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The vertical and horizontal index
lines of the combined instruments
infersect in the centre of the instru-
mesnt dial. The point of intersection,
indicated by a small circle, repre-
sefits the proper landing path, so by
keeping the pointers crossed over the
small circle, a suitable landing path
is followed down to the point of land-
ing, and the system requires a
minimum of manipulation on the part
of the pilot.

Landing A ’Plane By Radio.

In practice, the pilot follows the
main radio beacon by listening to the
blend of dots and dashes in his head-
phones. As he nears the airport, the
signals get stronger and stronger
until suddenly they stop. This marks
the “blind spot” directly over the
beacon itself and so the pilot knows
he has reached his destination.

Re-tuning his receiver to the local
runway beacon frequency, he swings
the ’plane into a wide clock-wise turn
and presently the earphones and in-
strument dial pick up beacon signals
again. The ’plane is now following
the runway beacon, which is simply a
miniature of the big airway beacon.

Now the ingenious landing beam
begins its work. Crossing the verti-
cal needle on the beacon dial is a
horizontal needle which swings up
and down. If the ’plane is too high
for its proper glide, the needle swings
up; but if the 'plane is too low, down
goes the needle. Next, the high-
pitched signals from the first marker
are heard in the headphones. These
give the warning that the ’plane is
2000 feet from the field boundary and
so the engine should be throttled
down.

While the pilot is still following
the landing beam by watching the
instrument board, the low-pitched
signals of the second marker beacon
are heard. This indicates that the
'plane is over the edge of the field,
and gives the warning to cut the

motor. By this time, the pilot could
see the ground in any kind ‘of
weather.

Flying Solely By Radio.

The complete practicability of this
radio landing system has been amply
demonstrated in making safe landings
under conditions of =zero visibility;
while it has made possible blind fly-
ing in which radio is the sole means
for navigation and for landing. So
the technique of radio has made poss-
ible flying by instruments and. this
has immeasurably increased the
safety element in commercial aviation.

The .only limitation from the radio
point of view is that the radio range
over the main course gives only the
direction towards the destination
without any indication of the actual
height above ground. The Barometric
Altimeter now used gives the height
above sea level, and can be adjusted
to give the height above the starting
point; but its limitations are obvious.

Pedal-driven Teleradio
" Boon to Isolated Distriets

THIS month’s front
cover illustration shows the ingenious
way in which the engineers of Amal-
gamated Wireless (A’sia) Ltd. have
solved the problem of providing power
for portable radio transmitting equip-
ment used in imaccessible districts.

The pedal-driven generator shown
on the right is the solution. When
the transmitter is needed, a native
boy mounts the machine and “rides.”
As the “bicycle” has no wheels, the
boy gets nowhere, but the transmitter
does, because the energy generated in
this way provides all the power neces-
sary to establish communication over
distances of 200 miles and more. The
complete equipment weighs about 1
cwt., and can be carried in sections.

The Archbold Expedition at present
exploring North-west Papua kept in
constant touch with the A.-W.A. sta-
tion at Port Moresby by means of one
of these Teleradio sets, as they are
called, during their journey of 560
miles up the Fly river. Incidentally,
a member of the party who became
ill during the trip was treated daily
by radio from Port Moresby. The
symptoms were described by radio to
a doctor there, who radioed instruec-
tions back to the explorers.

Assists Distressed Keteh

Another illustration of the utility
of the -Teleradio set was provided
several months ago, when an expedi-
tion was despatched from Port
Moresby by the ketch Veimauri. One
of the A.W.A/s pedal sets had been
fitted for the trip, which was expected
to occupy twenty days.

On the second day out from Port
Moresby very bad weather was en-
countered in the Gulf of Papua. The
engine of the Veimauri stopped when

-

the ketch was 50 miles from land, and
as the boat was very heavily laden,
the position became serious. The
wireless was brought into action, and
communication was established with
Port Moresby Radio, the result being
that a relief boat with an engineer
and spare parts was despatched with-
in an hour to the assistance of the
ketch.

On this occasion the boy on the
“bike’”” must have been something of
a trick cyclist, to stick on and keep
the machine going while the boat was
rolling and plunging in the heavy
seas.

Popular In Isolated Districts

Teleradio sets have proved particu-
larly valuable in Papua and the Man-
dated Territory of New Guinea, where
no fewer than 36 of them are in use.
They are employed by Government
officials on their journeys into places
remote from settlement, thus enabling
constant touch to be maintained with
headquarters. Planters and gold min-
ing companies have lately learned of
the value of this type of instrument,
a call through which might save a
journey of scores of miles over track-
less territory.

Teleradio sets are admirable also as
feeders of the main wireless lines of
communication between New Guinea
and the outside world. Thus an
owner will transmit a message from
his own locality to Rabaul or Moresby,
to be sent on to a business firm per-
haps in Sydney or other Australian
capital. From the point of view of
the owner of a small transmitter the
traffic is good business, as the sender,
instead of paying 2d. per word to get
his message to the main station, has
the right of retaining 1d. for acting
as his own telegraphist.

For instrument flying, therefore,
equipment to give the actual height
above ground level is urgently re-
quired over certain types of country.

Several systems have been sug-
gested; but the one which makes use
of the phenomena known as “radio
echo” seems to have the greatest
possibilities. Dr. E. F, W. Alexander-
son, counsulting engineer of the
General Electric Company, is reported
to have proved experimentally the
feasibility of the “Radio Altimeter”;
while Professor Gun, of the Belle
View Naval Research Laboratories.
is said to have developed a system of
radio altitude measurements for
’planes in flight.

The object is to measure the dis-
tance that a radio wave after leaving
the 'plane and being reflected back to

it again from the earth beneath,
travels. Indications may be oral,
graphic, visual, or in the form of a
warning that will call the pilot’s
attention when certain limiting
values have been reached.

As far as navigation is concerned,
the only further information that the
pilot requires is his exact position
along the course he is flying. This
is supplied by marker beacons of
short transmitting range that are
placed along the course, and which
send out a characteristic signal to
indicate the approximate position of-
the ’plane. Then, if there is a change
from one radio range to another,

"~ similar marker beacons indicate the

turning point, and give warning that
the receiver must be re-tuned for the
new direction.
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THE EMPIRE SHORT-
WAVE THREE

See the full constructional details elsewhere in this issue—
listen-in on the world with remarkahble shortwave set.

“EMPIRE SHORTWAVE THREE”
LIST OF PARTS.

—

chassis, aluminium front pane] and shield partitions;

steel bracket .. . PPN 17 6
4-pin, 3 5-pin rlhhed plug m cml formers MarquiS.

6 at 1/6 each ..
4-pin, 2 5-pin wafer sockets—Tasma
5-pin Dalton socket ..
Geat valve shields .. Coee e e e
34-plate Midget condensers ((Radiokes)
30-ohm rheostat (Radiokes) .. . .
small knebs (Marquis), small knurled 6d
100,000-ohm potentiometer (Bradley) .. e e e
high impedance audio choke (Raﬂlokes), AF1 .. 1
5-pin plug and length of 5-wire ha.ttery cahle.

10d. plug; 7d. yd. .. e 1
Vernier dials (Utlhty) 12/6 each . .. 1 5
D.P.D.T. on/off switch (rotary type), H & H . 4
pair headphones (Lissen) .. - 18
IXED CONDENSERS:

.0001 m.f.d. T.C.C. Midget, mica .. .. .. .. .. .. ..
.0005 m.f.d. T.C.C., mica .. ..

005 m.f.d. tubular (Solar) ..
.01 m.f.d. tubular (Solar)

.1 m.f.d. tubular (Solar) .. .

.5 m.f.d. tubular (Selar) .. .
25 m.f.d. dry electrolytic 25V workmg (Solar)
FIXED RESISTORS:
1 500 ohm Carbon, 1-watt .. .. .. .. .. ..
1 .25 ohm Carbon, l-watt .. .. .. ..
1 .5 ohm Carbon, l-watt .. ..
1 1 megohm 34-watt Carbon,
VALVES:
2 1C4, 1 1D4 (Radiotron, Ken-Rad, Philips).
BATTERIES:
3 45-volt “B” batteries (Diamond). 14/6 each. .. 2 3
1 2-volt accumulator, 40-amp. (Veleo) .. .. .. .. .. 13
MISCELLANEOUS:
2 grid clips; push-back; 1 doz. small solder tags;
2 doz. 34in. nuts and bolts; 2 yds. 16 ga. tinned
copper wire; 4 terminals, 2 red, 2 black; small
quantities of 24-gauge enamelled wire and 24 d.s.c.
for winding coils; 3in. length 34in. bakelite rod
and small quantity of 30 d.s.c. for R.F. choke ..

e
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VEALLS 4 BIG STORES ARE
PACKED WITH GOODS AWAIT-
ING YOUR SELECTION.

FREE

VEALLS BIG NEW
RADIO & ELECTRICAL
CATALOGUE

Every Radio Fan, Housewife and Handyman should

have a copy of Veadlls big new Radio and Electrical

Catalogue. Write for your copy to-day, enclosing
2d. stamps to defray cost of postage.

