full
at the end of the article.

6SA7 Mixer :

It was decided to use a type 6SA7
as the mixer tube in this unit, thus
ensuring that the oscillator coil, L1,
will be readily available. Since the
frequency of the local oscillations
produced must have a mean value

of 290 Kcs., it has been found pos-

sible to use a standard 455 Kcs.
BFO coil in this connection, With
certain coils, it may be found that
it is not possible to tune them to
the correct mean frequency, and
in this event it may be necessary
to add a small amount of induct-
ance, as for instance, a small RF
choke connected in parallel across
the winding.

In order to produce the desired
variation in the frequency of this
oscillator, a reactance tube is em-
ployed in this unit, which whilst
operating along the general lines
detailed in last month’s issue, has
certain small differences which may
require explanation. The basie cir-
cuit is shown in Figure 2a, with
the associate vector diagram in Fig-
ure 2b, It will be seen that a 6ACT

: i !
@?T(”‘aaf“!

?
: \ 4
£igumgs. g

Fig. 3.—~The waveform obtainable from (he
first filter condenser In the power supply,
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Fig. 4.-—This diagram shows the method
of mounting the front end of the cathode
ray tube.

pentode is employed, connected in
such a manner that, whilst its RF
plate potential is virtually in phase
with the applied signal as exists at
the top of the cofl, the grid voltage,
and hence the instantaneous plate
current, is caused to lead the ap-
plied voltage.

Variable Capgcitance Effect.

Thus the device is equivalent ta,
a variable capacitance connected
across the coil terminals, the value
of which varies in accordance with
the voltage applied to the grid, in
this case the time-base voltage,
which is derived as explained later.
The 25mH RF Choke specified in
the anode lead may be any standard
type, the ordinary honeycomb com-
ponent being quite suitable, and its
purpose is to place the plate of the
tube at a high impedance to ground
with respect to RF voltages,

The function of the 250K resistor
in series with the applied saw-tooth
voltage of course is to prevent the
leaking away, through the sweep
circuit and power supply filter con-
densers, of the RF voltage which is
simultaneously applied to the grid
of the 6ACT.

Considering the simplicity aimed
at in this particular circuit, it was
not -considered desirable to use a
separate saw-tooth time base, if it
could be avoided, and the possi-
bility was considered of using a sinu-
soidal sweep from an AC source.
However, in view of the phase shifts
which can occur in various parts
of the circuit, it is quite possible,
using a sinusoidal sweep, to get
entirely incorrect and misleading
results on the screen. Although
phase -correcting circuits are quite
-simple in operation, their adjust-
ment without adequate comparison
equipment could prove to be rather
difficult. Hence it was decided to
use a very convenient source of
saw-tooth voltage which is available
on the power supply itself—that is
the ripple on the first fllter con-
denser in the CRT supply.
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Ripple Component

This ripple, which is really the
AC component of the voltage upon
the condenser is shown in Figure 3,
and has a waveform of the desired
shape. This is due to the fact that,
while the rectifier is charging,
the condenser is charging
through a relatively low impedance,
whereas during the non-conduction
period of the rectifier the condenser
is discharging at what is really an
exponential rate, but, owing to the
brief space of time involved, is for
our purposes, sufficiently linear.

In order that this voltage will
have sufficient amplitude to provide
a satisfactory sweep, this first con~
denser is deliberately made small,
any increase in the ripple content
of the voltage fed to the CRT be-
ing guarded against by the use of
a comparatively large second filter
condenser, which sin conjunction
with the 10 K dropping resistor, en-
sures & smooth supply.

This voltage then, is used for three
purposes. First, and foremost, it is
fed, through the “Sweep Length”
potentiometer and a .5mfd conden-
ser, to the free X plate, thus pro-
viding the horizontal sweep for the
CRT. Secondly, it is fed through
the “Bandsweep” control and an-
other .5mfd. condenser to the grid
of the reactance tube. Since this
“Bandsweep” potentiometer con-
trols the amplitude of the voltage
fed to the reactance tube, it will be
seen that this will thus effectively
vary the frequency of the local os-
cillator, and hence the portion of
the spectrum surrounding the
tuned signal which is represented by
the trace on the screen.

Calibrating Scales

As this will vary with different
instruments, it is very necessary,
therefore, in the absence of any
sweep padder arrangements, to cali-
brate both this control and any
arbitrary scale which may be at-
tached to the CRT screen, before
putting the instrument into use: The
third use to which this voltage is
put is to supply, through a small
condenser, a pulse, which, when ap-
plied to the cathode of the CRT
will brighten the trace for the dura-
tion of the forward going sweep,
and tend to extinguish the flyback,
on the return trace.

We must now consider the eircuits
determining the instantaneous sel-
ectivity of the instrument, or its
power to resolve between signals
on adjacent frequencies. This fac-
tor is determined by the character-
istics of the IF channel, and al-
though. overseas practice is to em-
ploy 100 Kes IF transformers in
an instrument of this type, again in
the interests of availability of com-
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Fig, 5.—~Typical traces of various types of
transmissions.

ponents, we have selected an inter=
mediate frequency of 175 Kecs, as
transformers for this frequency are
readily available at present. Sub-
sequent to the completion of experi-_
mental work on this unit, a line of”
transformers has been released by
the Aegis Manufacturing Company,
with a frequency of 50 Kes. It is
considered that the inclusion of
these transformers in the unit would
be very desirable, and would necessi-
tate no other changes than perhaps
certain alterations in the constants
associated with the reactance modu-
lator, and local oscillator.

High Selectivity Necessary

Since it is desired that the utmost
in selectivity be achieved from the
IF stage it is necessary that the
transformers must be selected ac-
cordingly, and also, in order to
achieve this end, a type 6SJ7 is em=
ployed, running at a fixed gain set-
ting. Although this is nominally
a sharp-cut-off pentode, a small de-
gree of protection against the possi-
bility of overloading is afforded by
use of a high value of screen re-
sistor, the effect being to somewhat
extend the grid-base of the tube.

However, it must be borne in mind
that, although a maximum of selec-
tivity is desirable, there is a limit,
if full sensitivity is to be realised.
This limit is determined both by
the Q of the most selective coils in
the system, in this case, the IF
transformers, and by the rate at
which the screen is being swept.

A useful expression which may be
employed to check that the sweep
rate in any particular instance is
not too high for the width of band

which is being swept, is that
¢ F, - —F )
T =
f2
seconds. In this equation, which

is applicable to IF’s having a @
of 100, T is the minimum sweep
period in seconds, me is the high-

est frequency reached during the
sweep. F_, -~ is the lowest fre-

quency, and f is the desired visual
resolution, all frequencies being in
cycles per second. Of course in
this unit, since the sweep rate is
fixed at 50 -cycles per second, -this
expression cannot be applied except
as a check, but it will certainly
be of interest to any constructors
designing their own sweep circuits.
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Note the use aof a standard type pqwer transformer for the CRT H.T. voltages.
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components nsed are standard, thus cmabling the unit to be readily duplicated.

From this stage the signal is fed
to the detector circuits, where, al-
though several variations were tried,
it has been found that a standard
diode detector, directly coupled to
the grid of the amplifier tube, is
the most satisfactory. It was found
in practice, that the bias produced
by the rectified current through the
diode load resistor was quite ade-
quate, using & 6SQ7, and no addi-
tional bias was necessary.

Avoiding Phase Shift

In order to avoid the introduction
of any condensers into the circuit
at all, thus obviating the possible
occurrence of phase shift and loss
of sensitivity, the output of the
amplifier is fed directly to the free
vertical deflection plate of the 902,
the other plate of course being in-
ternally connected to the second
anode.

The bottom end of the anode load
resistor for this tube is returned to
the moving arm of a 100k poten-
tiometer, “Vertical Shift,” which is
connected into the divider network
in such a way that it allows the po-
tential at A, i.e., the mean poten-
tial of the Y plate, to be varied about
the potential at point C. This
corresponds to the potential of
the second anode, to which
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the other Y plate is connec-
ted, thus providing an instantaneous
control over the position of the trace
on the screen. The “Horizontal
Shift” operates in a similar man-
ner, although in this case, since the
sweep voltage is capacitively
coupled, the shift voltage must be
gpplied through a 2 megohm isolat-
ing resistor, the nett efrect being
the same.

Construction of the Unit

As will be seen from the dia-
grams, the unit is constructed along
quite conventional lines, and should
present no great difficulty to the
average enthusiast. However, it
must be stressed that particular
care should be taken with all wir-
ing, as any mistakes made will not
make themselves obvious as is of-
ten the case with_ a normal re-
ceiver. It was decided to adopt the
current American practice of
earthing all cathodes, and one side
of the heater circuit, directly at the

_~valve socket to an earth bus system

running around the chassis, as
thereby many long leads are
eliminated and the wiring is greatly
simplified.

The top-chassis - drawing illus-
trates the method of mounting the
CRT above the chassis on a metal

bracket, immediately in front of the
power transformer. This places the
transformer on ‘the extension, as it
were, of the axis of the CRT. and
hence minimising hum pick-up on
the actual beam of the tube, which
is always likely to be a problem
when a power supply is mounted on
the same chassis as the tube.

It may be necessary, in some
cases, if hum trouble is encountered,
to try orientating the transformer
for best results, and perhaps even
totally enclosing the tube in a metal
shield. However, this should not
be normally necessary. It is es~
sential to arrange the socket of the
tube in such a manner that its posi-
tion may be adjusted, so as to en-
able correct positioning of the
tube; it would look rather ridicu-
lous to have all the signals running
up a 45 deg. incline!

The method of securing the front
end of the tube is shown in Figure
4, and consists of the employment
of a small circle of rubber tube, as
for example, from some thin co-
axial cable, as a “liner” around
the inside of a hole cut in the panel.
Against this the tube is held by the
pressure of the socket mounting
plate, making a support which is
both neat in appearance, and mech-
anically rigid.

The only other construction point
worthy of mention is that special
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care should be taken to ensure that
the electrolytic condenser in the
CRT supply, i.e., the supply which
is taken to the cathode of the CRT,
is connected with the polarity
shown. If this condenser should be
connected in the normal manner,
with its can earthed, it will cer-
tainly be destroyed, and will pro-
baby also ruin the associate 6X5G
rectifier.

In general throughout the instru-
ment, ordinary 400 volt working,
paper type condensers will be satis-
factory, unless specified otherwise,
as for example in the case of the
001 ufd. condenser feeding the
brightening pulse to the CRT grid.
This must be of the mica type to
avoid any possibility of breakdown,
which would have disastrous results
to the CRT.

Alignment

Again the alignment of the instru-
ment should present no difficulty to
anyone possessing a signal gene-
rator, or an oscillator capable of
being tuned over the range from
290-470 Kcs., and preferably also
covering the IF frequency of 175
Kces. The first step, after having
made sure thaf the oscillographic
portion of the equipment is func-
tioning correctly, is to align the IF
transformers. This is most easily
accomplished by connecting the out-
put of the signal generator to the
grid of the mixed tube, with the
“Bandsweep” control at gero, in or-
der that a varying local oscillator
frequency will not cause any dis-
turbing effects.

