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Every note -

high and low-

perﬁzctly clear”

Enclosed
Double Free Edge Cone

Acme K-1

Speaker, (shown above).
Diameter of Cone, 14 ins.
Tan metal case.

Price: $25.00

Acme K-3 Enclosed Single
Free Edge Cone Speaker.
Diameter of Cone, 11 ins.
Green bronze —etal case.

Price: $18.50
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Acme Enclosed Free Edge
Cones and Acme Repro-
ducing Units, (Designed
for use exclusively with
the free edge cone) elimi-
nate resonance and pre-
serve the tones, pure,
round and clear. A fixed
edge cone, to produce the
same results, would have
to be three times the di-
ameter, too clumsy for
your living-room. High
notes are reproduced to-
ward the center of the
cone; low notes, toward
the edge. The laws of vi-
bration make it possible to
produce low notes with a
small cone, provided the
edge is free and enclosed,
and provided the reproduc-
ing unit is especially de-
signed for use with a free
edge cone.

Write us for circular de-
scribing full line of Acme
products.

Mail this Coupon for —
“ Amplification Without Distortion” !

ACME |

¢
66

e listen to

our new Acme )
perfectly fascinated/

« _With our new Acme Speaker, the
voices and music that come in are
so clear and beautiful that we just
love to listen. It seems as if what
we hear are the actual voices and
music themselves...”

The wonderful new Acme Loud
Speaker successfully reproduces
voices and music, in your own home
as g¢learly as they were originally
created in the broadcasting studio.
It reproduces the voice of the singer
in all its thrilling, tender beauty.
It brings out the different personal-
ity in each voice, so that you can tell
one voice from another. It re-
creates orchestral music so clearly
that you can hear each instrument
playing. It reproduces low notes
and tones as clearly as high notes
and tones. You hear the bass and
treble, harmony and melody.

All this was not done in a mo-
ment, Acme engineers worked five
years and made 256 experimental
speakers, before thev arrived at the
new Acme Enclosed Free Edge
~one and Acme Reproducing Unit,
which together are responsible for

this great increase in radio enjoy-
ment.
See this new Acme
at your dealers

Try out this new Acme for
yourself. See if all we have said
about it is not true. Compare
it with others in the dealer’s
store. Drop in at your dealer’s
today and hear this remarkable
new speaker. Made by Acme
Apparatus Co., Pioneer Radio
and Transformer Engineers
and Manufacturers, Cambridge
Mass., U. S. A.

Send for this Acme book

‘““Amplification Without Distortion,”” now in
its 13th edition. Written by a prominent
radio engineer in a non-technical and inter-
esting _manner. It gves you a clear picture
f radio reception, and shows exactly how
you can glumnate distortion and improve
}he operation of your set. It also describes
fully these wonderful new Acme loud speak-
ars—an@ includes details of the complete
Acme line of transformers, impedances, con-
densers, potrehos, choke coils, etc. Send
coupon below.

ACME APPARATUS CO.,
Dept. L-7, Cambridge, Mass.

Enclosed find 10 cents (stamps or coin) to cover cost of sending mé
one copy of “Amplification Without Distortion,” 13th edition
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De Luxe Reception

From Lamp Socket with Latest Devices

THE Yaxley automatic power control.

OPENING the doors of the nether compartment of the console that houses the De

Luxe Receiver one sees the National-Lynch Power Amplifier and B Supply at

left, with terminal strip posts connected to the receiver and to the Brach Controlit.

The trickle charger and Exide A battery are respectively to right and rear of the

Controlit. The cords of the Acme double free edge cone speaker would be connected
to the tip jacks marked “output.”

fimal article will appear next week.

VHIS is the third of Mr. Lynch’s series of four articles on the design, construction and operation of his De
Luxe Receiving System. The first two articles appeared in Radio World for January first and eighth. The

In the present article Mr. Lynch, who designed the famous Universal and Aristocrat receivers and was Edi-
tor of “Radio Broadcast” for nearly four years, describes various umits, easily procurable at most radio shops, for

making any radio receiver operate from the electric light socket.
author illustrates his ideas in connection with his lalest creation—the De Luxe Receiver System.—EDITOR.

To make most of his points doubly clear the

[ ]
IN the past two issues of Rapio WorLp
the author has described the construc-
tion of the De Luxe Receiver, consisting
of the tuner and the lamp socket powered
amplifier.

Before wiring the units together and
installing them in a console cabinet, an
A power supply device for the radio fre-
quency amplifier, detector and first two
audio frequency amplifier tubes must be
selected.