76 Pages; over 500 Illustrations

Add Class “B” Audio
TO THE
SKY-CRUISER BATTERY ¢

The “Sky-Cruiser Battery Four” was fully described
in last issue—now you can add Class “B” Audio.
See the full details elsewhere in this issue.
“SKY-CRUISER” BATTERY FOUR
Parts needed to add Class “B” Audio
£

d.
1 4-pin, 1 6-pin wafer socket. 5d. each .. .. .. .. 10
1 class “B™ input transformer (Radiokes) e 18 6
1 .005 m.f.d. tubular condenser (Selar) .. .. .. .. 2 6
1 7-pin wafer socket and 7-pin plug .. .. .. .. .. 1 6
VALVES:
119, 1 30 (Radiotron, Ken-Rad) .. .. .. .. .. .. 17 0
1 KC3 and 1 KDD1 (Philips) .. .. .. .. .. .. .. .. 16 0

£2 16 4

LET VEALLS QUOTE

No matter where you live Vealls can supply—at keen
Melbourne prices . . . remember Vealls pay freight
on all Vietorian Retail excepting Radio Cabinets,
and on dall Interstate orders exceptling Batteries and
Cabinets.

Your nearest letterbox is Vealls nearest store.

multi-meter. See details elsewhere in this issue.
£4, or with carrying case 89/-.

NINE RANGE D.C. MULTI-METER

Here is a necessity to every radio fan, serviceman, mechanic and experimenter—a nine range D.C.

Parts only without meter or case 45/-.
ready wired and tested may be purchased for £5.

Complete Kit of Parts

Carrying Case, 9/- extra

Vealls can supply all parts required, including meter
If desired, the complete parts

£4-0-0

Arthur J. VEALL Pty.Ltd.

EVERYTHING RADIO AND ELECTRICAL

243-249 SWANSTON ST.,. MELBOURNE.
. Cent. 3058 (7 lines).
299-301 CHAPEL STREET, PRAHRAN,
Wind. 1605.

168 SWANSTON ST., MELBOURNE.
Cent. 10524.
3-5 RIVERSDALE RD., CAMBERWELL, VIC.
W 1188.

THE FASTEST MAIL ORDER SERVICE IN AUSTRALIA






special mention, being used in a con-
ventional audio stage.

Operation

Having completed the construction,
connect the batteries, close the fila-
ment switech and turn the rheostat
until a very dull glow is seen in the
valve filaments. Then set the plate
circuit resistor to about half its value,
when a very pronounced rushing noise
should be heard in the phones. Next,
turn the rheostat, increasing the re-
sistance in operation as far as pos-
sible, still maintaining regeneration.
Couple an aerial to the receiver, tune
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midget fixed condenser is soldered
directly to the lugs at the coils. In » , .
this part of the circuit, the shorter I m m e e B e ! -
the connecting wires the better. - !
The R.F. Choke ROPE A ROPE

The R.F. choke is a most important GUYS :
unit, and must be correctly designed 30"
for the set to function as it should. ) ERAME FOR
It may be constructed by winding 30 ! SUPPORTING
gauge D.C.C. wire on a 1sin. glass ¥ AERIAL
or bakelite rod for a length of %in., { TTTUTTeETmg
or 30 turns of 26 D.C.C. wire on a
%in. rod. x 1

Detector Valve et e L B0 e o

The detector valve must be in good | !
order, or otherwise the set may not -O-C— Y —loo—
super-regenerate, resulting in no sig-
nals being received. The remainder
of the circuit and parts require no

DETAILS OF

WOODEN smceas{ 5 METER
350" APART ' DOUBLET

Details are shown above of the aerial and aerial support, which are
mounted vertically

it, adjust the coils, then look for the The aerial is very important. The
signals. Signals may be heard in the type use at 2EH for both transmis-
evenings between seven and midnight. sion and reception is known as the

U
S ZAllE
E

They give you . . .

WIRE - WOUND
RESISTORS

U

OTHER OUTSTANDING
RENRADE COMPONENTS

ACCURACY

RANGE

radio need.

Manufactured from the highest g.ra(.le enamel- This design is the result of a careful study of
led Nichrome, and guaranteed within 5%. the problem of cost reduction—without sacri-
DEPENDARILITY ficing material. The socket is of the wafer type,

UX and UY, with an extra layer of insulating
You can depend on every “Renrade’” Resistor material, thus enabling it to be mounted on a
doing its job. The minute care taken in every much smaller hole than usually required. An-
stage of its manufacture assures this. other feature is the two-hole mounting instead

With an exceptionally wide range of values These are made in twe types—Tinned Copper
there is a ‘“Renrade” Resistor to suit every and Tin. These little lugs are indispensable to

@® RENRADE VALVE SOCKETS

The unique design of this series provides the
correct kind and amount of contact for all uses.

of four-hole.

@ RENRADE SOLDER LUGS

any set-builder.

R. W. REYNOLDS LTD.

200 CHALMERS STREET, SYDNEY, NEW SOUTH WALES
AGENTS IN ALL STATES
Obtainable in Victoria from A. J. Veall Pty. Ltd. - - - 243.249 Swanston Street, Melbourne’
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plion dynamic). My outdoor aerial
is, well, terrible—but will put up a
doublet when I get the poles.—R. A.
McGhee (Brisbane).

x
“Master Five” Steps Out!

The “Dual Wave Master Five” de-
scribed in the June “Radio World” is
an excellent performer. Sensitivity
and selectivity are both very good.
Tone is full and pure, right up to full
volume, which is ample for any home.

By using a variable resistance con-
trol in the oscillator plate supply of
the 1C6 valve, in place of the 25,000
resistance, weak signals on the short-
wave band can be brought up to fine
volume and the performance im-
proved considerably. Reproduction on
pick-up is also very pleasing.

Wishing your magazine every suc-
cess.—Lindsay Smith (Horsham, Vic.)

x

Original DX Reports Bring Good
Results

Have readers ever considered this
aspect of dxing? Quite frequently
over 2UW I have heard re-broadcasts
from New York Radio City, British
B.B.C., and hosts of American and
Continental stations. These 2UW
broadcasts come in from midnight to
dawn by courtesy of A.W.A. intercep-
tion department at La Perouse
(N.S.W.).

I have written to the stations
concerned and told them of their
overseas reception being re-broadcast.
I wusually send details of 2UW’s
24-hour schedules and a few clip-
pings from newspapers and local
post-card views. Very often I have
sent an Australian commemoration
stamp, and as there are generally
stamp collectors on radio stations,
this is a greatly appreciated cour-
tesy.

A local radio magazine or a news-
paper sent to foreign radio stations
is - also appreciated, also match box
labels, or tram, train or ’bus tickets.
For best results, dxers should make
their reports as interesting and ori-
ginal as possible. Send your photo-
graph, a packet of flower or vegetable
seeds, or perhaps a visiting card—
anything to make your report a little
out of the ordinary. If possible, in-
clude some of your local tourist
bureau folders or maps. Again,
when sending a DX report to U.S.A.
or Canadian radio stations, always
advise them that reliable and authen-
tic publicity can be had from the
Australian National Travel Associa-
tion, Hotel Clark, Los Angeles, Calif.,
U.S.A.

Any New Zealanders or Austra-
lians wanting a local DX session
should write to Mr. Henry Gregory,
c/o Station 2UW, State Shopping
Block, 49 Market Street, Sydney,

Systematic Servicing
Brings Best Results

Thorough Set Overhaul
Gives Most Satisfaction
By “SERVICEMAN"

IN servicing re-
ceivers, a definite system of tracking
down faults should always be fol-
lowed. “Hit or miss” methods should
not be tolerated, as in nine cases out
of ten they mean high charges and
low profits. A well-equipped and
properly-run service department can
not only show a good return, but also
it is a valuable aid in building good-
will.

The system for service procedure
outlined below 1is perhaps more
thorough than that generally used by

servicemen, but it certainly gets
results.
Suppose, for example, a radio

comes in for service, and after a few
minutes with the voltmeter the ser-
viceman finds it has a shorted screen
by-pass condenser. Most service-
men would replace that condenser
with an equivalent unit and return
the receiver as 0.K. Methods like
this do more to increase the cost of
service than anything else, because,
while the charge may be low in the
first instance, the chances are ten to
one that there are more leaky con-
densers and perhaps weak valves in
the set which will necessitate another
call a few weeks later. If such a case
occurs, the owner not -only pays for
two calls, but he may also begin to
deoubt the ability of the serviceman.

The system developed by the writer
includes rigid inspection and test of
nearly all parts of a radio chassis
and speaker. For the sake of clarity,
each test is numbered, described, and
details of the test equipment used are
given. ‘

Test No. 1 really includes the ser-
vice call. It is useless for a service-
man to rush into a home, collect the
radio set, and rush it back to the

N.S.W., Australia. Mr. Gregory will
put on DX programmes any night,
midnight-to-dawn - hours. 2UW is
getting out very well in U.S.A., India
and England, and they invite DX
co-operation. Their New Zealand
breakfast session from 4 to 5 a.m.
E.A.8.T. is well worth listening to.
Another station that broadcasts
regular DX programmes—for New
Zealand—is amateur station VK2QY,
45 Oxford Street, Paddington, N.S.W.
Gilbert S. Hayman (Bronte, N.S.W.).

workshop, because the trouble might
easily be a faulty aerial wire, a
shorted lightning arrester, a blown
fuse, a break in the power flex, or a
slipping knob or dial. A service call
should include a rigid inspection of
the aerial and earth system—and of
the power circuit if the receiver fails
to light up. If it lights but will not
work, valves should be tested and re-
placed if necessary.

If the fault is apparently in the
chassis itself, »the set should be
brought in to the workshop for re-
pair. This procedure applies to sets
located within a limited radius. If
any great distance has to be covered
it is wise to treat the case as a spe-
cial one and endeavour to repair the
set on the job.

In Test No. 2 it is assumed that the
receiver has been brought in for re-
pair. The best procedure is to re-
move it from its cabinet and clean
the dust out of cabinet and chassis.