Following this, the IF' transform-
ers may be lined up in the usual
fashion, indication of resonance be-
ing taken from the maximum dis-
placement of the trace on the CRT
screen. The deflection, of course,
at this stage will only be a vertical
displacement of the trace, and will
have no peaked characteristic as
yet.

Local Oscillator Adjustment

Having aligned the IF’s, the mean
frequency of the. local oscillator
must next be set. To do this, the
signal generator, still connected to
the mixer grid, is tuned to the in-
termediate frequency of the receiver
being used with this unit in the
author’s case 4656 Kcs. as the re-
ceiver was a CRI100.

The slug on the oscillator coil (or
parallel trimmer, if the coil has no
slug) must now he adjusted until
maximum deflection is again indi-
cated, thus signifying that the lo-
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Fig. 7.~The top chassis and front panel

layout. These ean be varied to suit the

indlvidual requirements of ‘the con-
struetor.

cal oscillator is at the correct fre-
quency. Note, it is necessary that
the Reactance Tube should be in its
socket during this operation, as
otherwise, its additional capacity
when inserted will upset the align-
ment. Of course, through the whole
of this preliminary alignment pro-
cedure, the “Bandsweep” control
should be in its zero position.

The next circuit to adjust is the
mixer input transformer, and as
mentioned earlier, this step is most
essential, and contributes greatly
to the achievement of a uniform re-
sponse over the swept portion -of
the spectrum. The signal genera-
tor is now connected to the input
of the unit, i.e, to the grid of the
6K7 input amplifier, and is first
adjusted to a frequency 30 Kcs. be-
low the IF of the receiver, in this
case, 435 Kcs. Now the primary
only of the input transformer is
adjusted until resonance is indicated
as before; with certain transform-
ers it may be necessary to add a
certain amount of additional cap-
acity to allow the attainment of
this frequency.

Adjusting Secondary

Having completed this step, the
secondary of the transformer must
now be adjusted to resonate at a
frequency 30 Kcs. higher than the
receiver IF frequency. This is ac-
complished in the same manner as
with the primary, except that, in
this case, it may be necessary to re-
move the small fixed trimming con-
denser across the secondary wind-
ing and replace it with a smaller
value, before the desired frequency
can be attained.

It should now be possible, by ad=
vancing the “Bandsweep” control,
to obtain a peak in the curve on
the screen, corresponding to the
setting of the signal generator, al-
though it will be noticed that the
gain is far from uniform, as one
tunes from one end of the range
to the other. However, this is the
correct characteristic allowing as
it does compensation for the

selectivity characteristics of the re-
ceiver, which is sharply resonant at
the centre of this range.

At this stage opportunity should
be taken to check the range of fre-
quencies covered by the “Band-
sweep” control, and if necessary, the
series resistor modified to give this
potentiometer the correct coverage.
When the unit has been completely
checked and aligned as detailed, it
may then be connected to the re-
ceiver.

Connection and Operation

Connection to the receiver should
normally be made through as short
as possible a length of low-capacity
co-axial cable, the components
shown dotted in the main circuit
diagram being mounted right at
the receiver mixed plate. This is
necessary in order to minimise the
effect of the additional capacity of
the connecting cable, which will
tend to detune the receiver IF cir-
cuits. It should now be found that
signals to an extent of about 50 Kcs.
either side of the centre frequency
will be reproduced on the screen,
if the wunit has been correctly
aligned and adjusted.

If it is desired to observe the
modulation envelope of the station
being received, as for instance, to
determine the depth of modulation,
it is only necessary to turn the
“Bandsweep” control down to zero.
Then, since no frequency variation
is taking place, only the desired sta-
tion is presented on the screen.

According to the type of trans-
mission being received, the pattern
will vary, and several typical traces
are shown in Figure 5, but after a
little practice, the operator will get
to recognise various types of trans-
missions, and will be able to make
more or less accurate observations
of depth of modulation, highest fre-
quencies radiated, the presence of
any spurious radiations, or any
other such phenomenon.

ARE YOU A REGULAR

READER?
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every copy of “RADIO
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Subscription rates are 12/-
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dress in the Commonwealth.
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DISTORTION — DOLES
IT REALLY MATTER?

Details of the discussion held by the Radio Section of the
I.LE.E. (Eng.), when the subject “To What Extent Does Dis-
tertion Really Matter in the Transmission of Speech and

Music’’ was debated.

In asking the question whether
this or that distortion in the re-
production of sound “mattered,” it
was necessary to define the condi-
tions. The absence of a few oc-
taves did not matter to the tele-
phone user, nor was the listener
disturbed by distortion if the pro-
gramme was vitally interesting. On
the other hand, the sensitive ear
of a musician resented the com-
bination tones and the missing fre-
quencies which were too often the
characteristics of the reproduction
of orchestral performances.

There were technicians who ar-
gued that all types of distortion
mattered and that, until the sound
field to which the ear of the lis-
tener was subject was an exact re-
plica of that in which the micro-
phone was situated, their task
would not be complete. Others, how-
ever, believed that the inevitable
artificialities of practice denied the
possibility of really faithful repro-
duction. Those adherents believed
that just as a two-dimensional pic-
ture of a three-dimensional subject
could be harmonious and beautiful,
so an artificial reproduction of
sound could give pleasure and evoke
emotion. Assuming that argument
to be true, then some forms of dis-
tortion did not matter.

Ear Final Judge

Thus, while we could not have
binaural reproduction and had to
contend with the super-imposition
of the acoustics of the place in
which ‘we listened on those of the
place where the sounds were re-
ceived by the microphone, the re-
sult would inevitably lack absolute
fidelity. As fidelity was finally
judged by the ear of a human being
with an emotional capacity, the
technician would have to learn to
what extent he might synthesise
the original sound in order to evoke
emotion and give pleasure to the
human being.

Generally speaking, the public
who listened to broadcasts, record-
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ings and public-address systems
were satisfied; they tolerated dis-
tortion for the sake of an ultimate
pleasure or convenience. This tol-
eration of the public, however, did
not justify the technician’s neglect
of the outstanding problems of re-
production to obtain better synthe-
sis, giving more pleasure and con-
venience for everyone.

Technical Aspects

Turning now from generalities to
a more technical examination of
the problem, the most obvious de-
ficiency was the failure to repro-
duce the full audio spectrum be-
cause the upper-frequency region
was subject to serious attenuation.
Efforts had been made during re-
cent years to increase the frequency
response by one or two octaves, but
the result, at least to some ears,
had been singularly disappointing—
the “glitter” of the modern “top”
was more offensive than the pre-
vious mellow boom, so that listen-
ers were often thankful for a tone
cohtrol which eliminated the un-
pleasant harshness.

A recent consensus of American
opinion had shown that the aver-
age person did not like high-fidelity
reproduction. If high-fidelity re-
production meant the mere inclu-
sion of a greater proportion of
high-frequency waves and the dis-
regard of any other factors, then
American opinion was agreeable.
One had to ask why a loudspeaker,
which gave a reasonably constant
output power over a wide frequency
pand, should, under steady-state
conditions of measurement, never-
theless give a reproduction of
speech and music which, by aural
judgment, was unsgtisfactory.

An uninformed op{nlon might
have suggested that the wider the
window was open the more dust
was blown in, or, to put this an-
alogy in technical phraseology, har-
monics and combination tones
might dominate the feeble com-
ponents of the upper spectrum, and

therefore it was better to remove
everything than to be left with a
host of spurious tones which mask-
ed the subtleties of the upper reg-
ister. If the difficulties encoun-
tered in reproducing a clean “top
response” consistent with low pro-
duction costs were too formidable,
then the question arose: What
shape would the attenuation-fre-
quency characteristic curve have to
take in order to give the most pleas-
ing synthesis?

Effect of Frequency

Some while ago opinions were ex-
pressed that a loudspeaker giving
& maximum response in the middle
register, ie., 800-1200 c¢/s and an
attenuation curve rising symmetri-
cally on either side of this peak,
produced a result more acceptable
than that obtained with a curve
which was a symmetrical about a
middle-frequency band. Had that
proposition been examined, and if
so was it valid when tested scien-
tifically?

In that connection, it had been
stated that better results could be
obtained when using a characteris-
tic that showed falling attenuation
for rising frequency; this artificial-
ity was said to balance that arising
from the superimposition of the
acoustics of the room in which the
listener was situated on those of
the studio or auditorium whence
the sound waves emanated.

Reports on the progress of re-
search on the vibration of loud-
speaker diaphragms and armatures
would be interesting. A theory ex-
isted that a distortion in reproduc-
tion was caused when any moving
mass in a transducer continued to
vibrate after the stimulus causing
it was cut off abruptly, Perhaps
that had sOome bearing on the dif-
ficulty in obtaining satisfactory
wide-band response,-

Many modern amplifiers produced
combination tones and harmonics,
Even harmonics were said to pro-
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duce less offensive distortion than
odd harmonics, owing to their oc-
taval relationship. Combination
tones were probably more offensive
than harmonics, Therefore, assum-
ing a distortionless amplifier, it
seemed probable that many loud-
speakers themselves produced com-
bination tones owing to their non-
linear response curve with chang-
ing amplitude.

If this discussion was to be com-
prehensive, it should not be con-
fined wholly to considerations of
broadcast and gramophone repro-
duction. An increased intelligibility
of the public - telephone service
would be of real value. It appeared

that a great deal of work was cen-

tred upon the receiver, whereas the
carbon transmitter remained the
weak link in the chain. What were
the plans to improve matters on
both a long and a short-term
basis?

Measurement Problems

Another difficult problem was
measurement. How, for instance,
was it proposed to extend the fre-
quency  range at which accurate
measurement of sound power could
be made; was the probe microphone
to remain limited in use to fre-
quencies up to 3-4 kc/s a gamut in
which it had proved so valuable?

Returning to broadcasting, it was
disappointing to note that relative-
ly little improvement had been
made over many years. This was
not to say, for instance, that, when
a modern, expensive receiver was
situated close to a powerful broad-
casting station, it could not take
advantage of the many valuable
improvements which had been made
in studio, microphone and record-
ing techniques (and which were
sometimes available to the public).

The point it was desired to make
was that the average middle-priced
domestic radio receiver used in a
normal manner gave only an aver-
age result because usually the
available frequency spectrum was
limited - by sideband interference.
So long as radio programmes were
distributed by the obsolescent sys-
tem of radiating modulated long
and medium carrier waves, so long
would the incentive to make avail-
able to the public better reproduc-

- ing instruments be lacking. The
public had grown accustomed to
accept a mediocre standard of
clarity from their radio receivers;
that tolerance of the public ear en-
couraged laziness.

Thus, while it would be of no
value to set up high-fidelity trans-
mitting systems if the average re-
ceiver could only handle the sig-
nals by reproducing additional
harsh upper octaves, yet it would
at least provide the basis to obtain
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that better synthesis which, while
not necessarily reality, would be a
greater source of pleasure.

General Discussion

The discussion which followed
showed that, while there was re-
luctance to abandon the thesis that
perfect reproduction could ulti-
mately be achieved, most speakers
thought that there were limits of
technical elaboration and cost which
at the. present time prevented prac-
tical realisation of perfection by
known methods. In any system of
distribution—broadcasting wire re-
lay or gramophone records—the or-
iginators of the programme had no
control over the reproducing
equipment, which included the lis-
tening room.