Many readers no doubt have on hand a
good storage battery and charger. While
very satisfactory results may be obtained
from the use of such equipment, the op-
eration is not entirely automatic as it is
necessary to charge the battery periodi-
cally. A trickle charger and an electri-
cally operated switch, however, will
readily convert an A battery into an
economical and serviceable A power unit.
A trickle charger is a charger that runs
continuously at a very low rate, when-
ever the set is not in operation. Gener-
ally this charging rate is between one-
quarter and one-half an ampere. By
charging of this nature the battery is
always kept in the best of electrical con-

By Arthur H. Lynch

dition and never gets a chance to run
down. Furthermore, by the use of one
of the new relay switches, the turning off
and on of the trickle charger is made en-
tirely automatic, so that the only atten-
tion ever required by the A power supply
as a whole is the occasional addition of
distilled water to the battery. Even this
operation is greatly simplified in the new
batteries designed especially for trickle
charge use, as the electrolyte space over
the plate tops is materially increased so
that it is necessary to add water hardly
more than once a year.

A Batteries

The storage batteries first used for
radio work were merely automobile bat-
teries. No thought had been given by
the manufacturers to make them spray
proof and neat in appearance. Today,
however, radio A storage batteries have
been developed to the point where they
may be placed permanently inside the
radio cabint itself without any danger of
corrosion due to acid spray when charg-
ing. And now some manufacturers are
going so far as to build charge indicators

right into the battery so that its condition
may instantly be observed at any time
without the inconvenience of using a
syringe type hydrometer.

The small batteries used din radio A
power units have been especially de-
signed for the purpose. An unusually
large space is provided above the tops of
the plates for excess electrolyte to com-
pensate for that loss by evaporation and
electro-chemical decomposition during
charging. In these cells it is seldom nee-
essary to add water more than once or
twice a year.

Trickle Chargers

Trickle chargers are of several different
types, the classification being based upon
the method of rectification employed. The
Balkite trickle charger is of the chemical
rectifier variety and is made in two differ-
ent styles, (1) the plain trickle charger
and (2), the combination trickle and high
rate charger. The advantage of the com-
bination charger is evident when one stops
to think of what would happen if the set
were to be left running continuously for
several days. The battery would be dis-
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THE rear view and the top view of the De Luxe Receiver, the construction of

which was described by Arthur H. Lynch in the January 1 issue of Radio World.

Lamp socket operation of this or any other receiver is made possible by adopting
the design discussed by the author this week.

charged to such an extent that the trickle
charger would not be capable of “bring-
ing it up” again. By switching the com-
bination charger to the high rate connec-
tion the run-down battery may be fully
charged overnight. The only attention
required by the Balkite type chargers is
the occasional addition of distilled water.
Full directions are supplied with each
charger, showing how to adjust the trickle
charger rate for any type of receiver
under different types of service. In de-
termining the charger adjustment it
should be kept in mind that the De Luxe
Receiver draws only about 1.3 of an am-
peres from the A power unit, when the
dial lights are not burning, and 1.8 am-
peres when they are burning.

Another type of trickle charger is that
employing the new Tungar quarter am-
pere rectifier tube. This tube is of the
filament type and does not require any
attention whatsoever. It is used in the
Tungar trickle charger and in the Philco
and Exide A power units.

Still anmother device which is receiving
wide use in trickle chargers and A power
units is the new dry contact rectifier.
This unit combines the advantages of no
attention, long life, and rugged construc-
tion. The theory of the dry contact rec-
tifier is much the same as that of the
crystal detector or “rectifier” formerly so
much used in commercial radioc work.
The dry contact rectifier consists of
plates or discs of dissimilar metals with
specially treated surfaces held together
under great pressure. The resistance of-
fered to the passage of an electrical cur-
rent from one plate to the other is very
much greater than that offered to the
passage of electrical current in the op-
posite direction. Thus, when the contact
rectifier is connected in an AC line it
tends to let current pass in only one direc-
tion and thus becomes a “rectifier.” Dry
contact rectifiers are used in the Elkon
trickle charger and the Westinghouse
Autopower.

Trickle Charger Control

Master control switches serve three
distinct purposes. First, they turn off
and on the filament current for the entire
set ; second, they control the lamp socket
power, which in the case of the De Luxe
Receiver is the A, B, and C power for

the power amplifier and the B power
for the entire set; and third, they con-
trol the trickle charger. Formerly, switches
of this type, such as the Brach, were
manually operated and required, there-
fore, a readily accessible location in the
console cabinet or on the table beside
the set. Such a location for the switch
was often inconvenient from a wiring
and operating point of view, while at the
same time detracting from the appearance
of the set as a whole.

Now, however, we have the relay con-
trolled master switches which may be
placed in any out-of-the-way, yet suit-
able place, and remotely operated by
the filament switch on the panel of the
set. This procedure is accomplished by
having the relay operated by a magnet
comprising a few turns of heavy wire.
This electro-magnet is connected in series
with one of the filament leads (see front
cover) and, when the filament switch
on th& front panel of the receiver is
turned on, the current that passes through
the magnet operates the switch, resulting
in the automatic disconnecting of the
trickle charger and the turning on of the
B power supply.