Then connect the receiver to a power

‘outlet and hook up the aerial and

earth. If there is still no reception,
make a careful test of the valves.

The power transformer may smoke,
which indicates a short or a break-
down. The rectifier plates may get
red hot, indicating a short, probably
in a filter condenser. Of course, in
the case of a faulty transformer or
condenser, the unit must be replaced
before further tests can be made.

Test No. 3 includes the checking of
all condensers and resistors. Faulty
condensers are among the commonest
causes of breakdown. For this test
use a good condenser analyser cap-
able of measuring leakage and
capacity. Any doubtful condenser
should be discarded, particularly if
high voltage is applied across it.
Many “call-backs” are eliminated if
proper attention is given to the con-
densers ,and it should be remembered
that radio owners do not like their
sets going out of action about once
a month.

Condensers should also be checked
for capacity and while making this
test it is as well to pull gently on the
pigtails to make sure the condenser
does not open intermittently. Re-
sistors should be checked with an ac-
curate ohmmeter or bridge, and any-
thing showing a tolerance greater

(Continued on page 54.)
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Dealers and
Set-Builders!

We can supply parts or
complete kits for every set
described in this issue.

“Dual-Wave
Simplified
Battery
Moneysaver”

This latest Radiokes release is the
finest and most up-to-date dual-
wave battery set yet placed on the
market. Com-

plete kit (less
batteries, valves £9/ 17/6

and speaker) -

“Empire Sheort-
wave Three”

The set every shortwave fan has
been waiting for. Complete kit of

parts, including

valves, head-
phones, and bal
teries

Nine-Range
Every set-bﬁ_ilder should have one
of these low-cost, high-precision
parts as specified

nine-in-one testers.
£4/-/-
(but without case)

Complete kit of
As above, but less meter, £2/5/0.

Case, with handle, 9/-. Complete
meter, assembled, wired and
tested - - - - - - £5/0/0

“Sky-Cruiser
Battery Four”

Only a few parts are needed to add
class“B”audio to the“Sky-Cruiser.”
Everything needed for the sub-

stition (as speci- £2/16/

fied in descrip-

tive article)

We are specialists in mail-

order business. Service and

satisfaction guaranteed.
‘Phone MA 4785

F. W. FLEMING

FIRST FLOOR,
ROYAL ARCADE,
SYDNEY ] N.S.W.
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1 RKS-8B chassis (sprayed).

1 Stromberg-Carlson 2-bank switch
(special) same as RKS-8.

Radiokes D.W. aerial coil in can.

Radickes D.W. eoscillator coil in can.

Radiokes SIC-465B LF. Transformers
(Nos. 1 and 2).

Radiokes AFB audio transformer.

Radiokes DC-1 ““Celourvision™ dial.

RESISTORS.

B b

e

3 Erie 1 meg. resistors.

1 Erié¢ .5 meg. resistor.

2 Erie .I meg. resistors,

1 Erie .05 meg. resistor.

1 .5 meg. volume control, with sw1tch

1 Radiokes 20,000 ohm volume control
(sensitivity confrol) with insulating
washers,

CONDENSERS.

-

Stromberg-Carlson 2-gang
type “F,” without trimmers.

Radiokes 2-gang MEC trimmers with-
out mounting holes.

.5 mfd. condenser,

.1 mfd. condensers.

.01 mfd. condenser.

.001 mfd. condensers.

.02 mfd. condenser.

.005 mfd. mica condenser.

.0001 mfd. mica condensers.

Radiokes 7-plate padder
oscillator).

SOCKETS.

“P” sockets (must be numbered).

4- pm socket.

7- pm socket (small)

7-pin plug.

(%]

DD b DD et G5

(peaked on

VIV U VY VP P P T U P VT PV PV VTV VI VI VYV VR vV ey
bt O

and has automatic colour switching.
When the set is tuned to the broad-
cast band, the broadcast scale is il-
luminated in green.

When the wave-change switch is
turned to shortwave the green fades
out, and the shortwave scale is illu-
minated in red. The principal Aus-~
tralian stations and the international
wave-bands are clearly indicated.

Doublet Aerial and Pick-up.

Though an ordinary “L” type aerial
will bring in dozens upon dozens of
shortwave and broadcast stations at
full volume, maximum results will he
obtained if a doublet aerial with
transposed lead-in is used.

Provision is made for an aerial of
this type, and as well, pick-up ter-
minals are provided, both additions
being taken care of by the two sets
of three terminals mounted on the
‘rear wall of the chassis.

An All-British Kit

As in the a.c. “Moneysaver” de-
scribed last month, every part sup-
plied with the kit is of British manu-
facture, and is of guaranteed quality.

Construction Described in Detail

Space does not permit this month
of a detailed description of the kit’s
assembly. However, this is covered
in a pamphlet that will be supplied
by Radiokes Ltd. free on request.

VY VYV VPV VP vVYryvye

Radiokes "FIVE;VALVE SIMPLIFIED DUAL-WAVE
BATTERY MONEYSAVER"

condenser, .

5

. « . « . Kit of Parts

SUNDRIES.

Radiokes knobs.

Radickes T-33 panel completely wired
with 114” pillars.

bakelite terminals (2 red, 4 black).

large grid clips.

2.5 volt pea lamps,

yard copper braiding.

yards hook-up wire.

yards 16 gauge tinned copper wire.

yard 7-way battery cable.

%" x 14” R.H, brass screws.

147 x 14” R.H. brass screws,

34" x 14” R.H. brass screws.

14” x 14" brass spacers with 14” hole.

14” hex. nuts.

lock washers, 14” hole.

solder lungs, plain single end.

yards 2 mil. spaghetti.

VALVES REQUIRED.

1/KK2; 1/KFB; 1/KBC1; 1/KC3;
(Philips, Mullard).

SPEAKER REQUIRED.

e

=
[XR Y R

e G
WD

1/KDD1

Permanent magnet dynamic, input trans-
former to match KDD1 (Amplion -“Star”
type 05).
type 05).

BATTERIES REQUIRED.

3/45-volt heavy duty or triple duty, eacl
tapped at 221% volts; 1/4%h-volt “C”
bhattery tapped at 3 V. (Ever-Ready).

1/2-volt 100 amp. hour accumulator.

LYV VY VVVVVVVYVVYVYVVVVP

The - assembly is covered down to
the last detail in step-by-step instruec-
tions given so fully and clearly that
success 1is assured, even to those who
have never tackled set-building before,.

The description is lavishly illus-
trated with photographs, and as well
there is a full-size wiring diagram
with every connection clearly shown
on it.

A Few Don’ts for Dxers

Don’t report to any station unless you
are positive you heard it.

Don’t be impetuous. If your verifica-
tion does not arrive per return
post, remember that stations
have other important work to
do.

Don’t send a second report until rea-

sonable time has elapsed.

try to be technical unless you

ARE.

Don’t resort to fulsome flattery; it

will avail you nothing.

forget to enclose return postage

or coupon, especially to ama-

teurs.

Don’t use ordinary writing paper;
the official report form lends
prestige. -

Don’t take any notice of these hints
if you do NOT want verifica-
tions.

Don’t

Don’t
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FIG:1

A SET-BUILDER
without a meter of some sort is as
helpless as a ship without a rudder.
Like the ship, he can travel a certain
distance but never for long in any
one direction, and his chances of
finally reaching his destination are
very small.

High accuracy, flexibility, and low
cost are the three main requirements
of a meter designed for radio use.
All three are fulfilled by employing a
high-grade moving coil 0-1 m.a.
meter as a basis, and extending volt-
age and current ranges by means of
multipliers and shunts (series and
parallel resistors).

How a Moving-coil Meter Works

The bare essentials of a moving
coil meter are illustrated in fig. 1. M
is a U-shaped permanent magnet with
soft iron pole pieces PP. A cylindrical
iron core, C, is clamped so as to leave
a small, uniform air gap. Encircling
the iron core and travelling in the
gap is a light framework of alu-
minium or copper, carrying a coil of
fine silk-covered wire, and pivoted so
that it can rotate over -the whole of
the arc covered by the pole pieces,
the movement being controlled by two
springs, one above and one below.
These also serve to conduct the
current to and from the moving coil.

When a current passes through the
latter, the resultant magnetic field
set up interacts with that of the
permanent magnet, and the coil (to-
gether with the pointer X) turns
until the restraining influence of the
springs brings it to a stop.

The coil frame not only acts as a
support for the wire which carries
the current to be measured, but also
damps the motion owing to the eddy
currents induced in it by the per-
manent magnet.

The coil, over the whole of its arc of
movement, will be travelling across a
field of constant and uniform flux den-
sity produced by the permanent mag-
net, and the torque, or turning force,
that the coil experiences will be pro-
portional to the current in the coil.
Thus, readings over the whole scale
are uniform.

The A B C

Of Multi-

Range Meter Design

By using a 0-1 milliammeter as a basis and

adding shunts and multipliers to extend

current and voltage ranges, a multi-range

meter can be made up that will be found in-

valuable both in set-building and trouble-

tracking. This article explains how the neces-
sary resistance values are calculated.

High Sensitivity Essential

Regarding it first as a current-

measuring device, the sensitivity of a
meter is best expressed as the current
at full-scale deflection. If this
current is 1 milliampere, then such
is the sensitivity.
- In most voltage measurements in
radio, it is essential that the current
taken by the measuring instrument
be kept as low as possible, to avoid
the danger of obtaining misleading
readings.