One speaker contended that per-
fect reproduction was impossible in
the average living room, not only
because there were characteristic
modes (Eigentone) which might in-
crease the sound level by as much
as 25 db at .some frequencies, but
also because thé repetition frequency
of reverberation of sound pulses
(e.g. single staccato notes) was
much higher than in a large con-
cert hall and had an irritating ef-
fect. The contrary view was ex-
pressed by another speaker, who
contended that the ear was con-
ditioned to accustomed surround-
ings and became alert only to un-
accustomed conditions; e.g., a bath-
room or the Albert Hall.

Under steady-state conditions the
room acoustics were relatively un-
important, and subjective curves of
the loudness/frequency response of
the same loudspeaker than in “live”
and ‘“dead” rooms showed only
minor differences. The rate of de-
cay of vibration in a loudspeaker
after the input had ceased might
be passed unnoticed if they were
similar to the reverberation charac-
teristics of the listening room.

Loudspeaker Weakness

The loudspeaker was notoriously
the weakest link in the chain and
could be a prolific source of har-
monics and combination tones. A
three diménsional-model was shown
of the amplitudes of harmonics de-
veloped by the loudspeaker for var-
ious fundamental input frequencies
throughout its range. This indi-
cated wide variations of amplitude
characteristic with frequency. There
was also much to be learned about
the relationship of the electrical
and mechanical impedances of a
loudspeaker.

The difficulties of extending the
high frequency range were discussed
at some length. Tt was thought that
the experiments of Chinn and
Eisenberg in America did not prove
that listeners preferred a restricted
frequency range, but that they ob-
jected to subtle distortions intro-

duced by the equipment. The
quality of the high frequency re-
sponse could be judged by listeners’
to top cut; in a bad reproduction
the result would be described as
“mellow,” in good reproduction as
“muffled.” The experiments of Ol-
sen with direct listening through
acoustic-filter screens confirmed
this opinion.

Treble vs. Bass Response

One speaker thought that too
much attention had been given of
late to high frequency response and
it was of even greater importance
to make sure of clean bass response,
since harmonics of low frequencies
could cause trouble over a wider
frequency range.

The presence of combination tones
was not always a sign of distortion
in the equipment. The orchestra
itself was a prolific source, particu-
larly when there was faulty intona-
tion in the playing. It was neces-
sary for engineers to learn to dis-
tinction the origin of combination
tones and to this end direct com-
parison between the original and
the reproduced sound should be
made on every possible occasion. It
would be found that the tolerance
of the ear for distortion depended
to a marked degree on the nature
of the programme material.

Controversy -developed over the
value of the trained musician as a
judge of quality of reproduction.
Some speakers held that excutant
musicians such as organists, who
were skilled in selecting and com-
bining tone colors, could give valu-
able advice; others held that
musicianship was a disadvantage,
since it was an intellectual rather
than a sensory talent. The form of
composition and the technique of
performance took precedence in
the mind of the musician listener
over the quality of the individual
instrument. Perfect reproduc-
tion was not essential, and a syn-
thesis giving a satisfactory resglu-
tion of the various instrumenss of
the orchestra would carry all the
information, neccssary to the ea-
jovinent of the cuinposer’s ideas.

Long-Distance Television

All records for long-distance tele-
vision reception were broken re-
cently when a transmission from
Alexandra Palace was resolved in
Cape Town—nearly 6000 miles.

Having picked up on occasions
the television sound channel, an
amateur, H. Reider, secured from
this country a standard Pye B16T
receiver in the hope of receiving a
picture. This set was used success=-
fully without pre-amplification.

It had been predicted that long-
distance working on very high fre-
quencies would frequently be pos-
sible during the month. -
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Amateur NEW'S and VIEWS

CONDUCTED BY KEN FINNEY
CLUB NOTES AND NEWS

WIA Federal Executive
The WIA recently announced the
members of the Federal Executive

for 1949. The personnel are:
Federal President: W. Gronow
VK3IWG.

Vice - President: A, Glover,

VK3AG.

Secretary: W. Mitchell VK3UM.

Treasurer: P. Evans, VK30Z.

Q.S.L. Manager: R. Jones, VK3RT.

Publicity Officer: G. Manning
VK3XJ. -

Traffic Officer: J. Tutton, VK3ZC,

Contest Manager: E. Jenkins,
VK3QK.

With the VK3 broadcasts on Sun-
day 1100/1130 Hours, official sta-
tions of the Wireless Institute in
all States being as follows:
VK2WI, Monday, 2000/2030 hours,
VRE3WI, Sunday, 1100/1130 hours.
VK4WI, Tuesday, 1930/2000 hours.
VRE5WI, Friday, 1900/1930 hours.
VYE6WI, Thursday, 2030/2100 hours.

VKh7WI, Wednesday, 213072200
ous.
All times quoted being state local

times and all transmissions are on
the frequency of 3504 kc.’s.
Heard Island Stations

By the time this copy is read, the
stations, VKIVU and VKIFE will be
operating from Heard Island. This
is officially recognised as a new
country and will be included as An-
tarctica and so will be well worth
trying for. A rather formidable an-
tenna system is being erected at
Heard Island, and the station
should be heard on 14120 ke, around
2000 hrs. EAST.

EXPERIMENTAL RADIO
SOCIETY OF N.S.W.

Greenwood Hall, Liverpool Road,
ENFIELD.

President: R.A. Blades (VK2VP)
Seeretary: J. Carter (VK20C)

This Club meets at Greenwood
Hall each alternate Thursday
night, the meetings for May being
the 12th and 26th respectively.

It was with regret that the re-
signation was accepted of the Sec-
retary, Mr. B. Taylor, whose ser-
vices have been appreciated by all
members. At the last meeting Mr.
J. Carter, formerly the Publicity
Officer, was appointed as Hon. Sec-
retary.

The Club transmitter VK2LR has
been on the air on the 7 Mc. band.
Other equipment is nearing com-
pletion and the Club should be
heard on several oOther bands in
the near future. It is intended to
hold a Field Day on Sunday, 29th
May, and 144 Mc and 7 Mc equip-
ment will be used.

All visitors and intending mem-
bers will be welcomed and can be
assured of a very interesting even-
ing at the club rooms.

AMATEUR STATION

Harry, nicknamed “Bym” because
of his “Believe You Me” saying is
also referred to on the air as the
“Mayor of Church Point” He is

to be heard on 40 metres practi-
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VK2AHZ — H. JACKSON

-cally every evening, and should also

be operating on 20 metres in the
near future.

VK2AHZ consists of two separate
stations, one being low power and
one high power. The operating
position is situated in between both
station transmitters and receivers.

The main transmitter runs 98
watts input, the valve line up be-
ing 807 VFO-807 Buffer 807-813. The
modulator is 811's driven by 6L6's,
plate and screen modulated. Micro-
phone is D104 crystal. = The main
receiver is all valve double conver-
sion, superhet using army disposal
dials and case.

The small transmitter is two
stages—42 as crystal oscillator, 807
in the final, running 12-15 watts.
The modulator for this is a 57 driv-
ing a 227 and 211E class A. The
microphone in this case is a car-
bon. Receiver for this transmitter
is a 4 tube TRF. His operating
position has Press to talk switch
with centre position OFF (Receive).

The antennae are end fed Zepp
3 wave on 40 metres, and matched
impedance on 40 metres. As a final
touch the antenna tuning unit is
situated in a convenient position
near the operating table so that the
aerial current can be readily
checked.

WAVERLEY RADIO CLUB
13 Macpherson Street,
WAVERLEY......NSW.

Meetings of this Club are held at
the above address every Tuesday
night at 8 p.m. The present office-
bearers are: President, W. John-
ston; Vice-President, H. Banks (VK-
2MB); Secretary, J. Harrington;
Treasurer, E. Johnson (VK2AFZ).

The club’s transmitter operates
under the call sign VK-2BV, on
the 20 metre band, but has not been
on the air recently due to a com-
plete overhaul of all equipment.
The transmitter consists of a 6V6
tri-tet oscillator (using an 80 metre
crystal), 6V6 doubler and an 807
final. The receiver is an 8 valve
superhet.

It is anticipated that in the
near future films will be shown at
the club room each meeting night,
thus making each meeting even
more interesting. Visitors and in-
tending members are always wel-
come at the club rooms, or further
information can be obtained from
the Secretary, Mr. J. Harrington,
92 Macpherson Street, Waverley.

GEELONG AMATEUR
RADIO CLUB
65 Malop Street, Geelong

The recent DF field day held by
the club proved such a success that
it has been decided to hold anoinus
one in the near future.

Interesting lectures have been
presented at the last two meetings.
une of these was on "The Generu-
tion of Square Waves,” presented
by Mr. Jack Mitchell. This was
well illustrated on the blackboard
and by the use of a cathode ray
oscillograph.

The following lecture, delivered
by Mr. Cruickshank, dealt with the
Cossor Double Beam Osclllogra{)eh.
This lecture was well illustrated
with several pieces of equipment,
including a special camera used to
photograph C.R. patterns.

Two new members were recently

-admitted to this club, and other

interested radio enthusiasts should
contact the secretary, Bob Wookey,
VK31C, 158 Kilgour Street, South
Geelong.

IN MEMORIAM

We regret to advise the
passing of VEKZGR, Alex,
Robinson on February 19th,
1949. For the assistance he
offered to new-comers in the
Western Suburbs, thus en-
abling them to obtain their
ticket, he will always be re-
membered. He was a mem-
ber of the Gladesville Dis-
trict Amateur Radio Club,
and was very active on the
14mc. amateur band.
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Around The Industry__J

ACOS HIGH-FIDELITY CRYSTAL PICKUP

Designed to provide the utmost in high-fidelity repro-
duction, the new Acos GP12 crystal pickup should prove

popular with all amplifier - enthusiasts,

Recent listening

tests carried out with a saumple unit indicated the excellent
results possible when operated under thé recommended
conditions,

This new crystal pickup which
has heen specially designed for
the connoisseur of recorded music,
provides the user with the ulti-
mate in high fidellty reproduction.
Housed in an attractively-moulded

1. Weight compensating spring. 2. Spring-
loaded swivel. 3. Weight adjustment.

bakelite arm, the unit incorporates
the special crystal cartridge de-
signed to prevent any damage to
the crystal should the pickup arm
be dropped onto a recording, etc.
This cartridge is fitted with a per-
manent sapphire stylus, having a
playing life of over 5000 recordings.

Frequency Range

The usefu] frequency range of the
pickup is from 25 to ‘12,000 cps,
with the response being essentially
flat over the entire range. ‘The
needle weight, which is adjustable
to suit any particular operating
conditions, is set at 3 ounce, and
this in conjunction with the highly
polished stylus, ensures minimum
record wear. When correctly
mounted the tracking error is less
than 1.5 deg., and the needle scratch,
noise and harmonic distortion are
reduced to a negligible level,

New Eddystone Catalogue

A copy of the latest Eddy-
stone catalogue has been re-
ccived from R. H. Cunning-
ham and Co., the Australian
distributors for this equip-
ment.

