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IMPROVED

MALIL loudspeakers do mnot radiate

efficiently at low frequencies. If one
attempts to compensate for this defi-
ciency by feeding greater low-frequency
power to the speaker, the speaker will
be driven to such an extent that it will
introduce mnon-harmonic distortion.

The shock to the cone on reaching its
limit of travel due to large signals will
be translated into vibrations at speaker
resonance. Because the cone will break
into multiple modes of vibration, the
radiation efficiency will be further
lowered. The effect is that the spéaker
booms, not that there is greater low-
frequency radiation.

SYNTHETIC BASS PRINCIPLE

It is not economically feasible in small
receivers to use speakers that have flat
response to low frequencies. The sizes
of speaker and baffle are limited by the
receiver dimensions, therefore poor low-
frequency radiation is an inherent cha-
racteristic of small receivers and phono-

graphs.  Synthesised bass provides =a
solution.
What makes such a system possible

is that the ear itself is a non-linear de-
vice introducing harmonics into the
sound that it receives. Because of this
characteristic of the ear, the aural effect
of a low note can be produced by intro-
ducing into the ear the harmonics that
the ear would generate itself if it were
really receiving that low note. Physiolo-
zists have long known that a combination
of odd harmonics of a low frequency
¢ive the impression to the hearing organs
of the presence of that frequency even
though the fundamental is itself absent.
This characteristic of the ear is used by
organists to play, in effect, notes that

BASS FOR SMALL RADIOS

are lower than the ear can
hear.

Applied to

actually

small radio receivers and
phonograph amplifiers, the techunigue
consists  of introducing non-linearity
into the output stage, but only at low

frequencies.  This non-linearity intro-
duces odd harmonics, chiefly third, in
place of the low-frequency note. The

odd harmonics arve efliciently radiated by
the speaker and heard and interpreted
by the ear as if they were the low note
from which the harmonic series was
originally derived.

In taking advantage of the ear’s char-
acteristic to produce the appearance of
low-frequency reproduction through the
loudspeaker, the system also augments
the receiver’s output characteristic to
compensate for the changes in frequency
response of the ear with volume level.

The ear’s sensitivity for low tones at
low volume is relatively less than its
sensitivity for low tones at high volume.
Thus in listening to low-level reproduc-
tion, to the ear the set appears to have

X
e
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Fig. 1—Application of Synthetic
Bass to the output of a typical
table-model radio-phonograph, show-
ing essential additions to the circuit.

(Continued on page 3)
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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 <tand 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. G

\

10 TIMES TESTED - 10 TIMES MORE EFFICIENT

OBTAINABLE FROM ALL RAPIO DEALERS.

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

P.O. 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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Improved Bass
(Continued from Page 1)

less bass output than at higher levels.
Or, putting it another way, changing the
volume—although it actually does not
change the frequency response of the re-
ceiver—nevertheless gives the ear the
impression that the frequency response
has been changed. Nor is the effect
limited to actual changes in receiver
volume setting; quiet passages of music
will be reproduced with apparently less
bass than loud passages.
CIRCUIT

The circuit incorporates automatic in-
crease and decrease of the amount of
offective bass response for loud and soft
passages, introducing relatively greater
bass at low volume levels than at high,
thereby counteracting the ear’s loss in
bass sensitivity at low levels.

The circuit is shown in Tig. 1.
Negative feedback in the output thron"h
., by lowering the dynamic output im-
pedance of tho circuit, damps speaker-
cabinet resonance which would other-
wise become annoying, noticeable with
the increased bass response of the
amnlifier-speaker svstem.

Hum voltage from the positive high-
voltage source is introduced on to the
sereen of the driver tube in such a
polarity by the voltage divider C,—C,
ag to counteract hum voltage on the
plate, thereby lowering the hum signal.
This hum-bucking circuit is especially
neeessary in a circuit whose function is
to increase the apparent low-frequency
response.

Third harmonic of the fundamental—
necessary to give the aural effect of the
fundamental—is produced by positive
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Fig. 2—Positive feedback accentu-

ates non-linearity of the transfer

characteristic, increasing generation

of third harmonic necessary for

aural appearance of bass response
of small speakers.

feedback through the network R, —R.—
R;y—C,;. The action of the positive feed-
back can best be described in reference
to the dynamic plate characteristic of
Fig. 2. The tube is biased at the sym-
metrical mid-point of its characteristic.
Positive feedback from a signal that has
been affected by the tube’s characteristic
serves to emphasise the non-linearity of
this  characteristic. If however the
signal is so small as not to be distorted
in passing through the driver, there will
be no inecrease in non-linearity.

The accentuation of the non-linearity
of the characteristic is limited to low
frequencies by making the positive feed-
back network a low-pass circuit. The
extremely non-linear but still symmetri-
cal characteristic produced at low fre-
quencies introduces strong third har-
monics of these low tones.

To attenuate the strong low-fre-
quency fundamental which could over-
drive the s]wal\u, the plate-grid coupling
capacitor O, is made smaller than usual.
The ratio of C; to C, determines the
shape of the apparent speaker response,
especially the frequency of maximum ap-
parent response.

ACOUSTIC EFFECT

The effect of the strong third harmonic
in place of the fundamental is that, for
a speaker which does mnot radiate low
frequencies, acoustic output (taking into
consideration all frequencies present in
the output) is actually a rising response
as frequency is reduced, thereby com-

I pensating for aural inse nmtlvlty at these

low frequencies, instead of a rapidly
falling response obtained if the speaker
is 1(\(111110(1 to radiate the fundamental.
Acoustic output curves illustrating this

!bass synthesis and the volume-level bass

compensation previously described are
given in Fig. 3.—Reproduced from and
by courtesy of “Ilectronics” of U.S.A
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Fig. 3—Relative frequency-response
curves indicate compensation for
ear’s change in sensitivity-frequency
characteristic with intensity level
and the aural appearance of notes
below the radiation register of small
speakers. Normal small-speaker re-
sponse is shown by the dashed line:
the solid lines indicate the apparent
response using the synthesised bass
arrangement,
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RADIO OLYMPUS

NSir Ernest Fisk put forward an in-
teresting but highly improbable sugges-
tion recently, and, spurred with this
idea, I went into a close conference with
those two brilliant scientists, Professor
Plinckensnurcher and Doctor Iustache
Montmorency Suggers. The former had
recently perfected his remarkable “age”
oscillator, whilst the latter was respon-
sible for that marvellous piece of appa-
ratus, the “period” mixer. With an ex-
cess of zeal and my customary smooth
diplomacy and tact, I managed to get
these two eminent gentlemen interested
in my scheme.

My argumentative slogan was: “What
happens to the radio programmes after
they have been squirted out into the air,
and, if so, where do they eventually go?”
They saw my point.

I followed up this shrewd question
with the remark that the human voice
must go somewhere also, and then sug-
zested a mighty Bedlam somewhere in
the planetary system. They saw this
point also.

I then suggested an nltra sensitive
superhet using the revolutionary units
invented by the two scientists. They
agreed to pool their resources and the
result was a superhet which was able
(we hoped) to pick up sounds uttered
years ago. This is where the “age”
oscillator did its stuff, and the “period”
mixer was mainly 1osp(ms1hlo for con-
verting the intelligence and dishing it up
so that we wm]ld have no truublu in
understanding what issued from the
speaker.

Night after night we twiddled the
knobs, but without tangible result. At
one stage we thought we heard Byron
discussing swimming with ILeigh unt,
but we missed it in our excitement. I’)r.
Suggers then put forward the interesting
theory that the dielectric in the grid con-
denser was affecting the performance of
the recciver, inasmuch that, as the power
factor of the condenser was inversely
proportional to the interelectrode capa-
city of the “age” oscillator tube, the grid
swing of this tube was seriously throw-
ing the 1st R.K. stage into a condition
that could be described as neutral. By
a series of changes he at last got the
Ist R.F. stage going in reverse, which
was just what we wanted. Prior to this
he had the stage going in 1st, then 2nd,
and finally in top “gear,” with the result
that we heard the vesults of the Mel-
bourne Cups for 46, ’47 and ’48.
(Note.—1I'll pass on this information to
anyone interested for a substantial
monetary consideration.) If he had
been able to produce a fourth forward
speed, so to speak, I'd have had the re-
sult of the 49 Cup also.

(Contributed.)

However, with the R.K. stage behav-
ing as it should, all went merrily, and
in the interests of posterity I took notes
of what we heard. It appears that
broadecasting as we know it was not
thought of, but their system consisted of
perching Stentor on Mount Olympus and
letting him give full tongue. Stentor
was the equivalent of a short wave sta-
tion, and thus he roared through our
speaker with almost indecent heartiness.
Entertainment  was organised, regi-
mented and dessicated exac ﬂy as in our
age, and the following was what T noted :
Stentor was R. max. The rest about 6
or T.

7 p.m. “There’s Profit in Pigs.” Talk

by Circe.

715 p.m.  Hercules: “How to clean
stables.”

7.30 pm.  THanneus (Dramatic Oritic),
“What’s Clarkor Gableus got that
I haven’t got?”

745 p.m. “Solving Puzzles.” Talk by
(Edipus, of the Hellenic Taxation
Department.

7.55 p.m.  Propaganda from the Home
Front. “How Hercules slew the
Hydra that wouldn’t wash its four-
teen ears.”

S p.m.  Commentary on the Centaur
races, including a description of the
special running race between Ata-
lanta and Meilanion.

830 p.m. Orpheus Trio. Orpheus
(Iyre) : Arion (harp); Pan (pipes).

845 p.m. The Corybantes Orchestra.

9 p.m.  Bacchus: “Hints on putting a
kick into homcbrew.” Topical talk.

9.30 p.m.  Vulean, dramatic monologue
“The Blacksmith.”

9.40 p.m. Charon: Song, “lu\o)' stay

away from my mausoleum.”

9.45 p.m. 'l‘.l]k by Psyche, “What the
plumber saw.’

10 p.m. IHermes and Argus, comedy
duo.

10.15 p.m.  Talk by Pilot Officer Bel-
lerophon, “Flying for Everyone.”
10.30 p.m.  “Who Stole the Trident?”
Mystery play, featuring Detective-

Inspector Nemesis.

1045 pan. “THow to make wooden
toys.” Malk by Ulysses and THelen
of Troy.

11 p.m. Eros: Song,
in the world.”

11.5 to midnight. he DBacchantes
Swing Band. Vocal refrains by
Niobe, Ielios and Phaeton.

The instrument now bogan to aet in a

queer fashion, as we heard a disjointed
(Continued on Page 28)

“The only girl
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WATCH YOUR BATTERIES

SIMPLE AIDS TO

It is a pity that country listeners, who
need  their receivers most, should have
to use sets requiring the most attention.
Ioven the best battery set needs intelli-
cent handling for the best results.

Fortunately the things the battery set
owner must remember are commonsense
precautions which probably will be ob-
vious to him once they are pointed out.
We propose here to outline some of the
things the country man should know if
he is to get the best possible results
from his radio. We are not concerned
for the moment with battery set faults
~——we will commence by assuming the
receiver is in perfect order.

The chief concern of the battery set
owner is, of course, the batteries.
These are the source of the set’s power,
and the set cannot be expected to give
results unless the right batteries are con-
nected in the right way.

The usual type of battery receiver has
three  batteries, each with a different
purpose.

The first of these we will consider to
be the “A” battery, or filament lighting
battery.

As the accumulator is probavly the
most often used, we will consider 1it.

CHARGING, THE SECRET

The correct charging rate of an ac-
cumulator is almost the whole secret of
long and useful life. Undercharging will
simply take a long time. Overcharging
is quicker, but the battery, sooner or
later, will begin to fall to pieces under
this heavy treatment. o

The more the charging rate” exceeds
the maker’s specification, the quicker
will the battery be spoiled.

So don’t drop your accumulator in the
nearest garage to be charged, unless you
are sure it can be charged safely at the
same rate as a big car battery. If it is
itself a big one, of at least 100 amp.
hours, it may not be harmful to charge it
thus.