For this reason, a voltmeter taking
1 m.a. at full scale deflection has
higher accuracy than one taking 2
m.a., and much higher than one
taking 5 m.a.

The sensitivity, which can be re-
garded as a good indication of the
accuracy of such a meter, can be
obtained by dividing the full seale
deflection in amperes into 1—in other
words, it is the reciprocal of the full

scale current in amperes. The result
M
I
I I
e >

is given in ohms per volt; in this
1 .

case, it is o or 1000 ohms per volt.
A 0-2 and.0—5 m.a. meter would have
sensitivities of 500 and 200 ohms per
volt respectively.

Extending Curreni Range

Every meter has a resistance of
its own, which for a 0-1 milliam-
meter is generally round about 30
ohms. In fig. 2, this is represented
by R. If a current of 1 m.a. were
flowing through the meter, the needle
would register full scale deflection.
If a resistance equivalent to that
possessed by the meter were then
connected across the terminals of the
latter, half the current would flow
through each, and the meter would
register .5 m.a. Thus the current-
measuring capacity of the meter has
been doubled by the addition of the
shunt, as a current of 2 m.a. is now
needed to register full-scale deflec-
tion.

This explains the way that the
current ranges are extended. To take
a general case, let the resistance of
the shunt be S ohms, the main
current I m.a., and the branch cur-
rents I, and L. (see fig. 1). With S
across it, the meter will be capable
of measuring a current of say N
times the full scale deflection.

We now have:—

1= 1. + L e (a)

NL=T1 .....cciiiiiiiinnn (k)

Next, substituting for I in (a), we get
NL - 11 + I2

Therefore I (N— 1) =1 .. (¢)

The potential difference across the
meter equals RI;, and that across the
shunt, SI,. Both must be equal, as
they are potentials from A to B. Thus
we have RI; = SL.

Therefore, substituting for I. (from

(c))
RI, = SI, (N—1)
R

giving § = ——
N—1

Thus, if we had a 0-1 m.a. meter
of, say, 30 ohms resistance, and we
wanted to measure 10 m.a. full scale,
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the value of the shunt required could
be found as follows:—

10
R = 30 ohms, and N = — = 10 ohms.
1
30 30
From (d), S= —— — — == 3.833 ohms
10—1 9

With a shunt of this resistance
across the meter, current at full scale
deflection would be 10 m.a, with pro-
portionate intermediate readings. In
this case, actual readings given by
the meter should be multiplied by 10
to obtain the true reading.

Measuring Voltages

To measure voltages, a series in-
stead of a parallel resistor is used.
The meter is still purely a current
indicator; it measures voltages only
because of the resistance in series
with it. In fig. 8, R: is used to limit
the current passing through the
meter at the maximum voltage to be
measured to 1 milliamp.

Thus, if R is the meter resistance
and E the maximum voltage to be
measured, from Ohm’s Law, the cur-

E
rent I =
R + R.
As I =1 ma. = ampere.
1000
1 E
1000 R+ R,

giving R + R = 1000 E.

As mentioned before, R is usually
only about 30 ohms. If E is 20
volts, R + R: = 20,000, and com-
pared with R, R is very small, and
for practical purposes can be neglect-
ed. This leaves R: equal to 1000 E,
which means that the value in ohms
of the required series vresistor is
equal to the maximum voltage the
meter is required to measure, multi-
plied by 1000. Thus, for ranges of
20, 200, and 500 volts, series resistors
20,000, 200,000, and 500,000 ohms are
required.

If the meter required 5 m.a. to give
full-scale deflection, then R: would
equal 200 E, and for the voltage
ranges given above the necessary
series resistors would have values of
4,000, 40,000, and 100,000 ohms res-
pectively.

Resistance Measurements

Fig. 4 shows the set-up for a single-
range ohmmeter, still using a 0-1
milliammeter. The current that will
flow is given by the formula:

E

— (@)

R: + R.

(where R. is the unknown). If E =
4.5 volts and R, is fixed, maximum
current will flow when R, = 0 ohms.
But the meter will read up to 1 m.a.
only, and so the minimum value that

I=

R: should be to restrict the current
passing to this value can now be ob-
tained by substituting in (a).

1 4.5

I =1 ma = —— amp. =
1000
Therefore R: = 4500 ohms.

In practice, R, is made up of a
fixed and a variable resistance con-
nected in series, in order to compen-
sate for any voltage drop in the bat-
tery. With the test prods shorted,
the resistance is adjusted until the
meter gives exact full-scale deflec-
tion, thus ensuring that the current
passing with zero external resistance

Ri + 0

M

FIG. S

is 1 m.a. In this way the accuracy
is fully preserved, even though- the
voltage of the battery drops with use.

Now, suppose that the unknown
resistance has a value of 1500 ohms.
In this case the current reading of
the meter will be:

4.5 1000
L —— m.a.
1500 + 4500 1
= .75 m.a.

From similar calculations, corre-
sponding readings for unknowns of,
say, 4000, 20,000, and 100,000 ohms
are .63, .18, and .045 m.a. respec-
tively. Using these and other inter-
mediate values, a graph can be easily
plotted so that the resistance of an
unknown corresponding to any cur-
rent reading can be instantly read
off.

Obtaining Different Ranges.

Usually a 0-1 m.a. meter has a
scale divided into 50 divisions, each

division thus representing a current
of 0.02 m.a. With the meter needle °
“dead on” the first division, a current
of .02 m.a. is flowing. This represents
roughly the maximum value of re-
sistance that can be measured using
the values assumed for R. and E
(4500 ohms and 4.5 volts).

From (a), we find that
E-—1IR

I
4.5 — (.00002 X 4500)

.00002
= 220,000 ohms, approximately.

For the other extreme, the 49th
division on the 50-division scale re-
presents a current of .98 m.a. Substi-
tuting in the above equation, we find
that this represents a resistance of
roughly 100 ohms. So the resistance
range that is covered is from 100 to
220,000 ohms.

Now, if R: and E in fig. 4 are
doubled, each extreme of the original
range is doubled, so the new range is
from 200 to 440,000 ohms. Values
read from the graph should now be
multiplied by 2. If R, and E are in-
creased to 45,000 ohms and 45 volts—
ten times their former values—the
range extends from 1000 ohms to 2.2
megohms.

Measuring Low Resistances

As regards measurement of low re-
sistances, the method given above is
accurate enough for most purposes.
Occasionally, however, the need arises
for high accuracy, and in such cases
the method shown in fig. 5 can be
used.

The ohmmeter test “prods are
shorted, and the resistance R: is ad-
justed to give exact full-scale deflec-
tion. The unknown R. is then shunted
across the meter as shown.

This diverts part of the current
flowing through the meter, the
amount depending on the resistance
of R.. For example, if it is the same
as the internal resistance of the
meter, the latter will show a half-
scale reading.

When the reading has been taken,
the value of R. is calculated from the
formula

RXI
Rim o iiioo-——
I max,.—1
where R is the meter resistance, I
the current reading, and I max. the
full-scale deflection current.

With this method, highly accurate
measurement of resistance from about
2000 ohms down to 20 ohms is pos-
sible, and reasonable accuracy is still
obtained down to as low as .5 ohm.
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The leatherette-covered case and
carrying-handle, as shown in the
photographs, is supplied as an extra.
Alternatively, builders could make up
a wooden box in which to house the
completed meter.

The Circuit Explained

Figures 1 (a), (b), and (c¢) show
how the circuit of the tester is built
up around a 0-1 m.a. meter.

The resistors for the four voltage
ranges are calculated from the simple
formula given in the previous article:

_ 500000 w
500v.
250,000 w
250v.
50,000 w
50v,
10w 10,000 w
O-i M/a
- +
= Q0
0w

—WWWW—O
3 10MA
S 4000
3800w
400w
4-5y.
L] —0
l I I—E%H SCALE SCALE
10

R1 = 1000 E, where R1 is the series
resistor and E, the maximum voltage
to be measured in each case. Thus,
for ranges of 0-10, 0-50, 0-250, and
0-500 volts, series resistors of 10,000,

50,000, 250,000, and. 500,000 ohms are

required. . A sensitivity of 1,000 ohms
per volt is obtained on all voltage
readings.

In-1 (b) is shown the three-range
milliammeter circuit, the ranges
being 0-1, 0-10, and 0-100 m.a. The
70-ohm resistor shown in series with
the meter has been included for two
purposes. -Firstly, because of its ad-
dition, the resistance of the meter
can be regarded as 100 ohms (70 ohms
+ 80 ohms internal resistance of
meter). This means that the resis-
tance of each shunt required is over
three times greater than that needed
if the 70-ohm resistor were not in-
cluded. For instance,” without this
resistance the value of the shunt
needed for the 0-10 m.a. range would
‘be equal to R where R is the meter

N-1,
resistance, and N the maximum cur-
rent (in mills.) to be read. Substi-
tuting, this equals 30 = 3.333 ohms.
10-1

Regarding the meter resmtance as 100
ohms, however, the shunt value is 100

. 10-1
= 11.01 ohms. - -

Shunts are difficult te wind correct
to a tiny fraction of an ohm, and so
by using the series resistor any slight
deviation from the calculated value is
rendered much less important than if
the resistor were omitted. This ap-
plies particularly to the 0-100 m.a.
range, where without the 70-ohm re-
sistor, a shunt of only .3 of an ohm
would be needed.

