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THE REALM OF ELECTRONS

——

(I1. VERNON

If the electron had never hecome the
subject of intense rescarch, Fleming, in
all probability, would never have experi-
mented with vacuumn tubes, and this is
indeed an alarming possibility, beeause
the science of radio would never lhave
made the progress it has. So, when you
think kindly of Ileming, give a thought
also to Millikan, Richardson, Compton
and others, who were the real pioneers
who paved the way for Fleming, de
Forest and eompany.

Richardson produced the law of ther-
mionic emission after . experiments of
more than a decade, to prove his theory
of the emission of clectrons from hot
filaments. TITe also covered practically
every field which deals with electrons,
and. thus was responsible for the spade
work which gave the world the X-ray
and photoelectric devices.

Millikan was the man who measured
the charge of the electron. Rough esti-
mates indicated that “cathode rays,”
which appeared when an electric cur-
rent was passed throngh rarefied gas
consisted of miinute particles earrying
electric charges, which were approxi-
mately the same value as that carried
by a hydrogen ion when water is dis-
sociated by an electric current. Further
rescarch suggested that all electricity
was probably divided into such ‘‘elee-
tronic units.” Thus was later born the
terms electrons, protons and photons.
The measuring of electruns and so forth
was attained by making a tiny drop of
oil from an atomizer catch or lose an
electron, and its motion was watched

WHEATLEY.)

when oleen two parallel  electrified
plates. From the rate of motion, the
size of the electric charge could be cal-
culated. Many drops of oil of varying
sizes, chavged in diverse ways, were
measured. and oil was suhstituted with
mercury.  Always the charge om  the
drop wus a small whole multiple of a
certain unit. Taking an average of all
the readings, the unit charge could ho
measared to about one part in a thou-
sand.

It seems to the average man a shock
ing waste of time, cnergy and money
just to learu this constant precisely, but
the fact i< that the electron is one of
the three fiudamentals of which it ap-
pears the world is made (electrons, pro-
tons and .ahotons). The electric charge
carried ", the electron is its most ehu-
racteristic property, and hence is one
of the true basic facts of nature. Then,
if the electric charge is  definitely
known, the number of things one is able
to caleulate with pecision are logion.
Such caiculations cover the numher of
maoleeules in s cubic centimetre of air,
the weight of atoms, the distanee bhe-
tween layers of atoms in a erystal, and
other things whieh seem highly scien-
tific, but have a very real influence on
industry and our everyday life. There-
fore, the charge of the clectron is a
quantity whica is sccond only to the
veloeity of light ar a fundamental eon-
stant of uature.

Other people have studied this field,
mt Millikan’s findings have been the

(Continued on Page 5)
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7 VALVES

A

Shattering explosions that fairly rock the
earth . . . jarring vibrations . . . yet Brimar
Valves can take it. Lives depend upon their
perfect operation—and Brimar never fails.
Ten times tested, ten times more efficient,
Brimar are built to stand up to the thunder
of heavy guns.

In your radio you may as well have the best
—at no extra cost. Fit Brimar Valves, be
sure all replacements are Brimar—.and enjoy
long, trouble-free service at all times.

|

10 TIMES TESTED - 10 TIMES MORE EFFICIENT

OBTAINABLE FROM AL. RADIO DEALERS.

Standard Telephones and Cables Pty. Ltd., C.P.O. Box 638, Wellington;

P.0. Box 982, Christchurch; P.O. Box 362, Wanganui; Electric Lamphouse

Ltd., 11 Manners Street, Wellington; Mr. G. E. Tyler, Napier; Swan
Electric Co. Ltd., P.O. Box 307, Auckland.
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A SIMPLE WHEATSTONE BRIbGE

PRACTICAL DETAILS FOR THE

CONSTRUCTION  OF A SIMPLE

BRIDGE FOR THE MEASUREMENT O RESISTANCE.
(From Australasian “Radio World.”)

Last month we discussed various
methods of resistance measurement, some
based on Ohm’s Law (I equals E/R,
therefore R equals BE/I), others using the
balancing of potentials in a Wheatstone
network. The latter method is the more
accurate in practice and the simple de-
vice described here enables comparisons
to be made to within one per cent. if
care is taken. Under good conditions, an
accuracy of one part in a thousand may
be obtained. The apparatus consists of
four parts:

1.—A current source.

2.—The Dridge.

3.—A Standard Resistor.

4—A Detecting Deviee.

" If a battery is used as a source of
current, the detecting device must be
sensitive to D.C. and a galvanometer is
suggested. A good quality O — .1 mil-
Hameter is quite suitable.

For those people not lucky enough to
possess such an instrument, we suggest
that an A.C. source be used and that
the detecting device be-a pair of ear-
phones. A really good A.C. source may
be made from a buzzer and a dry cell,
the buzzer being enclosed in a sound-
proof box and preferably shiclded. Any-
way, we'll have more to say oun these
points later on.

DESIGN OF TIE BRIDGE

The bridge consists of a length of
uniform resistance wire, together with

a slider or movable tap. A scale divided
into either 100 equal parts or divided
according to a “bridge” scale, is fastened
beside the wire. "The parts of the wire
on each side of the movable contact form
two resistances in the Wheatstone net.
The other two resistances consist of the
“standard resistor” and the resistance to
be measured. The accuracy of the re-
sult depends on the accuracy of the
standard resistor. Resistors eorrect to
within 2 per cent. are usually obtainable
at a price only slightly more than for
an ordinary plus or minus 20 per cent.
resistor. Resistors correct to one-half
of one per cent. are also easily obtained.
Further accuracy is not necessary for
most radioc work, and, in any case,
would be useless, as the bridge itself in-
troduces some crror.

The resistance wire must be uniform,
as we are going to take the ratio of its
lengths ‘as the ratio of its resistances
(measuring in each ecase from the mov-

X

Standard UnXnewn
©
o
A . WIRE B
Buzzer (ol WJ
- ;o b soost
Y
e

able contact). The carcful unwinding of
a 30 obm rheostat or a 100 ohm wire-
wound potentiometer will provide a good
length of suitable wire.

CONSTRUCTION

Having obtained the length of resist-
ance wire, the actual usable length must
be decided. This should be either one
metre (the scale is then one metre long
and is divided into em and millimetres)
or 20 inches (the scale is marked off in
inches and tenths of inches. The
wooden baseboard to carry the wire
must be about 6 inches longer than the
usable length, and 4 to 6 inches wide.
It must be quite rigid and quite dry. A
coat of shellac varnish is a help. The

THE LAMPHOUSE, 11 Manners Street, Wellington, C.1.
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wire is tightly stretched between two
solder lugs which must be spaced so
that the length of wire between the
lugs is correct. The pieces of wire em-
bedded in the solder on the lugs are not
counted in the length. At each end a
pair of flexible leads, each fitted with a
good quality alligator clip should be sol-
dered. The movable contact may con-
sist of a piece of brass rod or thick
copper wire. One end is rounded so as
to form a “smooth point.” To the other
end are soldered three insulated wires
with alligator clips. The scale must be
close to the wire and may be underneath

it.
USING THE BRIDGE

The ends of the bridge (A and B in
the diagram) are connected to the cur-

A X RE B/@)
HEM AT UM 1)) Al | I | B B |
NSCALTE

rent source (the dry cell or the dry cell-
plus-buzzer). The standard resistor is
connected between one end (A) and the
unknown resistor which is conmnected to
the other e¢nd (B). 'The detecting de-
vice (galvanometer or phones) is con-
nected between the movable contact,
which for the time being is left off the
wire and the junction of the standard
and unknown resistances. The movable
contact is touched lightly on the wire
and a current is registered by the gal-
vanometer (or phones). The movable
contact is now moved along the wire
antil finally a position is found at which
the galvanometer (or phones) does not
indicate a current. (Position X in the
diagram.) The distances AX and BX
are measured and the unknown resist-
ance is calculated as follows :

Unknown equals Standard res. X BX
— AX, ie. the ratio of the unknown to
thr standard is the same as the ratio of
BX to AX.

It is advisable to have several stan-
dards, as the nearer BX and AX are
cqual, the more accurate is the Bridge.
I1f “balance” is obtained very close to

Asg 4 %

one end of the wire, then it is a sign
that the standard resistor value is far
too low or too high.

THE GALVANOMETER

If a galvanometer is used, it should
be ‘“shunted” by a length of copper
wire (say a foot of 30 gauge) until bal-
ance is nearly obtained. Otherwise the
unbalance of potentials will send suffi-
cient current through the galvanometer
to ruin it. When the balance is nearly
obtained, the “shunt” may be removed.
A quarter-ohm tilament resistor may be
used as a shunt.

PHONES

These should be standard good-
quality radio phones wound to about
2000 ohm D.C, resistance. Nar-pads of
sponge rubber are a help, as they keep
out cxtraneous noises, including sound
from the buzzer, besides making the
phones more comfortable to wear.

BUZZER

If a buzzer is used as a source of
A.C. voltage, it must be in some sound
absorbing container. A good way is to
mount it in a close-fitting cardboard
box which is in turn mounted in a
cardboard box with a layer of cotton-
wool in between, The second box is
then placed in a wooden box and the
outer gap filled with sawdust. The two
cardboard partitions and the wood re-
flect back part of the sound, whilst the
cotton wool and the sawdust absorb
most frequencies to a large extent.

The buzzer (and sound-absorbing box)
can be enclosed in a metal case which
is earthed, thus helping to prevent A.C.
being picked up directly by the phones
via induction. If there is a direct pick-
up of A.C., there is no position on the
wire for zero sound, only a minimum
position is found. Connecting a resistor
between the contacts of the buzzer im-
proves the note, but may tend to stop
it from working. Best results were ob-
tained with a special buzzer using cuar-
bon contacts (actually a simple type of
microphone!) with a 50 ohm resistor
across the carbon contacts.

INCRIEASING THE SENSITIVITY

Interchanging the position of current
source and detector sometimes improves
the ' sensitivity and allows a sharper
balance to be obtained.

A high-pitched buzzer gives better re-
sults than a low-pitched one.

A large number of standards covering
the range to be measured is also very
helpful. It is a good idea to make not
one, but a dozen measurements, and
take the average, thus reducing “ex-
perimental” error,

Street, Wellington, C.1
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THE REALM OF ELECTRONS
(Continued from Page 1)

most reliable.
were the precision measurements of the
speed of electrons in photoelectric cells,
and the record he once held for having
obtained the shortest wavelength ultra-
violet light that had been observed. To
Millikan also must go the credit that he
was responsible for giving the evidence
which led to the scientific world focus-
sing its attention on those mysterious
messengers from interstellar® space, the
cosmic rays.

Compton’s work showed us that in
the world of the atom we deal practi-
eally with pure chance. This gentleman
concerned himself a great deal with X-
rays, and, in partnership with Mitchel-
son, they proved themselves to be the
“big shots” when it came to measuring
light. We are still led to believe that
light travels in waves through a medium
called ether., The long waves are called
red, the shorter blue and violet and so
on. Beyond the red are heat waves,
which we feel but do not see, and be-
vond the violet are the ultra-violet and
X-rays, which are invisible. Professsor
Planck proved that the ether is not al-
ways like a carpet which can be shaken
at one end to produce the waves that we
sec as light. Planck argued that there
were no waves—light came in particles,
or, as he called them, ‘“quanta.” This
is the Quantum Theory, and illustrated
that light came in jerks, like a spray of
projectiles that follow one another so
rapidly that the effect of continuity is
obtained.

Compton stepped into the breach and
produced the experiment that proved
that ligcht sometimes, but not always,
acts - as though it were composed of
bullets. X-.rays are light rays, so he
shot them under conditions that secat-
tered them. (Hold a piece of thin,
translucent paper against a lamp, for an
illustration of this scattering.) These
seattered X-rays inereased in  wave-
length, if they bhad a wavelength, and
this phenomenon was theoretically im-
possible if X-rays were waves. It was
only possible if we supposed X-rays to
be composed of minute particles, as
Planck predicted. The Quantum Theory
therefore has done away with cause and
effect, simply because chance takes a
hand when light corpuscles shoot
around, so we now have the “principle
of uncertainty.”

The popular model of an atom was a
nucleus of protons around which re-
volved negative electrons, like .an ultra-
microscopic solar system. It was then
shown that the outer electrons would in
time fall towards the nuecleus. Tn other

Millikan’s notable “firsts” :

words, all the matter in the universe
itself, and therefore the whole universe,
should have collapsed long ago. Since
the universe is still with us, it was
necessary to revise things. So intead of
revolving round the nucleus in definite
orbits like a well-behaved solar system,
the electrons wandered at will within the
atom. It cannot be stated definitely
where an electron is in an atom. The
result is that physicists can merely in-
dicate the probable positions of atoms.

‘Whether this is or is not so much
mathematical misrepresentation puzzled
Compton, who turned X-rays on a gas.
He made the rays collide with electrons
and photographed the result. The elec-
trons proved to be wanderers, as pre-
viously stated. An atom “radiates”
and an electron has to do something in
order to make itself visible, and by that
time it is somewhere else.