Generally, one is safe in reckoning
a charging rate equal to 1-15th of the
battery’s capacity. Thus, a 60 amp.
hour battery could be charged safely at
4 amps.

The voltage rating has nothing to do
with the char(rmg rate. It is tho bat-
tery’s ecapacity which determines this.

Always look for the safe rate, as
marked on your battery, and make sure
it isn’t exceeded.

WHEN TO CHARGE
The right time to charge an accumu-
lator is just before it becomes. fully dis-

GOOD RECEPTION

charged. Never allow it to run to the
last gasp. This might give you a few
extra hours, but it is very bad for the
battery.

Always keep a hydrometer mnear by,
and always when it registers nearly dis-
charged, send the battery away without
delay.

Keen the level in the accumulator so
that the plates are always well covered.

And don’t look to see with a match.
The accumulator will give off hydrogen,
and it might easily pop in your face if
the match comes too near the filler hole.

“B” BATTERIES
The most expensive of the three bat-
teries is the “B” battery. This is gener-
ally made up of three 45-volt units con-
nected in series—that is, with the posi-
tive terminal of one connected to the
negative terminal of the next.

Many people have the idea that in ad-
vising the bigger and more expensive
tyne of “B’ battery we are in league
with the battery makers! This, of
course, is simply due to lack of under-
standing.

It is far more economical to use the
larger sizes of “B” battery if the set has
a4 consumption of more than about 8
mills.

The performance of any Battery Re-
ceiver can be made or marred by its
“B” Supply. A little care and thought
when selecting “B” Batteries will be
amply repaid by the service they will
give.

The selection of “B” batteries should
be determined by the type, numbar of
valves in use, and before purchasing bat-
teries, the wuser should ascertain the
total “B” Current to be drawn, or, if
this cannot be done, state, when order-
ing, the number and types of the valves
in use. The order can then be handled
intelligently, and the best type of bat-
teries forwarded.

It is not economy to buy Light Duty
Batteries for a large set drawing heavy
current, and, by the same rule, it is not
advisable to use Heavy Duty Batteries
on a small receiver.

CONNECTION

Never connect old and new batteries
together to make up the voltage. As
a “B” battery wears out its resistance
increases, and a high resistance in the
power supply is a bad thing.

It will prevent the maximum ecurrent
from being passed through the chain of

(Continued on page 8).
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N 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.  Advertisements addressed
/o “Radiogram” or “Lamphouse” can-
not be accepted. Address instructions to
“The Radiogram,” 11 Manners Street,
‘Wellington, C.1.

FOR SALE—Radio Parts, must sell. A.
Dick, Miro St., Ohakune.

FOR SALE—MHiker’'s One, New Bat-
teries, IBarphones. G. Southee, Walton,
Rotorua Line.

FOR SALE—Hikers One, with phones,
new batteries, 45/-. Write G. Smythe,
515 Gladstone Rd., Gisborne.

FOR SALE—Hiker’s Two, complete
metal chassis, also quantity radio parts.
J. Norris, Grey St., Whangarei.

FOR SALE—National B Eliminator,
45-135 volts variable, new condition, £4.
S. Day, 93 Wellesley Rd., Napier.

FOR SALE—Hikers Amplifier, 50/-; a
One Valve Set, four pound, phones, £1.
Maurice Tutton, 75 Hassall St., Timaru.

FOR SALE—One 10in. Speaker, 350V.
field, push-pull Transformer, rattles; one
3-Gang Condenser, clumsy, 80, 42, good.
M. Claridge, Surrey St., Hawera.

FOR SALE—Hikers Two, neat, com-
plete with 8in. Speaker, no batteries, £5.
C. Howes, 33 Great North Road, New-
ton. Auckland.

FOR SALE—Valves 45, 33, 6V6G,
6C5G, 80, 7/6 each. Kodagraph prac-
tice Set, 15/6. 1. Barnett, Motukarara,
via Christchurch.

FOR SALE — Hiker’'s One, complete,
with or without headphones. Wanted to
Buy, Used N.Z. Peace Stamps. Par-
ticulars W. Chee, Kaikoura.

FOR SALE—Radio Parts, Valves, Re-
sistors, Condensers, etec. Send for list,
nothing but the best. Sutherland, 29
Domain Drive, Hamilton.

FOR SALE—Philip’s Trickle Charger
(.15 amps) with change-over Switch.
Good condition. 30/-. Denholm, 7 Patna
Street, Wellington, N.4.

FOR SALE—1 Feeler Gauge to measure
from 1% to 25 thousandths, 10/-; 1 3-
gang Condenser, 15/-; another, 10/-. N.
Finch, Kaihuiu, via Hokitika.

FOR SALE—Hiker’s One, in Cabinet,
complete with valve, batteries and phones,
£3/15/- Valves, 1F4, 9/-; 1H4G, 6/-.
W. Ireland, Goodwood, Otago.

FOR SALE—Hiker’s Two, complete with
‘phones and batteries, good condition,
about £3—£4. K. H. F. Wilson, 62 Sars-
field St., Herne Bay, Auckland, W.1.

FOR SALE—2-Valve Receiver, 49 1D4
Valves, new 45 volt battery and head-
phones, only £4. Morse Lamp, Tripod,
Batteries, and key in case, 30/-. Oscil-
lator, keys, buzzers, ete. Send for list.
S. Allen, 20 Sheridan St., Auckland, C.1.

FOR SALE—One 4 Gang, one 3 Gang
Variable Condenser; both .0005 mfd.:
4-gang, £1, 3-gang, 15/-. Also, set of 3
shielded coils for .0005 condenser, 10/-.
VV11 E. Armstrong, Allen Street, Morrins-
ville.

FTOR SALE—2-Valve Octal Hiker’s, al-
most new, includes Broadeast, 2 Short-
wave Coils, Valves, Batteries, Horn
Speaker and Cabinet, £5/17/-. Also
Quantity used components. Particulars
A. Elton, 59 Rintoul St., Wellington, S.1.
Phone 25-819.

FOR SALE—Valves, 80, 24A, 3 224’s,
all used, and 1 1A7TGT, as new; 1 4-gang
Condenser, .00035; 2 wet 8 mfd. Electro-
lytic Condensers; 1 8%in. Hlectro Dy-
namic Speaker, or will exchange for PM.
Dynamic type. T. Corbett, 12 Dartmoor
Ave., New Plymouth.

FOR SALE—Nilson and Hornung’s
“Practical Radio Communication,” Gher-
adi’s “Radio Physies Course,” Drake’s
“Radio and Electronics Cyclopaedia,” all
in mew condition, 30/- each. Latest
“Stark De Luxe Tube Tester,” guaran-
teed new condition, tests all latest types
of valves, £25. L. Stewart, Moorhouse
St., Morrinsville.

FOR SALE—12A7, 10/-; GF6, 6/-;
6S8J7, 6/-; 500,000 Q potentiometer, 3/-:
00035 Tuning Condenser, 9/-; 30782
Tuning Condenser, 5/-; Aerial Elimina-
tor, 5/-; 4000Q Phones, #£1; Elect.
Hikers Transformer, £1/10/-; Radio In-
struction Course and Radio Circuits, 1/3
each; A.R.R.L. Handbook, 1944 Edition,
7/6:; Hornby Elect. Train Set and
Trans., £12. A, T. Price, 11 Sturges
Ave., Otahuhu, Auckland, STT7.

M G,
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SMALL ADVERTISEMENTS.—Continued.

FOR SALE—Philco 8-Valve All-Wave
Radio, just overhauled. 3 “B’” Batterics
and 2 wet Batteries; £25. B. Peterson,
Warepa, Sth. Otago.

FOR SALE—Two 1N5G Valves and 1
1H5G. All new. 14/- each. B. Peter-
son, Warepa, Sth. Otago.

FOR SALE—FElectric Gramophone Mo-
tor Pickup Unit, Induction, exceptional
condition, £12/10/-; R.C.A. Console 6v.
Distance Getter, £9/10/-; Amplifier, A.C.
in attractive Du-Lux Metal Cabinet,
with separate Permag. Speaker, 25ft.
Extension, £12; Table Gramophone, fit-
ted magnetic pick-up, £6/10/-; “Colum-
bia” Portable, £6; Portable and New
COrystal  Pick-up,  £7/10/-; “Columbus”
5v.  Shortwave Broadecast, Electrie,
£18/10/-. BARGAINS.
guarantee. Rahob Ramsey, Torbay Post
Office, Auckland.

10 MI'D. 450 volt Tlectrolytic Conden-
sers with wire ends, Cat. No. RC559, 3/6
each. The Lamphouse, 11 Manners St.,
Wellington.

WANTED TO SELL—One 49 Valve,
second hand. Apply R. G. Barker,
Opapa.

LOW  VOLTAGE LAMPS NOW
AVAILABLE! 6 volt, 12 volt, 25 volt,
32 volt, 50 volt, and 110 volt, in practi-
cally all popular sizes. The Lamphouse,
11 Manners St., Wellington.

10-WATT W.W. RESISTORS—IR.C.

Wire-wound 10 watt Resistors:—

Cat. No.
RR3 Cee 200 ohm .. 3/4 each
RR31 AP 250 ohm .. 3/4 each
RR32 oK 300 ohm .. 3/4 each
RR33 e 400 ohm .. 3/4 each
RR3 R 500 ohm .. 3/4 each
RR35 wete s 750 ohm .. 3/4 each
RR36 ve.. 1,000 ohm .. 3/4 cach

—The Lamphouse, 11 Manners St.,, Wn.

2-GANG CONDENSERS, 14/- each;
3-gang Condensers, 16/- each. The
Lampliouse, 11 Manners St., Wellington.

CAN ANY RAHOB supply instructions
how to alter Dodge Four 12-volt Starter
Generator to be used as a Spot Welder.
%.] 8. Arnott, Tasman-Upper Moutere,
ANelson.

004 MICA FIXED CONDENSERS at
2/- each. The Lamphouse, 11 Manners
Street, Wellington.

PALEC 0/1 3in. Moving Coil Meters,
ONLY 75/- each. The Lamphouse, 11
Manners Street, Wellington.

Money-back-

WANTED—Pifco De Luxe Rotameter im
good order. D. A. Ross, Moa -Flat,
Heriot R.D.

WANTED-—Cone for Wright De Coster
12 Permag. Speaker.—Claridge, Surrey
St., Hawera.

WANTED — Pair Crystal Headphones,
must be good. Sutherland, 29 Domain
Drive, Hamilton.

WANTED-—Radio for car, 6-volt system,
must be in good working order. M.
Savage, Tapawera, Nelson.

DXERS! Send 6/6 for badge, cortifi-
cate, 12 months TUNE IN, to Secretary
N.Z. DX. RA. Inec., 20 Marion Street,
2, Wellington.

FREE QUOTATIONS for supplying
Power Transformers and Chokes to order,
any size. Write for particulars, sending
stamped, addressed envelope to Walker &
Smith, Radio and Sound Specialists, Box
221, Wanganui.

VICTORY SENIOR AMPLIFIERS
with pre-amp. stage and Dual Channel
at £15. The Lamphouse, 11 Manners
Street, Wellington.

LOCK-UP METAL TOOL BOXES with
removable tray, priced at 40/- The
Lamphouse, 11 Manners St., Wellington.

2%in. CATHODE RAY TUBES, priced
at £5/16/-. Sockets for same at 4/3.
The Lamphouse, 11 Manners St., Wgtn.

TRIMM HEADPHONES (U.S.A.)—
Priced at 22/6 per pair. The Lamp-
house, 11 Manners Street, Wellington.

“RADIO-CRAFT” — “Radio and 'ele-
vision” and all overseas publications can
be obtained for Rahobs. Write for par-
ticulars of subscription rates to DBarnes
& co., Bouleott Terrace, Wellington.

PERSONALISED RADIO TUITION.

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

RADIO SERVICEMEN’S.
EXAMINATION

MacKenzie’s Engineering Academy
specialises in coaching prospective can-
didates for the above examination by
correspondence or by Class tuition.

‘Write or call for particulars.
23 AITKEN STREET, WELLINGTON
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Batteries
(Continued from page 5)

batteries, and may cause coupling effects
between circuits to set up oscillation
audio howls.