In the case of the De Luxe Receiver,
where the volume control and switch are
combined, turning the, volume control
knob gradually reduces the volume from
life-like intensity to a mere whisper and
then -automatically shuts off the power
and vice versa.

Manually operated power control
switches are supplied with many of the
combined trickle charger and A battery
power units, such as the Gould, Exide,
Philco and Westinghouse. The necessity
for a separate switch in such cases is
therefore done away with. Relay switches
which have been tested by the writer and
found to be thoroughly reliable are those
manufactured by Brach, Yaxley, Jewell
and the Reliable Parts companies.

The Complete A Power Units

The complete A power units, such as
the Westinghouse Autopower, Gould Uni-
nower, Philco A Power. and Exide A
Power consist of a trickle charger.
manually operated control switch, and a
special A battery mounted in a compact
and neatly finished case. Complete units
of this type are generallv less expensive

than the component parts, such as charger

battery and switch. They are also more
compact, neater in appearance and more
convenient to use, as the individual parts
are wired together within the case.

While the master switches supplied
with the complete A power units are of
the manually rather than the electrically
operated type, this is not necessarily to
be considered as a weak point. The
manually operated switches are exceed-
ingly serviceable and. reliable in every
way. The only real difference between
the two is matter of location. The manu-
ally operated switch must be accessible.
The other need not be.

A Eliminators

So far nothing has been said of A power
units that work directly from the lamp
socket to the radio set rather than in
the somewhat indirect manner of the
trickle charger and storage battery A
power units. The A power units of the
battery type give exceedingly satisfactory
results, are very inexpensive, and may be
obtained in any part of the country.

The writer has, however, done a great
deal of experimental and research work
with A power units of the “eliminator”
type in which no storage battery is em-
ployed. The present drawback to the use
of such a device is brought about by the
high cost of building them and the un-
availability of the essential components,
in some parts of the country. It is be-
lieved, however, that it will not be long
before the batteryless A power units will
come into rather wide use and for this
reason the next article in this series,
which will appear in Rapio WorLp
for January 22, will deal with the con-
struction and use of the De Luxe Re-
ceiver without an A battery of any kind.

At present, however, it would seem that
the A power units of the battery-trickle
charger variety is the least expensive and
most reliable. In fact, the A power unit
used by the author with the De Luxe
Receiver in his own home is of this
latter type.

Completing the De Luxe Receiver

Having selected a suitable A power unit
and control relay, the constructor of the
De Luxe Receiver may connect the vari-
ous component part stogether in the man-
ner shown on the front cover.

Console Cabinets

A fitting console for a set capable of
the excellent performance of the De Luxe
Receiver is not so easily found. Many
persons spend considerable time and
money building an excellent radio set

HOW the lamp-socket-operated De
Luxe Receiver appears in the author’s
home. The console is a Westbrooke,
designed by Maj. J. Andrew White.
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and then for the cabinet select any cheap
box they can procure, with little effort.
The result is that the complete job is
not fit to grace the living room and the
set has to be “hidden away” in some
other part of the house. Why not spend
a few dollars more for a respectable cab-
inet and thus obtain a piece of furniture
that anyone would be proud to display?

With such points in mind, the writer be-
gan to look around for a good cabinet or
a cabinet company capable of making a
good cabinet. The result was the finding
that the well-known sports announcer,
Major J. Andrew White, is now designing
and manufacturing some most excellent
console type radio cabinets. In fact, the
result of a visit to the Major’s studio-
showroom in the arcade of the Bar build-
ing at 41 West Forty-third Street, New
York City, was the purchase by the writer
of the cabinet shown on page 27 of the
January 8 issue, for the De Luxe Re-
ceiver in his own home. This cabinet is
the Westbrooke, of burled walnut.

The Antenna and Ground

With the type of antenna coil used in
the De Luxe Receiver it has been found
that the most satisfactory length of an-
tenna for ordinary use is about seventy-
five feet, not including leadin. The an-
tenna series condenser should be adjusted
sa as to cause the two tuning dials to
read alike. Once this has been done no
further adjustments of this condenser will
be required. For this reason it is not
mounted on the panel, but inside of the
cabinet where its adjustment is not likely
to be tampered with by anyone not
familiar with jts purpose. For best re-
sults with a very short antenna (less than
30 feet) the series condenser should not
be used, unless the receiver is located
close to a powerful local station.

Any type of lamp socket operated re-
ceiver requires a good ground. General
experience indicates that the most suit-
able ground connection is obtained by
connecting to a cold water pipe with a
good ground clamp. The surface of the
pipe should first be well cleaned with
emery paper or an old file.

Operating the Receiver

Insert the tubes and resistors in their
proper places as indicated in the illus-
trations in the two preceding articles, plug
the cord from the relay in a suitable lamp
socket or base-outlet, and turn the
volume control on full—thus automatic-
ally turning on the power to the set. The
next step is to loosen the two B voltage
control Clarostats and tighten the grid
bias control Clarostat (on the amplifier).
Then tune in some local station. The
tickler coil should be turned to the halif-
way position so that its axis is at right
angles to the axis of the main solenoid
coil. When a station is heard in the loud
speaker, the detector and radio frequency
amplifier voltage controls should be slight-
ly screwed in until the best results are
obtained. Care must be used, especially
with the radio frequency amplifier volt-
age control, not to turn the knob too far
so as to apply an excessive voltage to the
plate of the tube.