This shook the foundations of physies,
and a new way had to be acquired of
looking at such things, for instance, as
a glowing clectric lamp. The new
views cannot be expressed in ‘every-day
language, but only in a way that is
understood by people with an education
in higher mathematics. 'This is _not
meant to indicate that the cosmos is a
sealed book to the average man. Ask a
friend whether the earth revolves around
the sun or not, and he will undoubtedly
answer that it does. Ask him to prove
it, and he will flounder helplessly. 'The
point ig that everyone accepts the solar
system  with its eentral sun, without
knowledge of ceclestial mechanics. So it
is with Compton’s newer theories. The
average man is unable to grasp the
mathematical reasoning upon which they
are based. and therefore must accept
them as part and pareel of their think-
ing habits.

OXFORD
RADIO BATTERIES
Cat. No. JA20—2 volt, 100 amp. £1/17 /-5
Cat. No. JA22—2 volt, 140 amp. £2/3/-
Cat. No. JA23—6 volt, 100 amp. £4/7/10
Cat. No. JA24—6 volt, 140 amp. £5/6/2
Cat. No. JA26—6 volt, 160 amp. £6/3/3

MOTOR CAR BATTERIES

Cat. No. JA40-—6 volt, 9 plate £3/10/11
Cat. No. JA41—6 volt, 11 plate £3/19/6
Cat. No. JA43-——6 volt, 13 plate £4/6/4
Cat. No. JA45—6 volt, 15 plate £4/17/11
Cat. No. JA48—6 volt, 17 plate £5/16/7
Cat. No. JA49—6 volt, 19 plate £6/7/4
Cat. No. JA50—12 volt, 7 plate £5/19/3
Cat. No. JA51—12 volt, 9 plate £6/7/4
Cat. No. JA52—12 volt, 11 plate £8/0/3

PLAY SAFE.—Always use Oxford—the Bat-

teries with the guarantee.
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SMALL ADVERTISEMENTS

An  advertisement in the Radiogram
will quickly dispose of your surplus radio
parts. Hard to obtain goods are often
brought to light through a small Radio-
gram advertisement. Advertising on this
page costs 2d. per word payable with in-
structions. To ensure inclusion, your in-
structions should be received by us on
the 15th of the month preceding date of
publication.: - Address instructions to
‘“The Radiogram,” 11 Manners Street,
Wellington, C.1.

FOR SALE—Dry Cell, two brand new
valves 1Q5GT and 1A5GT), mounted on
stecel chassis, brand new two gang tun-
ing condenser just mounted, without
batteries. Price £4/5/- or mnear offer.
I. MeMillan, 82 Hutt Road, Petone.

FOR SALE—GFG, 6J7, both new; also
Philips B403. What offers? R. Harris,
Box 1, Feilding.

FOR SALE—Hiker’s One, new bat-
teries, phones, in carrying case, £3/10/-.
Unused Valves, 30 8/8, 6A8G 10/10,
606G 9/8, Yankee Voltmeter 0-50V
10/-. L. A. C. Ferguson, Accounts, Air-
forece, Ashburton (Rahob 8876).

FOR' SALE—Large selection of radio,
electrical, 8 m.m. cinegraph articles and
stamps. For list, write to D. McKee,
Turua, Hauraki Plains.

FOR SALE—S8-inch P.M. Speaker in
Cabinet with Control, £3 or good offer.
R. Clarke, “Runnymede,” Pukepoto, Kai-
taia.

FOR SALE—1DS8GT, 1ATGT, 1N5GT,
good as mew, 30/-. Write E. Neal, §
Endeavour St., Nelson,

FOR SALE—Two 184 Valyves, used
once only., What offer? Rahob 8208,
C/o. “Radiogram.”

FOR SALE—Radio parts, list sent.—T.
Egan: 10. Cumberland Ave., Auckland.

TTOR SALE-—Wide Range Radio Parts.
M. Mascelle, 10 Rahiri Rd., Mt. Eden.

FOR SALE—1 12-inch Heavy Duty
Y?V_r]ight Decoster Speaker. Field 125
ohms. New. 1. Joll, Awahuri Road,
Teilding.

URGENT SALE-—Few hard-to-get 1.4
2 and 6-volt Tubes. All test over 85%,
fairly. new; - Write for list. Also, Battery
Shortwave Converter, .00035 Condenser,
Audio Transformer, Aer, R.F. Osc. 465
K.G. Coils, Hiker’s Coil, 1 meg. Pot.,
Thft. Acrial Wire, Spring Gramophone
Maotor. © ‘What: offers? Rahob 7891, C/o.
“Radiogram.”’

FOR SALE—One Hiker’s Two, com-
plete with batteries, but no headphones,
£4. One Gulbransen All Wave Vibrator
Radio, complete with Battery, guaran-
teed, £24, or nearest offer. J. Enror,
24 Tuhura Rd., Gisborne.

FOR SALE-—Hiker's One Parts. Bat-
teries but no Valve. Headphones 25/-
extra. What offers? Rahob 7935, C/o.
“Radiogram.”

FOR SALE - Improved Hiker’s One
Parts. 387/6. A. E. James (Takapau
(Rahob 10065).

ALMOST NEW—Pair “Browns” Head-
phones, £1/10/-, Electric Soldering Iron,
12/-; 1 Aeradio Transformer, 5/-; S.G.
Brown Horn Speaker, 15/-. Write to
Des. Carney, Main Street, West Oxford.
FOR SALE—Improved Hiker’s One
Parts, with 49 valve amp. Wave Trap,
complete with DBatteries, including 45-
volt “Superdyne.” All had little use;
£4 or near offer. P. J. Hide, Cust
Post Office, Canterbury. (Rahob 6372).
FOR SALE—Super Bell Tone Ampli-
fier, 12 watt, excellent P.A. system and
Pick Up. £30 or near offer. W. J.
Pycroft, Paremata.

FOR SALE—Hiker’s Two, complete
new batteries, ete., except one valve, 85/-.
Also pair BBC Headphones, 2000 ohms,
30/-. (Rahob 8160.) B. Gundy, Mata-
mata.

SALE~-—Radio Sets and Parts. Also,
few Car and Harley single motor-cycle
parts. Send for price and particulars
list. R. Boland, Murchison.

FOR SALE—Hiker’s One and Batteries,
35/-; Type 30 Set, 25/-. Wanted—Core
from burnt-out power transformer.—
Write D. MecKendry, IIope, Nelson.
(Rahob 11066.)

RAHOBS—Start a Home Workshop.
Build your own woodworking machinery.
Soon pay for themselves, by sales of
toys, ete. 6d. for particulars. Whiting
Bros.. Mayfield.

WESTINGHOUSE  Induction Amp-
meter, as new (0-20 amps.) to exchange
for good voltmeter 0-12 and 0-180 volts.
Write P. Thrupp, 7 Achilles St., Strat-
ford.

PERSONALISED RADIO TUITION.

Specially written courses of Home
Study tuition for all radio exams. Itach
student taken individually by highly
qualified practical experts. Success as-
sured. Special course of Radio Funda-
mentals, £6. TFor free particulars all in-
struction, write Druleigh Radio College.
Box 1225, Auckland, today'!

HERE’'S A SERVICE we have for
Rahobs. We can arrange subscriptions
for you for overseas publications, par-
ticularly Radio Technical Publications.
‘Write for further particulars. Barnes
& Co., Doulcott Ave., Wellington,

August, 1944,
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SMALL ADVERTISEMENTS—Continued

CHROME MOTOR CAR AERIAL, 4ft.
long, fitted with two mounting bolts for
mounting on side of car. Cat. No. JAT00.
25/- each. The Lamphouse.

P. & T. USED TRANSMITTERS from
telephones make excellent mikes. Cat.
No. JM250, 4/11. The Lamphouse.

P. & T. USED TELEPHONE EAR
PIECES. Cat. No. JC246. 4/11 each.
The Lamphouse.

BELLING LEE NOISE SUPPRES-
SORS, for fitting into the cord of the
offending appliance. Cat. No. JF508.
17/10 each. The Lamphouse.

DELCO MOTOR CAR RADIO SET,
brand new, G-valve. Works from 6-volt
battery; complete except for Battery
and Aerial, which are extra. #£22/10/-.
The Lamphouse.

SMALL QUANTITY of ¢ and 12 volt
Standard Base Lamps. Available this
month, The Lamphouse.

BRUSH ROTHERMEL CARTRIDGES
for Pick Ups, 59/6 each. Cat. No. JP500.
The Lamphouse.

PM22A VALVES, suit Hiker's Sets.
4/10 each. These have English bases;
you will have to change the valve socket.
Suitable valve sockets, 1/6 each. The
Lamphouse.

RADIO HOBBIES CLUB.
; The following are available for mem-
hers i—
(1) Attractive Transfers, singles 4d.
each; sheet containing 5 dif-
ferent Transfers, 9d. sheet, 6
sheets for 3/-.

(2) Writing Pads, 1/3 each.
(3) Club Enveclopes, 10d. packet.
(4) Club Badges, 9d. each.
Order from Secretary,
RADIO TIOBBIES CLUB,
11 Manners Street, Wellington.

WANTED—Modern Dial, square or ob-
long; good price paid. Also 0/1 Mill.
meter. Saufflot, Box 48, Frankton
Junetion.

WANTED—P. & T. Mikes and IEar-
phones. — N. Whiting, “Willowbank,”
Mayfield.

WANTED—One 6Q7 Metal or Glass
type, or one 75. J. H. Tattersfield,
Clyde.

WANTED—Radios. State price. C. P.
McDonald, Rewa, via Feilding.

WANTED — Stamps, especially N.Z.,
Canada, British Colonial. Send what
you have. Cash return. Highest Prices
Paid. T. Robinson, Stoke, Nelson.

WANTED-—Willing to pay good price
for good Crystal Pick-up, also Tlectric
Gramophone Motor. W. Gilbert, 19
Charlemont St., Hamilton.

WANTED—Two 49 Valves, also Web-
ley Air Pistol. Write details Rahob
10609, 645 Remuera Rd., Remuera,
Auckland.

WANTED—1J6 or 19 Valves. Replies
to G. Douglas, Palmerston, Otago.

WANTED—Slide Lantern or Movie
Projector. Any size or condition. R.
Meceachem, Matangi, Hamilton.

WANTED—Hiker’s One or Two.—1. A.
Scott, Three Springs, Fairlie.

WANTED-—-OId 5 pin Valve Bases, 6d.
cach. Also 1 yd. 5 wire Battery Cable,
9d. Write D. White, Tahuna P.O.

WANTED—4 or 6 inch P.M. Speaker.
Price and particulars to J. Grey, Ran-
furly Rd., Manurewa.

WANTED — Vacuum  Cleaners and
Parts, all makes. Particulars to 23
James Street, Whakatane.

WANTED—One 615, Valve. Rahob
5738, 90 Botanical Road, Palmerston
North.

WANTED—DBroken Light Switches.—
Rahob 10221, C/o0. “Radiogram.”

WANTED—One¢ Pick-up. Send par-
ticulars R. J. Coop, Te Atatu Rd., Hen-
derson, Auckland. (Rahob 12020).

WANTED—One 1C5G, 1C56T, 1Q5G,
or 1Q58GT valve. J. Curtis, Waterloo
St., Dannervirke. (Rahob.)

WANTED—Good small P.M. Speaker
with output transformer, also 1A7GT
valve. L. Scott, 81 Russell Street,
Westport. (Rahob 11298.)

WANTED—12-Gauge Shotgun, single or
double barrel. Write R. Freeman, C/o
A. Dunnet, Muttonhole Mains, Grey-
town. (Rahob 11021.)

WANTED—Rola 6/11 P.M. Speaker.
Isolantite Midget Condensers. Rahob
10775, Capt. G. T. Edgar, 5 Seaview
Terrace, Lyttelton.

’i’HE LAMPHOUSF;, 11 Mers Street', Wellington,lC.l.
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THE REGENERATIVE DETECTOR

A COURSE FOR EXPERIMENTERS AND CONSTRUCTORS OF ONE
AND TWO VALVE RECEIVERS.

(By A. J. Wooding (Rahob 7513).

INTRODUCTION

Regenerative receiving sets had their
greatest popularity in the early days of
broadcasting, when an entire broadcast
receiver often consisted of a regenera-
tive detector and audio amplifier feeding
into headphones or a horn-type loud-
speaker.  Although this type of set was
superseded by the neutrodyne, T-R-F
and superheterodyne receivers fpr
broadeast reception, regeneration still
survives, especially with experimenters
and radio enthusiasts. It is more
popular than ever, now, with radio
parts in short supply and with so m}leh
interest centred on short-wave rceception.

New regenerative circuits are con-
stantly appearing in magazines and
periodicals, but a description of how
such ecircuits work is rarely found. The
purpose of this article is to give the
radio bobbyist an idea of what is hap-
pening in his one or two-valve set, and
how, by skilful construction and ad-
justments, to obtain the maximum per-
formance of which it is capable. It
will be found helpful for beginners to
study the “Radio Beginners’ Course” in
the 1943 “Lamphouse Annual” before
reading on.

GENERAL CONSIDERATIONS

"Phough regenerator detector cireuits
arc many and varied, they all work on
the same basic principle. This consists
in feeding some of the energy in the
plate circuit of the detector valve back
into the grid circuit, thus increasing
the strength of the original signal and
increasing the gain of the detector
stage. Several types of detector may
have this principle applied to them, but
in all cases the detector valve must
work as an amplifier, as this is the
characteristic which provides regenera-
tion. Now let us look at a few detector
cireuits and decide which type is the
most suitable for the task.