This booklet which is attractively
printed, contains many itemns of in-
terest to the amateur and short
wave enthusiast. In addition to
listing the already well-known
short wave and transmitting equip-
ment, several new lines have been
included Among these are a com-
pact crystal calibrator, providing a
high harmonic output up to 60 mc,
a plug in signal strength meter, a
145 mc_ tuner unit and beam aerial
assembly kit, and semi-automatic
key.

All readers interested in receiving
a copy of this catalogue should
write direct to the local agents,
Lless=, R, H. Cunningham and Co,
420 Willianr Street, Melbourne.
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Philips. Valve Data Handbook

Of interest to every radio
technician, amateur and ex-
perimenter, is the recently-
released edition of the Philips
Valve Data Handbook,

Designed for quick and easy ref-
ence, this book comprises some 96
pages of valuable information deal-
ing with over 700 different types of
valves. Listed in an alphabetical
and numerical order, these cover all
the main American and European
types, and in addition to giving the
general operating characteristics,
typica] applications and valve base
connections are detailed. A valve
replacement guide and two pages of
technical data on high vacuum
Cathode Ray tubes are also in-
cluded.

Copies of this booklet can be read-
ily obtained from any Philips dis-
tributor, or by writing direct to
Philips Electrical Industries Ltd.,
Clarence Street, Sydney. In either

To obtain maximum results when
being used on commercial record-
ing it is essential that a compen-
sation network be used. The char-
acteristics of the crystal unit are
such that above approximately 250
cps, the response falls off at the
rate of 6db per octave, and con-
sequently a filter having the in-
verse characteristics of the unit re-
sponse must be fitted. Typical ecir-
cuit networks to achieve the desired
results are included with each
pickup.

Supplies of these pickups are now
available from most radio dis-
tributors, whilst further technical
particulars, including g special bro-
chure can be obtained by writing
or calling on the agents, Amplion
(Aust.), Pty. Ltd., 36-40 Parramatta
Road, Camperdown.

Attractive Radio Cabinets

From Slade’s Radio Pty.
Ltd., come details of a new
range of radip cabinets
which are now held in stock.

Both console and radio-
gram cabinets, in a variety of
designs are available, with
the prices ranging from 10
guineas for the console
types. Attractively finished
and constructed of first-
class timbers, these cabinets
should interest all requiring
a high-grade cabinet efther
for a new set, or if modern-
ising the present receiver.

Further details can be ob-
tained either by writing or
calling on Slade’s Radio Pty.
Ltd, Lang Street, Croydon.

case, the price is the same, 1s 6d
post free.
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AMATEUR AWARD

In this article our Melbourne correspondent gives a few hints
on how to work 100 countries and earn the DX Century Club
Award—one of the most difficult of all amateur radio

certificates.

There are many awards keenly
sought by amateur radio enthu-
siasts all over thie world. Of them
all, the DX Century Club award
must be the most coveted.

‘Sponsored by the American Radio
Relay League, it is given to any
radio amateur who can submit QSL
card confirmation from 100 of the
recognised countries of the world.
Only stipulation is that every coun-
try claimed must be worked post-
war and from the same location.

Few Holders of Award

Although tens of thousands are
working day and night throughout
the world for the award, less than
200 have received the coveted honor.
It comes only after hours upon
hours of listening and calling.

Just as the W.AC. (Worked All
Continents) certificate is the goal
of every newcomer to amateur radio,
so that DX Century Club is the
aim of the veteran. Expansion of
amateur radio and the setting up of
stations in some of the remotest
places on the globe have made the
award easier than in pre-war years.
To-day, the leading members of the
club have more than 200 countries
confirmed. - In 1939 the No. 1 posi-
tion holder was lucky if he had
collected 110 countries.

Although the award is difficult,
it is not impossible; bad locations
can all produce some good contacts.
In America some of the winners
have even gained the award from
apartment houses where the elec-
trical interference and inability to
erect a good clear antenna make
the going really difficult.

One wonders why there are so few
Australians on the list. Just be-
cause this country is isolated on
the map should be no excuse for
the VK call sign not appearing more
frequently.

Operating Hints

Perhaps a few suggestions on how
to work 100 countries would not
be out of place. Those who think
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The eagerly - sought
DX Century Club
award.
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directional anten-
nae and high
power are neces-
sary can forget
this myth. One
VK3 with 100
countries to his
credit has done it
with 70 watts and
a folded dipole
antenna.
Although DX
can_ be consis-
tently worked on
the 7, 14 and 28
m.c. bands, the 14 §
m.¢. band is by far
the most suited for the rarer con-
tgcps. It is, therefore, best to spe-
cialise for operation on this band
which is normally open 20 hours of
the day for international communi-
cation. During some nights it is
possible to work all contacts between
8 pm. and midnight.

Two most important necessities
needed for working DX are a good
clear well-insulated antenna and a
V.F).O. (variable frequency oscilla-
tor). -

By
ROTH JONES
(VK3BG)

=g "’l"

Artenna Systems

First let us discuss the anfenna.
Many simple single wires lend them-
selves ideally for DX communica-
tion, and are quite easy to erect.
One of the best for all Tound cov-
erage is a full-wave length wire fed
one quarter wave in from the end
either by the new 72 ohm twin lead
(which incidentally is now available
in ample quantities) or by the un-
balanced coaxial cable. Both will
give highly satisfactory coverage, If

X =) ' .
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placed east-west or north-south, the
antenna’s four main lobes will fall
in areas where most of the stations
are located. For all intents and pur-
poses this antenna can be recog-
nised as a general coverage type.

Another equally as efficient an-
tenna used by thousands to-day is
the dipole or folded dipole. Of
the two, the latter is becoming far
more popular, Made with 300 ohm
cable for the radiator and feed line
the whole affair is extremely light
and places no undue strain on poles
or fixtures.

The dipole’s main disadvantage is
its lack of radiation at the ends,
frequently necessitating the erec-
tion of a similar antenmra at right
angles. This, of course, is offset
by the antenna’s excellent charac-
teristics broadside.

Handled intelligently, these an-
tennae will work 100 eountries in
time.

They should be at least 35 feet
high, cut accurately to the fre-
quency used and insulated well at
ends and feed points,

A good frequency to cuf for 14
m.c. operation is 14,050 k.c.

(Continued on Page 47)
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By J. F. FOX

(Special N.Z. Correspordent)

3XC IS FIRST OF NEW STATIONS

The recently opened station, 3XC, Timaru, is the first of
the five new stations planned by the New Zealand Broad-

casting Services.

Featuring both commercial and non-spon-

sored programmes, this new station will serve the large
farming area South Canterbury.

In the latter part of last year
Timaru became New Zealand’s lat-
est city. Situated on the East
Coast of the South Island, Timaru
is one of the Dominion’s favorite
holiday resorts. Each year around
the Christmas and New Year holi-
day season thousands of visitors
come to swell Timaru’s 20,000 popu-
lation. a

With the growing up of Timaru,
it is fitting that the Government
should open a broadcasting station
to serve the city and large farming
area of South Canterbury.

The opening of 3XC is part of
the long-range expansion plans
being carried out by the New Zea-
land  Broadcasting Service, and
Timaru is fortunate in being the
first of the five new stations to
come on the air. When the station
began transmission it saw the in-
auguration of a new type of pro-
gramme broadcasting in this coun-
try. non-advertising and advertising
periods being incorporated in the
daily programme. By this method
both the business community and
the cultural sections of South Can-
terbury can have an equal share of
the air.

Station 3XC broadcasts for seven
hours each day, from 7.00 to 10
a.m., on Mondays to Saturdays, and
8.00 to 11 a.m. on Sundays, while
each evening the station is heard
from 6.30 to 1030 p.m. The adver-
tising periods are from 47.00 to 10
aJm., and 630 to 7.30 p.m.

Remote Control Transmitter

The transmitter, which is norm-
ally unattended, is situated at
Washdyke, one and a half miles
north of the City of Timaru, on a
flat marshy site just above sea-
level and 500 yards from the South
Pacific Ocean. The carrier power
is two kilowatts, and the frequency
is 1160 kilocycles.

At present the station is operat-
ing with a temporary antenna of
the folded-top type, rigged on two
70ft. wooden masts. A 175ft. steel
mast_will replace the present sys-
tem later in the year. The aerial
feed is by buried, co-axial cable.
The unattended transmitter is a
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standard A.W.A. type J50551, 2 kw.
unit, housed in a small building
with suitable louvres for ventilation,
_The transmitter is controlled by
dialling on a selector system de-
signed by the New Zealand Broad-
casting Service, using the digits one
to 10 to secure the following opera-
tions:—
(1) Power on.
(2) Filaments on.
53) High-tension on.
4) Transmitter off,
(5) Programme on Line 1; con-
trol on Line 2.
(6) Programme on Line 2; con-
trol on Line 1.

~ TRANS-TASMAN
DIARY

(1) Control circuit off; telephone

on.
(8) Control line available for any
other purpose. y

(9) Operation nermal,

(10) Line connected direct to
transmitter; transmitter
speech equipment off.

On completion of each sequence,
an indicator lamp at the studio
lights up, showing that the opera-
tion is completed.

The studio equipment is connect-
ed with the transmitter by two land
lines, one line is normally used for
controlling the transmitter, and the
other for the programme. The
power radiated from the transmit-
ter is checked with a receiver using
a calibrated signal strength meter.

Opening Ceremony
In declaring the station open on
Tuesday evening, January 18, the
Minister in Charge of Broadcasting,
the Hon. F. Jones, said that as far
back as April, 1944, the New Zea-
(Continued on page 47.)

RADIO COVERAGE FOR ALL-BLACK TOUR

The forthcoming tour by the New
Zealand Rugby team to South
Africa has caused a headache for
those arranging radio broadcasts.
Rughby followers in New Zealand will
be anticipating afi early morning
rise to hear the Test matches—pro-
viding the broadcasts can be relayed
successfully.

Receptions in New Zealand of sta-
tions from South Africa are regard-
ed as the most difficult in the
world. Although the South Afri-
can Broadcasting Corporation has
six shortwave transmitters (the
highest power being 5 kilowatts)
for relaying the medium wave sta-
tions, the Government of that coun-
try does not permit international
broadcasting.

Two alternatives are available to
the New Zealand Broadcasting Ser-
vice: one is for them to arrange
with an overseas shortwave station
that can receive the African sta-
tions, then relay the programme.
The other is for the programme to
be relaYed through a post office
radio telephone circuit. If the for-
mer is used, the N.ZB.S. may be
able to have “Radio Ceylon” to act
as a relay station, or the Austra-
lian Broadcasting Commission’s
Perth station. Reception of African
stations is good in Western Aus-
tralia.

In connection with the latter, up
to the time of writing these notes
tests were being carried out by the
Post Office authorities in South
Africa with one of their transmit-

ters. Up to the present the recep-
tion tests of this transmifter have
given poor results, according to ad-
vice received from the N.ZB.S.

The Broadcasting Service have,
however, made arrangements for
Mr. Winston McCarthy, the well-
known sports commentator, to ac-
company the team to South Africa
and broadcast descriptions of the
games. Mr. McCarthy will take a
tape-recorder and record all the
games. The recordings will be air-
mailed to N.Z. and heard approxi-
mately two weeks later.

Mozambique To Assist

“Arrangements are being made
by the New Zealand Radio DX
League to monitor broadcasts from
Mozambique in order to supply the
New Zealand public with the Rugby
scores as soon as possible,” said Mr.
A. T. Cushen, short-wave Editor of
the “New Zealand DX Times.”