When tentative adjustments of the plate
voltages have been made, adjust the grid
bias voltage control. This Clarostat
should be turned in quite far. The proper
adjustment is easily found, for if the knob
is not turned in far enough, the received
signals will be distorted with lack of
volume, while if the reverse adjustment
is made, a sound will be heard from the
loud speaker much resembling the “put-
put-put” of a single cylinder motorboat
engine. Having found the proper setting
for the grid bias control, return again to
the plate voltage controls, which will now
probably require a slight readjustment.

With the audio amplifier properly func-
tioning, attention can be given to the
neutralization of the radio frequency
amplifier.

A VIEW of the National-Lynch Power Amplifier and B Supply, as seen at a slant
rom the top. Power transformer, choke coils, Tobe B block and audio amplifier
are included. At right are the three Clarostats, voltage regulators.

This may best be done by turning up
the volume control (left) to its maximum
point and the regeneration (right) con-
trol to a point just below maximum re-
generation. .

Adjust the right-hand dial to the point
where the signal is loudest. Then rotate
the left dial up and down the scale to a
point above and a point below where
the strongest intensity is heard. As the
left-hand dial is rotated a squeal will
probably be heard. By adjusting the
neutralizing condepser, this squeal may be
readily eliminated. Once the neutralizing
condenser has been properly adjusted it
will require no further attention, unless
some change is made in the circuit. As
a 199 type radio-frequency amplifier tube
is employed, the process of neutralizing is
quite simple and should not cause any
difficulty.

Whenever a station is tuned in, its call
letters may be recorded directly on the
dials to facilitate tuning to it again at
some future time. When it has been
tuned in satisfactorily, the volume may
be regulated by a variation of the volume

and regeneration controls. In tuning for
distant stations the use of regeneration,
increasing  sensitivity and selectivity,
makes such reception easier.

The use of the slow motion vernier
dial controls will be found to be of con-
siderable help in tuning for distant sta-
tions. For local reception, the coarse
motion permits of rapid tuning from one
end of the dial to the other. The dial
lights, being controlled by an. independent
switch, need only be used while tuning,
thus reducing the power consumed and
making their life very long.

As the power consumed by the dial
lights is not very great, they may be kept
burning at all times when the set is in
use, to serve as a pilot light.

For the sake of better acoustical results
and ease in tuning, the loud-speaker
should be placed in a different part of the
room from the set itself. If desired, ex-
tension cords may be run to several dif-
ferent parts of the house and the speak-
er placed wherever it is most convenient
at different times.

[Final article next week.]

Socialists Plan a Station
To Honor Memory of Debs

The National Executive Committee of
the Socialist Party, at a meeting in the
Pecople’s House, 7 East Fifteenth Street,
New York City, recently, decided to erect
a broadcasting station in New York or
Chicago as a memorial to Eugene V.
Debs. It is hoped the call letters WDEBS
can be used. It is said the station’s ob-
ject will be “primarily to champion the
cause of liberty and social justice in the
broad and liberal spirit of Eugene V.
Debs.”

August Claessens, executive secretary
of the party, said that the station prob-
ably would be in Chicago to obtain wide
distribution and probably would give a
program combining entertainment and
propaganda. A public campaign has been
authorized to raise $200,000 to finance the
station. It is planned to adminic*er the

fund and operate the station through a
board of trustees representing organiza-
tions, movements and ideas for which

Mr. Debs stood.
The following have been invited to be-
come trustees: Jane Adams, Sidney

Hillman, A. Philip Randolph, James H.
Maurer, John Haynes Holmes, Albert F.
Coyle, Norman Thomas, Roger Baldwin,
A. M. Todd, John Whitlock, Rufus
Wood, B. C. Vladeck, Theodore Debs,
Victor Berger, Morris Hillquit, George
E. Roewer, Harriot Stanton Blatch, Rob-
ert Morss Lovett, Harry F. Ward,
Samuel Levin, Herbert S. Bigelow, Eliza-
beth Gilman, William Mitch, Channing
Sweet, Joseph S. Baskin, Abraham Bar-
olﬂ‘,. Cameron H. King and Upton Sin-
clair.
Several have accepted already.
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Test Set Pays Its Way

Trouble Quickly Located B

y Meter Hookup

THIS shows the arrangement of a convenient test set th

By Herbert E. Hayden

Photographs by the Author

A MOST useful thing to have around
a radio installation is a test set by
means of which the trouble shooting may
be done. It is easy to build, not expen-
sive, easy to use, and it may save its cost
in a short time in service charges.