Tirstly, the diode detector cannot be
used, for, although it has“excellent tone
quality, it does not amplify. Secondly,
high-level grid and high-level plate power
detectors require an r-f an}pllﬁer, as
they only work with a large input volt-
age, and reaction has very little advan-
tage except to increase selectivity.
Therefore, we require a detector which
amplifies, and which operates with a

weak signal on the grid, as reaction can
be used to build this signal up to a
fairly large volume. There are two cir-
cuits which fulfil the above require-
ments. One is called the grid-bias, or
anode-bend detector, and the other is
the low-level grid-leak detector.

Reaction may be applied to either of
these, but there is a disadvantage in the
case of the anode-bend detector. When
the input signal voltage increases, the
gain of the valve increases. If the de-
tector is being operated at a point just
below oscillation, in order to obtain
maximum sensitivity and seleetivity, the
increase in feedback voltage due to in-
creased gain may cause it to break into
oscillation, which will often continue
when the signal returns to normal.
Regenerative anode-bend detectors are
therefore unstable in operation.

For the grid-leak deteetor, on the
other hand, the reverse is true, the gain
of the valve decreasing as the signal
voltage increases. This gives an AVC
effect, and 'the regenerative grid-leak de-
tector, if properly designed, is quite
stable to handle. This type has been
popular for many years—from the early
days of radio broadeasting, in fact—and
its method of operation will now be dis-
cussed in detail.

THE GRID-LEAK DETECTOR

First of all, let us consider the grid-
leak detector by itself (i.e., without re-
generation). A simplified ecireuit is
shown in Fig. 1, and the various com-

R¥C
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L Pq)
R¥ B
Slgg
Thnput

ponents are: C, grid condenser; R, grid
leak; C1, plate r-f bypass condenser;
(2, tuning condenser; L, radio-frequency
transformer (coils) ; RFC, radio-fre-

ers Street, Wellington, C.1.
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queney choke; and P, headphones. Therc
are two possible positions for the grid-
leak resistor R, one of these being shown
in dotted lines.

Although the grid of the valve is con-
nected through the grid-leak resistor R
to the cathode, thus bringing the grid
to zero voltage with respect to earth, a
very small grid current still flows, due
to the grid collecting electrons from the
“spacecharge” or negative ficld of elee-
trons around the cathode. The grid
electric current flows round the grid
circuit in the direction indicated by the
arrows (Iig. 1) and in flowing through
the grid-leak resistor produes a voltage
drop across it, according to the formula

E=1R,
where IJ = voltage drop in volts.
I =grid ecurrent in micro-
amperes,
And R = resistance of grid-leak in
megohms,
If the grid resistor is one megohm and
the grid current is .25 micro-ampere, the
voltage drop will become
E=25 X1
25 volt, or % volt.
The voltage drop across the grid-leak
IR has its negative end towards the grid
(see Fig. 1), so that the bias voltage
applied to the grid under ‘“no-signal”
conditions is — .25 volt.

Let us now look at Iig. 2. Ilcre we

have a graph, called a “grid-voltage,

{1l
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.5 Crid current level
(M amps.)
8 5 c
25
— v/ nn o S
-1 =15 Lafs of 25 s +1
No- sighal
Geid votts. Crde ot
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grid current” curve. It is so named be-
cause it is plotted between the grid-bias
volts, on the horizontal line XX (ealled
the “X-axis”) and the resultant grid
current on the vertical line YY (called
the “Y-axis’”). The point O where the
two lines cross is called the “origin.”
The actual curve is the line D E, and
it is obtained by applying fixed voltages
to the grid and then measuring the grid
current that results each time with a
sensitive micro-ammeter or galvanometer.
These results are plotted as points on
the graph, and they are then joined by
means of a smooth curve running

through them. Graphs of this type are
essential to radio engineers, and any
Rahob who is interested in the theory
of valves will find how useful they are.

In Fig. 2 the grid-bias voltage of
— .25 volts and grid current of .25
micro-amp. under “no-signal” conditions
are set at the point B on the gurve.
The stage is now set for the cntrance
of the radio signal.

When the aerial is connected and the
detector is tuned to an unmodulated
radio signal, the signal current in the
aerial coil induces a similar current in
the grid coil by “transformer action.”
The r.f. signal voltage is developed
across the tuned cirecuit, and since the
grid condenser C has very low opposi-
tion to radio frequencies, nearly all of
this voltage is applied to the grid. ITow-
ever, there is already a negative d-¢
voltage on the grid, so that the incom-
ing signal iy super-imposed on (i.e., ap-
plied on top of) this negative bias. The
total grid voltage will therefore follow
the radio-frequency curve which is
shown on the line A in Iig. 3.

Yy
Grid
Current
7: 50 Timeg~——
li Average
='3-;—- Crid curgeﬂl:
Leveh
—— C
X 3 U
-1 —+35] ~|-15] 5 +1
Crid bias. D
Time CJ
—
|/
More C Less
Neg. Neg
A

Sinece the amount of grid current de-
pends on the grid voltage, the grid cur-
rent also varies at radio frequency, and
it would have the same waveform as the
grid voltage, if the grid-voltage, grid-
current curve were straight.

But it is not straight, and a careful
study of Fig 3 will show that the
INCREASE in grid current when the
grid voltage becomes LIESS negative, is
greater than the DECREASE in grid
current when the grid voltage becomes
MORE negative. Thus the average
grid current is inecreased.

In Tig. 2, when there is no signal on
the grid, the grid bias is — .25 volts and

-
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the grid current 1is at the .25
micro-ampere level. In Fig. 3, an
r-f signal having an alternating volt-
age of .1 volt (1-10th volt) is applied
on top of the grid bias. The total grid
voltage then varies between — .15 volt
(—.25 + 1) and — .35 volt (— .25 —
.1), apd the grid current varies between
14 and .46 micro-ampere. The average
level of grid current is now about .30
miero-amperes.

You can see what has happened.
When the detector is tumed to the 1-10th
volt signal, the level of average grid
current has increased from .25 to .30
micro-ampere. This represents an in-
creage of 1-20th micro-ampere.

If a stronger radio signal were ap-
plied, the level of average grid current
is increased still further. In fact, as
the strength or amplitude of the r-f
signal varies, the average level of grid
current varies with it, and if the de-
tector is ,tuned to a modulated r-f ear-
rier, the average grid-current level will
follow the audio modulation, as shown
in Fig. 4

Grid
Current
R 7 -
Figa
8
X
Grid bias.
2B 3
Ti <
ime ;: va
é{ Signal
<;
L.

Now here is a problem. We have
succeeded in making the average level
of the grid current follow the modula-
tion envelope of the carrier, but what is
really required is some way of making
the grid voltage vary with the modula-
tion, in order to control the plate cur-
rent of the valve. How may this be
done?

The answer is, by means of the grid
leak. When the grid current, which
flows through the grid resistor, increases,
the voltage drop increases and thus the
erid bias becomes more negative. In
this way, the application of a modu-
lated r-f signal to the detector causes
the grid bias to vary up and down in
sueceessive dips, as shown in Fig. 5.
This in turn controls the plate current.

+
e et - e =
4 Neg
. BF Carrier
‘A_/

No S'gn/a.l biasg

More hegative
-t Fig,
There are two components in the

plate current (see Fig. 6). Ome is the
amplified r-f carrier wave, which is not

Plo.te R¥carrier
Current
Audio” dips
° “Time
Fig6

wanted and is therefore by-passed to
earth through the bypass condenser C1
in Fig. 1, and the other component is
the audio due to modulation, which
passes through the R-F choke to the
headphones to be converted into audible
frequencies.

APPLYING FEEDBACK

Now for the regeneration. Instead of
bypassing the r-f component of the plate
current directly to earth, as in the
ordinary grid-leak detector, it is' made
to flow first through a small feedback
or reaction coil which is coupled to the
grid coil, in the regenerative detector.

=~ Ll

_‘Fig'f

Fig. 7 is the circuit of Fig. 1, but with
a feedback coil introduced into the
plate circuit, so that the r-f component
of the plate current flows from the
plate, through the feedback coil, through
the bypass condenser Cl, to cathode.

Now it can be seen why a detector
which amplifies is essential. In re-
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gzeneration, the valve has two jobs to
perform. Firstly, it must work as a
detector, as described before, and, sec-
ondly, it must work as an R.F. amplifier
with the output coupled back to the
input.

This feeding back of the input voltage
produces a ‘“‘vicious circle” effect, in
which the original radio-frequency sig-
nal at the grid is amplified, fed back
to the grid, re-amplified, fed back to the
erid again, and so on. Such & process
cannot go on indecfinitely because of
circuit losses, but it is sufficient to give
very high gain when the input signal is
small. Also, the amount of feedback
must be limited, because too much reac-
tion overcomes the losses of the circuit
and oscillation results.

In order to obtain the maximum gain
possible, which is obtained at a point

just below oscillation, a regencration |

control 1is essential. In Fig. 7, the
amount of feedback is econtrolled by
moving the reaction coil towards or
away from the grid coil, the arrow indi-
cating that coupling is variable.

The amount of regeneration is also de-
pendent on the phase relations of the
original input voltage and the feedback
voltage. For instance, if the feedback
voltage applies positive voltage peaks to
the grid at the same time as the posi-
tive peaks of the original signal occur,
theé voltages are in phase and regenera-
tion is maximum. On the other hand,
if the feedback voltage lags or leads the
original signal voltage, regeneration is
greatly reduced.

Now this has a very important bear-
ing on the operation of the regenerative
detector. When such a detector is pro-
perly tuned to a radio station (that is,
when the tuned cireuit is at resonance
with the ecarrier frequency of the sta-
tion) the ecarrier fecdback voltage is in
phase and reaction is at a maximum.
On frequencies above and below the
carrier  frequency, however, phage-
changes in the tuned circuit cause the
feedback voltage to be out of phase with
the signal voltage, and regeneration
falls off on each side of the carrier.
Thus selectivity 1s increased. The
amount of selectivity depends on the
amount of regeneration, and if the de-
tector is operated at a point just below
oscillation to obtain maximum reaction,
and therefore maximum sensitivity,
selectivity is so sharp that the higher
frequency sidebands of a station are
completely cut out. Aundio reproduction
suffers accordingly.

Selectivity is also controlled by the
strength of the incoming signal. A
strong signal applied to the grid of the
detector increases the mnegative bias on

the grid, reducing the gain of the valve
as an R.F. amplifier and reducing the
amount of feedback accordingly. As a
result, selectivity is decreased, so that
the stronger the radio-frequency signal,
the poorer is the selectivity of the de-
tector. Poorer selectivity means a
wider ‘“pass-band,” or band of frequen-
cies allowed to pass the grid.

Another point to be noticed regarding
selectivity is that the current taken by
the grid “damps” the circuit, making
seleetivity even poorer. Grid-current
damping is neutralised by regeneration,
but in the case of the strong signal
mentioned above, regeneration is cut
down and grid-current damping once
again reduces the selectivity.

‘When the detector is tuned to a weak
signal which is close to a very strong
one, the strong undesired signal will
“ride through,” by decreasing the re-
generation and making the pass-band
wide enough to admit it. The only
remedy in such a ease is to reduce the
pickup of the aerial, such as by means
of a volume control in the aerial eir-
cuit (aerial condenser). This reduces
the strength of both the desired and
undesired signals, but the desired signal
strength may be increased by more re-
generation.

A PRACTICAL CIRCUIT.

Now here is a practical one-valve re-
ceiver circuit which will give satisfac-
tory results on broadeast and short-
waves. It is shown in Fig. 8. The
heavy lines represent wires carrying
radio frequency, and these should be
made as short as possible in practice by
careful lay-out of the parts. A screen-
grid valve is used, as this type is the
most sensitive for regeneration. As the
plate load is a pair of headphones,
which is a comparatively low-impedance
load, 2 valve having a fairly low plate
resistance is preferred, such as types 49
or 33.

In battery valves, grid current does
not start unless the grid is made
slightly positive, so the grid leak is
connected to the “A -} side of the fila-
ment. This may be done as in Tig. §,
or, if it is desired to have the grid
resistor conneected across the grid con-
denser (in parallel with the condenser),
the A -+ side of the filament is earthed.
A good example of the latter method is
the well-known “Iliker’s Ome,” and it
cxplains why the A-battery of the
“Hiker’s One” should be connected with
A + earthed. However, there 1is mo
particular advantage with either method
of grid-leak connection, and the con-
structor may choose the one which suits
his fancy.

THE LAMPHOUSE, 11 Manners Street, Wellington, C.1.
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A characteristic of the regeneration
control is that when it is varied it also
varies the tuning of the detector. This
is definitely undesirable, and since cer-
tain controls have less detuning than
others, the effect may be taken into ac-
count when choosing the type of coptrol
to be usesd. Ome of the best reaction
controls, for smoothness and minimum
detuning, is the ‘“throttle” condenser in
the plate circuit. It is used in Fig. 8,
the .0001 mfd. variable condenser being
the throttle condenser. The principle of
operation is as follows:—An increase in
the capacitance of the throttle condenser
decreases its reactance (opposition) to
radio frequencies, so that the r-f com-
ponent of the plate current which flows
from the plate through the reaction coil
and through the throttle condenser to
earth, is increased. And since the r-f
current through the reaction coil is in-
creased, feedback to the grid circuit is
also increased.

A decrease in the capacity of the
throttle condenser, on the other hand, in-
creases its reactance, and the r-f com-
ponent of the plate current which flows
through the reaction coil is decreased.
Feedback is therefore decreased.