The second reason why this resistor
has been included ‘is one that will
appeal to set-builders who have 0-1
milliammeters on hand, possibly of
different values of internal resistance
‘to that of the Palec meter used in
the kit." By replacing the 70-ohm

- resistor with .one equal in value to

100 ohms minus the internal resis-
tance of the meter on hand, the
latter, providing it is a dependable
make, can be used equally well, and
without any further alteration to the
circuit values. Special resistances for
this purpose;, up to 100 ohms in value,
can be obtained from the Paton
Electrical Instrument Company.

It will be noticed that the connec-
tions to the 10 and 100 m.a. sockets
are “open” until the test leads are
plugged in. . The same is true for the
“Scale — 10” socket of the ohmmeter
circuit.

There are two re51stance ranges:
0-10,000 (“Scale -~ 10”) and 0-100,000
ohms (“Scale”). A glance at the
circuit will show that, for the latter
range, the maximum resistance that

- 500,000w
500 \
250,000w
250
S 50,000w
o 2
L J 50
L Y
10,000 w
S 10 ;

Lo
24Q0w
3
400w g
"
- |!|'|+ s Iae)o Scal
4%5y. COMMON Jcalerl cale

(0-10,000w) (o-mqoolo@

v
OHMS

Fig. 2.—The separate circuits shown in
figs. 1 (a), 1 (b), and 1 (¢) for the
various voltage, current, and resistance
ranges are combined above to give the
complete circuit used in the tester.

can be included in circuit equals 3800
4+ 70 + 30 -+ 400 + 400 ohms, =
4,700 ohms. When the 3-cell battery
is new, the voltage is approximately
4.65 volts, so when the test prods are
shorted, a resistance of 4,650 ohms is
needed to give exact full-scale de-
flection on the meter (1 m.a.). In
practice, this adjustment is made by
shorting the test prods, and setting
the 400-ohm potentiometer to full scale
reading. Resistances of up to 100,000
ohms can then be read off dlrectly on
the meter scale, which has been cali-
brated on the assumption that a 4.5-
volt battery will be used.

For the “Scale + 10” range, the
10 m.a. shunt is brought in circuit
across the meter. The current that
now flows when the test prods are
shorted divides into two branches,
1-10th passing through the 100-ohm
branch, and 9-10ths through the 11.11-
ohm shunt. The equivalent series re-
sistance of these two resistors in
parallel equals 10 ochms. For a cur-
rent of 10 m.a., a resistance of 465
ohms is needed to show full scale de-
flection on the meter (assuming the
battery voltage to be 4.65 volts). This
value of resistance is obtained by
adjusting the potentiometer until a
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SO far only one
kind of current, that known as direct
current, has been considered. There
is another variety—alternating cur-
rent—that is just as important as
d.c., if not more so, because the prin-
ciples governing radio transmission
and reception depend on its action.

Direct current flows in one direc-

CURRENTS

The differences between direct and alternating
currents are explained in this article—the third of
a special series for beginners.

tion only, i.e., is uni-directional. Fig:
1 shows a graphical representation of
a steady direct current of 2 amperes.
The time is taken irom the moment
the switch controlling the circuit in
which the current flows, is turned on.
Because neither the voltage nor the
resistance changes, then from Ohm’s
E
Law (I = —) the current must re-

main the same, and so it is repre-
sented by the straight line “XY.”
Under certain conditions the cur-
rent might not remain constant, but
no matter how much it fluctuates, as
long as it always flows in the same
direction, it is still direct current.

A.C. Changes Direction Regularly

Alternating current, just as its
name implies, alternates, or changes
its direction of flow from time to
time. Its action can also be best ex-
plained graphically.

At the point “0O” on figure 2, both
time and current values are at zero.
Starting at this point, the current
steadily increases until it attains a
maximum value “I,” and then it de-
creases at exactly the same rate until
at the point “X’” on the “Time” axis
it has fallen to zero. Now it changes
its direction and flows the other way.
This is shown on the graph by draw-
ing the curve representing its pro-
gress below, instead of above, the
“Time” axis. , )

Once again, the current steadily
builds up to a maximum value “I”
but in the opposite direction this time
—and returns to zero again (at the
point “Y”). From this point on the
whole process is repeated again and
again until the circuit is broken.

Each completed operation—current
starting from zero, building up to
maximum, returning to zero, revers-
ing direction and again building to
maximum and returning to zero—is
termed a cvcle. If the time taken
from “0” to “Y” is 1 .second, then
the frequency of the current is 1 eycle
per second.

If, as shown in the lower portion of

the sketch, 5 complete cycles are
performed in the 1 second, then the
trequency is 5 cycles per second. Most
aiternating current mains supplies
have a tfrequency of 50 cycles per
second.

Audio and Radio Frequencies

So far we have dealt only with low
frequencies, which are measured in
cycles. Low frequencies, or audio fre-
quencies as they are often called in
radio, extend upwards to the upper
limit of audibility, which is about
18,000 cycles per second. Frequencies
much greater than this are spoken of
as high, or radio frequencies, though
there is no clear-cut line of division
between the two.

High frequencies such as those used
in radio are measured in kilocycles
(thousands of cycles) or megacycles
(millions of cycles) per second.

Thus station 2FC, transmitting on
a frequency of 610 kilocycles per
second, has no less than 610,000 cycles
of high frequency alternating current
flowing in its transmitting aerial
every second.

Wavelength and Frequency

There is a simple relationship be-
tween wavelength and frequency that
will become obvious after figure 3
has been studied a little. ’

The length of one complete wave is
shown in figure 3(a), where the fre-
quency is one cycle per second. In
3(b), where the frequency is 5 cycles
per second, the wavelength must ob-
viously be one-fifth of what it is in
3(a). It is clear that the more waves
there are every second (the greater
the frequency, in other words) the
shorter is the wavelength. In fact,
the two are inversely proportional—
double one and the other is halved.

Speed of Radio Waves

All radio waves travel at the same
speed—that of light. This is 186,000
miles per second, which is approxi-
mately equal to 300,000,000 metres
per second.

It now becomes clear that if a sta-
tion operates on a frequency of 1,000
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Choosing and Using A

Vacuum-Tube Voltmeter

FIG. 3

IN last month’s article,
the essential features of a vacuum
tube voltmeter designed for radio use
were discussed in detail. They can
La summed up as follows:—

(a) The instrument should not re-
guire more than about one microwatt
of power to operate it, so as to avoid
drepping the voltage in the circuit
under test.

(b) It must measure a wide range
of voltages to be able to check stage
gain.

(¢c) It must read voltage,
pendent of frequency.

(d) Its input capacity must be kept
at an absolute minimum.

Many other features are desirable,
but not so important as those above.
Fig. 8, which is reproduced from last
issue, shows a suitable vacuum tube
voltmeter eircuit.

inde-

6J7 Offers Important Advantages

An improvement consists in using
a pentode such as the 6J7. This
gives readings independent of plate
voltage, which is a great feature for
A.C. operation.

Also, this metal valve can be lo-
cated at the end of a flexible lead, so
that no wires need be attached to the
grid for introducing the voltage to
be measured. This keeps input
capacity down to that of the valve
itself. R2 is a 5-megohm resistance,
used solely for maintaining D.C. con-
tinuity to the grid, so that a bias is
supplied to it even when the circuit
under test would not do so.

It will be assumed in what follows
that the vacuum tube voltmeter in use
is similar to that gbove, ie., that it
has an input capacity of about 5
mmifd., an input resistance of a very
high figure, and a range of measur-
able voltage, .1 v. to 50 v. The whole
secret of using a vacuum tube volt-
meter successfully consists in being
sure of what is measured. This must

2)

Last month the principle upon which the vacuum

tube voltmeter operates was explained,

and the

features necessary in an instrument designed for

service work outlined.
below, a

In the concluding instalment
few of the varied uses of a V.T. voltmeter

are indicated.

Specially written for the “Radio World”’ by

A. H. MUTTON, B.E.

Paton Electrical Instrument Company.

be particularly stressed in receiver
use. A good vacuum tube voltmeter
will measure any voltage supplied to
it, R.F., LLF.,, A.F., or D.C,, so it is
necessary for the user to see that only
that voltage required to be measured
reaches it.

Isclating the Needed Voltage

To stop D.C. reaching the voltmeter
is simple. Connect a condenser of
reasonable size (say, .001 mfd. for
R.F. working, and .1 mfd. for A.F.
and 50-cycle working) in the lead to
the measuring valve’s grid—see fig.
4(a). Be sure the insulation of this
condenser is excellent, or a progres-
sive change in the voltage reading
will result, as the leak charges up the
grid.

To measure A.F. in a circuit con-
taining, say, D.C., A.F., and R.F.—see
fig. 4(b)-—use a blocking condenser
and a low pass filter circuit of the
usual type. A 2 m.h.
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choke with-

.6001 mfd. condensers across the cir-
cuit from either side of this choke
will be suitable.

To measure R.F. where A.F. is pre-
sent is not so simple, but can be done
by stopping the A.F. with a tuned
A.F. choke, the tuning condenser of
whick allows the R.F. to pass to the
vacuum tube voltmeter—see fig. 4(c).
Usually' one finds no need for more
than a D.C. blocking condenser, as the
R.F. or AF. can generally be stopped
elsewhere.

Now for some uses.

Stage Gain.

This is one of the most important
of the vacuum tube voltmeter’s many
uses. As an example, consider the
measurement of LF. stage gain in a
superhet. Fig. 5 will be taken as a
normal type of circuit. Proceed as
follows:

Connect an output meter across the
speaker and supply an unmodulated
mput 51gnal to the set. Tune in the set,
using the “mush” of the signal or by
temporarily modulating it in some
way. Next, connect the vacuum tube
voltmeter’s grid to “Y” and its other
lead to the chassis. Set the input
signal to obtain a small readable sig-
nal on the voltmeter. Re-tune the
trimmer C2 to see if the voltmeter’s
capacity is upsetting the circuit. This
will be immediately evident on the
output meter, which will alter its
reading when the vacuum tube volt-
meter fis connected. Obtain the
original reading by re-tuning C2.
Next measure the low value unmodu-
lated signal across C2.