LIST OF PARTS

One voltmeter, small size, double scale
(low scale 0-7%; high scale 0-150).

One Carter 2,000-ohm potentiometer,
used as rheostat.

One Carter
switch.

Six Carter midget phone jacks.

Two Carter midget phone plugs.

One Yaxley panel jewel with miniature
flash lamp.

One buzzer.

One camera (or other) case, 6%4x5x4%2
inches.

A bakelite panel 434x4 inches.

2 Eveready 4% C bat.

The circuit arrangement of the test
set is shown in the accompanying dia-
gram. The circles labeled 1 to 6 are the
Carter phone jacks. The black dots num-
bered 1 to 4 are the stops on the induct-
ance switch and Buz represents the buz-
zer. The other parts are designated by
name.

The voltmeter, the rheostat, the induct-
ance switch, the flash light and the small
jacks are mounted on the panel. Before
these are laid out the batteries and the
buzzer should be placed inside the case
and then the panel should be laid out so
that no parts mounted thereon will in-
terfere with the batteries and the buzzer.
The actual layout in any case can best be
determined after all the parts have been
collected.

One of the main uses of the set is test-
ing of continuity of leads and of connec-
tions. For this purpose there should be
a handy indicator which shows when
current is flowing. There are three in-

four-point inductance

on page 7), is placed in the lid of the case.

dicators in this set, any one of which
may be used as occasion demands.

Suppose the voltmeter is to be used as
the indicator. The plugs may be plugged
into jacks 1 and six, 2 and six, 3 and
six according to the voltage which is nec-
essary to give an indication in a particu-
lar case. The test clips are then con-
nected to two points between which there
is reason to suspect lack of continuity in
the wiring, or vice versa as the case may
be. If a reading is obtained, the circuit
is .closed between the two points, if no
reading is obtained the circuit is open.
For example, it may be desirable to test
the contact between the rotor plates of a
condenser and the terminal for those
plates. This is a test of the electrical con-
nection made at the bearings in case the
condenser is not pig-tailed. The meter
should show a deflection when the two
test clips are connected between the
terminal and the rotor plates. Again it
may be desirable to test the condenser
for short circuit between the plates. The
test clips are then connected to the two
terminals of the condenser. If there is
a deflection for any setting of the con-
denser, it is defective. The circuit should
be open, and no reading should be ob-
tained. This method is particularly use-
ful for testing the continuity of high re-
sistance windings, such as the primary
and the secondary of an audio trans,
former, or for testing the continuity of
high resistances.

In some cases it is desirable to have an
audible indicator. Because it is not then
necessary to take the eyes off the work
while testing. In such cases the buzzer
is used. One of the test clip plugs is in-
serted in jack 4 and the inductance switch
is set on stop No. 2. The other test clip
plug is inserted into jacks one, two or
three. according to the voltage that is
required to operate the buzzed through
a given circuit. Tt may be desired to test
the connection of a soldered joint to see
whether it makes good electrical contact.
The test clips are connected to either
side of the suspected -joint. If the buzzer

at may be used in trouble shooting. The diagram of connections (shown

operates the contact is good, that is pro-
vided that enough voltage is used on the
buzzer to make it work on short circuit.

In case it is not desired to use either
the voltmeter or the buzzer as an indi-
cator, a red pilot light may be used. This
is noiseless and is a much better indicator
than the voltmeter, as the light may be
seen without actually looking at it. To
set the tester for the pilot light the in-
ductance switch is set on stop No. 3, the
other connections remaining the same as
for the buzzer.

Switch point No. 1 in connection with
jack No. 4 may be used for the low scale
of the voltmeter, when this scale is to be
used as indicator.

When it is desired to use the voltmeter
to test the condition of the B battery in
the radio set the test clip plugs are in-
serted into jacks five and six and the test
clips are then connected across the bat-
tery to be tested. The high voltage will
then be recorded on the meter, provided
that the high voltage switch on the meter
has been set for high. This combination
may be used for testing the continuity of
primary windings of transformers and of
plgte coupling impedances when the re-
ceiver batteries are connected. One of
the test clips is connected to the plate of
the tube preceding the winding to be
tested and the other clip is connected to
the minus post of the B battery, or to the
filament ‘of the tube. A reading on the
meter shows that the entire plate circuit
from tube binding post to filament is con-
tinuous.

If the low scale is wauted for testing
the condition of the A battery one of the
test clip plugs is left in iack No. 5 and
the other is inserted in No. 4 while the
S\YltCh is set on stop No. 1. The test
clips are then connected across the A
hattery or across the filament terminals.
The reading on the meter is the voltage:
between the two points to which the clips:
are connected.

_ The object of the 2,000-ohm rheostat
is to control the current flowing in the:
(Céoncluded on page 7)
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What About Single Control?