Thus regeneration may be controlled
by varying the capacity of the throttle
condenser.

Another control in the cirenit of Fig.
8 is the 100,000-ohm potentiometer,
which controls the positive screen volt-
nge. A screen-grid valve has a critical
value of screen voltage, generally around
30 volts, at which the valve is most

N Fig.8
Rererence. means Connected Ca » S

—— Comnrron €arth point

sensitive for detection, and the poten-
tiometer may be wused to select this
point.

DESIGN OF COILS

Much care should be given to the
design and construction of the r-f trans-
former, as it is upon this unit, more
than any other. that the success of the
set depends. Fven when the receiver
appears to be functioning correctly, fur-
ther adjustments to the reaction coil or
aerial coil may succeed in bringing in
more distant stations. There are cer-
tain fundamentals which must be ob-
served in winding coils. Firstly, wind
all coils in the same direction on the
former, so that the voltages will be
properly “phased.” Secondly, wind the
reaction coil at the earthed end of the
grid coil, as shown in Fig. 8 This
avoids instability due to capacitive
feedback from plate to grid. Thirdly,
when wiring up the coils, use the con-
nections shown in TFig. A careful
winding without overlapped turns also
improves performance.

The first coil to consider is the grid
coil. On broadecast it is usually close-
wound, while on short-waves it i1s often
space-wound to reduce the distributed
capacitance between turns. As it is the
tuning coil, its inductance is determined
by the frequency range to be covered, and
may be very conveniently determined from
the “Capacity, Frequency and Inductance
Chart” in the 1942 “Lamphouse Annual.”
Obtaining the right number of turns to
give the desired inductance is not quite
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S0 easy, as it is necessary to work out a
formula, For a single-layer coil, close-
wound, of the broadeast-band type, the
formula is

7 N&
9r + 101 ,
where N = number of turns,
I: = inductance of coil in micro-
henries,
r = the radius of the coil in
inches, :
And 1 = the length of the coil in
inches.

When we wish to know the number of
turns for a given inductance, the formula
becomes

Ly2
N = EVE v serl
- a3

where N, L and r have the same mean-
ings as before and t is the turns per
inch of the wire. There is a wire table
giving turns per inch in the “N.Z.
Radiogram” for August, 1943, on page
22.

A most useful formula is the one
which is used for space-wound short-
wave coils. This formula is

N-VEE =%+ BL,

where the symbols have the same mean-
ings as before. It looks a large formula,
but it is very easy to work out.

As an example let us apply the last
formula to a coil on a one-inch diameter
former, with the turns spaced so that
the coil is one inch long. It is to have
an inductance of 5 micro-henries. Then,
in the formula, L will be 5, r will be
% (since radius is half the diameter),
1 will be 1, and then

N =\/(T‘51:‘( th ﬁ)’d-

Working out the numbers in brackets
first,

N =\(18- 3 + 40) X5

=\ 57% x5
=\/ 289

»= 17 TURNS.

THE: LAMPHOUSE, 11

When the number of grid coil turns
has been calculated, the grid coil may
be wound on its former, leaving suffi-
cient room at each end of the former
for reaction and aerial coils and mount-
ing brackets.

(To be continued in mnext month’s
“Radiogram.”)

STAMPS
Thanks to the following Rahobs who
have donated used postage stamps  to
the Club:—11085, 9697, 11125, 11837,
10765, 11119, 11388, 5910, 11847, 11,588,
59?5),}1}14?;’7, 11368, 12018, A130, 11324.
—Rahob 1.

8 Unusual
v g‘ Items

: \l From
OHMITE NEWS

It is claimed that a synthetic textile
filament is now the finest filament pro-
duced by man or nature. It is so fine
that it 1s only one-eighth the weight of
the finest silk filament and 20,000 miles
of the filament weighs one pound.

*® * *

Add to the many new uses for glass
reported in this column the marvellous
use of glass springs for stresses up to
2000 Ibs. per square inch. In many re-
spects glass is better than steel for this
purpose. It is more truly elastic, re-
tains its eclasticity over a broader tem-
perature range, is immune to acids and
apparently to fatigue also. One glass
spring showed no signs of failure after
8,000,000 deflections in a sulphurie acid
mist.

#* * #

A new and very valuable use for high-
frequeney heating may result from re-
search now being conducted for the pur-
posc of preveuting a $250,000,000 yearly
stored grain loss due to insects. In the
experiment the grain was passed between
two electrodes and subjected to an
electrostatic field of 3.5 megacycles. In
50 scconds the temperature of the grain
wus raised to 130° F. and all four life
stages of the inseets were killed.

#* % *

The famous soap that is 99.44% pure
has nothing on the mercury that is
99.99995% pure and is being produced
in a certain laboratory at the rate of
half a ton daily.
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Big Reduction

in Price!
OLD BATTERIES LIKE NEW

“TARMAG”—THE BATTERY TONIC.

Tarmag dissolves the Basic Sulphate of lead
crystals which prevent the electrolytic contact,
and enables the Dbattery
to function as  new.
Tarmag will bring your
old battery up to full
strength ~— will increase
the life of mnew Bat-
teries up to 50 per cent.
For better lighting and
split second. starting try
Tartiiag.' Tarmag is a
liquid = which is simply
poured into the cells.

Complete: with instruc-
tions.

Cat. No.' JA70, for 6-
. volt Battery 2/

Cat. No. JA70a, for 12-volt battery 5/6

MINIATURE SCREW
HOLDERS

Bakelite Lampholders,
miniature screw thread
which takes torch and
similar lamps.

Cat. No. JS223—

1 /8 each

Just the thing for your radio cabinet and
other fine furniture. 6 oz. bottles.

Cat. No, JU306 ........covounn.. 1/5

Other C.O. Products include:—
C.0. Waxshine (Floor Polish)—
@at’ No: JJEB00" S o0, =F 1/4%
C.0. White Canvas Cleaner—JU301 .. 1/5

C.O. Grease Chaser (Soft Soap in Jars)
JUBO2EEEC. S . S -G 1/8

C.0. Black Shoe Polish—JU303 ..... 73d.
C.O. Brown Shoe Polish—JU304 .... 73id.
C.0. Lusta Polish Cream—JU305 .... 1/8
C.0. Disinfectant—JU307 .......... 1/22
C.O. Metal Polish—JU308 .......... 1/2%
C.0. Woodwax (Stain Polish)—JU309 1/5

ELECTROSHINE

Just rub on your taps,
door handles, knobs, name-
plates, etc. It will give
them a gleaming  silver
finish. Gives new beauty to
brass, copper and similar

.............. D/ botde

= OSRAM

LAMPS-=;

o

E 40 Watt, 2/2

| 60 Watt, 2/3
75 Watt, 3/3

30

IOCIOL

All the Popular. Types available at the Lamphouse.

100 Watt, 4/-
150 Watt, 7/-
200 Wait, 10/3

(0) 2= {lo )} e (o) = {0} —mie——— (o) — {. ]
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ADAPTORS

For end of cords to fit into light
socket for extensions, etc.

Cat. No, JG210 .... 1/3 each

INSUVARN
QUICK DRYING INSULATING VARNISH

Fresh stocks just on hand. Insuvarn is a
fast-drying moisture-proof Coil Dope. Painted
over Coil Windings it will hold them rigidly
in place and prevent the atmosphere getting
at the windings. Excellent for coating Coil
Formers before they are wound, and for im-
pregnating wood panels so as to ensure they do
not absortb moisture. Insuvarn can also be
used for mending Speaker Cones, and a hun-
dred and one other Radio jobs requiring a
first-class insulating varnish or cement.

Insuvarn is also sold under
the trade brand: “Stucka” as
a liquid glue, and ¢an be
used for mending Wood,
Bakelite, China, Glass, etc.,
etc. Every serviceman and
home experimenter should
have a jar of Insuvarn on
and.

Cat. No. JU159 2/3 i

LAMPHOUSE
CIRCUIT BOOK

Contains 80 pages, with about 200
different circuits. This book has been
prepared in response to hundreds of
inquiries which we receive for a
publication containing a comprehen-
sive range of Radio circuits. All the
circuits have already appeared in
various numbers of the Lamphouse
Annual or the "Radiogram," and no
claim is made that the book con-
tains new circuits,

Radio enthusiasts will find the book
of great use for reference purposes.
Circuit diagrams only are given,
there being no constructional details.
The circuits include Electric Fences,
Power Packs, S.W. Converters, Wave
Traps, Testing Equipment, Code
Oscillators, Aerial Systems, Ampli-
fiers, Crystal Sets, and Electric and
Battery Sets of every description.
LAMPHOUSE RADIO CIRCUITS—

PRICE 2/6. Postage 3d.
Cat. No. JB100.

NOTENNA AERIAL
ELIMINATOR i

Equally successful on both broadcast and short-
waves. Replaces aerials of all types. Very
compact size. No lighting arrestor required.
Reduces noide, interference and man-made
static. Simpl{ attached between . aerial and
earth terminals on your set and to earth wire.
Money back if you are not more than satisfied.
Dimensions 4in. x 2%in. x §in,

Cat. No. JA310 ................. 8/5

" THE “WIRELESS”
ELEMENT

Cannot burn out!  This Element is made on
an entirely new and patented principle. Having
no element wite, cannot burn out. Easy to fit.

Cat. No. JE517 ............. 9/6 each

BELL PUSHES

P

Good quality
Brown Bakelite
Push; 1% in. dia-
meter.

Cat. No. JG334—

1 /7 each

THE LAMPHOUSE, 11 Manners Strect, Wellington, C.1.
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AUCKLAND.
(A. Walker, President).

June 30 was an outstanding night for
many of our members, as it brought us
exactly an even century (100) in mem-
bership for 15 months of existence. The
foundation members considered it an
occasion they had been looking forward
to with pride, and eongratulations were
plentiful.

Mr. G. Munro was the fortunate mem-
ber to even our score.

Now, then, sister clubs, we would be
interested to hear when you reach the
first century, as we are looking forward
to our second one and have two starters
already.

For the senior members we have com-
menced a super-het competition, consist-
ing of three tubes and rectifier of any
design or circuit and entrance fee is 1/-.
There will be two prizes of 10/6 each
and the judge will have a set of rules for
judging to. The judging date will be
decided at the beginning of September.

The juniors are having quite a deal
of fun with their construction and are
now solving the problem of why the set
is not functioning according to schedule.

The reintroduction of Friday night
shopping has not altered our activities,
and we will continue to hold our meet-
ings as usual every Friday night at the
elubrooms, Room 5, Abbott’s Chambers,
Karangahape Road.

We would like to make it clear that
members are not obliged to belong to
N.Z. Radio Hobbies Club to be a mem-
ber of our club.—J. Forrest, Secretary.

MOTUEKA

This is Motueka, calling all Rahobs.
There was a fair attendance at the first
meeting, and all present were very keen
to form a Branch. Mr., Mackay was
elected to the chair, and explained some
of the advantages of forming a Branch.
The following were elected to the
executive —Patron, Mr. F. H. Cooper;
President, Mr. J. II. Robertson; Vice-
President, Mr. Holmwood (subject to
consent), Secretary and Treasurer, Mr.
B. F. Mackay; Auditor, Mr. P. T.

Driver; Committee, Messrs. M. McNabb
(subject to comsent), I. Holdaway, J.
Stevenson and S. Waters.

The meeting was not in favour of
holding meetings in private houses, but
the matter was left in the hands of the
President and Secretary to arrange. It
was also decided to hold a dance at
some future date, and that the music
should be supplied by amplified record-
ings. The meeting then closed with
supper.

All Rahobs who have not joined, please
get in touch with either the President or
Secretary, who will tell you when the
next meeting will be held. New members
are urgently needed; don’t let your
Branch down, come along and help us.

This is Motueka signing off, with an
appeal for more members and an appre-
ciation for the help of the many people
who have helped us to get going.

B. F. MACKAY, Secretary.
HAMILTON.

Rahobs interested in Jonnng a local
Radio Club please get in touch with
Rahob 7793, S. Andrews, ¢/o Mrs, Town,
Mitcham Avenue, Forest  Lake, Ham—
ilton.

The first meeting was advertised in
the “Waikato Times” and was held on
July 12. Meetings will be held at 7
p.m. every fortnight thereafter,

MATAMATA.

Rahobs interested in forming a club
please get in touch with H. J. Bathe,
c¢/o R. Clark, Box 37, Matamata.

DUNEDIN..
THE DUNEDIN Y.M.G:A. RADIO
HOBBIES CLUB.

Dunedin calling all Rahobs., I would
like to take this opportunity to say a
few words on the operation of our
braneh, We have two classes on radio
c¢ach night, with an Instructor in charge
of each class, instructors being A. R.
White and G. Halliday. It is hoped

(Continued on page 28)
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VALVE PRICE LIST

All prices are subject to alteration without notice.
Many types are still unprocurable.

Valves. S.