“The League is certain from the
recent tests between Lourenco Mar-
ques and Invercargill, that results
of the games can be heard in New
Zealand as soon as the matches
conclude,” he said; “the news could
be released to the morning news-
papers of the Dominion.”

The president of the Radio Club
of Mozambique stated he will be
pleased to co-operate in every way,
and expressed the hope that results
would be-announced within minutes
of the completion of the games.
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‘ON THE BROADCAST BAND

“ALL INDIA RADIO” TRANSMITTERS

With the approach of winter months reception of Asiatic

broadcasting stations will gradually improve.

Among the

most widely received stations in this country are those op-
erated by All India Radio amli which are detailed in this
article.

In trying to provide entertainment of
interest to as many listeners as possible,
the difficulties experienced by radio per-
sonnel concerned with the organisation of
such programmes must indeed be great.
However, in this country, they at least
have not the worries of running pro-
grammes to entertain listeners speaking
more than one language. When looking
through the schedule of programmes
broadcast over the stations operated by
All India Radlo one is able to galn some
slight idea of just what a problem this
situation presents.

In its attempt to provide entertainment
and information to the people of Indla,
the All India Radio network at present
comprises some 16 medium wave and sev-
eral short wave stations. It is reported
from rellable sources that the network
is doing an excellent job under difficult
conditions.

Heard in Australia

Many of the stations operated by Al
India Radlo may be logged in this country
during our winter months when recep-
tion from the Asiatic continent is at its
best. Interesting lstening is possible at
present and during coming weeks, par-
ticularly between the hours of about 11.30
p.m. when many of the local stations
have closed down, till statlons in India
leave the alr, from 1.45 to 3.30 a.m.

Numerous broadcasts are made in the
English language, and European _type
music is frequently played, which helps
considerably when making out reception
reports. A news bulletin in English goes
on the air from all stations at 1.30 a.m.
irom the studios in Delhl, while some
stations take a relay of news from the
B.B.C., London, at 2 am. The news from
Delhi at 10.30 p.m. would not be heard
in many locations due to intcrference
from local stations.

Latest Station List

In some cases in the following statfons
list we have listed times when regular
English language sessions are broadcast
from particular stations. Items such as
local weather and announcements are
worth Iistening for, as it provides one
with a splendid chance to identify sta-
tlons which are often in relay with Delhi
and other stations. Call signs are not
usually announced over All India Radio
units, and announcement something lke:
“This is All India Radio calling from
Delhi,”” being most frequently heard.

758 kc., Tiruchi or Trichinopoly, VUT,
5kw. In addition to the 1.30 news in
English from Delhi, takes the B.B.C. re-
lay at 2 a.m., followed by local announce-
ments and weather details for 5 minutes
at 2.10. Usually presents European type
music for half an hour before closing at

a.m. One of the best signals from
India at our listening post. Reports from
India show the location as Tiruchi.

%90 k.c., Allahabad, VUA, 100w. Con-
cludes transmission at 2 a.m. following
news In Hindustani.

780 kec., Gauhati. Appears to operate
in relay with Shillong, signing off at 1.45
a.m. following news in English from Delhl.
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810 ke., Calcutta, VUC, %kw. Appears
o run several English language pro-
grammes around 4 a.m. Local announce-
ments and weather in English and Ben-
gall 15 scheduled for 12.50 a.m., the sta-
tion leaving the alr at 3 am.

840 kc., Vijayawada. Listen for this
one till closing at 2.30 a.m.

886 ke., Delhi, VUD, 20kw. Numerous
English language programmes from this
one, the station remaining on the air
until 3.30 2.m.

, Lucknow, VUW, 5kw. On sir

a.m.
1132 ke., Patna, VUZ, 5kw. Closes 3
a.m.

1200 ke., Baroda.
slon at 2.30 a.m.

1231 ke, Bombay, VUB, 1500w. Local
news and weather, 11.40 p.m. Oiten
English language or European music
round 2.15-2.30 a.m., signing off 3.30 a.m.

1200 ke., Nagpur, VUNS3, 1kw. Local an-
nouncements and weather, 12.20, signing
off at 3 a.m.

1305 ke., Amritsar, VUA2, 50w. Usually
carries programmes relayed from Jullun-
dur, signing off at 2 a.m.

1833 lke., Jullumder, VUI2, 250w. An-
other low power unit, usually relaying
from Delhd at 1 am. closing down one
hour later. Programmes relayed from Am-
vitsar.

1356 ke., Cuttack, VUKZ, lkw. On air
till 2 am.

1420 ke., Madras, VUM, 250w. On alir
till 3 a.m.

1460 ke., Shillong. Leaves the ailr 1.45
a.m., usually carrying same programmes
at Gauhati.

930 ke., Hyderabad, VUW. State-con-
trolled station—mainly native type pro-
gramme.

We extemd our thanks to Mr. T. Pande,
Information Offticer, at the Offlice of the
High Commissioner for India, Canberra,
for his valued assistance concerning the
above information.

Notes were also used from the “Indian
Listener”” and mew call signs taken from
“DX Times” (N.Z.).

Concludes transmis-

by
ROY HALLET

New Philippine Station

An interesting new Philippine Island
station that some may not have logged
as yet is DZAB, '“The Station of the
Stars,’” operating on a frequency of 860
kc. - We are looking forward to passing
some interesting information concerning
this station on to you via this page in
the near future.

Signals from this area should prove
quite interesting, as we mentioned last
month, during the coming weeks. Mid-
night to about 2 a.m. is perhaps the best
time to listen.

We remind readers again of the call-
signs changes which have taken place ip
this island group, the prefix K having
been replaced by the letter D. Manila
stations appear to all use the letters. DZ
as the first two letters in their call sign,
while those operating from Cebu, DY.

With the Listeners

Mr. Ray Rooke, Manly, has added seve-
ral verifications to his list of Australian
stations during recent weeks. However,
he mentioned in his letter, that even
after mailing a second report in each
case, he has received no reply from sta-
tions: 2KA, Wentworth Falls; 4BK, Bris-
bane, and the latter’s relay unif, 4AK,
at Oakey in the Darling Downs.

{(2KA has been Lknown to verify reports
although several other enthusiasts have
reported lack of success in their attempt
to obtain a QSL from this station. Sta-
tions 4BK and 4AK advised “Tune In”
(N.Z.) some months ago that as a resulf
of certain changes in station policy lis-
teners’ reception of the station would
not be verified by mail for at least the
time being.)

x x x

Mr. Norman Harper, Tooborac, Victoria,
reports hearing the powerful transmitter
operating from Tijuana, Mexico, XEBG,
1500 kc., at good volume around 9 o’clock.
He finds KOMA, Oklahama City, Okla,
U.8.A.,, good also hetween 8.30 and 9.30
am. on 1520 ke. At 9 pm. AES.T,
the studio clock at this station shows &
a.m., the station being in the Central Time
Zone of U.S.A., which is 16 hours behind
AE.ST. Stations further west operate
under either Mountain (17 hours behind)
or Pacific Standard Time (18 hours be-
hind A.E.S.T.), while, of course, American
Eastern Time (15 hours behind A.ES.T)
g tgnployed nearer the East Coast of

S.

Mr. Harper has also been successful in
logging the new low-powered Australian
station, 5AL, Alice Springs, on 1530 ke.

* * x

Mr. John R. Adams, Wangoom. Vic-
toria, has also experienced some interest-
ing DX recently. He has logged KOMA,
and also another station operating from
Mexico, namely, XERF, widely heard in
this country several months ago. Oper-
ating from Piedras Negras, this station
broadcasts usually from studios in Del
Rio, Texas, running numerous English
language announcements consisting main-
ly of advertisements. This reader asked
for several station addresses, and these
have been forwarded.

Listen for These

Among the stronger signals to be heard
during coming weeks include the powerful
2YA, 570 ke., Wellington, N.Z., heard very
well at night till closing around 9.25 a.m.,
and agaln around 5 a.m. At this time
numerous other stations in the Dominion
should provide interesting lstening.

JOAK, presenting the Japanese home
service from Tokyo on 590 kc, is also
good at present around 11.45 p.m., and
in some locations this ome is also audible
around 5 a.m. WVTR, also in Tokyo, on
870 kc., running AFRS programmes in
English, is also good for an hour or so
from when 2GB leaves the air—around
11.10 p.m.

Listen also for Hawaif around 2 am.,
KGMB (In Japanese language); also on
590 kc.,, KMVI; 550 kc., KPDA; 630 kc.;
KULA, 690 kc., both in Honolulu, are
among those to be heard, the latter four
in English language.

Whilst most of the old reliables appeat
certain to provide interesting lstening on
the 1500 and 1600 kc. section of the band
during the coming weeks, it is llkely that
several interesting mew loggings may be
made, as the number of stations operat-
ing from America on this band is now
considerable—something like 70 to 80.
These range in power from 250 watts to
50 kw., and consequently at favorable lo-
cations -there will be some verifications
coming along towards the end of the year.
From sunset to around 11 p.m. is usually
the best time to lsten for DX on this
band. Around 6 p.m. Americans are oc-
casionally heard concluding their nizht
programmes, or a few later commencing
their morning transmissions.

43



) SHORTWAVE
LISTENER

NEW SCHEDULE FOR RADIO HONG KONG

The following details and schedules of Radio Hong Kong
recently came to hand and these should be of interest ta
all Short Wave listeners.

RECENT LOGGINGS

Details of stations new being heard iIn
most locations in this country.

FAR EAST STATIONS.

XLRA, 11500 kec.: Now being heard with
Chinese News and Western music at 11
p.m. This is a good signal.

Chi 6230 kc.: Western Music and Chin-

The network consists of two medium
transmitters of 2 kw, Eower and a short
wave transmitter of 2.5 kw. power. The
call signs and frequencies are:

OALL BIGNS AND FREQUENGCIES:

ZBW 845 kes. XMTG English Programmes’
from 1230-1400 and 1800-2315 daily.

ZEK 640 kcs. XMTG Chinese programmes
from 1230+1400 and 1800-2315 daily.
ZBW3 9.52 MCS carrying the Enmg. and
Chinese. PGMNS on ZWB and ZEK,

from 1230-1400 and 1800 to 2315.

On Sundays the English pregramme
starts two hours earlier, viz.; 1030, and
the Chinese programme half hour earlier
Ghurkall Programme), viz., 1200,

BASIC SCHEDULES AS FOLLOWS:
ENGLISH—
1030 English Programme and Church
Service (Sundays only).
1230 Daily Programme Summary and Re-
corded Music.
1315 News In English,
1330 Recorded Music.
1460 Close down,
1800 Chlldren’s Programme and Recorded
and News Analysis.

Mausic.

1900 B.B.C.-G.0.8. Relay.

1915 English Programme.

2000 B.B.0.-G.0.S. Relay from the Edi-
torials.

2110 Weather Reports and Forecast fol-
fowed by Recorded Music.

2200 B.B.C.-G.0.S. Relay Radio News-
reel followed by Muslc.

World News

Radio Sario, Manado

In a recent letter of verification from
the Dutch Forces Radio Station, RADIO
SARID, some interesting facts regarding
the station were given. The first broad-
cast of this station took place on the
23rd September, 1946, atter several months
of experimenting just for fun with very
poor Japanese material by a Sergeante
Major of this radio station.