Once a 45-volt battery drops, when
tested on load with a high-resistance
meter, to less than about 37 volts, its
end is near. Use it till you are tired of
the poor results if you like, but, when
renewing, make a clean sweep.

LOWER VOLTAGE

Sometimes fairly good reception may
be had from a set using only 90 volts
of “B’ battery instead of the 135 volts.

Distance, tone and volume will suffer,
however.

Plenty of. people ask us whether such |

operation is  advisable. If the above
points are borne in mind, there is, as a
rule, mnothing against it, and the set
could seareely be harmed.

THE “C” BATTERY

Which brings us to the matter of the
“O" battery.

Its purpose is quite different from
that of the others. It doesn’t have to
supply power. It is required simply to
create a potential difference between ihe
grids of the biased valves and the “I37
minus or earth.

As there is no grid current flowing,
there is no discharge from the batowgy,
It will last, therefore, until it jusi dries
up.

This may be a matter of mor s, or
years. One “C” battery will probably
outlast several “B” batteries. But don’t
forget to check it up every few months
for all that, It is a very important item
in your set's equipment.

As a rule, if you cannot light a torch
bulb quite well from the “C” bhatrery,
it can safely be considered as worn out.

EFFECT ON “B” BATTERIES

If the bias applied to the set is not

enough, excessive “B” battery current is

almost a certainty. This means that the

“B" batteries will run down much more
«uickly than they should.

George: “I only know of one man
svho blew his brains out and lived.”

Rosemary : “How did he live?”

George: “Ie worked for the Govern-
ment.”

First Showman: “TI believe you've
made a fortune out of your flea circus.”

Second Showman: “Rather, and T
started from scrateb.”

INCREASING CONDENSER
CAPACITY
To increase the capacity of a Variable
Condenser, cut out a number of pieces
of mica the same size as the rotor
plates of the condenser, and glue one
sheet of mica to each side of each rotor
plate. Doing this increases both the

minimum and the maximum capaecity.—
Rahob 3675.

RELIABILITY

The ecrucial tests of  ‘“active

service”  conditions have proved

Yadiotron reliability. It pays to
‘Revalve with Radiotrons.”

¢
The LONG-LIFE VALVE

N.Z. Distributors:

HATIONAL ELECTRICAL
AN ENGINEERING COMPAMY LIMITER
BRANCMES All MAIN CENPRES.
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SERVICE SANS
PRACTICAL METHODS

INSTRUMENTS
OF TRACKING DOWN

TROUBLE WITHOUT EQUIPMENT

By VIRGIL R. SEARS.
(Reprinted by kind permission of “Radio Craft,” U.S.A.)

The writer has seen many articles
written on  how to service radio re-
ceivers with the aid of various test
equipment, but he cannot recall having
read anything on servicing without the
use of any equipment. .The just-con-
eluded struggle has taught us that it is
sometimes possible and even necessary to
work with little or no apparatus. There
will be some, no doubt, who will look
askance at these methods and denounce
them as “‘serew driver” tactics., In such
qases, the author will defend himself to
the last drop of his ink. To apply what
follows, one must know his radio theory
and be conversant with radio eircuits in
general.

Only those defects which are most
likely to occur will be taken up in what
follows. '

Let us assume for sake of illustration
that you are confronted.with a ‘“dead”
receiver ; the trouble could be any place
between antenna post and voice coil.
Further, assume that the circuit hook-up
conforms to that shown in Ifig. 1. The
only service equipment available for our
work is a serewdriver. A signal genera-
tor may be needed when it is found that
the owner decided his set had a few
loose serews that needed tightening up—
the serews being located on LK. trans-
formers. FKor the present, assume that
the alignment screws have not been mo-
lested.

The first thing to suspect is of course
the tubes. Since we have no tube-tester,
we must devise some system to deter-
mine if the tubes are in working order.
Plug the receiver into the A.C. receptacle.
The tubes should light up. It will be
impossible to see whether or mnot they
light if they are of the metal type. In
such a case, try substituting their glass

equivalent or a reasonable facsimile. 1In
other words, a 6K6G or a 6V6G may be
used in place of a 6F6, 6LO, ete., for test
purposes. Any tube that doesn’t light
should be replaced, of course.

During the plug-in operation stand
ready to unplug the set should the recti-
fier tube (or any other tube for that
matter) show signs of colour. Suppose
upon turning the receiver omn, the plates
of the rectifier get red hot. This would
indicate a short-circuit existed from
point “X” to ground. An inspection of
Fig. 1 reveals that G, would eause this
condition if it were shorted. If it is at
fault, the receiver should become oper-
ative when it is disconnected from the
circuit ; however, a loud hum will result.
Should the filter choke, CH, become
shorted the plates of the 5Y3 may show
colomr after a few minutes of operation.
It is doubtful whether a short at O,
would overload the rectifier to such an
extent that it would show signs of colour.
In this ease CH would heat up to a dan-
gerous degree within a very short time.
In making all of these tests do not leave
the receiver on too long at one time.
Work fast and with care. A short at
(¢, may be found by shorting momen-
tarily from point X to ground and re-
peating at point Y. 1f we get a strong
spark at X but none at Y, disconnect C..
If still mo spark, suspect an open
filter choke. Disconnect the rectifier
at point Z. From this we can ascertain
whether or not CII is open. We should
get a strong spark each side of CH
providing that it is not open.

Some insist that shorting the high
voltage to ground as pointed out above
is detrimental to the receiver. The
writer is not of this opinion, for he has
done this many times without any il

. Q76 e 6FEG
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Fig. 1—This schematic is typical of many used in moderate-priced radios.
Slightly different techmiques will work on any radio receiver.
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effects whatsoever. However, it should
be made plain that this should be done
only momentarily.

In our set-up, an open at R, would
not be evident without test equipment.
The receiver would still perform. In
some receivers this resistor or g
part of it furnishes bias for the
set. Should an open develop in
this case, the receiver would be in-
operative. If we suspect the resistor
of being open, disconnect it at point Z
and short the end of the resistor to
point Z; a spark should be seen. The
spark ordinarily will not be very large.

The writer has never seen a shorted
resistor at the point of R,. it were
found to be shorted, it may be found by
the same procedure as outlined above for
a short at C,. If C, and C, should lose
part of their capacity, a hum will de-
velop, the magnitude of which will de-
pend upon the amount of capacity lost.
In some cases severe distortion and
oscillation may develop.

One word of caution before leaving
the rectifier section—never replace a
dead rectifier tube without questioning
the condition of C, C, and CH. Such
practice will prove expensive in terms of
rectifier tubes.

Now that the rectifier section is not at
fault, let us proceed to the power output
%age.l This -stage is marked 6F6G in
Tig. .1,

We will start at the speaker and work
backward to the antenna. The first
thing to confront us is the voice coil of
the speaker. Should no sound whatso-
ever come from the speaker the fault is
either in the high voltage supply (no
voltage) or the speaker is defective. The
latter includes the output transformer.

An open voice coil can usually be
found if it is the only defect by tuning
the receiver to a strong station and ad-
vancing the volume control. The lamin-
ation of the output transformer will
vibrate and the station may be heard
faintly when the ear is placed near the
transformer. Care should be taken not
to prolong this test as the insulation on
the output transformer may puncture.
If the secondary side of the output
transformer is open, it can be found by
the same procedure as outlined above
for an open voice coil. With the primary
of Ty open, there will be no voltage on
the plate of the 6F6 tube. In this case,
the screen grid will turn red, and there
will be no spark when the plate of the
tube is shorted to the chassis. It is
usually possible to detect an open
primary of T, before removing the
chassis from the cabinet.

An open at R, may be determined by
shorting from the cathode to chassis.
The set should operate, though not well.
If you suspect C,, of being open shunt it
with a good eondenger. If it is shorted
distortion would develop and shunting it

with a good condenser would not clear
up the trouble. If R, opens, the grid
would become so megative in a short
period of time that it would block.

From an inspection of the diagram, it
will be obvious that a positive grid would
result should C; develop a short cireuit.
The set would develop a case of severe
distortion or may fail to perform alto-
gether. Ome case the writer recalls was
a receiver that would play for about 30
seconds and die away. It was found
that the control grid of the output tube
was several volts positive. Observation
showed the grid was red hot.

If all output stage parts are in order
we should hear a faint click if the grid
of the 6I'6 tube is touched with a screw-
driver. Next touch the grid of the 6Q7 ;
in this case the sound in the speaker
should be louder. If we get no sound
we must stop and search for the trouble
in this stage. Try a new tube. Short
from plate to chassis for a second. The
voltage here will not be very high, as R,
is usually large. Should this portion be
in order, advance the volume control
and touch the diode plates with your
screwdriver. A click of about the same
volume as from the grid should be
heard.

We may expedite matters a little by
placing our screwdriver on the grid of
the GA8 mixer tube. If no sound here,
touch the plate. No sound, touch the
grid of the 6K7 LF. tube and hence to
the plate of the 6K7. Suppose we get a
sound by touching the grid of the 6KT
but a similar action on the plate of the
6A8 tube yields no response. The
trouble will likely be in the input L.
transformer, T,. If the primary is open,
there will be no voltage on the plate of
the GAS.

A shorted trimmer on either primary
or secondary would put the transformer
out of action. You will have to use
your own ingenuity in order to find
whether or not they are shorted, once
the trouble is isolated to the transformer.
Suppose a noise is heard when the an-
tenna post is touched yet the receiver
will not respond to a station signal.
Now, what could be the trouble? This
condition is likely due to the fact that
the local oscillator is not functioning.
Check for voltage on the oscillator
anode with the tip of your screwdriver.

By connecting the antenna to the con-
trol grid of the 6AS8 the receiver should
play to some small degree if the primary
of antenna coil is open.

The author recalls one case that may
bring out the fact that the ordinary type
of test instruments, such as multimeters,
do not always lend themselves readily to
the solution of tough service problems.
A very noisy receiver was brought in
for repairs. The antenna and ground
terminals were tied together to help de-
termine if the noise was originating
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within the set or being picked up from
the outside. It was found to be coming
from within the set. Upon switching
from the broadcast band to the 25 metre
band the noise disappeared. This indi-
cated bad Dbroadcast coils. A little
theorizing isolated the oscillator coil for
the broadcast band as being at fault. A
visual inspection was made to see if it
was arcing, but with no results. The
anode of the mixer tube was shorted
momentarily to the chassis, upon which
the coil opened. It was replaced with
good results.

Many other defects can and do occur
which, of course, cannot be coverqd in
an article of this length. A few will be
mentioned.

1. Rubbing condenser plates on tuning
assembly.

2. Noisy volume and tone control.

3. Oscillations due to open filter con-
densers, by-pass condensers, loose shields,
grid wire near plate lead in R.K. stages,
floating metal tube shield (tube hous-
ing), etc.

4., Hum due to open or partly open
filter condensers. )

5. Motor boating (audio oscillation)
due to open filter condensers.

6. Failure of A.C.-D.C. sets to light up
because’ of opening tube filament or an
open panel lamp. .

The author has used a simple receiver
for sake of illustration. The same line
of reasoning, along with a sound know-
ledge of radio theory, may be applied to
any receiver. Many defects require the
use of test instruments to repair; this
is especially true where the intermediate
frequency alignment has been molested.

FOR LONGER LIFE

and BETTER SERVICE

use
OXFORD
RADIO & MOTOR CAR
BATTERIES.

All sizes now available.

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 LAMPHOUSE
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HOW IT

WORKS

PRIMARY AND SECONDARY CELLS

(H. VERNON

Before discussing cells, I feel it would
be appropriate to introduce a couple of
kindred subjects, namely, the means of
prndugmg current, and, of course, our
old friends (or enemies, as the case may
be), volts, amperes and resistance.

Electro motive force is another name
for the volt and is designated by the
letter K.

The ampere is known as I and resist-
ance as R. definition of the Inter-
national Ampere is:—“That unvarying
current which when passed through a
saturated solution of silver nitrate
(AGNO,) will deposit silver at the rate of
001118 grammes per second.”