QA4G ... 17 10
0724 ..ienn 12 8
074G ... . 12 2
OBV % % ¢ oBacaoaodoa 9 0
1A4-P ........... 12 8
1A5-G ...l 14 2
1A5-GT/G ....... 14 2
JLTATG P 1111
IVAHE  o0808aa00000 14 3
IVAGIET © 4 o 000000 RIS
1B4-P ...l 13 9
1B5/258  oooee.... 10 0
1C4 (Aus.) ....... 12 0
s o 13 11
NEH  coasaabbacoogo 12 0
WG o oBa00000000 13 9
1D4 (Aus.) ...... 12 8
1D5G-P ... 12 0
ULEGCHY  sastocanso —

BBGe Al ... ... 13 1
1D8GT .......... 20 5
1B5G-P ......... 12 6
IRFGEVES . e 18 6
TR s . . 12 0
LG . . 13 0
WG - - dhatiadBiotg 13 3
1F7G-V ..ol 14 4
144G RO © L
1GoG e 11 6
1G6G ...l 11 6
1H4G ... 7 3
IH5G s 13 5
1H5GT ool 13 1
1H6G  ........... 12 0
(EGE R % BB 5 o8 J5 10 5
1K4 (Aus.) ...... 1 (3
1K5 (Aus.) ....... 12 3
GG . . 5806 0 soo 11 6
1IK6 (Aus.) ...... I2PN8
1IK7G (Aus.) ....,. 13 3
1L5G (Aus.) ..... 12 6
IM5G (Aus.) ..... 12 9
IVGIGT B8 . S5 qaano o0 12 9
INSGT  ..o..nee.. 13 0
INSGT/G ....... I2RNG!
UPEIEITE 8 aged0n o 14 5
1Q5GT ... ..... 13 9
BB 88 5000aa00000 12 6
ISAY |1 P 12 6
IS5, W PRI, . R 12 6
1 SR 12 6
ITEHCHE o o dlinads 16 6

Valves. s. d.
TVER L 8 6
2A3 .......... 8 14 1
QAX4G ........... =
0740 B © o RE, 8 9 5
2AG) . G 9 5
AT Y™ . 3 LR 11 1
DBT 4 " so00n00d6bc § 11
U5 e - - 12 0
DX/ STYL e PR T 19 6
GIOREAY o b od8s o 13 0
B, G a0 o oo ook 13 6
UG SR M 8 8
DIV S 13 6
AL O 35 9 6
SW4GT ...l 10 0
HNCEG I 8 6
F R (e 8 o o g o 6 0
TR T T, N 6 4
59575 el o G o0 0 - o d oG 8 2
HZAY R | B 104 301
(F\33 W o Aol B o 16 6
GIAY) S I P 11 6
6AG6 el 12 2
GA I w9 .. By 10 0
GASI ¥ S8Ry, .. AL 12 8
(7. %1€ O 10 5
GGG TR 10 0
6AB5/6N5 ..... 12 9
6AB7/1853 ...... 18 0
6ACHG 10 0
6AC7/1852 ....... 20 0
GADTG ... 12 0
ARG 12 6
GATEGE - S P 10 0
BAETGLT ... —
BAF6G  .......... 10 0
(11571 C SR 10 0
(185 . S 906dagoado oo - 17 6
BIROGE oL e 11 6
(AN, . . 1 7
OB7-8, AR IR0
688 13 0
6BRG 1 9
605 e - ORF 910
GESENT .t 10 0
FCE™ T e o 508 - o o 9 3
6ESE R I I2810)
GIDBIE | 9 3
GIDSGE s =Y. 12 7
6K5 12 0
6155 10 10
GESEG R S 9 4

Valves.
6F5GT
GIIGRS RS a3
616G ...... ...,
77 o000 aBG v
618G
6G5/6H5/6U5
6G6G
6G8G (Aus.) .....
(FE08 o050 anbar ok

6K6G

6K6GT
@ ooogoog ooaoo
6K7G

6KTGT
BINST ki ys 8.
6K 8G
GIZ50 e
GILIGE I g=-b .
6L6G
GIETE B S S
6L7G
6N5 (see GAB5/6N5)
6N6G
(37 & b ots 00080 o
6N7G
6P5G
COTR .. . oot
6Q7G

6Q7GT
GRT" | odlicooasssane
6R7G
OSTIRML e - o %
657G
6SA7
68C7
6SF5
6817
6SJ7 S
6SK7
65Q7
6SR7

'HE LAMPHOUSE, 11 Manners Street, Wellington,

= =,
WL OO DWW Sy

—

@
—
cCovOoOUMS OO oUHOIaGO RSN ~—OS

©
i

bt =
— <
—

SO DRI UNO D

© O ©v
—
o oD

10 10



20 THE N.Z. RADIOGRAM August, 1944.
Valves. s. d. | Valves. s. d. | Valves s. d
6U5/6Gs  ........ 12 0 | 128¥5  ........... 9 6|36 ............... 9 35
6UTG  ............ 910 | 128J7 ........... 9 6| 37T ... 9 .4
6Ve ... 13 0 | 128K7 ........... 9 6 | 38 ... 9 0
6VeG ..., 16 6 | 128Q7 ........... 9 6| 39/44 ............ 9 5
6V6GT  ......... 10 0| 128R7  ........... 10 6 | 41 ... 8 10
6VOGT/G ....... 10 0 1223 ... 9 6 42 8 10
6W7G ... 12 6 5 16 4 43 9 0
6X5 ...l 12 0 | 19 10 6 | 45 ...l 7 2
6X5G ... 10 6 | 2 19 0 | 45Z6GT ......... 9 6
6X5G1 ... 10 6 | 24A 9 5|46 ... 11 2
6XH5GT/G ....... 1010 | 2546 ............ 1310 | 47 ...l 911
6Y6G .l 13 6 | 25A6GT/G  ...... 10 948 ... 21 0
627G ... 13 6 | 25A7G  .......... 13 6 | 49 ... 10 2
6ZY5G ...l 13 0 | 25A7GT  ......... 12 6 1 50 ...l 20 9
TAS .. 13 0 | 25B6G .......... 12 6 | 50I6GT ......... 11 9
TASD  sco0000000000 13 0 | 25B8GT ......... 13 6 )53 ..., 13 0
TAT  co00000000000 13 0 | 256 ............ 12 6 | 55 ..oooeinnn..... 9 6
TAFALML 500006000 13 0 | 25L6G  ........... 10 0056 .ovvvnnnn..... 6 5
UL  coc0000000000 13 0 | 25L6GT ......... 10 3,57 ... 811
TS  co00000000000 — BL6GT/G ... 10 5| 58 ...l 8 6
7B5-LT ..l 13 0| 25v5 ........ 19 659 ... 13 0
7B6-LM  ......... 13 0| 2525  ............ 8 9 | 70L7GT  ......... 15 6
BT .. 13 0| 25746 ............ 116 | 1A ............. 8 9
7BR-LM ... 13 0 | 2526G  .......... 9 6 | 75 8 9
705-L L. 13 0 | 23Z6GT  ......... 9 6| 76 6 4
7C6 . 3 0 | 25Z6GT/G  ....... 10 0 ) 77 . 9 5
CT e — 260 e 6 2| 78 ... 9 5
Y4 13 0|27 ... 6 0 [ 79 ... ... . 11 2
10 e 19 6 | 30 ..o, 611 | 80 ... ... 5 8
12A5 ..., 14 0 | 31 ...l T 6 1 8L . 18 2
12A7 ..., 14 4 | 32 ... I 9 )8 ... 10 6
12A8GT  ........ 10 0 )33 ........e..... 11 7 (83 ... 10 0
2B8GT ..., 13 9| 34 ... 11 6 | 83V ... ... ... ... 13 8
1208 ...l 13 013 ... 9 3| 84/6Z4 ........... 9 2
12F5GT  ......... 10 3 | 35A5  ............ 13 0| 8 ... 9 0
12J5GT ......... 9 6 | 35A5-LT ........ 13 0|8 ..., 9 5
12J7GT  .......... 10 0 | 3L6GT/G ....... 10 2 ) 1124 ............. 9 6
RK7GT ........ 9 6 | 3BZ4GT .......... 9 6 | 1I7N7GT ........ =

12K8 ... ..... 13 0| 357256 ............ 13 0 | 117Z6GT  ........ 15 0
12Q7GT ... 9 9 | 3BZ5LT ......... 13 0 | 117Z6GT/G ...... 15 0
12SA7 ........... 10 6 | 35Z5GT ......... 910 | 302 ............... 13 6
12807 ... 10 6

PEN FRIENDS WANTEDF

Rahobs  wishing to  contact  other
readers may have their names, addresses
and interests published at a cost of 1/-
for each announcement, which must not
exceed 25 words.

Rahob A124, Mr. R. Henderson, 18
Madden Grove, Burnley, Melbourne, Aus-
tralia, would like to correspond with
members of the Club, particularly inter-
ested in DX and Photography.

Rahob 7215 wants a Pen-friend inter-
ested in motoring and farm work in Aus-

' THE LAMPHOUSE, 11 Ma

tralia to exchange magazines, ete. Ad-
dress, C. P. McDonald, Rewa, via Feild-
ing.

Rahob 9143, A. N. Sims, Fenton
Street, Thames, wishes to contact some
Rahob who can assist him with informa-
tion regarding magnetising, using a
motor ficld.

Rahob 7984, Alex. Pollard, 92 Chal-
mers  Avenue, Ashburton, requires pen-
friends, 16-17 (of either sex), interested
in Ball-room or Tap-dancing, or Swing
Musie,

eet Wellington, C. l.v
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(By II. VERNON WIIEATLIEY)

WITTIQUIZ— SCORES
100%—You are wasting your time
here. Professor Einstein necds an as-
sistant.

75%—still clever.

40%—Just normal.

Get below this and we would advise
you to forget you ever attempted the
question. Don’t brag about it to your
friends.

1. If you had a red powder (and it
could take two other forms, too) and
found it was soluble in carbon bi-
sulphide, you’d be fairly sure it was one
of the following clements or substances.
A clue—it is allied to sniphur. Your
choice—(a) sal-ammoniac: (b) sele-
ninm; (c¢) haematite; (d) manganese
dioxide; (e) a sulphuric acid deriva-
tion; (f) caustie potash.

2. A Daniel cell makes use of two
electrolytes. One of these is a diluted
solution of sulphuric acid. Although
these cells are practically musewm pieces
these days, can you give the name of
the other liquid used? The dilute sul-
phurie aecid is in a porous pot, and the
other solution is in a glass jar, in which
the porous pot stands. (a) Carbon-tet;
(b) sal-ammoniac; (¢) copper sulphate;
(d) brine; (e) pure undiluted sulphurie
acid; (f) distilled water.

3. If we had a ecircuit “conductively
coupled” we would know that it was
(a) indirectly coupled; (b) magnetic
coupled ; (e) not regenerative; (d) direct
coupled; (e) conventionally coupled.

4. Just what is an aperiodie circuit?
(2) Untuned; (b) possesses a low re-
sistance; (e) encourages oscillation; (d)
definitely oscillatory; (e) tuned.

5. Radiosondge has become somcthing
of an art and the correct use of it is
invaluable. Pecople who use the system
arec called (a) artillery officers; (b)

meteorologists; (c) tank commanders;

(d) pilots; (e) spiritualists; (f) astrolo-
eists. 3

6. When two dissimilar metals touch
in free air, one becomes positive and the
other negative. Strange, but true. This
effeect is called the (a) Peltier cffect:

(b) Maxel effect; (¢) Volta effect; (d)
Leyden effect; (e) Farad effect; (f)
Ohm effect; (g) Amnpere effect.

7. Professor Weber was honoured by
having a unit named after him. This
unit was (a) pole strength; (b) induc-
tance; (e) polarity: (d) poundal; (e)
dielectric constant; (f) decibel.

8. If you decided to put an alkaline
cell into commission you would use for
an electrolyte (a) dilute sulphuric aecid;
(b) dilute caustic potash; (c) bicarbo-
nate of soda; (d) manganese dioxide;
() ammonia; (f) chloride.

(9) This is a trap for the unwary. If
you had an alternator to overhaul, would
you give a great deal of attention to
the commutator, polishing it up and so
forth, and also cleaning between the
segments?

10.  If you built a smoothing choke,
using no specifications whatsoever, and
then found that the gap in the core was
too small, just how would you expect
the choke to act? (a) Ready satura-
tion and loss of inductance under load:
(b) no saturation point and increased
inductance under load; (c¢) eddy cur-
rents very apparent and internal resist-
ance increases under load: (d) no
saturation point and loss of induetance
under load; (e) the induectance would
be smaller than anticipated either with
or without load.

(See Page 28)

ENSIGN CONDENSERS

Chassis mounting.
Well made. Bri-
tish. Air - spaced
vanes. 1 in. shaft.
Suitable for Hiker’s
One and other sets
requiring a good
single gang Con-
denser. .0003—

Cat. No. JC914—

; 1 0/3 each

Cat. No. JC915—

10/3 =

SPECIAL SHORT WAVE TYPE
.00015—Cat. No. JCO13 . ... 11/3 each
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Motueka, 10th June.
I am not worrying about a prize in
your competition, but on seeing it in the
June “Radiogram” on page 23, it gave
me an idea., You see, Radio has a big
part to play in life these days, and
electricity is wused by everyone, and
everyone should know a little more
about it., I would suggest that you
publish circuits or diagrams on Sound on
Film, As I do a bit of amateur movies,
and I understand that the 8 mm. film
now produced in the States (U.S.A.)
has a sound track, and lots of N.Z.
movie fans will want to build and fit a
Photo Hlectric Cell Amplifier and

Speakei to their outfits.—Rahob 6280.

Whangarei, June 13th.