A Discussion of Difficul ties and Two Solutions

By Silas Hemstreet

ANY sets having a common control
M for all the tuning condensers have
been built with more or less success.
"Very often the success is not so great as
the care exercised would lead one to-ex-
‘pect. The question naturally arises as to
the reason for the discrepancy between
-expectation and performance. There are
several reasons. . o
Let us assume that the tuning circuits
are sharp, that is, that both the tuning
-coils and the condensers are really first-
class. The condensers may be of the same
make and of the same size and style. That
is, they may have come out of the same
die. One would expect them to be exact-
‘ly the same. But they are not, no matter
how carefully they may have been made.
There are unavoidable differences which
creep in during.the manufacturing proc-
-ess. They are very small, to be sure, but
of sufficient magnitude to cause the two
tuned circuits to deviate from each other.
When one tuned circuit is in exact reso-
nance with the incoming signal the other
circuits are slightly off tune, and the sig-
nal is fower than it would be if all the
tuned circuits were in exact resonance
with the signal carrier.
“ What is true of condensers is also true
-of tuning coils in this respect. They may
be wound the same way with the same
machine at the same time. Yet they will
differ slightly, both as to inductance value
and distributed capacity. These differ-
-ences arise in the slight differences in the
coil diameter, in the size of the wire used,
-and in the insulation of the wire. Wire of a
given number is not always of the same
-diameter. It is made by pulling the metal
through dies or tiny holes. The diameter
of these holes depend on how long the
dies have been in use. They increase in
size through wear. A wire drawn with
an old die is thicker than one drawn
with a new one.

Thick and Thin

Hence the wire at one end of a given
spool will be thicker than at the other.
Slight differences in the materials of a

«coil will make differences in the charac- -

“teristics of the coil, and these differences
will be introduced into the tuned cir-
-cuit.

Still another reason why the several
tuned circuits in a receiver pull apart
while tuning is the minimum capacity of
the coil and condenser in place in the
-circuit.  No two tuners can ever be

placed exactly alike with respect to other
parts of the receiver. Distributed capac-
ity will be different for the different tuned
circuits, and these differences will be dif-
ferent for various settings of the con-
denser rotors. The practical impossibil-
ity of tuning two or more circuits to ex-
act resonance with the same frequency
with a single control is obvious.

There is still another cause why the
tuned circuits cannot be tuned simul-
taneously with the same gear, and that
is the variations in the tube capacity.

Temperature Counts

The capacity between the grid and the
filament of a vacuum tube, which capacity
is in parallel with the tuning condenser,
varies with the temperature of the fila-
ment, with the value of the grid poten-
tial, with the value of the plate poten-
tial, and with the load in the plate cir-
cuit. Any two vacuum tubes will also
differ, even if they are of the same make
and type. These variations are much
greater than the inevitable variations in
the coils and condensers of good make.

As long as the differences remain con-
stant no particular harm is done, as their
effects may be easily compensated for.
It is only necessary to adjust all the in-
ductances of the coils to be alike and also
the capacities of the condensers to be the
same. The coils may be adjusted by slight
changes in the position of the end turns
and the condensers may be adjusted by
means of small vernier condensers con-
nected in parallel with the main tuning
condensers. Suppose that L is the true
inductance of one tuning coil, then the
true inductance of the other tuning coils
should be adjusted to have the same
value. Also assume that the capacity of
the first condenser is C and that the effec-
tive zero capacity of the circuit is Co, then
the other condensers should be adjusted so
that their capacities are also equal to C
and that the zero capacity in each case
is exactly Co. Not only should they be
the same but the rate of change of C
should be the same for all the tuning
condensers throughout the tuning scale,
that is, while tuning capacity should be
put in or taken out of the several cir-
cuits at exactly the same rate. If this is
not done the different tuned circuits will
not stay in tune with the same fre-
quency,

Two Practical Solutions

The conditions for successful simultan-
eous tuning of several circuits are many

and exacting. There is no wonder that
so many circuits in which the method has
been tried have been failures, but rather
that some circuits have been as successful
as they are.

There are two practical solutions to the
difficulty. One involves a loss o_f sensi-
tivity of the receiver, but a gain in qual-
ity and in space. The other method in-
volves the addition of auxiliary tuning
controls in the form of balancing vernier
condensers.

In the first method the coils are wound
with fine wire on small forms, thus in-
tentionally introducing losses into the re-
ceiver. It need not, however, introduce
any change in the effective selectivity of
the set, because a receiver in which the
several tuned circuits are not in exact
resonance is not selective even though
each tuned circuit is very selective. The
use of small coils of moderate selectivity
make the use of a common control prac-
tical than when more carefully made tun-
ing condensers are used.

An Auxiliary Control

In the second method small condensers
having a few tens of mmfd. are connected
across the tuning coils together with the
main condensers. The tuning condensers
are then adjusted as nearly as possible for
some one frequency, or setting, and then
any variations of the different tuned cir-
cuits are taken care of by the verniers.
This may be used even when the most
selective tuners are used, provided that
the variation never exceeds the maximum
capacity of the midget condensers. This
is the simplest way of getting out of the
trouble. It does not involve the loss of
selectivity, but it has the disadvantage of
auxiliary controls,

$100-an-Hour is Charged
By Municipal Station

Philadelphia, Pa.