The wavelength is given as 8745 ke. or
30.80 metres, but the transmission has
been measured by Ken Boord and is 8720
kc. Power used is 800 watts.

PROGEAMME TIMES

In Indonesian—1730-1800 hrs., Local
Time, and on Saturdays and Sundays
from 1800-1900 hrs.

In Duteh Language—Daily, from 1800~
2000 hrs., and at the weekend from 1730
111 1800 hrs. and 1800-2210 hrs.,, Local
Time.

The broadcast Is specfally for the Dutch
and Indonesian Forces, as there i{s no
civil broadcasting company in Manade.

Austrian Station

In a recent issue of the Swedlsh DX
Bulletin Is a report that the Blue Danube
Network is testing a new transmitter on
the earlier frequency of 7220 kec., between
2345 until 0040 the next morning. Re-
ports were asked for and the address
given as Radlo Station KZCA, APO 461.
U.S. Army.
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2315 Close down.
CHINESE—

1200 Ghurks Programme {(S8undays only).

1230 Weather Reports and Recorded
Musie.

1830 New in Mandarin.
1340 News In Cantonese.

1330 News In Swatow.
1400 Close down.

1800 News in Mandarin.

1815 News in Swatow.

1830 Recorded Music.

1900 Children’s Programme, ete.

1930 B.B.C.-F.E.S. Relay News 'in Can-
tonese.

1940 Recorded Programme.

2000 Studio Concert, Recitals, Theatre
Relays, Radlo Plays, Orchestral
Music, Recorded Music, etc.

2258 Weather Reports.

2800 Close down.

e ny

Readers’ Reports

H Until further notice would
all S.W. listeners forward
their list of statiom logzings
direct to the Short Wave
Editor, Box 5047, G.P.O.,
Sydney. Copy for inclusion
H in June notes should reach
j us not later than the Ist
May, 1949.

o
T

o o o
Chinese Stations

From the DX Bulletin of the Swedish
Broadcasting Corporation the following in-
teresting information concerning Chinese
transmitters has been gleaned. Call sign
prefixes have altered in keeping with the
recent post-war call sign allocations, so
that XGOA which operates on a fre-
quency of 11880 kc. now uses the call
sign of BEF7. The {requency of 9730 kc.
gives the call sign of BEA—operating at
11-1415 over 9730 and 5985 ke. accord-
fng to its own message. However, the
quality of transmissions is not good and
the calls are very indistinet, making
identification somewhat difficult.

In a recent verification card, XORA
Shanghal have advised that the ecall sign
will now be BEB5. This i{s heard on a
frequency of 11868 kc. from 1030 to
1230, with the signal strength improving
as the transmission progresses.

Another station heard from 1000 G.M.T.
is BCAF, located at Tawian. This -sta-
tion broadcasts on a frequency of 11682
kec., and this has been checked by Grahamn
Hyutchens of Radio Australia.

The programme consists of Chinese
news and Western music with an English
lesson, heard sometimes on Tuesday from
1115 till 1150 G.M.T., and other weeks
on Wednesday evenings at the same time.

¥rom Ray Aldridge, of Amersham, Eng-
land, comes news that XBW3 has extended
its programmes till 1516 G.M.T. He heard
a B.B.C. relay unit until 1514, after which
a local weather report was given.

ese news at 1115.
BEDS5 11860 ke.: This 1s only a falr signal,
at 1130, Chinese news and Western

music.

PCAF, 8990 ke.: At 1115, Chinese news fol-
lowed by western music programme.
Some f{nterference on this frequency.

XGOY, 15170 ke.: English news, weather
_Teports and musical Itemns from 1200,

XRRA, 10260 ke.: Falr signal, typical
Chinese programme, with some western
music at 1145.

XGYA, 7990 ke.: This gives a relay of
szf(ﬁsm Chinese news and music. Heard
a :

PCAF, 11680 ke.: Heard giving English
lessons and music at 1315,

Pakistan, 15270 ke.:
music, at 1230,
VUD?Y, 15160 k.c.: At 0900 Despatches from

Delht % Douglas Stewart.

Siam, 9790 kc.: Slamese and English News

and Music at 1000. This §s a good

signal. .

SEAC 17760 ke.: At 1100 BBC relay of
news and news anlysis. Musie.

SEAC 15120 kc.: Request programme of
music and news from 1145.

YDE 11770 ke.: This is only a falr signal,
Music and Dutch News at 1000.

Radio Sarlo, 9720 kc.: Dutch news and
music at 1130. Verification gives fre=-
quency as 9745 ke., with a power of 800
watts. The transmitter fs constructed

of poorm%uamy TJ{a‘Panese material.

PLB7, 11 ke.: s is a good signal at
1000, with English news and musie.

EUROPE.

HERS, 21520 ke.: French and erman
?’lel\;s foilowed by Yodelling sesslon at

Rome 15120 k.c.: At 3300 English and
Itallan News,, closes at 2305.
Eon"le ;1810 ke.; News in Italian and Musie

at 2200.
CS89B 4845 ko.: This i{s an excellent sjgnal
—at 2015 Portuguese news and mausic.
OZR2 15160 kc.: Danish news, chimes and
musical programme. Listen for this gt

000.

LLW 179820 kc.: News to Whaling Fleet
and music at 0800.

LLR 21730 kc.: At 2100 Norwegian news
and muslc. Closes at 2200.

CBLX 15090 ke.: At 1215 News, music,
weather reports and greetings.
OCHOL 11720 ke.: Stories of To-day and

Yesterday, music at 0930.

OKLO 9630 ke.: At 2230 Sunday Concert
Hall and News.

HOB, 6200 ke.: This station announces
as Radio Panamericano, News and
Music at 1145,

COCW 6830: Usual good programme of
music and Spanish news.

PRLS 11720: Radio Nacional Fair Signal in
Portuguese news at 0945,

ZYKS 15140 ke.: Portuguese news and
mustc at 1030. This one suffers from ip-

Ugex:’ere’nce from YDG.

KCBR 6180 kc.: At 1115 English news
and music. Also a Russian session.
KCBA, 15150 kbdséduslcnl session followed

WOOW 11870 ko.: At 2130 Service to
Europe, Englishh news for 15 minutes.

Panama Schedule

Another item f{rom Ray Aldridge gives
details of Radlo Atlantico, Hola, Colon,
Panama. This statlon broadcasts a pro-
gramme in English from 2200-2300 G.M.T.

English news and
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DIELECTRIC HEAT-WOOD FABRICATION TOOL
(Continued from Page 7)

" beat is even, This is in contrast to
the excessive temperatures on the
other layers of plywood produced in
heated-platen presses. Handling is
somewhat reduced over the mul-
tiple platen press, but for thin ply-
wood, where the heat does not pene-
trate far, the economics favor
heated-platen press, Twenty-eight
plywood panels 23 by 36 by 1 in-
ches, weighting 9.5 1bs. per panel,
can be cured in 16 minutes using a
10-kw r-f generator. This is a rate
of 1.66 lbs. per kw per minute.

Stray-Field Heating

The construction of plywood
panelled doors illustrates the use of
stray-field heating. A three-inch-
‘thick skeleton framework of slats is
glued on both sldes and placed be-
tween two quarter-Inch plywood
panels in the press. Both platens
of the press have a series of alter-
nately spaced, high-voltage and
grounded electrodes, each one-half
inch wide and 13} inches apart.

The dielectric field passes from
one electrode down through the
plywood, along the glue line, and
up through the same plywood panel
to the next electrode. This system
permits the gluing of both sides of
the door without having to heat all
the way through the door which in
one casé was 3% inches thick. Using
a 10-kw generator, a 3- by T-foot
door can be panelled with a heat-
ing time of two minutes.

Because dielectric heating can de-
velop heat throughout the cross-
section of g material, the seasoning
of wood appears as a logical appli-
cation. As a general rule, however,
such is not the case. Fast heating
causes checking, hollow horning
(collapse of inner cell structures)
and fracture of the wood by the
rapid release of steam pressure
from its centre. If the heating rate
is reduced enough to eliminate
these faults, the economics favor
the standard drying ovens.

The use of radio-frequency heat-
ing to evaporate water is fairly ex-
pensive. To offset this high cost,
other factors must be important,
such as extremely long kiln-drying
times for specialty woods where a
breakdown would cause serious
production loss, or where space for
drying is limited. An example of
the exceptions is the drying of stock
from which bowls for smoking pipes
or heads for golf clubs are made.
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Shiclding of Installations

Radio-frequency generators = re-
semble a high-powered radio trans-
mitter except that the ‘energy from
the generator is expended into
some material between the elec-
trodes instead of into an antenna
and thence to space. However,
transmission of the r-f voltages to
the work permits some portions of
the installation to act Hke small
antennas. Since the frequencies
used in r-f gluing are the same as
those used for short-wave radio, a
small amount of radiated energy
could cause considerable interfer-
ence with established communica-
tion channels.

The F.C.C. requires that all radio-
frequency heating installations be
shielded so as to limit the radiated
energy to a low value of ten micro-
volts per meter at one mile. Shield-
ing is accomplished in either of two
ways. 'The whole radio-frequency
installation is enclosed in a shielded
room made of a double-walled cop-
per screen; or, since the generators
are specifically designed to meet the
regulations, the work - handling
equipment and electrodes only are
enclosed in a shield that eliminates
radiation of radio-frequency energy.
Presses are completely enclosed ex-
cept for specially designed aper-
tures. The shielding affords ideal
protection to operating personnel,
and, where parts of these shields
are removable for easy access, they
are interlocked with the .generator
so that no high voltages are pres-
ent if an operator approaches the
electrodes.

DIRECT-COUPLED FIVE

{Continued From Page 19}

a 30 henry rating capable of stand-
ing the totdl set drain of about
100 ma. The rectifier is a 5V4G—
an indirectly heated type, and this
is necessary to afford some measure
of protection to the -electrolytic
condensers when the set is first
switched on.

Receiver Assembly

The assembly of the receiver is
not difficult, but the following
points should be noted. When
mounting the valve sockets, make
sure the grid and plate pins are
nearest to the points to which they
will be connected. This is import-
ant, as with a poor layout and con-
sequently long leads instability is
sure to develop.

Next, mount the gang on rubber
grommets and put solder lugs un-
der the four mounting bolts. Con-

nect these lugs together with the
earth leads from the gaung to one
point on the chassis.

The dial used is the recently re-
leased Efco USL/50. When mount-
ing this dial take out the screw
which holds the dial drum on the
plate and push the dial drum on
to the gang shaft. This insulates
the dial drum and gang frem the
dial plate and does not affect the
cushioning of the gang. In addi-
tion, if the gang is not mounted
quite straight on the chassis no
strain will be placed on the cord
or drum, and hence the cord will
not slip around the spindle.

The remaining condensers and re-
sistors, after the major components
have been bolted in position, should
be mounted close to their associate
circuit. These are so few in num-
ber that the actual wiring up
should not take very long.