Just a few lines to say how much the
“Radiogram” is appreciated in this
home. My boy of twelve, who is really
the Rahob, as T entered the membership
in his name to get him interested in
Radio, is very keen on looking through
the “Radiogram.” Neecdless to say, I
run him a close second; we often both
desire it at the same time. Boy-like, he
looks first of all for “Slips at the Mike,”
then “Hints and Kinks,” while T find
enjoyment in every page, although
nearly every other page is in the nature
of being “double Dutch”. to me, despite
my intense interest in Radio and what
makes it go. However, it is worth the
small fee of 6/- to learn even how much
I don’t know, so here is wishing your
paper and all the various activities that
it has inspired the very best of wishes.
Please find enclosed my boy’s subserip-
tion for the ensuing year.—For Rahob
9740,

That Notenna Aerial Eliminator I got
some time ago is very good and saves a
lot of bother. T am satisfied with same.
—DRahob 11679 (26/6/44).

Motueka, 10th June.

May I suggest that in your pages of
the “Radiogram” (6 and 7 in June
issue) it would be much more to
readers’ advantage if you were to put
all the “For Sale” together-—say on
page 6—and the “Wanted to Buy” on
page 7, instead of having them all
mixed together —Rahob 6280.

T e S \ M'*Tp <& 0’(2:‘

BN

I am writing you these few lines to
tell you how pleased I am with the
Club. It is a good 6/- worth, and I am
glad I joined up now. I have received
five “Radiograms” so far, and T find
them very interesting. Please find en-
closed some New Zealand stamps which
I have hunted up to add to the collection.
Here’s wishing the Club well for the
coming year.—Rahob 11119 (28/6/44).

I wish to acknowledge receipt of goods
sent to me. They were all in good con-
dition and T am well satisfied with
them. The new “Annual” is very in-
teresting, especially the article “Getting
Started.” I think more ean be learned
from material arranged in this manner
than the straight technical way of put-
ting it. T thank you for the great deal
of pleasure I have derived from radio
through belonging to the Hobbies Club.
In answer to your letter after the last
order, I had paid my subscription at the
end of May and have my ecard, ete.
Hoping you are having all the best.—
Rahob 9256 (25/6/44).

For a chap like myself who is only
studying Radio in his spare time, the
“Radiograms” are certainly wonderful
little magazines.—Rahob 7626 (Timaru).

I have to acknowledge receipt of the
1944/45 “Lamphouse Annual” and to
extend my sineere congratulations to the
Lamphouse in being able to produce
such an outstanding mnumber in these
hard times. To my mind it is the best
yet.—Rahob 8955 (Greymouth 27/6/44).

3 Ardmore.

As a Wellington Rahob now in the
R.N.Z.AF.. T have an important ques-
tion which has been in my mind for
some time aud one for which so far 1
have found no answer. Ilow is it that
Wellington, the capital and headquar-
ters of the' club, has no clubrooms and
meetings, etc., as have various ‘other
towns and ecities throughout the coun-
try? Surely headquarters is setting a
very poor example in not attempting to
get something going. What’s wrong with
Wellington Rahobs that they should be

(Contmued on page 26)
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GIRDLING
THE GLOBE

BROADCAST.

DX observations of the month by Arthur T.
Cushen, 105 Princes Street, Invercargill, DX
advisor to the Radio Hobbies Club, and Short
Wave Editor of the New Zealand DX Club’s
bulletin, “New Zealand DX-TRA.” All com-
munications to the above address will receive
prompt attention.

Solomons.—*“A.E.S., Bougainville,” a new
station for troop entertainment has been heard

. opening. at 7 a.m. on 670 kilocycles. This

station is operated for American Servicemen in
the South Pacific. Schedule is 7 a.m.-11.15
p.m., and this station is also a member of
the ‘“Mosquito Network.”

China.—~XPRA, Kumning, China, 690kcs., a
station operated by the National Government,
has been heard at 2.30 a.m. broadcasting
American Special Service programmes, includ-
ing “Personal Album.”

North America.—Reception of the early
morning programmes from this continent have
been heard this month from 10 p.m. tll 1
a.m., which means that we are to have a long
DX season through the summer from these
stations. Strength is still only fair from most
of the transmitters, and only the powerful ones
have been heard with any regularity. Here
are those noticed: KGO (810), KARK (920
opens at 10.45 p.m.), WOAI (1200), KSTP
(1500), WLAC (1510), KOMA (1520),
WCKY-KFBK (1530), KXEL (1540), WQXR
(1560), XEMC (1590), all heard at 11 p.m.

NORTH AMERICAN BROADCAST
STATIONS.
New Ones and Alterations.

+Here are some additions for your log in the
“Aunual,” and some corrections:—
New—

790 kcs.—WEAU, Eau Claire, Wisc. 1,00 C
1400 Kcs.—KS])B, Jamestown, N.D. 250 C
1490 kes.—KPLC, Lake Charles, La. 250 C
1490 kes.—KXO, El Centro, Calif. 250 P
Frequency Change—

820 kes.—WTBO, Cumberland, Md. 250 E

{from 1450 kcs.)
1450  kes.—KCMC, Texarkana, .
Tex. (from 1230 kes.) .... 250 C
Call Corrections—

790 kcs., KVAS to KVOS; 900 kes., WSEA
to WSBA; 980 kes., WGRG to WGBG; 1400
Ik(c;.],(RKLUE to KLUF; 1490 kcs., KBRK to

State Corrections.— >

770 kes., WEW, St. Louis, Mo, (not Minn.).
1260 kes., KGGM, Albuquetque, N.M. (not

1340 kes., WGAA, Cedartown, Ga. (not Go.)
1420 kcs., WOC, Davenport, Towa (not la).

. 1)450 kes.,, WCHYV, Charlottesville, Va. (not
a.).

SHORT WAVE.

United States.—KGEX, General Electric,
Fairmont Hotel. San Francisco, was opened on
July 1, and broadcasts programmes to the
Philippines. Can be heard till 5 p.m. on 15.33
mes,, and broadcasts 9 p.m.-1 am. on 9.53
mcs., suffering interference from WGEA tili
midnight. Many other changes have taken
place as from July 1st, and these include:
KROJ, 17.76 mcs., broadcasts to Australia 1-
3.45 p.m.; KWIX, 9.85 mcs., now opens at
8 p.m.; KGEI, 15.13 mcs., opens 5 p.m. in
chain with KES2 and KRO]J. WGEO has
tdken over the 7.25 mcs. frequency from KGEIL
for the European transmission, and can be
heard till signing at 7 p.m. An interesting
verification from CBS, which enclosed the en-
gineer’s schedule for the 24 hours’ operation
covering 17 pages, shows the amount of work
behind the operation of a system like CBS,
which now operates six stations, WOOW,
WOOC, WCBX, WCRC, WCDA, and WCBN.

Australia.—The new transmitters of General
MacArthur’s headquarters,, VLC-4, VLC.5, and
VLC-3, have all been put into service this
month. VLC-4, 15.315, is used to Western
States of North America from 5.12 p.m. in
chain with VLG-3, 11.71 mcs. VLC-6 on
9.615 mcs., is also used to the Western States
at 3 a.m., in chain with VLG-3. VLC-5,
9.54 mcs., broadcasts to Asia from 10.15 p.m.,
an English period is heard at 10.30 p.mn., this
service being also heard over VLG-4, 11.84
mcs., and VLI-3, 15.315 mcs.

Mediterranean.—JCJC, Army test transmit-
ter in this area has moved to 7.22 mcs., a fre-
quency recently vacated by Rome Radio, and
can be heard at good strength signing at 5 p.m.
The schedules are 35 p.m., 10 p.m.-2 a.m.,
3-7 am. A list of news sessions from stations
in the Middle East is broadcast at 6.30 a.m.
on Mondays. Times are given in GMT and
Cairo time.

India.—Delhi now broadcasts on the an-
nounced frequency of 15.35 mcs. at 1.45 p.m.,
when news in English is presented. English
again heard at 2.30 p.m. in a message service
to the Far East.

Algiers—“United Nations Radio,”’ Algiers,
can be heard on 6.025 mcs. in chain with the
6.04 mcs, outlet, with news at 8 a.m. Steength
of this new outlet isn’t as good as the signal
on 6.04 mcs.

South America.—Pem: OAX4W, Lima, on
5.955 mcs., puts in a fair signal till closing
at 5.05 p.m. OAXA4Z, Lima, relaying OAX4A,
tecexved at fair strength on 6.082 mucs. till sign-
ing at 4.30 p.m. Chile: CE1180, 11.97 mocs.,
located in Santlago, has a news service in
Spanish at 11.30 a.m., and can still be heard
at very good strength when' they sign. off at
4 p.m.

Argentina.—LRE, 6.085 mcs., relays LR3,
“Radio Belgrano,” opens at 10.50 p.m. in a
programme of early morning music and news.

Germany —DXU9, Hilversum, the former
PCJ, carries the feature “News of the Day”
broadcast by “Lord Haw Haw” (William,
Joyce), at 8.30 a.m. This same session is re-
broadcast to America at 1.15 p.m. on many
frequencies, 10.54 and 9.67 mcs, are the' best
received.

England.—The latest list of B.B.C. frequen-
cies totals 76, making the B.B.C. the greatest
broadcasting system the world has ever known.
The present world conditions mean that trans.

(Continued on page 28)
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HINTS & KINKS

VEST POCKET TEST PROD

Secure a flashlight of the small,
fountain-pen variety, preferably with a
fibre or bakelite insulating case. Sub-
stitute a small insulating dise for the
lens and reflector. Clamp a threaded
metal rod, about three inches long, to
the disc by means of a nut on each side.
The open end of the rod should be
pointed, in prod fashion, and the rod
itself adjusted so that the other end
makes contact with the positive terminal
of the flashlight battery.

Mount a ‘“featherweight” telephone
receiver on the other end of the holder,
connecting one terminal to the negative
cap on the battery and the remaining
post to a short length of flexible wire
ending in a small test clip.

In servicing, the clip is connected to
the chassis, or ground, and the prod is
used for exploring the cireuit, a loud
click on disconnecting indicating a
closed ecircuit.

REMAGNETIZING SMALL
MAGNETS

This kink is to show how to remag-
netize the small magnets in earphones.

Femagnetizing Phone Magnet:

First of all remove the magnets from
the phones and placc them across the
poles of a P.M. speaker and leave them
there for approximately a half-hour,
occasionally giving them a sharp tap
with some small object.

I have found that this completely re-
juvenates the old earphones, which
otherwise might be discarded.

1/- paid for every one published and 5/-
for especially good ones. Send yours in.

METHOD OF MOUNTING
SPEAKER CONES

One of the greatest difficulties many
service men experience when re-assemb-
ling a speaker is in holding the outside
rim of a cone in place on the speaker
frame while the cement is drying. The
method employed at our shop never
fails to line up the cone perfectly.

After shims are placed on pole pieces
of the speaker, the cone is lined up
around the outer rim of the cone and
cement applied on the speaker frame.
The rim of the cone is then pressed in
place carefully and held with several
spring-type Wwood clothes pins. For
small cones six or eight ping are re-
quired, but for larger cones ten or twelve
arc required to do a good job.

TROUBLE LIGHT

A handy trouble light is simply made
by screwing a dial lamp into a holder,

DIAL LIGHT

SLEEVE
GROMMET

connected to a length of flex, and then
sliding the whole assembly into a rubber
sleeve grommet. The grommet concen-
trates the beam and protects the lamp.

GOOD USE FOR OLD KNOBS

SET SCREW
HOLDS HANDLE

THE LAMPHOUSE, 11 Manners Street, Wellington, C.1.
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A HOME-MADE VOLTAGE-
DIVIDER
A good voltage-divider for use in B
eliminators can be made from an old
carbon-pile type variable resistance unit
such as the DBradleyohm. Made as

224 RESISTANCE
T DISKS

BAKELITE,,

=1 —-JA\_%..
shown in the accompanying drawing, the
voltage-divider will prove to be a handy
resistance unit.

A strip of bakelite two by seven inches
is used as a support for the twelve
carbon-discs. 'Thirteen holes are drilled
along each edge, one-half inch apart and
one-quarter inch in from the edges, with
a number 28 drill. Thin strips of brass
two. inches long and omne-quarter of an
inch wide hold the dises in position.
Each brass strip has a hole drilled one-
quarter of an inch from each end with a
number 28 drill. The unit is assembled,
as shown in the drawing, with 6/32
machine-screws and nuts.

The insulated portion of a sparking
plug when removed can be used as an
excellent stand-off insulator if a piece
of threaded rod with a couple of nuts
is placed in the hole in the porcelain.
Also, the subdivision wall in a car
battery makes useful insulating strips
and small panels. The casing of bat-
teries if melted can be moulded into
desirable shapes.—Rahob 11002.

NEW USE FOR WIRE CLIP

Here is another use for the old
standby, the Fahmnestock -clip, of which
every experimenter has quite a collec-
tion. As the accompanying sketch

THE LAMPHOUSE, 11 Manners Street, Wellington, C.1.
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| FAHNESTOCK
TONGUE CLIP MOUNTED

! ON BACK OF
WORK-BENCH

|

!"
I m IL

shows, they may be used to keep the
usual arrangement of socket wrenches
and other small tools off the bench and
within easy grasp.

SMALL SCREW-
DRIVERS AND
OTHER SMALL
TOOLS MAY BE
HUNG AS SHOWN

i

COIL-WINDING KINK

NAIL PIECE OF

FELT OR HEAVY
CLOTH ., FOLD AT
TOP THROUGH
WHICH WIRE 15
THREADED

It is always difficult to prevent the
wire from kinking when winding a ecoil.
Usually three hands are needed. The
arrangement shown in the drawing sim-
plifics matters considerably.