An 0h{n, incidentally, is that resistance
which will cause one ampere to flow at
a potential difference of one volt.

To_find the value of, say, a current,
we divide the known volts by the known

B

resistance. In other words, I =—= —.

. R

The following diagram will be of assist-
ance to some readers.

(L€
RIL

To discover the value of either volts,
amps or resistance, simply obscure the
letter which indicates your choice.

B

Therefore, by the diagram, R = —,

WHEATLEY)

=

and E = RI.

9
Watts are discovered by multiplying
volts by amps. W .=— EI.

~ Current may be obtained by means of
four methods.

1. Chemical means: Wet and dry bat- .

teries. Chemical energy transforms inte
electrical energy.

2. Thermo-electrie, attained by heating
the junction of two dissimilar metals.
The greater the heat, the greater the
current.

3. Frictional. By using mechanical
energy to cause friction—i.e., rubbing dry
ebonite with dry flannel.

4. Electro - magnetic. The potential
energy stored in a magnetic field may
be combined with some kinetic energy in
such a manner that some of the kinetic
energy is transformed into electrical
energy.

Well, to start on the original subject,
there are two main types of cell. The
primary cell is one that cannot be
charged, or a dry battery. A secondary
cell, or wet battery, may be charged.

A typical wet battery, or to give it its
correct mame, a lead acid accumulator,
has a number of lead plates and lead
oxide plates in a dilute sulphuric acid
solution (H,SO,).

The three diagrams illustrated below
show what happens during the three
cycles of the cell’s aetion.

Pb
Pboz Pe +Hzo

SERARm

H2 Soa
Phbsos4  Phoz Ph.
e A

N/

M Sog’ ’
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e d 194
Vet 2 WTH 20005 L/ Lo
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ON DISCHARGE ~ DISCHARGED ON CHARGE
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The primary cell may be found in
your torch and radio dry battery. It is
simply a dry version of the Leclanche
cell depicted below.

Porous Pot

jePiTchn To PREVENT "
ELECTROLYTE "CREEPING

\Mlmcmusz DioxiDE
(MNO2) THE DE-POLARIZER

| ELECTROLYTE- SaL AmmoniAc

NHg4CL
L_qLASSJMl (RgES)

Your torch battery is the same as this,
only the zinc rod is dispensed with, and
a zine outer casing is used. The carbon
rod is enclosed in a cotton sac containing
the manganese dioxide, and the electro-
Iyte is in the form of a gelatine paste.

The inert type is exactly of the same
construction, only the gelatinous electro-
Iyte is dry. Water is added through a
tightly-stoppered vent and the battery
becomes ready for use in a few hours.
The advantage of the inert type is that
it can be stored for years in a dry place,
and upon the addition of water will de-
liver its full life.

Another secondary cell worthy of men-
tion, but mot in popular use, is the
Alkaline cell. It utilises a mnickel oxide
plate for positive and an iron plate for
negative. The electrolyte is caustic
potash. A comparative table may prove
of interest.

The alkaline cell discharges in  a
straight voltage drop.

To close this discussion, I would like
to mention that there are three types of
current, and three effects.

1. Conduction current, where elec-
trons move to adjoining atoms.

2. Convection current, where electrons
themselves flow. An excellent illustra-
tion of this is a neon sign.

3. Displacement current. Is an oscil-
lation of the electron orbits about their
protons.

The effects are:— (1) Heating.

(2) Magnetic.
(3) Chemieal.

In conclusion, do you know which way
current flows?

No one does, but the 'accepted ru!e is
that it flows from positive to negative.

Comparison Factor. Lead

Cell. Alkaline Cell.

Average voltage .. .. 2v. 1.2v.

Charging volts

2.4v. per cell

1.7v. per cell.

Amp. hour efficiency 85-90 % 75-80 %
Working hour efficiency T70-75 % 60-15 %
Internal resistance - Low Higher

Cost ve e 0 n. | High,

compared  with
other sources of supply.

Even higher.

Life .. .. .. _.. ../About 1100 to 1,300
charges and discharges.

About 5 years.

Strength

Needs careful handling.

Stands all abuses.

Weight and space ..

About the same for both for the same energy

output.

H.F. CHOKES

Pye-wound S.W. Chokes,
with  isolantite  mount-
ing and pigtail connec-
tions, 2.5 H., 150
M.A.

Cat. No. RC47. 4 /@)

MINIATURE SWITCHES

Here’s a handy little
switch suitable for radio
and  motor - car work.
Positive action. Nicely
finished (nickel plated).
British made.

Cat. No. RG118  9/3

THE LAMPHOUSE, 11 MrannersMS“tl—'értr:t, Wellington, C.1.
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Re Rahob 13934’s suggestion in the
March “Radiogram,” I am entirely in
support of his suggestion of a small
transceiver, as I am sure that many
members would appreciate the construc-
tional details of such a set to be pub-
lished in the ‘“Radiogram.”—Rahob
14691.

1 am writing to express my apprecia-
tion of the Club services and aims. I
have only been a member for about one
year, but have seen the work of your
organisation in many fields, and I
am proud to be a member. You
may therefore take anything I may
say as constructive criticism. Firstly,
with respect to the “Radiogram.” Its
size is a great drawback. The “Radio
and Hobbies” which I take is the Aus-
tralian equivalent, is infinitely larger and
covers a greater field for 6d. in Aus-
tralia. It usually consists of about 44
pages of about 6 x 10, covering science.
This is how it works: Aircraft and
model planes, concise news of the world
of science, 15 pages of theory and prac-
tice, the rest consisting of Kinks, D.X.,
New Record release, and advts. 1 would
like to see the “Radiogram” increase in
size. The “Lamphouse Circuit Book”
and Annual are excellent. I have never
regretted receiving them.

I am at present a University student
in the faculty of engineering. Most of
my spare time at home is spent at sta-
tion 4GR, whose transmitter is at Dray-
ton, Qld. I have quite a few hours to
my eredit. 4GR Transmitter is 750
watts, Class B plate modulated using a
vertical tubular steel antenna, situated
on the flat of the top of St. Matthew’s
Hill, Drayton, about 100 yards from the
old corroboree site of the blacks. 4GR
is  the oldest commercial station in
Queensland and one of the oldest in Aus-
tralia. It was opened in August, 1925,
and has been serving the Darling Downs
and surrounding districts ever since. It
operates on weekdays and Saturdays
from 6.30 a.m. to 10.30 p.m., and on
Sundays from 830 a.m. to 10 p.m. The
station is thus on top of the Dividing
Range, with studios in Toowoomba. Re-
ception here is good. I am now listen-
ing to 2YA Wellington, which is coming
through with the strength of a local.

The recent sunspots had quaint effects
on reception in these parts. Stations
unheard of in the daytime before cropped
up all over the dial. I am including a

EIONIENG D < ot N AN & el

% Postmans Knoc

: ‘ e e ITT D y SISy o)

™

few paper clippings taken from the
“Brisbane Courier” during the sunspot
cycle. Spot, incidentally, was easily
visible all through the day.

I am sorry to be ending this letter
with a growl, but my December “Radio-
gram” has not yet arrived, and as I
wish to bind my year I would be pleased
if you could supply me with a copy.
Wishing you all success.—Rahob A817.

* * *

- [Apologies for missing your December
issue. This has now been posted.—Ed.]

I am very sorry my subseription is
late.. I hope it is not too late for the
March issue of the “Radiogram.” It is
certainly an excellent magazine, and I
am sure someone goes to a great deal of
trouble to edit it.—Rahob 10981.

I think I am getting my 6/- worth
0.K., but I thought the “Radiogram”
could be improved a lot, and for goodness
sake keep photography out of it. Radio
and photography are two different
hobbies.—Rahob 12898.

Now that 0-1 M.A. Meters are in
supply, could you mnot print in the
“Radiogram” the ecircuit and other par-
ticulars of a good Valve Tester and
other test equipment?—Rahob 11011.

* * *

[Your wish is our command. See page
24 of this issue.—I2d.]

The Data Book is a great little book,
simply a mine of information, and mine
is in use continually. I also think the
puzzle corner a great idea, and have ob-
tained several tips from it.—Rahob
11955.

I have built the 3 Valve A.C. Set for
beginners described in the 1945 Annual
by Mr. F. H. Adams, and it looks like
he sure knows his stuff. As I write
this letter I am listening to this set, and
it’s really wonderful, considering its sim-
plicity and number of parts. I have
made coils for this set with the same
connections as my Hikers Two, and the
short wave coil is the ideal one for
amateur 80 metre band on the 3 valve
A.C. job. This might be an idea for
other Rahobs who have built this set.
Well, that’s all for now, so just post
%%tl 7aeria1 and I'll be satisfied.—Rahob
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We have had a letter from Rahob
10732 telling us of the success he has
had with his Hikers Two Receiver. He
made up a special coil for the Amateur
Band consisting of turns aerial, 20
turns grid and 11 turns reaction wind-
ing and he logged something like 40
different “Hams,” and also has heard
American and Australian stations.

The M.A. Meter and other goods ar-
rived in first-class order. I thank you
for your prompt attention to-my order,
and I am enclosing receipt for balance
of money returned from same. I also
congratulate you on the Lamphouse Data
Book. It is certainly chock full of
charts, tables, ete, and it is a very
handy book to have. Thanking you once
again.—Rahob 3340.

In the January Postman’s Knock I
see that Rahob A639 suggests to have a
“Picture for the Month” competition.
Well, I strongly disagree with him. Why
have Radio magazines catering for pho-
tography when you will never find pho-
tograhy magazines ecatering for Radio?
Let the Rahob photographers have a
magazine of their own. As Rahob 13994
says, “Give us a few more circuits.” T
think that Rahob 12983’s suggestion is
a very good one, and also Rahob 6328.—
Rahob 14658.

T wish to endorse the opinion of
Rahob 13994 in the February issue of
the “Radiogram,” and I must say
heartily endorse his remarks re the pho-
tography and crossword puzzles. The
“Radiogram” seems to be including more
and more outside material, and what
Radio matter is printed in it appears to
be gleaned from back numbers of the
Lamphouse Annuals, not to mention the
cheap forms of advertising or rather
testimonials which fill Postman’s Knock.
Granted that you receive many letters
praising the Club and being pleased
about the badge, etc., but we don’t want
to read all about it. After all, it’s a
Radio Magazine, not a testimonial page.

If this letter does appear in Postman’s
Knock, I think the majority of Rahobs
will agree with me, so how about right-
ing the ship and giving us something
worth while. I’'m sure many of us
would - pay the extra price to secure a
good magazine, and I suggest you run
more pages such as ‘‘T'ransmitters and
Transmitting,” also pages on Servicing,
Interesting Iixperiments, ete.

We have seen many of the midget 4-5
valve sets, so how about an article on
them? Also the principles of Radio-
controlled Model Boats, ete. I quote
boats just as an example, as many radio-
controlled experiments could be made
with other things.

In closing, T would say I am not
“thanking you sincerely for the badge,”

etc.,, as other letters run., I joined the
Radio Hobbies Club to learn about
Radio, not photography, ete. Go to it.
Rahob 13221.

ELECTRONIC MARVELS

ExGovernor Charles Ildison, of New
Jersey, has his father’s love of a joke.
The inventor’s distinguished son is an
M.IT. graduate and knows his way
around in electrical and electronic mat-
ters, as might be surmised. Recently,
after listening to an amateur electronics
enthusiast become eloquent about post-
war electronic marvels, Gov. Xdison
asked whether the spell-binder had yet
witnessed a  demonstrdtion of “the
electromagnetic ray that can stop an
automobile.” “No, I’'ve heard about
such a ray,” replied the electronic
prophet, “but I didn’t know it was yet
practical.” “Well, jump into my car
and come down to our laboratory and I’ll
show you.”

As the car approached the main street
of Orange, N.J., the traffic signal turned
red, and the Governor’s chauffeur put
on the brakes, bringing the car to a
grinding stop. Pointing through the
windshield at the red traffic light, Gov.
Tdison chuckled: “See, just as I told
you; there’s the ray that stops auto-
mobiles—and it is thoroughly practical,
too!” — From “Electroniec Industries,”

I New York.