After the wiring has been checked
over, insert the valves and switch
on. If all is in order, the next
step is to align the various tuned
circuits for maximum results. The
actual procedure will vary with the
individual coil unit used, but in gen=-
eral the procedure is somewhat
similar to that previously given.

Alignment Procedure

In brief, this is as follows: Tune
in a station at the high frequency
end of the band and adjust the
aerial ‘trimmer for maximum out-
put. Then tune in a station at the
low frequency end of the band and
adjust the aerial slug for maximum
output. Loosen off the dial drum
and adjust the pointer to register
correctly on the known station. Re-
tune the rcceiver to a known sta-
tion at the high frequency end of
the band, and position it correctly
by ‘means of the oscillator trimmer.
Check the aerial trimmers and re-
peat low frequency adjustment.

The alignment of the SW bands
is carried out in a similar manner.
If no low frequency adjustment s
provided, simply tune in a station
at the high frequency end of the
dial and adjust the aerial trimmer
for best results. Correct tracking
and positioning. of the stations
should be carried out by altering
the oscillator trimmer.

Then i gang, coils and' dial
match correctly the various stations
should be received in their correct
position as indicated on the lial
glass. If necessary the -i-f-t slugs
can be peaked for maximum out-
put, using a weak station on the
high frequency end of the band as
a guide. However, care should be
taken with this adjustment so as
not to get these coils out of align-
ment.
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BASIC ELECTRICHTY AND
MAGNETISM

(Continued from Page 23)

Since q represents the number of
charges per sq. cm., ie. ¢ = Q/A,
then Q = gA, and substituting this
value for Q in 6.6 we fmally get,

C =K dA

———

4nqt

= K A esu. of capacitance . 6.7.

e

47t

This result is very important be-
cause it shows that the capacitance of
a parallel plate capacitor varies directly
as the area of the plates and the die-
lectric constant of the substance be-
tween the plates. It also shows that
the capacitance varies inversely as the
distance between the plates.

Equation 6.7. is also important in
thatqit shows you the basic method
used in calculating the capacitance of
any system of bodies; it should also
aidy you in understanding how quickly
these mathematical manipulations can
become very complex, and why final
equations vielding the capacitance of
a particular system appear complicated
and repelling. It is most important of
course that you have been able to
follow the reasoning and deductions
associated with the derivation of the
above formula.

The Practical Formula for
Parallel Plate Capacitors

It was pointed out in the last article
that the “es.u. of potential was too
large, and the e.s.u. of quantity was
too small for practical use, so that
“practical” units are used instead of
clectro-static units. You should realise
of course that the practical unit of
potential difference, or the volt, and
the practical unit of quantity, or the
coulomb, are identical in character to
the es.u. and differ only in magni-
tude, or, in other words, numerical
value. Hence, by multiplying and
dividing equation. 6.7. by the neces-
sary conversion factors, we obtain an
expression which yields the capacitance
directly in micro-farads, which is the
unit of capacitance more frequently
used.

Since 4y is also a numerical factor,
or approximately 12.56 we can include
this value in the final factor we get
in our practical expression. The prac-
tical expression is,

C = 0.568 K A microfarads ..

108 ¢

where A and t are in sq. cms. and
cms., respectively.

.. 68

When A is expressed in sq. inches,
and t is expressed in inches, equation
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HIGH QUALITY AMPLIFIER
(Continued from Page 28)

at the one spot. These points can
then be connected up by means of
an earth Jead. This arrangement
will tend to prevent any instability
due to stray -chassis currents, .as
may occur should the components
be earthed in a haphazard manner.

Qutput Transformer

In the case of the output trahs-
former, it will be noted that the
feedback winding consists of a black
and yellow lead. For correct ope-
ration. the black lead is the one to
be earthed. The two red and two
black leads are twisted together to
form the voice coil leads, and once
again the black wires are connected
to earth. These voice coil leads are
connected to a four-pin speaker
plug mounted on the right-hand
side of the chassis.

When the wirlng has been com-
pleted, check it over, making sure
there are no errors, and then plug
in all valves except the rectifier,
connect up the speaker, and the
pickup. Switch on and within a
few moments, the heaters should
light up. If al] appears to be in
order, plug in the rectifier, watching
for any signs of overheating, or
flashing, whieh could indicate a
fault in the high tension supply.

Check P. U. and
Microphone

The usual humming sound should
be heard as the pickup gain control
is advanced. Check the operation
of the unit then by playing a
record. The microphone can be
tested in the same manner, but care
should be taken to keep the gain
control down if this is done in the
same room as the speaker, other-
wise acoustic feedback may occur.

If this checks satisfactorily, then
your amplifier is ready for opera-
tion, and if used with a well-baffled
speaker wil]l provide you with g ree
production, far superior to that
usually obtained with a single tet-
rode output stage.

—

6.8. becomes, :
C = 0.2235 K A microfarads .. 6.9
108 ¢

wherein A and t are in sq. inches
and inches, respectively.

If the capacitor consists of more
than two plates, that is, if it has N
total plates, equation 6.9 is modified to
C=0235KAN-1).... 610

108 ¢

F. M. vs. A. M.

(Co]ltinued from Page 31)

-15 to + 15 kc from the carrier.
Thus, the maximum signal to noise
ratio is 3 (75/15)2 = 75: 1.

If, however, the noise amplitudes
are comparable to the carrier am-
plitude, then the ratio is less than
the above. Frequency modulation
is superfor to amplitude modula-
tion in this respect only when the
noise amplitude is one-half or less
of the signal amplitude. The amp-
litude of the noise at the limiter
is a determining factor. If a very
large frequency excursion is em-
ployed, then the if. band width
must be correspondingly large. But
this in twrn means higher (and
narrower) noise peaks, and thus
the signal-to-noise ratio will begin
to decrease as the frequency swing
is increased. For this reason an
excursion of about 75 kc is opti-
mum compared with a 15 k¢ audio
band.

Actually, the effect of noise in
the presence of a signal is to pro-
duce a disturbance during part of
the signal cycle only, namely, dur-
1iig the time the carrler is swinging
through =+ 15 kc of its =+ 75 ke
signal excursion. The effect of
course averages out in the ear; but
the signal-to-noise ratio is still

greater for F.M. and AM.

Fig. 4 shows that a disturbing
frequency produces amplitude as
well as frequency modulation. The
two effects are additive in the re-
ceiver output if the disturbing fre-
quency is higher than the carrier
frequency, and subtractive if it 1s
lower. This is on the basis of the
single-ended detector used origin-
ally, such as the side of the re-
sonance curve of an L-C circuit. To
climinate additive effects, o limiter
is employed. - This is a tube that
clips off the varfations in amplitude
of the wave, thus leaving solely the
frequency modulation. It therefore
improves the signal-to-noise ratio
very appreciably.

Modern F.M. detectors or dis-
criminators, as they are called, are
of the push-pull type, and are in-
sensitive to amplitude variations of
the carrier. It would therefore ap-
pear that a limiter is not required.
However, there is an interaction
that takes place even in-a balanced
discriminator between the two ef-
fects, and produces a deecrease :in
the signal-to-noise ratio. For this
reason a limiter is favored even in
the case of a balanced discrimina-
tor circuit.

There are, of course, other ad-
vantages of frequency modulation,
such as increased dynamic range,
fidelity, and the like, but these all
tie iIn and depend upon the in-
creased signal-to-noise ratio of F.M.,
so that it was felt that a discus-
sion of this feature would prepare
the reacer. for any subsequent
articles on this subject.
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X Century Club — Coveted Amateur Awaré

(Continued from page 41.)

If properly erected they will work
for years without any attention. Al-
though beams give a much louder
signal, they are rather bulky on
the 14 m.c. band.

V.F.O. Essential

The second — and incidentally
equally as important piece of equip-
ment—is the VF.O., The days of
crystal control on the DX bands
are a thing of the past. In these
days of spot frequency operation,
the VF.O. is a MUST to hop around
the band and zero-beat the elusive
DX stations. The reason should be
. obvious. The rare DX station ope-
rator does not tune his receiver
much past his own frequency. The
further away you are calling, the
less the chance of raising him as
others closer to the frequency will
get in first.

Recently the Clapp series-tuned
oscillator came into prominence.
Without a doubt it is the most
simple and stable of all RF. os-
cillators used for controlling trans-
mitter frequency. It is stable and
efficient. The need for stabilising
stages such as wused with the
once popular electron coupled
circuit is quite unnecessary. The
oscillator can be directly coupled
to a beam-powered R.F. amplifier.
Instead of wasting money buying
several crystals, the DX club as-
pirant would be far better off in-
vesting the money in a Clapp os-
cillator. One could be made in a
Saturday afternoon.

Break-in Procedure

Another almost equally import-
ant necessity, is break-in ‘operation
allowing the operator to listen dur-
ing key-up conditions. Easiest
method is to key the negative lead
of the transmitter ard block_the
receiver input by a suitable relay
during key-down conditions.

Among break-ins many advant-
ages are:

(a) Prevents unnecessary calling
as it allows the operator to hear
the “called” station should it answer
another station.

(b) Reduces time between send
and receive to a minimum.

(¢) Makes signing after
“over” unnecessary.

(d) Makes QSO’s more persbnal.

If you have a good -antenna,
VF.O. and break-in you still need
olenty of commonsense and patience.

Should the rare DX station
called answer another station do
not think he cannot hear you. Sit
on him answering only when his

each
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contact is completed. Calling too
early and jamming him will only
get his back up and he'll probably
(and quite rightly) ignore you.

Soon after a new country is
worked, send a QSL card either di-
rect or through the bureau béing
run. by the Wireless Institute of
Australia. It is a wise move to
put a note on the card stating
that the card is negded for the DX
Century Club. Don’'t foster the
American bribing habit of sending
presents hoping *“Mr. Elusive DX”
will send a QSL to say “thank you.

If these simple rules are adop-
ted you SHOULD qualify for the
DX Century Club—in time. Never
give in. If you miss one night
vou’ll make up for it the next. Care-
fully index each new country
worked using the official country
list as your guide.

When you at last qualify and
the long-sought 12in. by 9in. cer-
tificate is hanging on the wall
you’ll be a.proud man. You will be
entitled to be proud. You will be
the minority in the majority. You
will be an international figure in
amateur radio. You will have
achieved something and made
friends in some of the most iso-
lated and primitive countries of the
world. But you will not rest on
your laurels. DX hunting will be
in your blood. You will still chase
the rare and elusive one and the
more they get the more elusive they
appear to be.

Good DX ol’ timer.

3XC is First of New
Stations

(Continued from page 42.)

land Government was planning for
the extension of broadcasting for
the post-war period. Cabinet ap-
proved the establishment of a chain
of low-powered stations in the pro-
vincial towns to serve the imme-
diate surrounding districts. Station
3XC was the first of the low power,
remote controlled stations to be in-
stalled and brought into operation.
It was hoped that at a later date
a permanent studio site would be
built for the Timaru station. Mr.
Jones added that 10 years ago there
were 300,000 licences compared with
the 434,000 of this year.

The Rev. Clyde Carr, M.P. for
Timaru, said that it was a great
day for Timaru, and he was thrilled
with having a station in the city.
‘He outlined the efforts of obtaining
a broadcast station for Timaru
many years ago, when considerable
opposition was met from a local
radio club.