CUTTING BAKELITE TUBING

In winding coils on various sizes of
bakelite and hard rubber tubing I ran
up against the difficulty of cutting the
tubing straight. Previously I would saw
it to the best of my ability as governed
by arm and eye. Results in many cases
were not so good, and quite often necessi-
tated additional work of filing or saw-
ing. I found the remedy in simply
pasting a straight-edged piece of paper
around the form to provide a guide line
for the entire circumference of the tube.
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SLIPS AT
THE MIKE

27B, 2.29 pm., June 28, 1944.—
“You’ve been listening to the gold cream
guards.”

3YA, 9.0 p.m., June 15— —— and
the Allies behind them with sticky
bombs.”

2YA, 319 p.m.—“The Army forwards
are rolling up behind the ball.”

1YA, 7.18 p.m., July 6, 1944.—“When
the motor cow came in . . . .”

War news, 6.15 p.m., July 2, 1944.—
“Hitler has spoken for the first time in
five months.”

27ZB, June 16th, 9.5 am. Aunt Daisy:
“You just soak it in paper—er—water.”

271, June 16th, 910 am. Aunt
Daisy: “ . . . the soap with the
schoolgirl’s complexion.”

278, June 22nd, 9.10 a.m. Aunt Daisy:
“If you just boil your heads—I didn’t
mean to say it—your fish heads.”—
(Rahob 9291).

1ZB, June 21st, 1212 p.m. (Philco
Radios)—“ . . . and let an honest
demonstration conviet (convince) you.”
— (Rahob 11730.)

PHOTOGRAPHIC RECORDS
From Rahob Al143, of West Foots-
cray, Australia, a photograph of himself
outside his house.
We acknowledge receipt of and thank
Rahob No. 7215 P. MceDonald,
Rewa, via Feilding), for his photograph.

POSTMAN’S KNOCK
(Continued from page 22)
content to read of other clubs’ activi-
ties without making any endeavour to
start something themselves, Come on
chaps (or is it headquarters?) What’s
holding you back? Let’s get cracking
and show the other branches that Wel-
Hngton is truly headquarters in every
sense of the word. You can’t all be in
the armed forces, so what about it?—

Yahob 7042,

THE LAMPHOUSE, 11 Manners Street, Wllington, C.1.

Don’t cheat yourself out of
full radio enjoyment. Check
up on- the performance of
your tubes now. We give
free tube testing service.

Ken=-Rad

GLASS OR METAL

Radio Tubes
DEPENDABLE

Kenrad Tubes are
Standard Equipment in
the famous
LAMPHOUSE
ENSIGN RADIO

‘ORDER FROM THE LAMPHOQUSE
AR A S0 PR B . R

:
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THE LAMPHOUSE ANNUAL

1944 - 1945
CONTENTS

RADIO STATION LOG, brought right up to date Contains the Wave .Length,
Power, and the best time to listen (N.Z time) to ew Zealand, Australian and
American broadcast Stations, and the world’s Short Wave Stations.

“GETTING STARTED”-—An instructional article for those who know mnothing of
Radio, but who wish to take it up for their hobby or as an interest.

DOUBLET AERIALS—a special feature article dealing with all types of Doublet
and noise-reducing Aerials.

VALVE GHART—includes characteristics and base connections of practically all types
of American Valves.

THINGS TO MAKE—full particulars of how to make Wave Traps, Shocking Coils,
Electric Motots, Electric Fences, Fire Alarms, Crystal Sets, Microphones, Pickups, and
many other useful articles.

FOR THE LISTENER—Station Log, Instructions for DX Listening, World Time
Chart, Short Wave Reception.

FACTS AND TABLES—a useful collection of Facts and Tables is included in this
yeat’s Annual.

CIRCUITS—Many interesting Circuits are also included.

USEFUL HINTS-—There are dozens of useful hints for the Radio and Electrical
Experimenter.

THIS BOOK IS FULL OF INTEREST FOR OLD
AND YOUNG |
6/- VALUE 6/-

For 6/- you can buy a 1944 Lamphouse Annual, as described above, 12 months’
(s:libacription to the “N.Z. Radiogram,” and subscription to the N.Z. Radio Hobbies
ub. -

12. “RADIOGRAMS”: The “Radiogram’ is published each month, and is New
- Zealand’s brightest Radio Magazine. The ‘“Radiogram” keeps you up to date with
Radio development, and contains Station Logs, Circuits, Constructional Articles, Things
to Make, and is packed full of interest. Everyone taking advantage of this special
offer will receive a copy of this wonderful magazine each month for a year.

N.Z. RADIO HOBBIES CLUB: Members of the N.Z. Radio Hobbies Club receive
Registration Card and Badge, and Club Booklet. There are many othet advantages
in belonging to the Club, and particulars will be supplied on request.

TAKE ADVANTAGE OF THIS SPECIAL OFFER
NOW !
This is what you get for your 6/- :—
A copy of the 1944 Lamphouse Annnal (just published),

12 copies of the “N.Z. Radiogram’ (published monthly),
Membership to the N.Z. Radio Hobbies Club.

THE ELECTRIC LAMPHOUSE, LTD.,,
11 Manners Street,
WELLINGTON, C.1.

In enclose 6/-. Please post me the 1944 Lamphouse Annual and register my
subscription to the “Radiogram” and N.Z. Radio Hobbies Club.

INVEUTE & 66 6 0v0 b 0 0 0101016 0 60 alb 06 olb © 906 9,000 09 00 00 00 SHEOGTI003T00000 IGO0 0Qo
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GIRDLING THE GLOBE.
(Continued from page 23)

mission time of the B.B.C. is taxed to the
utmost time of the B.B.C. is taxed to the
Pacific Service are being received at entertain-
ment strength, and to advise them of trans-
mitters which have faded out at certain times,

thus being withdrawn for service to a mnearer
area, they have arranged with me to cable them
weekly, even daily, if necessity should arrive,.
on reception in this location. Such a service
by a DXer is something unkmown before the
war, and shows what a great help we can be
to stations, the Security Department, and the
next of kin in the passing on of messages from.
our prisoners of war,

SHORT WAVE —New

Stations of the month

ITEMS OF INTEREST,

Megacycles CALL LOCATION.
17.76 KROJ San Francisco,
15.36 — Singapore,

15.35 vUD Delhi, India,
15.33 KGEX San Francisco,
15.315 VLC-4 Australia,

15.13 KGEI San Francisco,
9.87 KMI-2 Dixon, Calif.,
9.85 KWIX San Francisco,
9.615 VLC-6 Australia,

9.54 VLC-5 Australia,

9.53 KGEX an Francisco
7.25 WGEO Schenectady, N.Y.,
7.22 Jjcjc Mediterranean,
6.085 LRE Buenos Aires,
6.082 OAX4Z Lima, Peru,
6.025 —_ Algiers,

5.955 OAX4W Lima, Peru,

1-3.45 p.m. to Australia.

1.30-2 p.m. to India, in English.
News, 1.45 p.m,

2-5 p.m. to Philippines.
5.12-5.40 p.m. to Western U.S.A.
Opens at 5 p.m. for Pacific.
Special broadcasts, 5 p.m.

Now opens 8 p.m.

To Western U.S.A., 3.3.40 a.m.
Directed to Asia, 10.15 p.m.
To Philippines, 9 p.m.-1 a.m.
European service, signs 7 p.m,
3-5 p.m.

10.50 p.m. onwards in Spanish.
Closes at 4.30 p.m.

News, 8 a.m. [
Signs 5.05 p.m.

HOBBIES CLUBS
(Continued from page 16)

soon that the services of our old friend,
Mr, W. Dwyer, may be obtained. From
6.30 p.m. until 7.30 p.m. we have or-
ganised eclub  games, such as table
tennis, billiards. quoits, skittles,
draughts, ete. 7.30 p.m. until 7.45 p.m.
we have special talks, ete. 7.45 p.m.
until 915 p.m. radio courses. At pre-
sent and for the next few nights we are
getting in some practical work. At 9.15
p.m. we have supper; club closed down
at 9.30 p.m. That will give you all some
small idea as to what an evening is like
in our branch. Classes are well attend-
ed, and attendances are very steady,
which I may say helps a lot in the
teaching of radio as a hobby. By the
way, Rahobs, our two elasses are called
as follows: The Coil Club and the Valve
Club. Bach club or class has two eap-
tains and two vice-captains, these being
responsible for games, scores, etc. Plans
are now being prepared for the Radio
Exhibition Display, which will be held
in October of this year. Last year the
display was most successful, and it is
hoped to have an even larger and better
one this year. Last year the display
was most successful, and it is hoped to
have an even larger and better one this

year. To all our new branches and also

our old ones we extend to you all our
greetings for your future success. After
this date we shall be starting off with
our new branch notes, which I regret to
say we have been delayed with, owing
to the competition we held recently on
same. Our new notes will be brief, and
it is hoped to provide regular radio items.
In the meantime, friends, we thank you
for your kindly interest. And this is
Dunedin saying cheerio until next month.,
Mr. A, R. White, Instructor and .Organ-
hs.er, Headquarters, Moray Plaee, i Dune-
in,

WITTIQUIZ ANSWERS
(See Page 21)

1-—B, 5—1B.
2—C. 6—C.
3—D. T—A.
4—A, 8—1B.
9—No. Clean slip rings. Has no
commutator,
10—A

“MODERN RADIO DICTIONARY”
Many thanks to all those Rahobs who
have sent in suggestions for the Modern
Radio Dictionary. Further definitions

will be published from time to time.—
Rahob 1.

s Street, ’Weili;lg-t;)ﬁ, _C.]_
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THE SERVICEMAN'S PAGE

“CRACKLING” AND INTERMITTENT FAULTS.
(Adapted from “Radio and Electrical Retailer,” Australia.)

“CRACKLES”
Probably the most common and

elusive faults in radio receivers are

those which give rise to ‘“crackling”
noises, plus or minus variations. Before
attempting to locate these faults in the
receiver itsclf, the wise always check
the aerial and earth system first, paying
particular attention to ancient light-
ning arresters, joints, lead-in tubes and
corroded earth eclamps, sometimes trac-
ing the cause of annoyance to this sec-
tion. Onee you have satisfied yourself
that this part of the installation is
beyond reproach, THEN start on the
receiver,

The tubes and attendant shields
should be moved and tapped slightly,
doing the same with the chassis, to dis-
cover whether the fault can be produced
at will. The knobs may be operated to
see if they are working O.K., paying at-
tention to the dial lamp and tuning
drum cord (if metallic). A loose tube
shicld or corroded tube pin can produce
a diversity of noises which were not ap-
parent when the receiver was new, The
same applies to an odd strand of a
metallic dial cord caressing the chassis
during its travels. Dirty or improperly
adjusted switches, loose joints and dial
lamp leads worn through to the bare
wire are prolifiec producers of noise. If
the trouble ean be traced to any of
these causes, the remedy is obvious, and
in the case of a poorly fitting tube shield
or a corroded tube pin, don’t just do
that particular tube—do the lot.

Should the chassis contain an undue
proportion of dust and debris, ete., uti-
lise the services of a bike pump or a
vacuum ecleaner in  “reverse” (as a
blower, of course). Dirt between the
vanes of a condenser may be speedily
removed by this method, but sometimes
a pipe cleaner or feather may have to
he laboriously applied to each plate.
Dust and other small particles which
somehow seem to gather inside a radio
are notably hygroscopic. This last word
may puzzle a few who have not been
cursed with a classieal education—
simply it means “Capable of absorbing
moisture from the air”” Proof may be
found by taking a dried flower petal,
test with a “megger” or sensitive ohm-
meter, wave the petal round in a cool
damp room for a minute, and test again.

You’ll be surprised at the decrease in
resistance. 'This is also applicable to
dust, ete. So make a job of cleaning
the chassis.

Still in pursuit of the noise, we try
the slow-motion drive. This may cause
a crackle when rotated. If so, clean
and re-lubricate, and if it is of ball re-
duction type, refill with petroleum jelly.
Earthing the condenser spindle by
means of a pigtail often cures a re-
ceiver. Change the dial lamp or lamps,
as sometimes a minute break in the
filament will arc across, the lamps re-
maining alight, but an almost continual
“roaring” sound issues from the speaker.
The leads to the lamps should be re-
insulated if the wire has become worn
through because of contact with some
moving part.

Having disposed of all these angles
we now have to consider the components
below the chassis. If a battery set,
make sure the “B” battery fuse is clean.
If the fuse clips and fuse ends are of
digsimilar metals, a high resistance de-
posit forms in time, and often trouble
may be traced to this point. “Dry”
joints often occur and all wires soldered
to a component should be waggled, and
any doubtful ones can easily be re-
soldered. A ecrackle may also be local-
ised by inserting a meter to read the
various tube voltages and currents, a
flickering of the ncedle often coinciding
with a erackle. Similarly a meter in
series with components through which
D.C. is passing will often reveal a fault
by a flicker. In the case of components,
such as the secondary of an A.F. trans-
former, not normally carrying D.C., an
ohmmeter will produce the required re-
sult in a similar manner,

INTERMITTENTS

These faults are a real headache at
times. The fault is invariably capri-
c¢ious, only apparent when you are en-
gaged clsewhere. It will not appear
when desired, and perhaps only lasts a
second, and when one attempts a test—
it vanishes! Some of these intermittent
faults occur rvegularly ounce the set has
been switched on for a certain time,

(and so are comparatively ecasy to loecate

when compared with those of more_ ir-
regular habits. The “will-o’-the-wm.p”
type occur rather frequently but vanish

THE LAMPHOUSE, 11 Manners Street, Wellington, C.1.
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smartly once a meter is applied and fre-
quently will mnot reappear for quite
lengthy periods.