WIRE-WOUND RESISTORS —IL.R.C.
Wire-wound Centre-tapped Resistors :—
Cat. No. RR20, 2w. 20 ohm, 3/6 each;
Cat. No. RRR21, 2w. 50 ohm, 3/6 each;
Cat. No. RR22, 2 w. 100 ohm, 3/6 each.
The Lamphouse, 11 Manners Street,
Wellington.

1

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 techmically trained
men.

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

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

182 WAKEFIELD ST., WELLINGTON
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FIXED CONDENSERS

REDUCED PRICES!
TUBULAR CONDENSERS

Non-Inductive Condensers with wire ends.

600 VOLT WORKING.
Cat. No. | TR

RC700—.0001
RC701—.0002
RC702—.00025 ..
RC703—.0003
RC704—.0005

RC705—.001
RC706—.002
RC707—.003
RC708—.004
RC709—.005
RC710—.006
RC711—.01
RC712—.02
RC713—.05
RC714—.1
RC715—.25
RC716—.5

RC717—1 mfd.' '

Each
1/-
1/-
1/-
1/-
1/-
1/-
1/-
1/-
1/-
1/-
1/-
1/-
1/2
1/3
1/3
1/9
2/
3/-

SUPREME BATTERY
CHARGERS

<UPREM:

HEAVY B U
BAYTERY CNARGIII

Voltaqe Range

Heavy duty type Battery Chargers.

For

operation from 230 Volt A.C. mains. Current

consumption approximately 75 Watts.,

Will

charge 2, 6, or 12 Volt Batteries at 2 amps.
Size 9in. x 103in. x 4in. deep. Complete with

3 wire cord, and instructions.
strong metal case.

Cat. No. RA605 ..........

Contained in

£11/3/-

1oE st

TRANSFORMERS

High Quality, Iron-
cored I.F. Transform-
ers on 1§ in. x
12 in. square.

Cat. No. RC522—

12/6 =

BATTERY WELDER

A Welding, Brazing and Soldering Tool,
which will save you time and money. Works
from any 6 or 12 Volt storage battery, pro-
viding instant, concentrated, even heat. You
can do all your own soldermg, brazing aad
welding with this indispensable tool.

Rugged construction. Battery leads awe
specially heavy flexible conductors giving mani-
mum transfer of power to the Welder.

The Ensign Welder is especially applicable
for Auto repairs (mudguards, radiators, etc.),
also for light inside work. For the farm it is
invaluable for mending buckets, cans and light
farm implements. Battety firms use them for
lead burning, and they are especially usefud
for battery repairs on the roadside. The Radie
man finds them invaluable for quick soldering.

Supplied complete with electrode, flux and

Cat. No. REB" . it oh & aoiseial orsiisheioge

full instructions.
52’6

THE LAMPH@USE 11 Manners Street Weﬂmgton C.1.
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UNIVERSAL BATTERY CLIPS

British made, these Clips have good strong
springs that make a sure contact.

Cat. No. RC20—5 amp. (Pee Wee) 6d. each
Cat. No. RC21—10/25 amps. .. 1/- each
Cat. No. RC22—50 amp. .. .. 1/9 each

Cat. No. TC22A—30 amp. clips (slightly dif-
ferent to illustration) . . .. 1/4 each

THE “HOMECRAFT”
ELECTRIC POKER MACHINE

Iz '/I
/,,,:/l I

For use from standard 230-volt light socket
er power point. Point gets very hot and by
changing leads on to different terminals heat
cam be varied for different classes of work.
Metal box measures 3%in. x 3in. x 4%in.

‘The introduction of the Homecraft Poker
Moachine will undoubtedly advance this art in
New Zealand. By wusing this machine the
artist can concentrate all his or her attention
on the pokerwork itself, as, when the heat is
regulated to the required strength it auto-
matically remains at the same heat. This en-
ables the work to be executed at great speed.
Homecraft Machines are perfectly safe in use.

Cat. No. RE90 70/-

4D. each

Cat. No. RE91—Spare Points

METER PUSH OR PUSH
SWITCH

Designed for one-hole fixing to panels.
Between 1/16 in. and 7/32 in. thick. With
highly polished nickel-plated bush-nose and
coloured insulated plunger. Silver-contacts
make sure and trouble-free contact. With ter-
minal screws, one pole live to bush. Rating:
1 amp. at 10 volts or 100 M.A. at 100 volts.

Cat.ilNo:' RS 4827, .J0h 0. ool bitt 4/6 each

Waikari Hospital, Dunedin.

Just a line to let you know how satisfied I
am with the electric bed comfort I purchased
from your firm recently. As I am a patient
in a hospital it is extremely useful to me, es-
pecially this cold weather. I have a plug
alongside my bed to which I connect the
“hotty”” at any time of the day or night. The
nurses here wish every patient could purchase
one and so save them a lot of work filling the
old hot water bottle.—Yours sincerely, A. McK.
(Rahob 5343).

* * *

My wife suffers from cold feet and cannot
go to bed without a hot-water bottle. You
have no idea how much time the Monarch Bed
Comfort saves us. It’s great. Several of my
friends will be getting one when the winter
comes.—H.H.

Plug into hotpoint or light socket for five
minutes. Disconnect and put it into your bed
—that’s all, and the “Monarch” Bed Comfort
will retain a comfortable heat under the bed-
clothes for 5 or 6 hours. Compare that with
messing around wnth the old type hot-water
bottle. Contained in metal case and com-
plete with cover and plug and cord. Cost
about 1d. per week for current.

Cat,. No., RES2UC5 0o eeises 28[6 each

Or, complete with plug and cord—
Cat. No. RE82A 33/ each

THE LAMPHOUSE 11 Manners Street, Wellington, Cl



18 THE NEW ZEALAND RADIOGRAM

May 1, 1946.

Girdling
The Globe

DX observations of the month by Arthur T.
Cushen, 105 Princes Street, Invercargill, DX
adviser to the Radio Hobbies Club, and Short
Wave Editor to the New Zealand DX Club’s
‘bulle.!m,. “New Zealand DX-TRA.’ All com-
munications to the above address will receive
prompt attention. Times in NZDST (12
ahead of GMT), frequencies in kilocycles.

BROADCAST

South Pacific.—9AD, Morotai, 1440kes.
was closed down on March 3rd, accord-
ing to recent verification, and has been
reptltaced by 9A0 on 980kes. using 10
watts.

North America.—Between 6 and 7 p.m.
most evenings these stations should be
able to be logged in fair locations :—
990kes.,, KGMB; 610kes., KFRC; 680
kes., KPO; T10kes., KIRO-KMPC;
760kes., KGU; 810kes., KGO ; 860kes.
XEMO-KTRB; 910kes., KLX ; 930kes.,
KHJT; 1000kes., KOMO: 1020kes.,
KFVD; 1050kes., XBG ; 1070kes., KNX -
1090kes., XERB; 1110kes.,, KXLA ;
1190kes., KEX: 1260kes., KYA: 1390
kes., KGER ; 1450kes., KFMB ; 1490kes.,

KTOH; 1500kes., KSTP:; 1 510kes.,
KGA :; 1530kes., KFBK: 1 560kes.,
KPMC.

SHORT WAVE

Hawaii.—KRHO, Honolulu, now uses
D650kes. in evening transmissions, news
on the hour, 11 p.m., ete. Verification by
coloured card, from P.O. Box 3740.

Ken)ja.——YQ7LO, Nairobi, 1500 watts,
comes in fair on 4950kes. at 6 a.m., has
English news broadcast at 6.25 a.m., and
closes at 7 a.m.

Borneo.—“Radio Biakpapan” being re-
ceived at fair strength on 9125kes. daily,
12.30 to 2 a.m. Has 125 watt transmit

ter and relays news in Dutch from PCJ
at 1 a.m.

Luxembourg. — “Radio Luxembou rg,”
6090kes., has fine signal at 7 a.m. on
Mondays, when an hour request pro-
gramme for British listeners is com-
menced. Request reports on reception
of this transmitter.

Germany.—American Forces Network,
6080kes., now broadeasts from Frank-
furt, having recently  shifted from
Munich. A news broadcast at 8 a.m. is
well received. German home programmes
have been heard at 7 a.m. on 6035kes.,
and at 7 p.m. on 9688kes. under GRX
London.

Canada.—CKRX, Winnipeg, 11720kes.,
runs a request session, relayed from
broadecast band transmitter CKRO, each
Sunday to 7 p.m.; signals are good.

il

China.—Verification letter from the Di-
rector, Station XORA, 7 Chung Cheng
Road, Shanghai, requests further reports
on the transmissions, now received on
11700kes., when news is presented in
English at 11 p.m. Further Chinese
signals which have recently improved in
strength are XTPA, Canton (11650),
XGCA, Kalgan (9625), and XGOL
(9995), Yungan, all received at 11 p.m.

Singapore.—‘South East Asia Com-
mand” broadcast now heard on 6770kes.
as well as the 11735 outlet, with ex-
tended schedules, English news at 12.15
and 2 a.m.

United States.—Latest San Francisco
frequency and schedule changes are:—
KCBF (15270) 6.00-9.45 a.m.; KGEI
(15130), 6.00-9.45 a.m.; KNBX (11790),
4.15-8.30 a.m. ; KGEX (11730), 3.15-5.00
am.; KNBI (15340), 6.15-8.45 p.m.;
KGEI (17780), 1.00-5.00 p.m.; KNBX
(15330), 3.00-4.45 p.m., 8.45-11.00 a.m. ;
KCBR (17770), 3.00-6.00 p.m.

Chile.—CE1173, Santiago, relaying CE-
106, has been heard from 11.30 p.m. on
11735kes., and also on this frequency to
closing at 4.05 p.m. and later. Interfer-
ence in the afternoons is heavy from
WRUL.

ITEMS
UNUSUAL

“The sky is the limit,” but what a sky
to look forward to! A sky writing com-
pany reports that it now offers adver-
tisers a choice of colours, line drawings
and luminous inscriptions. Eventually,
censorship may be required for sky-art.

w5 w s

“Fresh eggs” may soon be an inade-
quate description for this product be-
cause of an electronic sterilisation
method under development at the Univer-
sity of California. It is said that ten
seconds exposure by this method will kill
all interior germs and unwanted egg
growth and in addition all bacteria
growth on the shell, thus giving the egg
better keeping qualities.

s RAd v

In experiments performed at the Har-
vard Biological Laboratory, it was found
that the retina of the human eye, when
freed of the eye lens in cataract opera-
tions, is highly sensitive to ultra-violet
or “black light.” In tests under “black
light” some 70-year-old patients read all
lines of test charts in a room dark to

normal eyes.
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MOTUEKA

Motueka calling all Rahobs. The last
two meetings have been badly attended.
Members who are unable to attend,
please send word along to either the
President or Secretary that you will be
unable to attend. We know that the
cause of the bad attendance lately has
been due to the busy season. Next year
we may knock off meeting from Decem-
ber to April. Mr. Blackmore attended g
meeting, bringing along his transmitter.
To him we owe one of the most enjoy-
able evenings we have so far held. It
has been suggested that the Club divide
up into groups, say, one dealing with
Amateur Transmitting and another with
building sets. A welcome is extended to
Mr. B. M. Tarlton to our roll of mem-
bers.  S.0.S.—Any person interested in
Radio, come along and learn about it
from your local branch. You may find
us every second Monday night at 7.30 in
St. Thomas’s Hall. This is Motueka
signing off.—B. F. Mackay, Secretary.

k * *
AUCKLAND

The annual general meeting of our
Club was held on April 5th, with a very
large attendance of members present.
Mr. Walker opened the meeting, and
minutes of previous annual meetings were
confirmed. The Secretary-Treasurer ten-
dered the audited balance-sheet for the
year ending March 31st, 1946. The
statement showed that a very satisfactory
position existed, with assets to the value
of £29, and a substantial bank balance.
Income was at a fairly steady increase,
whilst expenditure was naturally higher
this year with the purchases for test
equipment. The election of officers for
the ensuing year resulted as follows:—
President, Mr. A. B. Walker: Vice-
Presidents, Mr. A. Bain and Mr. F.
Adams (unopposed) ; Sec.-Treasurer, Mr.
J. Forrest (unopposed) ; Assistant-Sec-
retary, Mr. Hamblyn; Committee,
Messrs. D. Bull, B. Hales and G. Munro ;
Hon. Auditor, Mr. G. Williams ; Banking
Trustees, J. Forrest, F. Adams. During
the course of the meeting Mr. R. Rhodes
paid tribute to the excellent work being
done by Mr. Adams in his series of lec-
tures and his unfailing assistance to the
members individually. A1l members as-
sociated themselves in extending acclam-

LUB'S

I RO W s

ation to Mr. Adams, who suitably re-
plied. The membership of the Club has
progressed very satisfactorily during the
year and we now have the grand total
of 169 members for three years of opera-
tion, with 42 new members during the
year. Next issue we shall tell you of
the annual dinner.—J. Forrest, Secretary.
* * "3

HAMILTON

Radio-minded Rahobs in Hamilton and
those interested in radio are cordially in-
vited to attend our meetings. They are
held in the Welding Club Rooms (Tech-
nical School grounds) on the first and
third Wednesdays of each month. FHow
about turning up, Rahobs?