Now remove the vacuum tube volt-
meter and obtain the same output by
re-setting C2 to its original value.
Next, connect the vacuum tube volt-
meter between “Z” and earth, plac-
ing a blocking condenser in the grid
lead to the vacuum tube voltmeter.
Re-set C4 if necessary to get the
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There are several other factors
which govern the sharpness of the
knee, such as the shapes, sizes and
uniformity of the grids and cathode.
Much of the distortion of the field
occurs at the grid side rods. The
ideal curve (dotted in fig. 1B) would
have a greater usable range of plate
voltage, with reduced third-harmonic
distortion.

The 616 dispenses with a physical
suppressor in order to reduce second-
ary emission effects. Suppression is
obtained by creating a potential
minimum between G. and plate by
space charge effects. The electron
stream to the plate is confined to
~a beam whose electrons have nearly
uniform path lengths and velocities.
Such a design results in a plate char-
acteristic that has a relatively sharp
knee at low plate voltage.

The Virtual Cathode.

If we had a valve in which each
electron traversed the same distance
in the same time on its journey from
cathode to plate, many of the pen-
tode difficulties could be obviated.

Consider such a tetrode, Apply a

>
POWER OUTPUT -WATTS

voltage to its screen, and a lower
voltage to its plate. Shifting the
plate further from the screen under
those conditions gives a set of poten-
tial grade curves as in fig. 2A. After
a distance D, there is found to be a
point of minimum potential between
screen and plate, which tends to
repel secondary electrons, preventing
their passage to the screen.

In simpler words, the cloud of elec-
trons set free by bombardment of the
plate has been moved out beyond the
reach of the screen grid’s positive
field. If, then, the plate voltage is
increased, the cloud extends further
inward toward the grid, but owing to
the increased intensity of the plate’s
positive field, it is not sufficiently
negative to set up a current from
plate to screen, but simply retards
the normal flow of plate current, mak-
ing it practically independent of
plate voltage.

Below the critical voltage, at dis-
tances of either Dy or D. (figs. 2B,
2C), the cloud is not present in any
large extent, its electrons being
drawn to the screen grid by its posi-
tive potential, Thus there is a sharp

cal voltage, after which a negative
current may flow, By increasing the
distance to D; (fig. 2D), it is found
that a region of minimum potential
(M1, M, P min.) exists for all values
of plate potential, and that the cloud
of electrons is always present, even
at very low values of plate potential.

Thus the field between the plate
and screen has a region of low poten-
tial which effectively ‘prevents the
production of further secondary elec-
trons, in much the same way as the
suppressor of a pentode. The result-
ing tetrode, however, has a much
sharper knee at Ebr in fig. 2D than
has a pentode.

The cloud of electrons near the
positively-charged plate is, in effect,
a virtual cathode, the position of
which is changed by varying the con-
trol grid voltage or the plate poten-
tial. With the correct screen to plate
distances, the potential of P min.
can be made just enough to suppress
secondary emission effects. The plate
then acts as a diode plate, which
reaches a saturation current when its
potential reaches Eb!, after which
there remains an almost constant
potential grade between the virtual
cathode and plate.

If the screen vyoltage is reduced, oy
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the control grid voltage made more
negative, the density of the cloud of
electrons becomes less, and the diode
saturates at a lower value of plate
voltage. The voltage at which the
knee occurs depends either on the
gcreen voltage or the control grid
ias.

Radiotron 6L6.

To simulate the ideal conditions of
the hypothetical valve = discussed
above, the electron streams must be
focussed into some form of parallel
“beams.” In the 616 this has been
done by carefully winding the two
grids with the same pitch, and even
more carefully aligning them so that
each turn of the screen grid lies
exactly outside that of the control
grid along a line perpendicular to the
cathode.

In pentode valves, the grid side
rods do much to disturb the field near
the plate. To overcome such effects
in the 6L6, two side plates, called
“beam forming plates,” have been
placed at the sides of the grids in the
plane of the virtual cathode, as shown
in fig. 3. Being held at cathode
potential, these plates effectively
screen the plate from the field of the
side rods of the screen grid, and
deflecting the “beams” into paths
very nearly perpendicular to the axis
of the cathode after passing the
screen. Fig, 3 illustrates the com-
bined effect.

.

It must be noted that the screen
current is greatly reduced, as few
electrons flying from the cathode
are caught by its field. A saving of
overall power input thus results, and
the efficiency is high. The careful
design of the valve generally, coupled
with the large cathode, has given a
very high value of mutual conduec-
tance—4,300 micromhos, at 175 volts
screen and a negative control grid
bias of 12.5, and 250 volts plate poten-
tial. The sensitivity for this reason
is very high, and only small grid
swings are necessary for high output
under most conditions.

While the overall distortion for a
given output is less with. Radiotron
6L6 than a single 42 type pentode,
at higher outputs, which would seri-
ously overload the latter valve, the
predominant harmonic produced by
the 6L6 is the second. When used in
push-pull this can be nullified, and
far greater outputs at low distortion
are vossible when the valve is operat-
ing along its optimum load line.

Operation of Radiotron 6L6.

In Table I are given a number of
operating conditions, both for single
valve and push-pull.

Conditions Nos. 1, 2, 6 and 7 are
those most likely to be used by re-

ceiver manufacturers, who must
necessarily consider the required
power input to plate. The power

supply is most generally the limiting
factor.

TABLE 1

Condition 6, giving 14.5 watts out-
put with 2% distortion and with a
grid swing of 32 volts peak, should
prove of service in any large receiver.
Where fidelity is required, there must
always be a reserve of output power.
Radiotron 6L6 offers a method of ob-
taining that without resorting to ab-
normally high voltages.

The other conditions, Nos. 3, 4, 5, 8,
9, 10, should prove very useful to the
maker of P.A. equipment or cinema
sound equipment.

For Radio Mechanics
Special Training Class

THE Marconi School
of Wireless, conducted by Amalga-
mated Wireless at 97 Clarence Street,
Sydney, has organised an intensive
course of instruction for youths who
wish to become radio mechanics. The
course comprises a daily lecture on
the theory of electricity and radio,
with special application to receiving
sets, the rest of the day being devoted
to practical work. Students will be
instructed in assembling, wiring and
testing, and also in the use of tools.

The intention is to start the class
on August 3 and to terminate in Feb-
ruary, 1937, when the busy season of
radio manufacture is about to com-
mence. The Marconi School has
recently been enlarged in order to
accommodate the increasing number
of students in various classes.

SUMMARY OF OPERATING CONDITIONS FOR THE 6L6

SINGLE~VALVE OPERATION PUSH-PULL OPERATIOR
Condition Ne.l No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.2 | No.10
Class of Operation* Ay Ay Ay Ay Ay Ay AB,y AB, ABy AB,
Kind of Bias Fixed Self | Fixed | Self | Fixed | Self | Fixed | Self | Fixed | Fixed | Self | Fixed | Self | Fixed | Self | Fixed | Fized
Heater Volts? 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 5.3
Flate Volts 375 375 200 200 300 300 250 250 375 250 2850 400 400 400 400 400 400
Screen Volts 125 125 200 200 200 200 250 250 250 250 250 250 250 300 300 250 300
D-C Grid Volts * -9 -9 | 11,6 | -11% | -12.5 | -11.8%| -14 | -13.8% ~17.5 -16 -16% | =0 =192 | =25 |-23.5% -20 -25
Peak A-F Grid Volts 8 8.5 11.5 | 11.5 | 12.5 | 12.6 14 14 17.5 32 | 35.64] 40+ | 43.8¢| 50 57+ 574 80*
Zero-Sig. D-C Plate
Current (Ma.) 24 24 52 55 48 51 72 75 57 120 120 88 96 102 112 88 102
Max.—Sig. D-C Plate
Current” (Ma.) 26 24.3 57 56 55 54.5 79 78 67 140 130 124 110 162 128 168 230
ZeroSig, D-C Screen
Current (Ma.) 0.7 0.7 3.5 4.2 2.6 3 5 5.4 2.5 10 10 4 4.6 [ 7 4 6
Max.—Sig. D-C Screen
Sirrent (Ma.) 2 1.8 | 5.7 | 5.6 | 4.7 | 4.6 | 7.3 | 7.2 6 16 15 1 | 108 17 16 13 20
Load Resistance (Chms) | 14000 [ 14000 | 3000 | 3000 | 4600 | 4500 | 2500 | 2500 | 4000 - | 50005 | 50005| 8500% | 800*| 6600° | 6800%) 6000%| 38003
Distortion ~ Total 9 g 9 8 1 11 10 10 [ 14.5 2 2 2 2 2 2 ** =
— 2nd Har. % 8 8 8.7 8.7 10.7 10.7 9.7 9.7 11.5 ~ - - - - - - -
~ 3rd Har.% 4 4 2.5 2.5 2.5 2.5 2.5 2.5 4.2 2 2 2 2 2 2 ** xx
Max.-Sigoal Power
Output (Hatts) 4.2 4 4 4 6.5 6.5 6.5 6.5 11.5 14,5 | 13.8 ] 26.5 24 34 32 40K 60##
Power Sensitivity . - .
(Millimatts /volt®) 131 111 60.6 | 60.6 | 8.3 | 8.3 86 86 7.1 28.4 |21.8 | 3.1 25 27.2 { 19,7 | 24.6 | 18.8
Efficiency (%) 42 42.8 32 32.5 | 37.3 | 37.7 30 30.8 | 43.2 37.2 | 38.3 50 52 51.6 58 56.8 | 61.2
Peak Grid-Input
Pomer. (. 0 0 0 0 0 0 0 0 0 o | o 0 0 0 0 | 180¢| 350¢
Bias Resistor (Obms) - 365 - 185 - 220 - 170 - - 125 - 180 - 200 - -
* 3:5::::'5,&}3.x“;iﬁ:éﬁipén?é)‘§§§1§:€::°§nif'2r?§ncﬁﬁgznf"ffﬁﬁs'ﬁﬂrfﬁg°.3&;‘:5:2‘  wnen ::f 6L6 is oparated &t maximum ratings, Lhe beater voltage should not exceed

of loput-voltage cycle,
o

oot exceed
L
@

With zero~impedance driver and perfect regulation, plate-circult distortion doss
. I practice, plete-voilagé regulallon, screen-voltags ragulatlon,
and grid-vies regulalion should be not groater tuaa 5%, b%, and 3%, respactively.