It is imperative that the technician
obtain all the data he can from the
client, and besides carrying out the
check mentioned at the beginning of this
article, he should closely inspect the ad-
jacent A.C. power and light switches,
ete, to make sure these are not faulty.
Once the receiver is on the workshop
bench, a few meters may be brought into
action by inserting these in key eir-
cuits. A fault which appears at irregu-
lar intervals after switching on is lo-
cated more speedily. Faults such as
intermittent breaks in coils, transformers
or speaker windings make contact when
cold but become open-circuited when
warm, come in this category. Resistors
apparently in order when cold increase
in resistance or become open-circuited
when warm, are a considerable source
of trouble, particularly grid-stopper re-
sistances fitted inside the top cap shield
of a power tube. 'These resistances often
get abnormally het and frequently are
the culprits.

Should the receiver be tested outside
the cabinet the fault may not-appear,
simply because the receiver is not oper-
ating under true working conditions.
The parts are “running cooler,” and the
odd degree or so less temperature is
often just enough to permit the com-
ponent to operate normally. So, remove
the knohs and shipping bolts, and when
the trouble appears slip the chassis out
quickly for continuity testing.

IRREGULARS

The irregular fault is best tackled by
having a concentrated probe round the
wiring, components, soldered  joints.
earthing tags, and so forth., using of
course an insulated probe. Coil shields
to chassis, metal ecased condensers and
variable condenser frames to chassis
shonld be examined thoroughly. Dirty
condenser bearings should be cleaned,
and any other method of contact be-
tween condenser spindle and frame
should have your close attention. A
pigtail may be fixed to these two points
to advantage. Should your tests be
without result, it will be necessary to
run the receiver for perhaps some hours,
and maybe this would interfere with
your other work. Some form of indica-
tion is necessary and a flashlamp bulb
connected - across the speaker trans-
former secondary is an admirable indi-
cator. When signals are coming through,
the lamp glows: and when they cease
it fades out. The specch coil is discon-
nected, of course. A change from good
to ‘poor sensitivity and viece versa can
also be detected. The input to the set
should be steady and a modulated oscil-
lator or “multivibrator” should be em-

ployed. Any change in the intensity of
the light from the lamp, which should
be in a prominent position, indicates
that the fault has occurred, and you can
get right on the job. If spare meters
are available, they should be inserted at
strategic points in the circuit, their
readings noted as soon as the set is
thoroughly warm and before the fault
appears, and as soon as the indieator
lamp warns you, the meters may be
read without handling the set, and
therefore without the risk of causing the
fault to disappear.

Voltmeters could be used to check
plate voltages first. If only one meter
is available, then each tube must be in-
dividually tested. Any changes will in-
dicate a probable clue in that particular
circuit.  Alternatively, a milliameter in
series with the cathode of the tube will
assist you also.

If a tuning indicator is fitted, this
will often give an indication of the oc-
currence of the fanlt, but unless the
fault is a high-tension failure or some-
thing of a similar nature, it will only
indicate that the fault is in some part
of the ecircuit that precedes it—any-
where between the aerial terminal and
the A.V.C. rectifier.

When using the lamp as an indieator.
there may be a little diffienlty in con-
nection with faults which do not affect
the output econsiderably. The lamp will
not indicate distortion unless this is
accompanied by a change in output of
the set. Also the fault just may hap-
pen to be in the speech eoil, so check
up thoroughly on this and its associated
wiring.

If the fault produces bad erackling
noises, the lamp will flicker with a ecor-
responding movement on  any test
meters connected in the receiver.

In the case of intermittent faults a
general rule cannot be applied. One has
to eliminate certain sections, depending
on the type of fault and its symptoms.

The power supply may have an
clectrolytic condenser suffering from in-
ternal corrosion, and smoothing chokes
may have this complaint also. and be-
cause this has been mentioned last it is
by no means least.

In conclusion, do not be led up the
garden path by false clues. You may
rotate the wave change switch and the
fault goes. Yon clean the switch tho-
roughly—and the fault reappears. The
rotation of the switch has caused a
surge which removed or produced the
fault. A wire ¢r a tube moved here or
there has the same result. and frequently
the trouble is found far removed from
vour first point of suspicion. The moral
is obvious.

—

e

t
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RAHOB LIBRARY

ACKNOWLEDGMENTS OF

DONATIONS
Donation
Rahob No. £ s d.
8291 A b o - SRS
5258 .. s i d 1 0
10090 e s e b 4 0
8836 .. = b . 4 0
8016 .. e s oo =B W= B
SOTOWE . i o ke 5 0
11125 8
11282 1T}
9843 2 8
9859 1 8
9632 4 0
8856 4 0
11600 3 0
9632 511
A129 2 6
2723 ]
9961 4 0
2247 2 6
10892 2,0
12020 110
10068 2 16
418 ©
Lamphouse Donation . 418 0
916 0
Previously acknowledged . 7215 6
Total 8211 6

Books purchased, £19/3/1.
The above list includes donations up
to 14th July, 1944.

*
KEEPING STEP WITH
RADIO PROGRESS

{The purpose of the I.C.S. Radio
Courses is to prepare men for success
in the various branches of radio recep-
tion work and to satisfy the demand of
the radio industry for technically trained
men.

‘Write to-day for free descriptive booklet
—it will not place you under any
obligation.

INTERNATIONAL CORRESPONDENCE
SCHOOLS (N.Z.) LTD.,
Dept. 2, WAKEFIELD CHAMBERS,

182 WAKEFIELD ST., WELLINGTON

go—

PW.D. REGULATIONS

>

AMERICAN CABLES AND FLIEX-
! IBLIE CORDS.

().: There is at present on the New
Zealand market a quantity of American
two-core and three-core heater flexible
cord with no means of identifying the
cores other than one core of the three-
core being varnished. Does this conflict
with the regulations?

A.: Yes, but these cords may be used
under a general modification provided
care is cxercised when connecting the
cores to their respective terminals.

THE LAMPHOUSE,

OP LINING in peace time: front
lining in war time. Radiotrons.
fight with the services on any and every
battlefront. More and more Radiotrons
are needed to equip our fighting forces
on land, sea or in the air. That is why
you can’t always procure the Radiotrons
s0 badly needed to give that extra pep
to your receiver. In the meantime do

what the services do—order Radiotrons
for preference.

STOCKED AND SOLD BY THE
LAMPHOUSE.

il 'Manners Street, Wellington, C.1.
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smartly once a meter is applied and fre-
quently will mot
lengthy periods.

It is imperative that the technician
obtain all the data he can from the
client, and besides carrying out the
check mentioned at the beginning of this
article, he should closely inspect the ad-
jacent A.C. power and light switches,
ete., to make sure these are not faulty.
Once the receiver is on the workshop
bench, a few meters may be brought into
action by inserting these in key ecir-
cuits. A fault which appears at irregu-
lar intervals after switching on is lo-
cated more speedily. Faults such as
intermittent breaks in ecoils, transformers
or speaker windings make contact when
cold but become open-cireuited when
warm, come in this category. TResistors
apparently in order when cold inerease
in resistance or become open-circuited
when warm, are a considerable source
of trouble, particularly grid-stopper re-
sistances fitted inside the top cap shield
of a power tube. These resistances often
get abnormally hot and frequently are
the eculprits.

Should the receiver be tested outside
the cabinet the fault may not appear,
simply because the receiver is not oper-
afing under true working conditions.
The parts are “running cooler,” and the
odd degree or so less temperature is
often just enough to permit the ecom-
ponent to operate nmormally. So, rcmove
the knobs and shipping bolts, and when
the trouble appears slip the chassis out
quickly for continuity testing.

IRREGULARS

The irregular fault is best tackled by
having a concentrated probe round the
wiring, components, soldered  joints.
earthing tags, and so forth, using of
course an insulated probe. Coil shields
to chassis, metal cased condensers and
variable condenser frames to chassis
should be examined thoroughly. Dirty
condenser bearings should be cleaned,
and any other method of contact be-
tween condenser spindle and  frame
should have your close attention. A
pigtail may be fixed to these two points
to advantage. Should your tests be
without resnlt, it will be necessary to
run the receiver for perhaps some hours,
and maybe this would interfere with
your other work. Some form of indieca-
tion is necessary and a flashlamp bulb
connected * across the speaker trans-
former secondary is an admirable indi-
cator. When signals are coming through,
the lamp glows; and when they cease
it fades out. The speech coil is discon-
nected, of conrse. A change from good
to 'poor sensitivity and vice versa can
also be detected. The input to the set
should be steady and a modulated oscil-
lator or “multivibrator” should be em-

reappear for quite

ployed. Any change in the intensity of
the light from the lamp, which should
be in a prominent position, indicates
that the fault has oceurred, and you can
get right on the job. If spare meters
are available, they should be inserted at
strategic points in the circuit, their
readings noted as soon as the set is
thoroughly warm and before the fault
appears, and as soon as the indicator
lamp warns you, the meters may be
read without handling the set, and
therefore without the risk of causing the
fault to disappear.

Voltmeters could be used to check
plate voltages first. Tf only one meter
ig available, then cach tube must be in-
dividually tested. Any changes will in-
dicate a probable elue in that particular
circuit.  Alternatively, a milliameter in
serics with the cathode of the tube will
assist you also.

If a tuning indicator is fitted, this
will often give an indication of the oc-
currence of the fault, but unless the
fault is a high-tension failure or some-
thing of a similar nature, it will only
indicate that the fault is in some part
of the ecircuit that precedes it—any-
where between the aerial terminal and
the A.V.C. rectifier.

When using the lamp as an indicator,
there may be a little difficulty in con-
nection with faults which do not affect
the output considerably. The lamp will
not indicate distortion unless this is
accompanied by a change in output of
the set. Also the fault just may hap-
pen to be in the speech coil, so check
up thoroughly on this and its associated
wiring.

Tf the fault produces bad ecrackling
noises, the lamp will flicker with a cor-
responding movement on  any test
meters connected in the receiver.

Tu the ecase of intermittent faults a
general rule cannot be applied. One has
to climinate certain seetions, depending
on the type of fault and its symptoms.

The power supply may have an
eleetrolytic condenser suffering from in-
ternal corrosion, and smoothing chokes
may have this complaint also. gnd be-
cause this has been mentioned last it is
by no means least.

In conclusion, do not be led up the
garden path by false clues. You may
rotate the wave change switch and the
fault goes. Yon eclean the switch tho-
roughly—and the fault reappears. The
rotation of the switch has caused a
surge which removed or produced the
fault. A wire cr a tube moved here or
there has the same result. and frequently
the trouble is found far removed from
your first point of suspicion. The moral
is obvious.
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RAHOB LIBRARY

ACKNOWLEDGMENTS OF

DONATIONS
Donation
Rahob No. $# s d.
8291 . tho ¥ {4 3 8
52568 .. .r 7o . 1 0
10090 .. 3. - Y. 4 0
8836 .. .. .. - 4 0
8016 .. .o - o U QD
8970 .. oF b e 5 0
125 .. . A B 8
11282 - .. . by 2 1 1
9843 28 8
9859 i 8
9632 4 0
8856 4 0
11600 3 0
9632 11
A129 2R
2723 1 1
9961 4 0
2247 (3
10892 205
12020 1 10
].0098 2106
418 0
Lamphouse Donation .. .. 418 0
916 0
[’reviously acknowledged . 7215 6
Total . £ 82 11 6

Books purchased, £19/3/1.

The above list includes donations wp
to 14th July, 1944.
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KEEPING STEP WITH
RADIO PROGRESS

The purpose of the I.C.S. Radio
Courses is to prepare men for success
in the various branches of radio recep-
tion work and to satisfy the demand of
the radio industry for technmically trained
men.

Write to-day for free descriptive booklet
—it will not place you under any
obligation,

INTERNATIONAL CORRESPONDENCE
SCHOOLS (N.Z.) LTD.,
Dept. 2, WAKEFIELD CHAMBERS,

182 WAKEFIELD ST., WELLINGTON

L3

PW.D. REGULATIONS

-

AMERICAN CABLES AND FLEX-
iy 1BLIS CORDS.

().: There is at present on the New
Zealand market a quantity of American
two-core aud three-core heater flexible
cord with no means of identifying the
cores other than one corc of the three-
core being varnished. Does this conflict
with the regulations?

A.: Yes, but these cords may be used
under  a general modification provided
care is exercised when connecting the
cotes to their respective terminals.

o

THE LAMPHOUSE,

OP LINING in peace time: front
lining in war time. Radiotrons
fight with the services on any and every
battlefront. More and more Radiotrons
are needed to equip our fighting forces
on land, sea or in the air. That is why
you can’t always procure the Radiotrons
s0 badly needed to give that extra pep
to your receiver. In the meantime do
what the services do—order Radiotrons
for preference.

w

STOCKED AND SOLD BY THE
LAMPHOUSE.

11 Ménners Street, Wellington, C.1.
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