20/3/46—A short talk by Mr. S. R.
Sutherland on the R.M.A. colour code
and the mystery of tolerances as used in
radio circuits started the Club’s aectivi-
ties this evening. Next was a discussion
by members on the sets they intend
building. Faults and improvements were
the main items. Supper followed, and
the evening was brought to a close.

3/4/46—The colour code of coils and
the right and wrong methods of con-
necting them in a ecircuit was the first
subject of this meeting. The Treasurer,
Mr. R. MacKenzie, has just finished his
first power set (a seven tube one, with
magic eye). TIis faults were fully ex-
plained to him, and, with these rectified,
the set broke into operation. Tts per-
formance was perfect. Work has started
on the five-tube set purchased by the
Club. A general test was ecarried out
with the aid of a “Meissner” Analyst
and signal generator which brought to
notice many faults that are expected to
be remedied at the next meeting.

Club members are making their next
meeting a work night, so look forward
for the next issue of this publication of
the Club’s activities.—DB. F. Pepperell,
Hon. Secretary.

* * *

JELLICOEE SEA SCOUTS RADIO
CLUB

Owing to structural alterations to the
Troop’s H.Q., and also to camp, ete., the
Club has not done very much during
the summer months. Tlowever, things
are now under way again and a new
season’s work has opened with a meeting

(Continued on page 22.)
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WAR-TIME SERVICE

The following idea saves time and
makes possible changing back to the
original tubes without rewiring.

L replace a 5Z3 or 80 with a 5U4G
(where the transformer takes the added
load) as follows: Cut off pin No. 1 with
cutters and saw off the centre pin. Now
build up pins 2 and 8 with solder so
that they are as big as the filament pins
on 4-prong tubes.

The idea may be applied to the 39/44,
which may be used in place of the 6D6.
Melt solder from pin No. 3 of the former
tube, without breaking the wire inside,
and extend the lead with a piece of
hookup wire. Now build up the heater
prongs with solder, and feed the 39/44
screen lead into the screen socket hole,
connecting it with the lug underneath.
The 39/44 suppressor is connected in-
ternally so no connection is necessary.—
Radio Craft.

IDENTIFYING REPLACEMENT
CONNECTIONS

In replacing transformers, condenser
blocks, and similar parts with numerous
leads, the problem of reconnecting the
wires to the proper points may
greatly simplified and a great deal of
time saved if the old leads are clipped
off close to the defective component.

After the defective part has been re-

—

e ¥ *

X=CLIP AT THESE
POINTS

moved, the colour-coded loose wires re-
maining will indicate where the leads
from the replacement unit are to be con-
nected.

If an exact duplicate replacement part
is used, one need only replace the old
leads with each mnew lead having the
same colour coding, one by one. If a
different replacement part is used, the
slip accompanying same will enable one

NS

TONE IMPROVEMENT

I recently came upon an old set which
worked well on low volume, but dis-
torted badly at full volume. 'This set
used a pentode detector which was over-
loaded. I changed the circuit by tieing
together the plate, screen and suppressor,
thus making a high-mu triode stage,
capable of handling large input signals.
The set is now able to handle full
volume with no distortion. This kink
may be used on 6C6, 78, 6BS, etc.,
type tubes with a great improvement in
quality.—J.L. (“Radio Craft”).

[It is possible that the change simply
lowers the set’s sensitivity, making it
harder to overload the tube. Flave others
tried this method?—I12d.]

A SIMPLE VACUUM-TUBI
VOLTMETER

Here is a diode-type vacuum-tube vott-
meter that can bhe used for a wide
variety of tests, where a slight circuit
load is mnot objectionable. Being sub-
stantially independent of frequency it is
adaptable to either a.f. or r.f. circuit.

The value of R1 will depend upon the
sensitivity desired. For full-scale de-

o——} 30 R
2 5000
MFD. OHMS
OR HIGHER
|
or @
A MA. T+
OHMS

L oy )

flection with 100 volts input the value of
this resistor should be about 75,000 ohms.
For greater sensitivity R1 can be de-
creased so as to cover any desired range.
The device has a fairly linear scale and it
may be calibrated on an a.c. 50 ecycle
supply line by connecting it in parallel
with an a.c. meter. This calibration
will hold for radio frequency as well as

to identify the corresponding lead.

audio frequency.
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OVERCOMING REFRIGERATOR
INTERFERENCE

Quite often radio interference can be
traced to static discharges from the
motor belt of electric refrigerators. To
eliminate this type of interference simpiy
connect a wire from the motor frame to
the compressor and continue this lead to
a good ground.

USE THE COAT HOOK!

Onee more the old wire coat hook goes
to work for the radio “Fan.” I have
used it as a mounting place for the ear-
phones, in order to keep them off the

USED AS
PHONE HANGER

operating desk or table. This ordinary
coat hook is screwed into the side of the
desk in some position where it will not
be brushed against. The illustration
shows how this is done.

POLISHING AND CLEANING OLD
BAKELITE

The following information was received
from Mr. Allan Brown, of the Bakelite
Corporation, in reference to an item en-
titled “Renewing the Appearance of
Bakelite and Hard Rubber Parts” which
appeared in this magazine.

“We have carried on a number of ex-
periments and recommend the following :
To keep a panel in good shape sponge it
off with alcohol occasionally. The only
dirt that sticks is greasy dirt, like finger-
prints, and these could be washed off
with aleohol better than they can with
soap and water.

“If a high lustre is desired on a pol-
ished surface, a little Butcher’s floor wax
may be applied and rubbed; or with dull
panels where a rich matte finish is de-
sired, a little light lubricating oil may
be wiped on and then carefully rubbed
off—Radio Craft.

BATTERY “WRINKLE”

TR N RN
BATTERIES

BAND MADE
FROM AUTO
SINNER
TUBE

Those who use dry cells can readily
appreciate the value of this idea. It
consists of a narrow band cut from an
old automobile inner tube and placed
around the batteries. With this arrange-
ment the batteries may be tipped over
accidentally and still the connections
will not tear apart. In fact, it is rather
difficult to tip the batteries over when
they are securely bound with this heavy
rubber band. This is a simple kink,
but it should find favour among the
battery set owners.—John Nelson.

3

I am stationed in one of the island
bases in the Pacific and am particularly
fortunate in having a phonograph to
brighten up the dull hours of barracks
life. However, the speaker ceased emit-
ting the comforting tones of Crosby one
day, and after a careful inspection of the
unit, this is what I found.

The tinfoil covering of the crystal was
almost completely gone due to corrosion,
and the negative foil strip was broken.
The inner foil strip was still intact and
in good shape. Since there wasn’t a re-
placement on the island, I struck upon
this idea, with good results.

First, remove all the lead foil outer
covering and wipe the ecrystal clean,
using carbon tetrachloride or alcohol.
Be careful not to damage the inter-
element lead. Now procure about 15
feet of No. 30 bare copper wire, and,
starting at the front of the ecrystal,
close-wind the entire ecrystal tightly.
When you get down to the end, twist the
two ends of the wire together and solder
them to the lug. Carefully replace the
cerystal in the case, taking care to keep
the rubber mounts in place—"“Radio

Craft.”
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"WITTIQUIZ

(H. VERNON WHEATLEY.)

.1. If you wanted to incorporate a
differential control (condenser) in an
aerial circuit and did not possess the
necessary component, would you be justi-
fied in using a potentiometer?

2. What sort of a control would this
be, and would tuning be materially
affected ?

3. The speed of light is the same as
the velocity of the so-called ether-waves.
True or false?

4. We often hear of the term “visible
spectrum’” and most of us know what it
means. Ilven if you don’t, the actual
expression gives you a rough idea. Can
you jot down its range of extension?

5. Can you give a simple explanation
and/or example of “unlimited conduc-
tivity”? (Answers on Page 27)

Hobbies Ciubs

(Continued from page 19)

of members of the Club at the workshop
of Mr. R. T. Parsons, the originator of
Broadecasting in Invercargill. A very in-
teresting and profitable time was spent
in examining apparatus which now be-
longs to history and comparing it with
the most modern and wup-to-date gear.
An ambitious scheme of work was
mapped out ahead for the Club to under-
take, and the thanks of all hands are
due to Mr. Parsons for his generous
gifts of gear and offer of active help in
the future.

%* *

DUNEDIN Y.M.C.A. RADIO
) HOBBIES CLUB .

Here is our new set of rules:—

1. Name—The Club shall be known as
}‘%ebDunerlill Y.M.C.A. Radio Hobbies
Slub.

2. Aims—The Club will endeavour to
introduce Radio to its members, explain
Radio fundamentals, answer questions,
and will endeavour to teach members
the practical construction of small
radios as a hobby only. It will also en-
deavour to promote friendship and a
healthy spirit of competition among its
members.

3. Membership Fee — (a) Y.M.C.A.
Members under 18 years of age, neo
charge. (b) Y.M.C.A. Members over 18
years of age, 3/6. (c) Rahobs, under 18
years of age, 2/6. (d) Rahobs, over 18
years of age, 3/6. (e) Honorary Mem-
bers over 18 years of age, 5/-. (f) All
boys not listed under (a) (b) (c) (d) (e)
will pay 5/-. Membership fees are pay-

able Annually, and shall be paid within
one calendar month of attending the first
meeting,

4. Meetings—The meetings shall be
held in the Club Rooms in the Y.M.C.A.
Boys’ Division every Tuesday night,
commencing at 6.30 p.m. and concluding
at approximately 9 p.m. TUnder special
circumstances meetings may be post-
poned by not more than one week.

5. Committee—A committee of at
least five members shall be elected at the
Annual Meeting as follows :—President,
Vice-Presidents, Secretary and Treasurer,
and three other members who will act as
Leaders.

6. Quorum—A quorum shall consist of
four members of the Club before a meet-
ing shall be declared opened.

7. Annual Meeting—This shall be held
in the Club Rooms on the first Tuesday
in April, annually.

8. Chairman—The person who holds
the Chair at any meeting (namely the
Chairman or President) shall have power
to control order and be in full charge of
such meeting.

Any person whose behaviour does not
meet with the approval of other mem-
bers at the meeting may be ordered to
leave same by the Chairman.

9. Admission—The Club is open to all
who are interested in Radio as a Hobby,
with provision as in Clause 3

10. Regulations. — (a) No member
shall be permitted within the Club to
operate or repair any radio or allied
equipment, whether fully qualified and
licensed to do so or not. (b) No mem-
ber shall have the right to affect the
trade of radio or electrical firms in this
or any other city by the use of know-
ledge gained as a member of this Club,
unless the approval of the Factory Con-
troller and the Radio Inspector is ob-
tained by the person concerned. (e) The
Club will not accept any responsibility
for any member who disobeys the above
regulations, but will report the matter to
the nnthm-itiss conc‘?rned. o

OHAKUNE

This is Ohakune, calling all Rahob
Clubs and wishing them all the best over
Easter. I should like to draw all Oha-
kune members’ minds to the fact that
meetings are held fortnightly. Owing to
circumstances over which I have no con-
trol, we have not been able to have
meetings for the last month, but never-
theless we hope to start again very
shortly. Well, no meetings, no news, so
I shall close now. Cheerio from Oha-
kune.—Mr. A. Dick, Secretary.