AD output of 20 wetts can be obLaload R the grid-current poiat of Condition 9.
AQ OULPUL Of 23 waLLS cab be ObLs.ied &L Lhe grid-curreat pelst of Conditlon 10

Mo sigoal.
Orid vo grid.
Plats to platse.

v 2

st low distortfon.

Maxiour reslstanca io the grid circuit sbould not ezceed 0.1 megoha for [ixed-biaa
operation nor 0.6 sagohm for selfr-blas cperaclon.

Driver otege abould be capable of supplylng this power to the grids of the OLe's
The efrective reslstance per grid circult of the Clasa AB stage

sbould be kept below 500 obma and Lhe ¢Ifectlve lmpedsnce at Che bilghest desired
frequency shouid agt ezceed 740 ohma.
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report was sent, as they were only
too pleased to know how their trans-
missions were getting out.

Then again, one must not be dis-
appointed if an occasional station
fails to acknowledge a report, as
several circumstances must be taken
into consideration. For instance, a
powerful station such as KFI has a
daily mail running into thousands of
letters. Is it any wonder if one gets
overlooked? Or, in the case of a
foreign station, a letter may be lost
in transit, or perhaps no one at the
station can read or write in English.
Then again, there are one or two
stations that definitely refuse to
“verify reception”; but these, I am
pleased to say, are few and far
between.

"I have found it a good idea to en-
close a folder or booklet of views with

each report. Distant stations are
always interested in anything of this
nature, and very often send in return
some photos or views of their station
or locality. I have built up a very
fine collection of cards, letters, and

photos, all received from B.C. stations.’

In addition to the pleasure I have
had from dxing 1 have also made
many friends in all parts of the
world, and regularly receive letters
from them. Also, I have built up a
fine collection of stamps.

In conclusion, to be a successful
dxer and build up a good log, one
must have a good receiver and a good
locality, plenty of patience and a
tolerant family.

Anyone seeking information on
broadcast band stations need only
drop me a line at 97 Princess Street,
Marton, N.Z., and I will do all in my
power to assist them.

“Card Collecting” is Not
Sole Aim of Dxing

Simple Rules

for Beginners

By M.T.H.

IN the early days of
a broadcasting station was
very seldom heard at a distance
greater than some 500 miles. Under
such circumstances the  owners of
radio stations were very interested in
receiving information concerning both
strength and the steadiness of recep-
tion at distant points. It enabled
them to determine the extent of their
“area of effective service,” and also,
the effect of atmospheric conditions
upon this service. It can be readily
seen from these considerations that
the tiveless efforts of early enthusiasts
were of great importance to the suc-
cess of radio entertainment.

To-day, the supplying of such in-
formation is a hobby which yearly
gains more enthusiastic adherents.
Most broadcasting stations send a
“Reception Verified” card to all those
who give them helpful information,
and the collection of such cards has
become a matter of keen competition.

radio,

Reports Must be Complete

There is a danger to-day, however,
that this hobby may degenerate into
a form of card colleeting, and noth-
ing more.- As an instance, stations
occasionally receive reports running
zomething like this: “I heard your
station last night; it was coming in
Jike a jocal. Please send me a card,
- ete.” Needless to say, this sort of
thing debases the hobby, and could
ultimately lead to its extinction.

It is necessary, therefore, that every
report sent to stations should be of
service to them and to radio as a
whole. This is the whole aim of
dxing. The verification card is a re-
ward for service rendered, and should
not be regarded as the sole object of
dxing.

Preparing a Report

Intelligent and accurate reports are
undoubtedly of great assistance in de-
termining the occurrence and dura-
tion of fading, the intensity of signal
strength, and, perhaps, most import-
ant of all, the quality of speech and
music. In forwarding reports to dis-
tant stations there are several essen-
tials to be borne in mind.

1, Set down the time and date of
veception, and also the frequency if
possible. It is quite unnecessary to
give every item you hear, but make
sure you get at least half a dozen if
conditions permit. If possible, quote
titles in preference to saying that a
“plano item” was heard, “a lady was
singing,” or “a band was playing,” ete.
Station engineers prefer to get the
name of the item itself, the name of
the orchestra, the composer, or the
artist which enables them to verify
definitely,

2. Next comes the readability
(QSA) and strength of signals (R),
as well as the quality. Many are apt
to exaggerate when giving these par-
ticulars, Do not tell a station you

heard them at R& when in reality

they were only R4. Misleading re-

‘local climatic conditions.

ports concerning stréngth are useless.
The object of a report is not to let
the engineers know what a wonderful
receiver you have for DX, but to in-
form them how their signals are get-
ting out. Weak and disturbed signals
may not be due to your receiver, but
to several other things; e.g., the time
at which you hear the station or the
Both these
factors affect reception to some ex-
tent, hence the importance of stating
as nearly as possible the volume and
clarity of signals.

3. Pay particular attention to fad-
ing, and mention whether the carrier
wave is steady or swinging at the
same time, being careful to make sure
your own aerial is not swinging.

4. Describe as accurately as you
can the weather conditions at the
time of reception, giving temperature
and barometer readings (if available),
direction of wind, and other details.

If dxers follow the above instruc-
tions and give some details as to the
set used, length and height of aerial,
etc.,, they will have the satisfaction
of knowing their report is a helpful
one. Postage should be enclosed
where possible.

Some Shortwave
DONT’S.

Don’t expect to log all the stations
in the world the first day you have
your set. You must become used to
your receiver and know just how to
tune it, and this takes time and
patience. It is best to try for the
more powerful stations first, as they
will be the easiest ones to pull in.

Don’t expect to receive the same
station every day, as conditions in
the upper reaches of the earth’s
atmosphere cause reception conditions
to change constantly. There are oc-
casions when you will pick up a sta-
tion with excellent volume, but per-
haps a few days later you will not
be able to bring in the station at all.

Don’t expect to get stations in-
stantly. A station may be coming in
well one minute, but during the next
you may. scarcely hear it. This is
one reason why patience and slow
tuning are necessary.

Don’t use a make-shift aerial. Only
the best and most carefully-installed
types will bring in shortwave stations
satisfactorily. A doublet is always
well worth while on the short waves.

Don’t become discouraged. Every
new shortwave listener, before he has
become familiarised with the vagaries
of short waves, is apt to become dis-
heartened when trying out a new set.
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the early morning, is known as “Bel-
radio.” The announcement is, “Ici
Bruxelles emission specials pour la
Congo par la station de Ruysselede,”
and the station closes with “La Bra-
baconne.”

Station OER2 in Austria can also be
heard in the early morning. The an-
nouncement is, “Hello, Hier Radio
Wien,” and also “Hello, hello, this is
radio station OER2, Vienna, Austria.”
A metronome is used for the interval
signal.

Station EAQ (30.4 m.) in Spain, an-
nounces in English and Spanish after
every item, the announcement In
Spanish being—“Estacion Ay-Ah-Coo
(EAQ), Madrid, Espana.” This station
i on the air daily, but is heard only
during the winter.

Perhaps the best-known station
throughout the world to shortwave
listeners is PHI, Holland. Announce-
ments are made in English, Dutch,
Malay, German, French, Spanish and
Portuguese, all by the same announ-
cer. Listeners will hear, “Hullo, hullo,
PHI, Holland,” also “This is Huizen.”
This station, which is known as the
“happy station” among shortwave
listeners, closes with the Dutch
national anthem.

PRF5, in Brazil, is known as “La
Presse Nacional,” the announcement
being “You are listening to shortwave
station PRF5—F for Kriday.” They
also give the station’s longitude and
latitude.

RNE, the Russian station, on 25
metres, always opens and closes with
the playing of the “International.”
You will hear, “This is Moscow call-
ing on a wave length of 25 metres,
12,000 kilocycles, Workers of the
World.”

All American stations can be iden-
tified by the prefix “W.” The call-
signs are given every fifteen minutes,
preceded in nearly all cases by the
striking of three gongs. Shortwave
stations in America which operate
from or in conjunction with a broad-
cast station, give announcements as
follows: “Westinghouse stations WBZ,
WBZA and shortwave station W1XK.”

W2XAF on 31 metres is known as
“The Voice of Electricity,” the an-
nouncement being, “This is WGY and
W2XAF.” Each programme is opened
with a broadcast from the noise of a
discharge of 10 million volts.