Mr. D. €. Kidd, M.P. for Wai-
mate, congratulated the Govern-
ment on opening a station in South
Canterbury. He felt that through
3XC warning could now be given
during floods in the district. Mr.
A. E. S. Hanan, Mayor of Timaru,
sooke on behalf of the Mayors of
Temuka, Waimate and Geraldine.

Professor James Shelley, Director
of the NZB.S, in handing over
the station to Mr. G. C. Wansey,
the manager of 3XC, thanked the
officers of the Public Works De-
partment, and all who had helped
in the construction of the studios
and transmitter building.

Atomic Energy

{Continued from page 12.)

the first demonstration could be
made. However, with a basic plan
that envisions tapping the much
larger supply of trained engineers
and sclentists available in industry
ahd applying them to work on ap-
propriate problems, it seems certain
that the advent of nuclear energy
in the electric power field is much
nearer than otherwise.

As it stands today, comparatively
little of man’s store of knowledge
is applicable toward hastening the
day of controlled atomic energy.
Handbooks and manuals chart and
tabulate physical and chemical pro-
perties of the many available ma-
terials, metallic and non-metallic,
under a variety .of conditions of
temperature, humidity, pressure,
solvents and so forth—but not un-
der those expected in an atomic-
reactor. The immense task of mea-
suring, recording, and tabulating
these properties, with the additional

variables of atomic conditions, may
have to be done all over again; for
some materials and some properties,
it certainly shall.

There is indeed a big job to be
done, so big, in fact, that one could
not be blamed for being pessimistic
about the possibility of a successful
outcome.. Perhaps the most opti-
mistic note to be found lies in the
fact that atomic energy is still a
young science, not yet half a cen-
tury old, and that knowledge of it
is still meagre.

So, then, man .is not really in a
good position to judge the future of
atomic energy, its possibilities, its
nearness or the frue value of ap-
parent problems. Perhaps, instead
of being pessimistic, an “ignorance
is bliss” attitude would be better.
Nevertheless, the realisation of the
magnitude of the job and the steps
being taken to put adequate man-
power to work on it give assurance
that the necessary research and de-
velopment will be made and done
in as short a time as can rea-
sonably be expected.
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| The Mail Bag |

$D, (Western Camp. P.O, Viec-
toria) is intcrested in DX-ing and
asks for additional information on
the method of obtaining verifica-
tions from the various stations.

A. Your letter has been forwarded
to our Broadcast Notes correspond-
ent, Mr. R. Hallett, 35 Baker St,
Enfield, and no doubt he will write
direct to you re this matter in the
near future.

R.AP. (Mosman, N.8S.W.) intends
building up the “All Wave Battery
Two,” and writes in for the June,
1948, issue containing details of the
S.W. coils.

A. Many thanks for the letter,
R.AP, and we appreciate your re-
marks about the magazine. The
issue requested containing details
of the SW section of this receiver
has been forwarded, and is no doubt
in your hands by this time.

H.L. (London, England), forwards
a subscription to RADIO SCIENCE.

A. Thanks for the letter and re-
marks about the magazine, HL. The
subscription has been attended to,
and the earlier issues requested have
been forwarded. We trust these
will reach you in good order.

G.F.E, (Wellington, N.Z.) recently
constructed the Low Cost Amplifier
and Two Valve Tuner and writes:
“Since building up the tuner and
low cost amplifier in Vol. I, Nos. 1
and 2 of RADIO SCIENCE, I have
been intending to write and
Jet you know how pleased ¥ am
with the results., ¥n fact, I wounld
like to say how pleased I am with
RADIO SCIENC I am by no
means an expert in the radio sphere,
it is jmst my hobby—but RADIO
SCIENCE takes care of most of my
technical requirements, and at the
same time provides interesting read-
ing . .. The amplifier is giving all
that could be expected of it. .I’'m
using a good pickup and find plenty
of gain to play with and a bit for
the neighbours too! ... ”

A. Your interesting letter was ap-
preciated, G.F.E, and we are
leased to hear of your results with
hese two circuits, Using the 6K8
would probably lower the gain
slightly, although the results should
still be satisfactory. Make sure you
are using the correct oscillator plate
and screen dropping resistors, other-
wise your operating voltages will be
incorrect. The November and De-
cember issues were combined, as a
change in distributors took place
about that time. Copies of this
issue are still available. Price 1/-,
plus postage.

R.C. (Lockleys, S.A.) is interested
in the “Scratch Filter Unit” de-
scribed in the March issue of RADIO
SCIENCE, and asks some questions
regarding this circuit.
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" TECHNICAL QUERY SERVICE

! Readers are invited to send In any
‘ technical problems, either dealing

with our circuits or of a general

nature, and an earnest endeavor

will be made to assist you through
' the medium of these columns. For

convenijente keep all letters to the

Point. with questions set out In a

ogical order, as space 15 rather
| limited.

All technical enquirles will be dealt

| with in strict rotation and the re-

plies will be published in the first

avallable Issue of the magazine. Ad-

{ dress all letters to RADIO SCIENCE,

i Box 5047, G.P.Q., SYDNEY, and mark
the envelope ‘“Mailbag.” |

A. The 6AQ6 is a duo-diode high
mu triode, and can be replaced by
either a 6QT or 6SQ7. These types
are practically identical as regards
electrical . characteristics, and it
should not be necessary to make
any circuit alterations. The 6BA6
is a variable mu-r-f pentode, which
is being produced locally, and con-
sequently should be retained in the
circuit. It should be readily ob-
tainable now from most radio stores.

The two condenser values are non-
standard, and it will be necessary
to obtain these values with stand-
ard units. However, you will prob-
ably find that a close approximation
will be suitable. R12 should be a
.47 meg. Apparently the point mark
was obliterated during the block-
making process. We. should be
pleased to hear of your results with
this unit when you build it up.
Many thanks for the encouraging
remarks, and we are pleased to
think RADIO SCIENCE is “tops.”

SJ.H. (Reid, Canberra), forwards
a subscription to RADIO SCIENCE
and asks some guestions concern-
ing a tuner and amplifier combina-
tion he intends building ap. ... ..

A. Thanks for the letter and sub-
scription, SJ.H. This has been at-
tended to by the Subscription De-
gartment, and the issues required

ave been forwarded. The World
Wide Six circuit could be amended
as you suggest to use an 807 in place
of the 6V6GT. Possibly better re-
sults in your case would be obtained
by also replacing the 6SQ7 with a
pentode driver. If you intend keep-
ing the same general layout this
could be a 6B8G as it also has the
two diodes for detection and A.V.C.
An alternative would be to replace

ADDRESS - WANTERD
Would Mr. J. €. Liddy, who
recently forwarded a manu-

script dealing with elec-
tronic devices, please for~
ward his address. This was

omitted from your letter.

the second 6SKTGT with a duo
diode type, such as an EBF35, and
use a 68J7GT for the audio stage.
The dropping resistor for the tuner
section to reduce the higher B plus
voltage would be O.K. Possibly the
small amplifier described this month
may interest you as in this case an
807 could be used if desired. Also, it
has the preamplifier stage for a mi-
crophone. However, as Soon as you
decide the actual circuit we would be
pleased to offer you any advice or
assistance regarding «t if you care
to drop us a line.

W.EL. (Bendigo, Victoria), is a
regular reader of RADIO SCIENCE,
and asks the meaning of the ferms
“power output” and ‘“‘power Sén=
sitivity.”

A. Thanks for the letter W.E.L,
and here are the answers to your
questions. The power output is a
rating of the output capability of a
unit at a stated percentage of dis-
tortion. It measures the amount
of work that can be done by the
output circuit, when the input ‘is
loaded to its allowable limit. On the
other hand, power sensitivity is the
ratio of the output power to the
input power necessary to establish
that rated output. Therefore, the
valves that require little input to
accomplish large output have a
much hjgher power sensitivity rat-
ing although the actual output
power may be the same. We note
your request for 2 small AC-oper—
ated amplifier, and no doubt the
one described in this issue should
be of interest to you. This has
provision for microphone and
gramophone and gramophone pick-
up, and although using only a single
6V6GT in the output is an excellent
performer when only a low power
output is required.

R.D.S. (Woodville, S.A.), forwards
his change of address.

A. Your new address has been
noted by the Subscrigtion Depart-
ment, and this will take effect from
the current issue.

J:

i

B

AN APOLOCY

Messrs. Amplion (A/Asia)
Pty. Ltd, local agents for ‘the
Acos GP 12 pickup advertised
in this issue, advise that the
initial shipment which was
due to arrive early this
month has now been delayed.
They regret any inconveni-
| ence to customers and dealers

this delay has occasioned, and
according to the latest advice
received these pickups will
become available early in
June,
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{ % Already recognised as Australia’s foremost 100 per cent technical radio journal, Radio
Science today holds a unique position as a technical publication. Devoted entirely to
Radio and Electronic topics, it has been enthusiastically acclaimed as filling a gap
that has long existed in the radio field, and is now the most widely read all-technical

radio journal.

| % Each issue contains outstanding and authoritative articles on the latest developments
in the Radio, Television, F.M. and Electronic fields. Written in an instructive and
informative manner, these articles provide the technically minded reader with a ready
means of keeping abreast of all current developments botﬁ here and abroad.

¥ In addition, each month Radio Science features special articles describing the .con:
struction of receivers, amplifiers, test equipment as well as numerous other items of
practical interest to the radio enthusiast. Also there are regular departments dealing
with: Hints and Kinks, New Products, Book Reviews, Amateur News and compre-
hensive Broadcast and Short Wave Not=s for the DXer.

Radio Science is the Complete Radio Magazine

| YOU CAN RECEIVE EVERY COPY BY LEAVING AN ORDER WITH YOUR
NEWSAGENT OR BY MAILING THIS FORM TODAY.

Radio and Science Publications,

Box 5047, G.P.O,,

SYDNEY.

Please forward Radio Science for..... .. .. months commencing with. . .........
issue. Remittance for............ is enclosed.
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RATES: 12/- per annum, 21/- for two years—POST FREE
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MODEL XOA & XOB

OSCILLATOR

Model XOA (A.C. operated) or Model XOB {(operated from
internal batteries) service oscillator is an instrument designed
with the needs of the average radio serviceman in mind. The
price is right, too—yet it’'s a marvellously comprehensive
instrument with frequeney coverage of 160 K.C.—32 mega-
cycles in five bands. Unmodulated, modulated or audio
output. Fixed modulation, 400 cycles at 30 per cent.
modulation. Calibrated capacity type piston attenuator.

Price, £19/19/-, plus Sales Tax
MODEL STB

SIGNAL TRACER

Self-contained, battery-operated—the STB traces the signal RIGHT THROUGH the radio receiver from start to finish.
Fault-finding is quick and easy! When the probe strikes a faulty section, indications are given on both meter and
speaker. Portable, light, sturdily constructed . . . the STB is a versatile, post-war, service instrument.

Price, £14, plus Sales Tax

* WRITE FOR COMPLETE DETAILS OF
THE LARGE RANGE OF

A\ T SETS'RADlo '
paotd “ ©ElEcTRiga; gt equl?

MANUFACTURED BY RADIO EQUIPMENT PTY. LTD., 5 NORTH YORK STREET, SYDNEY. BU3169 (2 lines)
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