STAMP COLLECTION
Many thanks to the following Rahobs
for their contribution to the Rahob
Stamp Collection :—
14724 15076 14480 A198
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This Month’s

Lamphouse
Special

‘ ” . \
‘§ﬁ| R

cellent for 2-point communication, i.e., from
Milk Shed to Farm House, from Office to
Factory, etc. Work from 3 wvolts D.C. Two
Models available. Cat. No. RT144—Desk

Type as illustrated ......... 37/6 each
Cat. No. RT145. Wall Type. . 37/6 each

RN ) Special purchase enables us to offer you these
-E,‘\\/' ® used (but in good condition) P. & T. phones
i S at such a low figure. These phones are ex-

2.
&

THE RADIO HOBBIES CLUB

(Founded 1930)

Invest 6/- and become a member of Australasia’s largest Radio Club.

What do you get for your 6/-?

Read on ahd you will discover some of the many benefits you
realize on such a small outlay.

You will receive a copy of this monthly magazine, the “New Zealand
Radiogram,” for 12 months. This contains articles on Radio Instruction,
Construction, General Interest, Hints and Kinks, DX Observatiol.s and
many other interesting features. You will. also reccive a copy of the
Lamphouse Annual, containing Catalogue Section, Station Logs, Reference
Tables, Valve Charts, Technical Articles, and constructional details of
several receivers from Crystal Sets to De Luxe Receivers and Amplifiers.
192 pages crammed full of interest.

You will receive a Rahob Badge, Registration Card and Club
Transfer. The main club activities are: Competitions, Stamp Collection,
Photographic Record, Pen-Friends and 'Technical Inquiry Service. A
booklet giving further details will be sent on request.

WHY DELAY? ALL THIS FOR 6/-
(Subscription in Australia, 7/6.)

The Radio Hobbies Club,
C/o. Lamphouse,
11 Manners Street,

WELLINGTON, C.1.
Please make me a member of the Radio Hobbies Club.

ADDRESS ...

TOWN

(Radiogram, May, 1946.)

ok
2

iHE LAMPHOUSE, 11 Manners Street, Wellington, C.1.
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MULTI-RANGE
y RUFUS P. TURNER

This practical 0-1-10-100—1000 d.c.

MILLIAMMETER

(Reprinted from “Radio News.”)

milliammeter can be home constructed

from junk-box parts. All hard-to-obtain, odd-sized, low-resistance shunts, se
often used, are purposely eliminated.

There is no question that a small-sized,
multi-range d.c. milliammeter separate
from the regular volt-ohm-milliammeter
is very useful in shop, station, and labor-
atory. The uses of such an instrument
are many and varied. Familiar applica-
tions include checking current and
tuning-in  grid and plate circuits of
transmitters; drain checking and load
measurements in test instruments, power
supplies, and industrial electronic gear;
and substitution for damaged milliam-
meters.  The common multi-range mil-
liammeter consists simply of a low-range
instrument, such as a 0-1 ma. model

with some arrangement for switching
shunt resistors across the meter to

change its range.

That more experimenters and service-
men do not build multi-range milliam-
meters from spare parts is due chiefly to
difficulties arising (or expected) from
switch contact resistance and to the
hard-to-get odd resistor values required.

In order to get a bird’s-eye view of
the conventional arrangement, see Fig. 1.
This circuit is based upon the common
0-1 d.c. milliammeter. The value of each
shunt is  equal to Ry, = Rm/f-1,
Rm is the ' internal resistance of the
meter and f is the factor whereby the
basic 0-1 scale is to be multiplied. Rm
will have a value between 30 and 110
ohms  for 0-1 d.c. milliammeters, the
exact value depending upon the make
and type of meter. Rm for a particular
model may be obtained with suflicient
accuracy from the manufacturer’s

catalogue.  As an illustrative example :
if Rm equals 100, the shunts for the

several ranges shown in Fig. 2 will have
the following values: R, 11.11, R, 1.01,
and Ry 0.100 ohms.  For a 60-ohm meter
movement, these values become : R, 6.666,
R. 0.606, and R, 0.060 ohms. And for a
30-ohm value of Rm, the shunt values
are: R, 3.333, R, 0.303, and R, 0.03
ohms. Resistors having these values are
difficult to obtain unless the builder is
willing to invest in precision instrument
shunt resistors or make his own from
resistance wire, with the aid of a pre-
cision Wheatstone bridge. When such
resistors are home-made they usually
have a poor temperature coeflicient unless
extraordinary precautions are taken. A
further disadvantage of the conventional
circuit, as given in Fig. 1, is the fact
that the switch contacts are in series
with the shunt resistor and meter. While
rontact resistance is extremely low in

ohmage, it becomes of concern when it
is in series with resistances as low as
those employed as meter shunts. GCon-
sider the effect of switch contact resist-
ance in series with the .06~ and .1-ohm
shunts. The only remedy in the conven-
tional circuit is to employ an expensive,
low-resistance instrument-type switch.
The arrangement in Fig. 2A makes it
possible to use standard resistors and a
common rotary selector switch in a
multi-range milliammeter. Here, the
unknown current flows through a resistor,
R;, across which it develops a voltage
drop. The meter then is connected (fls
a voltmeter) across R,, through a suit-
able multiplier resistor, R,, to measure
this drop. By proper choice of R, and
R, values, the regular current scale of
the meter may be used and milliamperes
will be read in the regular manner. A
convenient value for R, is 50 nhms;_JO
milliamperes flowing through this resist-
ance will produce a drop of 4 volt. The
meter then will give full-scale deflection
(as a 0=} d.c. voltmeter), corresponding
to 10 milliamperes, of R, is made 500
ohms. In the same way, 1000 milliam—.
peres (1 ampere) will produce a drop of
50 volts, and R, must be 50,000 ohms.
In order to switch meter ranges, it will
be necessary only to switch R, values.

R T T e T T T TR I RV E T T

PALEC METER

0-1 MA Moving Coil 3in. Meter,
Suitable for this Instrument.

Cat. No. RM16 . ... £3/15/- .

[REEE—— | INPUT [ S |
7 TERMINALS ¥
1 MA.
[ ]
Rl 10 MA.
1 RANGE SWITCH
R2 100 MA
G A PN AR forremmmeman
A3 1 A‘llP.

L N
A\

Fig. 1—Conventional type mulli-range
d.c. milliammeter circuit.
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R, remains the same for all except the
®-1 range.

The resistors have standard integral
values and, accordingly, are ecasily ob-
tainable, but they must be selected care-
fully to be as close as possible to speci-
fied values. R, will have to be large
enough to dissipate the power resulting
from flow of 1 ampere. 'This sets the
minimum rating at 100 watts. All series
multiplier resistors may be 1 watt, how-
ever. Iixact values may be obtained in
the series resistors, if desired, by em-
ploying, in each case, a combination of
fixed resistor and small  wire-wound
rheostat in series.  The rheostats may he
set to give exact value to the total.

In order to use the basic O-1 ma.
range, some arrangement must be made to
switch R, out of the circuit and the meter
directly across the input terminals. This
may be accomplished by means of a
second pole on  the range switeh, as
shown in Fig. 2B.

Exact values are given in Fig. 2B for
0-1, 0-10, 0-100, and - 0-1000 ma.
ranges. R, may be a 1000-ohm rheostat,
Ry a 2500-ohm  resistor and  5000-ohm
rheostat in series, and R, a 25,000-ohm
resistor  and  50,000-ohm  rheostat in
series.  Kach of these combinations will
give the specified resistance value at
centre-scale  setting  of  the  rheostat.
Screwdriver adjustment may be provided
for each rheostat: and when once N(}f,!

g

the shafts may be locked in place per-

manently with a drop of sealing wax.

?\ R2
WeU T -]
TERMINALS Rl . 0-10.C.MA.
&
(a)
o
INPUT
TEAMINALS
+
R
R2SRIZRS
10 A
MA,
1 AMP G
TOREY manse swiren___ R
f’\ N\ -
O=10.C.MA.
(8)
Ry—30 ohms, 100 w. res.
Rr—300 ohms, 1 w. res.
Rs—35000 ohms, 1 w. res.
R,—50,000 ohms, 1 w. res.

Fig. 2.—Practical circuit of the in-

strument described by the author.
Note lack of odd-sized resistors.

Already
“Radio and

ectromics”
Has Proved Its Worth!

Published in New Zealand this Journal contains
many constructional articles designed to suit the
needs of the radio enthusiast from ‘“‘one valvers®’

to oscilloscopes.

BE SURE OF YOUR COPY OF
“RADIO AND ELECTRONICS”

AND ORDER DIRECT FROM

THE LAMPHOUSE, 11 Manners St., Wellington, C.1

Price 1/71 Post Free

&
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\\\\\TRANSMITTERS

AND

TRANSMITTING

Conducted by RAHOB 3.

“TEN METRES”

Operation by licensed N.Z. amateurs
holding the mnecessary IL.F. permits has
once again been authorised between 28
and 29 megacycles. There are probably
many Rahobs who are not familiar with
conditions encountered on this band, and
for their benefit we give details concern-
ing this frequency. This band during
certain sun spot cyeles lends itself admir-
ably to both moderate and extremely
long distance communication with rela-
tively low power. It is subject to ex-
treme skip distance effects, and the ad-
vantages of the band are best realised
during daylight hours.

A well-designed, stable transmitter,
using an input of 25 watts, will practi-
cally enable world-wide communication
under favourable conditions.

For distances up to 1000 miles a ver-
tical half-wave antenna approximately
16ft. long will be satisfactory. Tither a
twisted pair feeder or two wire spaced
feeder is quite suitable for coupling the
receiver or transmitter to the antenna.
A horizontal half wave antenna or a
directional system is ideal for long-
distance work, as such a system has the
minimum parasitic pickup for receiving
and is more efficient than the vertical.

Multi-element rotary beam antennas
are also very effective for long-distance
operation, as the system simply is ro-
tated to give maximum signal strength
in the receiver from the desired part of
the globe, and the system is consequently
lined up for transmission in this direc-
tion automatically. Due to the fact that
conditions on this frequency are unpre-
dictable, a good deal of enjoyment is
derived from the sudden appearance of
some DX contact when perhaps least
expected. gn these frequencies stations
really appreéciate reports from listeners
on their transmissions, as due to the
peculiarities experienced a station may
be putting a good signal into a certain
spot, but reception conditions may result
in no contact being made with a station
in that area.

This is the reason for listeners’ reports
assuming such importance. When this
comes to hand the operator can check
with his log and refer to the circuits,
aerial systems, weather conditions, etec.,
existing at the time he was received.

In order to receive these ten metre
signals all that is required is a well-
designed converter which may be used in
conjunction with any type of B.C. or
S.W. receiver. This method of obtain-
ing ten metre reception is far ahead of
the commercial all-band receiver, in spite
of any claims made by the manufac-
turers !

When building converters or special
ten metre receivers it is important that
all the R.¥. leads be kept as short as
possible and fairly low-C form the cir-
cuit complement specifications. Most all-
wave receivers, due to inherent design
difficulties, produce a high noise level
with very poor sensitivity for actual
signal reception. However, an improve-
ment may be effected by inductively
coupling the receiver to the feeders
from a resonant antenna; this will al-
ways give the optimum signal to noise
ratio.

For those Rahobs desiring to experi-
ence the thrill of listening to DX on this
band we publish details of a suitable
converter which gives excellent results,
both on ten and twenty metres (with
suitable coils). It consists of a regenera-
tive RE stage, detector and HF oscil-
lator. In turn this converter connects
to the I.F. amplifier of any superhet
receiver. Three metal tubes are used, a
6K7 in the RF stage, 6L7 mixer, and
6K7 H.F. oscillator. The 954 acorn
tube can be used in the R.F. stage if
desired. It will be noted that each
stage is well shielded and that there is
ample space between the coils and
shields. = Heater leads must be run
through shielded braid and kept well
away from other wiring. The alignment
of the circuit is conventional. The oscil-
lator is set to the higher difference fre-
quency and the other stages are then
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brought to resonance by adjusting the
trimmer condensers. This adjustment
should be made with the main tuning
condensers set to minimum capacity.