W8XAL’s announcement is, “The
Nation’s Station, WLW, and short-
wave station W8XAL.,”

WIXF—“Your station is WIXF,
Chicago, Illinois, operating on 6,100
kilocycles.” The call-sign, ete., is also
given out in several different lan-
guages.

YK2ZME, Auystralia, is known as

“The Voice of Australia,” the identi-
fying signal being the well-known
laughter of the kookaburra, Australia’s
famous bird. The station always
closes with “God Save the King.”

VPD has no interval signal, but the
announcer will be heard to say,
“Hullo listeners, this is station VPD,
Suva, Fiji,” before almost every item.

VK3ME opens with clock chimes
and closes with “God Save the King.”

The South American stations are
the hardest to identify, as the ma-
jority do not give their call-signs in
English but only in Spanish.

HJ1ABB is known as “lLa Voz de
Barranguilla,” the call-sign in Spanish
being “Acha hota und ah bey, bey.”
The interval signal consists of three
chimes.

HJ2ABA will be heard as “La Voz
del Rais.”

HJ3ABD—the name of this station
is “Ecos de Calle,” and the announce-
ment is “Atcha kah effch.” The iden-
tifying signal consists of strokes on
a gong. '

HJ5ABD’s call will be given by the
announcer as ‘“Achay jay sinks ah
bay day.”

HCJB, which is heard daily broad-
casting in English and Spanish, _is
“Le Voz de los Andes” (the Voice of
the Andes). It can be identified by
a two-tone chime,

HC2RL, known as “Quinta Riedad,”
calls “Hullo America” both in English
and Spanish. It closes with the
Ecuadorian national anthem.

OAXA4D is heard well on Thursdays
and Sundays on 51 metres. The an-
nouncement, “La Voz de Peru, Radio,
D.U.S.A.” is given in English and
Spanish.

XEBT 1is another well-known sta-
tion and can be easily identified by
the blowing of a motor horn, like very
fast cuckoo calls, repeated twice.
Also listeners will sometimes hear a
siren blowing, similar to that on a
fire engine. The station signs off
with that beautiful sacred song, “Ave
Maria.”

Universal Time

Conversion Indicator
How to Assemble and Use It

EVERY radio enthusiast
will find the Radiotron Universal
Time Conversion Indicator issued as a
free supplement to this issue, invalu-
able in obtaining time differences be-

“tween various parts of the world.

To assemble it, the large circle
should be carefully cut out around its
outside edge. The small circle is also
cut out, just inside the red line form-
ing the circumference. Two discs of
fairly heavy cardboard are also re-
quired, of the same diameters as the
cut-out circles. The latter are then
glued to the discs, the smaller one
placed evenly over the larger, a paper
fastener passed through the centre,
and the Indicator is ready for opera-
tion. -

Alternatively, both discs ecan be
fastened to a convenient spot on a
wall with a drawing-pin passing
through their centres.

Using the Indicator

To obtain the time in any country
when it is, say, 8 p.m. in Sydney, set
“N.S.W.” opposite 8 p.m., and then
times in other parts of the world can
be read off. For example, the In-
dicator shows it is then 7.30 p.m, in

South Australia and Northern Terri-
tory, 7 p.m. in Japan, 6 p.m. in West
Australia, and 9.30 p.m. in New Zea-
land.

The only country of any importance
from a radio point of view that is
ahead of Sydney in regard to time is
New Zealand, which is 13 hours ahead
during winter. During summer, when
Daylight Saving is in force, the time
difference increases to 2 hours.

Some Further Examples

In big continents there are several
divisions of time. In the United States
there are four belts—Pacific, Moun-
tain, Central and Eastern. These are
18, 17, 16, and 15 hours behind Syd-
ney time, respectively. Australia has
three belts, Western Australia and
Central Australia being two hours and
half an hour respectively behind Syd-
ney time. All these differences are
shown by the Indicator.

Allowance For Summer Time

Summer time is observed in some
countries, notably Argentine, Belgium,
Brazil, France, Great Britain, Holland,
Portugal, and Roumania. During the
Australian winter, the time in these
countries is advanced one hour, for
which due allowance should be made.
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this hollow porcelain base supports a
total stress load of 450 tons, which
includes 135 tons of structural steel.
Fight two-inch cables, totalling more
than a mile in length, hold the tower
in position.

The transmitter plant is located at
Mason, Ohio—a distance of 25 miles
from the studios, which are situated
at 1,329 Arlington Street, Cincinnati.

Crystal-Controlled Transmitter

In the transmitting room, energy
is generated at the required frequency
of 700 k.c. at low power, the fre-
quency being held constant by a
quartz crystal, the temperature of
which is controlled by a thermostat,

accurate to a hundredth degree centi-

grade.

The twenty giant
amplifying tubes used represent a
small fortune. In addition, 73 other

tubes of smaller size are used in the’

transmitter. One million gallons of
water is required daily to cool these
tubes, additional cooling being pro-
vided by the use of 1,350,000 cubic
feet of air per hour.

After the signal is amplified to its
required power, a tuning unit takes
the energy from the tubes and trans-
fers it to the huge vertical radiator
antenna. From this tower the signal
goes out in all directions to receiving
sets all over the world.

Elaborate Studios

The studios of the “Nation’s
Station” occupy practically the entire
eight floors of the Crosley Radio
Corporation building in Arlington
Street. WLW maintains eight special
broadcasting studios at the Crosley
plant as well as several downtown
studios, and in addition has many re-

100,000-watt

mote pick-up points throughout the
city.

The studios are beautifully decor-
ated and completely sound-proof, and
are all air-conditioned.

Mr. Crosley also operates station

" WSAI on the broadeast band, and

shortwave station W8XAL.
WLW is often heard in Australia,
and closes down at 6 p.m, E.A.S.T.

Systematic Servicing
(continued from page 20)
than + or -—— 10 per cent. should
be discarded. Volume and tone con-
trols are included as resistors, and
should be checked and replaced if
faulty.

Test Ne¢. 4 includes an accurate
check on all voltages and currents.
This is best done with a multi-range
meter, with plate break adapters for
measuring plate current. It is of course
important, especially with non-A.V.C.
sets, to have the volume control full

on. This test should take-very little- --
time, because by now it is established .

that valves, condensers and- res;stors
are in perfect order.

Test Neo. 5 is purely a loudspeaker
test. Intermittent faults are some-
times caused by a break in the field
coil or a break in the primary of
the matching transformer. For the
speaker test, use a 400-volt power
supply, with a 0-100 m.a. meter and
10,000-ohm heavy duty potentiometer
in series, and pass a heavy current
through the field coil and transformer
primary. Any intermittent fault
should show up immediately.

The speaker should now be tested
for rattles, using a good baffle for
the purpose. If there is even the
slightest rattle, dismantle the speaker,

Have Your

“Radio World”

Posted To You Regularly

Readers who want to take the “’Radio World”’ on a subscription
basis and have their copies posted to them direct each month are
invited to complete the coupon below and send it in.

Subseription Order Form

Kindly send me THE AUSTRALASIAN RADIO WORLD {for one year
(12 issues), post free, beginning with the September number. The “Cash

with order priee” of 10/6 is attached.

Name

Street and No

City State

Country

NOTE—N.Z. subscribers THE AUSTRALASIAN RADIO WORLD,
can remit by Money 214 George Street, Sydney,

Order or Postal Note. N.S.W., Australia.

clean out any dust or dirt, re-assemble
it, and re-centre the cone. Elusive
rattles may sometimes be cured by
applying a thin coat of glue over
the voice coil and its assembly. Also
inspect voice <coil connections for
breaks.

The speaker should be in perfect
order before it is returned to the
cabinet. ‘

Test No. 6 includes a complete line:
up of the receiver. An all-wave sig-
nal generator is necessary for this
test, preferably one with its output
calibrated in microvolts so that the
actual sensitivity of a- receiver may
be measured and passed as normal
for a receiver of the type. Alignment
should be perfect, and if the dial is

DX Club Report Forms

Great Time-Saver For Dxers

In the “Radio
World” an article was published show-
“ing " readers “how “to " fill in‘ the new
Official Report Form of the All-Wave
All-World - DX Club, which is now
\avallable - 'All’ the information appre-
« ciated® by stations is given, and all that
is' necessary to- complete a Treport is
to fill in the blanks provided.

By using these forms, dxers can not
only be certain of supplying every de-
tail wanted by the station, but also

* they are ‘identifying themselves with an
established Club, and so are far more
likely to receive back replies than if an
ordinary letter were sent.

These forms are sold to members only
at a price of 1/6 for 50, post free.

May issue of the

.

frequency calibrated, the stations
should come in on the correct read-
ings.

When sensitivity and calibration are
finished, the receiver should be passed
to test No. 7.

Test No. 7 is for the purpose of
checking. The receiver should be
checked for tonal quality, sensitivity,
selectivity, dial calibration, speaker
rattles, and for a slipping dial, as
well as for cther loose parts about
the chassis. When passed as 0.K. it
should be replaced in the cabinet,
checked again for dial position and
loose knobs, and the cabinet polished.

Test Neo. 8 is merely running the
receiver for a period of time—prefer-
ably as long as possible, on a line
voltage slightly higher than that to
which it is accustomed. Country
areas, particularly, have high line
voltages, and this test is really more
of a check on all the parts, to make
sure that none will break down. The
writer uses a transformer having a
230 v. primary and tapped secondary
up to 270 v.

(To be continued next month,)

A simple way of carrying an earth
connection across a concrete path is
to use a thin strip of copper about an
inch wide instead of an earth lead.
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