Eddie Moken and his fellow straphang-
ers recently contributed $2,600 for next
year, for the Pennsylvania Rapid Tran-
sit’s privilege of broadcasting entertain-
ments from Camden’s municipal station

CAM, on alternate Monday nights.

At the weekly meeting of the Camden
City Commission, an agreement was
reached, whereby the traction company
will be permitted the use of the station
for twenty-six hours during 1927, at the
rate of $100 an hour.

How to Wire the Simple Meter Test Circuit

(Concluded from page 6)
indicators, mainly to protect the low
winding of the voltmeter and the Iittle
pilot light. This rheostat is simply a
2000-ohm potentiometer in which only
the middle and one of the side terminals
are used.

Perhaps the most difficult part of the
construction of this test set is the drilling
of the large hole in the panel for the
voltmeter. But this may be done as fol-
lows : First, describe a circle of the proper
diameter on the panel. Then drill small
holes along the circumference of this
circle as close together as possible with-
out the drill breaking through to adjacent
holes. When the entire circumference
has been drilled tap out the central por-
%ilon and clean the edge with a half round

e.
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HOOKUP for the tester. The 2,000 ohm

rheostat and high scale-low scale volt-

meter are designated, as well as the
numbered points.

The various jacks and the switch points
should be numbered for reference. One

method of doing this is as follows. Above
jack or stop No. 1 drill a small hole in
the surface of the panel. At No. 2 drill
two such holes, and so on. The holes
need not be any deeper than a 1/32 of an
inch. They may be filled in with white
crayon or ink for visibility.

Another way of numbering the jacks is
to get transfer numbers and transfer
these to the panel. Or again neat num-
bers may be written on white circles of
paper and these circles pasted on the
panel at the appropriate places.

The constructor of this set should
either keep the drawing of this set or
else make his own and keep it handy
around the test set. It is not possible to
remember the various connections very

long without it, so the advice had better
be heeded.



RADIO WORLD

January 15, 1927

Is Static A Solar Message?

Pupin Puts Question to Learned Society

Speculates on Possibility of Deciphering the Solar Code—Credits .

Clerk-Maxwell and Hittorf with the Broadcasting
Achievement

Philadelphia, Pa.

Michael L. Pupin, Professor of Electro-
mechanics at Columbia University, New
York City, recently delivered the Presi-
dential address at the opening of the con-
vention of the American Association for
the Advancement of Science. He said
that the heroes of broadcasting are Clerk-
Maxwell and Hittorf. Marconi’'s work
was called “a simple inference,” while the
the three electrode tube was “a shrewd
application of well-known phenomena.”
As to what may happen during the next
twenty-five years, he said that static and
fading and so-called earth currents in
cables, which a student of these peculari-
ties may imagine to be electrical messages
transmitted by the actions of the sun, will
be deciphered, with the advancement of
the electrical communication.

Distributes Honors

“The most important advance in the art
of electrical communications concerns the
transmission of magnetic action at a dis-
tance,” stated Prof. Pupin. o

“The theory of this transmission was
really worked out by the great Scotch
scientist Clerk-Maxwell and published
sixty years ago, but his great theory was
not understood by the telegraph and tele-
phone engineers for over thirty years, and
so the art of transmission of electro-
magnetic action was not advanced.

“That which contributed most to the
advancement during the last thirty years
was undoubtedly the classical electrical
wave experiment by Hertz in 1888 and
Marconi’s invention of the wireless in
1895.

“The Maxwellian theory of electrical
transmission was the light that shineth
in the darkness and the darkness com-
prehended it not; but the Hertzian ex-
periment and Marconi’'s wireless trans-
mission were nothing more or less than
a simple inference from the Maxwellian
experiment. These two achievements
helped the telegraph and telephone en-
gineer to comprehend Maxwell’s light
which had been shining in the darkness
for so many years.

“The same experiments made me see
that light and guided me to the construc-
tion of the high inductance telgphomc
transmission line which was readily un-

(Hayden)

WHEN SOLDERING a jack, be care-
ful that you do not solder the lugs on the
springs together. This can be prevented
by prying them far apart.

derstood by the telephone engineers and
speedily introduced into practical opera-
tion. All this happened during the first
twenty-five years after the invention of
the telephone. ’

Enters 20th Century

“With this precious asset, the art of
electrical communications entered the
twentieth century. Twenty-five years ago
we were justified in predicting for it a
glorious future. Today, however, we
know that the prophecv of even the most

(vviue V vworid) i
DR. MICHAEL l. PUPIN, retiring presi-

dent of the American Association for the

t of Sci

Adva e

exalted optimist of twenty-five years ago
has not come anywhere near the achieve-
ments which have actually been accom-
plished and that the most remarkable fact
connected with these great achievements
is the fact that they are all based upon a
simple phenomenon observed by an ob-
scure German physicist named Hittorf
over forty years ago.