If the signal strength falls: off at the
lower frequency setting of the condensers,
the rotary plates should be bent out
slightly so that perfect tracking is had
over the entire band. Spacing between
cathode coil and grid coil in the R.F.
stage must be adjusted to the charaec-
teristiecs of the antenna, the tighter the
antenna coupling the closer cathode coil
must be coupled to the grid coil in
order to enable the R.F. stage to re-
generate properly. This spacing must
also produce smooth regeneration with
approx. 100 volts on the screen, as any
lower voltage results in a loss of sen-
sitivity. Coil details are given in the
table. All coils are wound on 1}in. iso-
lantite formers.

Reprinted with kind permission A.R.R.L.

10-metre superheterodyne converter
assembly.

COIL: DATA FOR 10-METRE
CONVERTER COIL.
(L1) Antenna Winding :—4 turns No. 22
DCC, close wound.
(I.2) Grid Winding:—4 turns No. 22
DCC, spaced 2 diameters.
(L3) Cathode Winding :—2 turns No. 22
DCC, close wound.

Spacing between L1 and L2, 1 inch.
Spacing between L2 and L3, 1 inch.
Detector Coil—

(L4) Grid Winding :—4 turns No. 22

C, spaced 2 diameters.
(I.5) Plate Winding :—2 turns No. 22
CC, interwound with Dbottom 2
turns of L4.

6 prong Coil Form used for above coil,
but only 4 of the 6 prongs are con-
nected.

H.F. Oscillator.
(L6) Grid Winding:—3 turns No. 22
DCC, spaced two diameters.

(LL7) Cathode Winding :—3 turns No. 22

DCC, close wound, spaced 1/16 inch

from L6.

PARTS LIST.

Chassis panel and shields.

Four only four-pin sockets.

Three only octal sockets.

Four only 35mmfd. trimmer condensers.
Three only 10mmfd. midget condensers.
Three only couplings.

One only extension shaft.‘

One only on-off toggle switch.

Two only 500 ohm resistors.

One only 50,000 ohm potentiometer.
Two only 20,000 ohm resistors.

Three only 50,000 ohm resistors.

One only 10,000 ohm resistor.

Three only .006 mfd. mica condensers.
Four only .01 mfd. mica condenser.
Two only .00025 mfd. mica condensers.
One only R.F. choke.

20zs. only 22 D.C.C. wire.

2ft. shielding braid.

2 doz. nuts and bolts.

1 doz. solder lugs.

Three only grid clips (metal).

One coil pushback wire.

One dial. Two knobs.

L

- =~y
’
“f

006

—— 0 . *

-4

5 E*j‘
:

I F. cHonE

50,000

WWv

+250Vv

€1,€2,C3 ARE 35MMF TRIMMER CONDENSERS
L4, L2,L3 WOUND ON SAME FORM
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Radio Olympus
(Continued from Page 4)

argument about the advisability of a lady
called Europa riding a white bull. A
lady called Telephassa and a young man
named Cadmus seemed to be quarrelling
passionately on this subject, whilst in
the background we could also hear a
terrific roaring. It was not Stentor with
his daily news bulletin, but either the
Minotaur or the Nemean Lion.

Our conjectures were suddenly halted
when the instrument violently exploded.
In the ensuing argument as to whether
the “age” oscillator blew up the “period”
mixer or vice versa, 1 silently left the

room, pocketing a few parts absent-
mindedly and ecarefully eclutching my
notes.

These notes, T realise, are of untold
value, and while T do not clamour for
fame and renown, I will be quite happy
to settle for a minor title and/or £5000,

plus the assurance that my name will i

be included in future history books.

Money, also, is a secondary considera-
tion, and any further information can
be got from me by remitting stamps or
postal notes to the value of £50 (fifty
pounds), to cover office expenses, packing
and postage, ete.

Technical Notes.—Although I am not
at liberty to disclose details of the ecir-
cuit used, I would like to give important
views on the reception. Stentor, who
was received R. max., was gifted with
leather lungs and a pneumatic epiglottis,
and, by virtue of his lofty perch on Mi.
Olympus, therefore had an advantage
over his fellows. The rest of the enter-
tainers, although their vocal cubic dis-
placement was much less, their efforts
were greatly assisted by the astounding
acoustic properties of the new anthippo-
drome at Pelion, and this gave them a
strength varying between R6 and 7.

PHOTOGRAPHIC RECORD

We have received a photograph from
Rahob 13341 taken in the Oamaru Gar-
dens.

RADIO QUIZ ANSWERS
(See Page 22)

(1) You would. Value, 25 to 50,000%).

(2) Would give a very fine control
and does not affect tuning.

(3) True. Both approx. 186,000 miles
per second.

(4) Extends from infra-red, through
red, orange, yellow, green, blue and
violet to ultra-violet.

(5) Conducting in one dircction only.
A crystal detector.

PEN
FRIENDS
WANTED

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 14724, R. N. Bromley, 176
Idris Road, Bryndwr, Christchurch, N.Z.,
wishes to contact Australian and New
Zealand Rahobs interested in collecting
stamps. All letters answered.

RAILWAY RADIO IN
U.S.A.

It is reported that one of the chief
railways in the United States, the Kan-
sas City Southern, is installing radie
equipment over 560 miles of its main
line operating in the western parts of
America. In addition to radio, induction
telephony will also be employed, utilis-
ing carrier current wires along the track.
The system is intended to provide end-
to-end communication on trains, as well
as between stations and trains en route.

MAGIC

BOOKS

TRICKS
NOVELTIES
Yentriloquism
Send 1/- Postal Note
or 1/3 in Stamps for
New lllustrated
Catalogue No. 4e
toyp—

STEWART'S
STUDIO
OF MAGIC

64 Manners Street
WELLINGTON, C.1.
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A family to be
proud of

—So say the many housewives who adopted
some of these electrifying household helps in
pre-war days. Of course the Noeco family
of electrical servants have been on war-time
jobs. But they’re coming back soon and
yor’ll be able to take advantage of their
sturdiness, speed and dependability. The
family members shown here are the Neece
Electric Radiator, Range, Neeco Griller and
Iron, but there are many others.

NEECO Electrical Servants
are made by
N for National,
E for Electrical,
E for Engineering,
CO for Company —

The NEFCO family

Made by

THE

NATIONAL ELECTRICAL

AND ENGINEERING COMPANY LIMITED
Branches All Main Centres.

Sonik

TR ) G ORI ) -SSR - - GRNED - - D - RO
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PUZZLE
CORNER

(By “Starlight”)

/

A strange thing occurred—three car
radios in for service in the one week.
Kach had the same complaint—electrical
vibrator hum. Ilach, was cured in a dif-
ferent way.

Number One was cured by replacing
a faulty buffer condenser which had an
intermittent open ecircuit. It took us a
little time to locate the fault, as upon
first test the condenser appeared O.K.

Number Two’s fault was located as
soon as we tested the tubes. One of
them had an internal short.

Number Three had a faulty electro-
lytic condenser — another intermittent
open circuit.

Thus ended a chain of coincidence.

Our next job was on an R.C.A. which
was roaring like a bull in a courtyard.
Investigation showed a defective 0.5 mfd.
condenser between the volume control
and the control grid of the 6B7. We
replaced this coupling condenser and the
trouble, vanished.

Technical Thomas (our junior Mar-
coni) struck a bright wheeze when play-
ing around on a Philco. This receiver
only worked on the IL.F. end of the
scale, and this bright genius inadvert-
ently stuck a 1A6 tube in the oscillator
socket instead of the specified 1C6. To
his profound astonishment the receiver
went O.K. and received stations over the
entire scale. He thought he had some-
thing—he did, in a way—but the cure
was replacing the oscillator coil. He
was quite disgusted when we did this.

We struck another car radio which
could not be faulted in any conventional
way. The receiver - was  completely
“dead,” and so were we when we took
time off from the unequal struggle. We
have a spot-light as part of our equip-
ment, and when round two started we
brought this into play. After fossicking
around in aimless fashion, wondering
what to do next, we noted some minute
beads of moisture inside the oscillator
coil former. If there’s dampness on the
interior, we reasoned, maybe there is
dampness on the windings. So we rigged
up a soldering iron after the style of
Heath Robinson, and let a bit of dissi-
pated energy do its worst—or best.
When we realised the possible danger of
the whole coil going up in smoke we re-
moved the iron, switched the set on, and
away she went.

‘Which only goes to prove that Tech-
nical Thomas doesn’t own all the brains

: )
SLIPS AT
THE MIKE ™

1ZB, January 27th, .7.56 a.m.—An-
nouncer : “That was Bob Dyer, all you
little kids—er—children.”

2YA, 813 am. 18/3/’46: “One kiss
from the New Moon, played by ... "

278, April 13th, approx. 12.15 p.m.
Announcing War Assets auction Sale:
“including Flying Boats—I’'m sorry
Flying Boots.” f

RAHOB LIBRARY

Rahob No. Donation,
£ s d.

15022 .. o o i 9
4338 .. 2 7 .. 14 0
14509 .. o 5 4 |
11537 .. 9 3
8296 . 1 6
1 6 7

Lamphouse Donation. . 1 6 7
213 2

Previously acknowledged .. 147 10 4
3 6

Books purchased, £37/1/-.

OSRAM
LAMPS

Behind the name Osram there are years
of lamp-making experience, huge labora-
tories, research workers, and finest
materials. That’s why you can always
be sure that when you buy an Osram
Lamp you are buying the best. But
they cost no more.

-
=F

i
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All sizes available.

Buy Ostam. Stocked and recommended
by the Lamphouse. 3

40 WATT ...
60 WATT ...

B WATT ...
100 WATT ...
150 WATT ...

200 WATT ... 10/3

=l
N
|

around this place.

o]

‘Cat. No. RC920— .0001 ......

Cat. No. RC918— .0003 ......
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MIDGET VARIABLE
CONDENSERS

Very compact Condensers for
constructing small receivers,
wave traps, and other apparatus.
Solid dielectric
type, Zin. diam.
shaft. Overall di-
mensions, 1fin. x
11in. x Hin. thick
Shaft assembly
lin. long.

Cat. No. RC919—.0005 ......

ENSIGN MIDGET
CONDENSERS

Midget Variable Condensers, 15 plate. Ideal
for short-wave work. British make.

Cat. No. RC912, .00005 .... 12/2 each

RJ22—Balgin S.C. Jacks ...

- 2710 =

RJ23 — Bulgin
Single Closed
Circuit Jacks

4/@ <

POTENTIOMETERS—Carbon

Carbon type
employs a full
wiping contact
between the
movable con-
tact member
and the hard
smooth  com-
position  tresist-
ance element.

Cat. No. Ohms.

RP48— 5,000

RP49— 10,000

RP50— 25,000 ALL

llgs - 50,000 ' e
5 a 100,000 |

RP53— 250,000 4’6

RP54— 500,000

RP55— 1 megohm

RP57— 2 megohm

HYDROMETERS

A ¥

English Guidor brand. Patent guide in glass
container prevents float from sliding and gives
an instantaneous dead beat reading. Float is
protected by rubber guide ring to prevent
breakage. Glass parts protected by best
quality rubber parts at each end to prevent

breakage. e
Cat. No. RM303 ............ 8/3 each
3 / 6 each

CONDENSER COUPLING

Spare Floats—Cat. No. RM304

Condenser Coup-
ling used for
ganging two sin-
gle condensers.

Insulates one
shaft from the
other.

For 1in. shafts.

Cat. No. RC901:

1/3 each

BEST BRITISH

British  pressed  iron
frame, silver contact
points. Terminals wunder

cover. Nickel - plated
steel gong, 2#in. dia-
meter. Bakelite  case.
For battery or 4-volt
A.C. operation.

Cat. No. RG320 9/6
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