“His experiment was this: If in a
vacuum tube one of the electrodes is
heated to a high degree of temperature,
then the smallest electrode-motive force
can establish an electrical current through
the vacuum, whereas if both the electrodes
are cold a powerful inductance coil pro-
ducing enormous electrical forces is nec-
essary to produce any current at all.

Traced to Source

“This simple experiment never attracted
much attention and was soon forgotten.
But when thirty years ago Roentgen dis-
covered the X-Rays, those who repeated
Hittorf’s experiments soon discovered the
existence of the tiny electron: and we
can say today that the harnessing of the
tiny electron is the source to which the
whole advancement in the radio art dur-
ing the last twenty-five years can be
traced.

“Those who understood the electrical
phenomena connected with the Roent-
gen rays saw clearly that in the Hittorf
tube, electrons were emitted from the hot

electrode and filled the whole space of the
vacuum, and there billions of them moved
about in a perfectly chaotic fashion.

“When, however, following Hittorf’s
example, an electrical battery is applied
to the vacuum tube, then the chaotic
mob directed by the electrical force
moves like a perfectly drilled army in
beautiful co-ordinated columns. This is
the so-called thermionic current, moving
exactly the same way as the force in-
creases or diminishes.

The Shrewd Fellows

“Several shrewd inventors took advant-
age of this well-known phenomenon and
introduced the, so-called third electrode
into the Hittorf tube. This gave us the
vacuum tube amplifier and vacuum tube
oscillator and the vacuum tube telephonic
repeater.

“The vacuum tube amplifier and oscil-
lator have revolutionized the art of wire-
less transmission. It is entirely a differ-
ent thing from what it was twenty-five
years ago and it is called radio today.
Radio broadcasting, which has caHed into
existence an enormous electrical indus-
try, would be impossible without the
vacuum tube amplifier and the vacuum
tube oscillator.”

THE FILAMENT
VOLTAGE

Operating the tube filament below rated
voltage brings about a strange effect,
as was determined by means of a series .
of microphotographs of the structure of
the tungsten wire after the influence of
various applied voltages. It- was found
that when the filament was operated be-
low the normal voltage as specified by
the tube manufacturer, the period of sup-
ply of thorium was lengthened. This was
to be expected, but it was also found that
the tungsten wire, the reservoir for the
thorium, underwent a structural change.
In this state, the tungsten becomes very
brittle and continuous operation below the
rater br_illiancy or voltage, as expressed
in electrical parlance, renders the delicate
filament subject to breakage at the slight-
est physical shock. Operating the tube
filament below the rated voltage caused
a transition in the structure of the tung-
sten wire, from a ductile formation to a
brittle formation, and greatly increased
the hazard of breakage. Once more,
everything to lose and nothing to gain,
due this time however, to filament opera-
tion below the rate dvoltage. The in-
creased gain in time of the thorium sup-
plv is counteracted by the increased haz-
ard of breakage.

It is_therefore most important from
economical and efficient operation view-
points to maintain the voltage at the fila-
ment terminals at the figure specified by
tube manufacturers.

(Hayden)

ALWAYS FILE down any excess
solder which may have accumulated on
your iron after it has been idle for a
while, due to the accumulation of pits.
This hinders the heating up of the irom
and consequently makes soldering dJiffi-
cult. The surface of the iron should
always be shiny.
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Infinite Waves in One Tube
The Super-Heterodyne Modulator Analyzed

By J. E. Anderson

P Consulting Engineer

UPER-HETERODYNE fans have
noticed that a given station may be
received on two or more different settings
of the oscillator dial, and they have won-
dered why that is so. But after the oper-
ation o# the Super-Heterodyne is thoro-
ughly understood the wonder is not that
a given station comes in at several set-
tings of the oscillator dial but that it
does not come in audibly at more settings.
The output current of the Super-Hetero-
dyne modulator is very complex and it
contains a multitude of frequencies.
The simple theory of the Super-Hetero-
dyne is that two different frequencies
intermodulate in the modulator tube (first

detector) and that the output circuit con- -

tains two chief components, one of which
is the sum of the two input frequencies
and the other the difference between
them. In the run of Super-Heterodynes
the difference frequency is used and is
amplified by the intermediate frequency
amplifier. The Infradyne uses the sum
of the frequencies.

All would be well if everything was so
simple as this. But the output of the
modulator not only contains currents of
the summation and difference frequencies,
but it also contains the two original fre-
quencies, currents having frequencies
which are harmonic multiples of the two
original frequencies, and currents having
frequencies which are obtained by inter-
modulation of the various harmonics, and
they are infinite in number.

Most Are Excluded

Most of these frequencies are excluded
from the final output by the intermediate
frequency filter, and they offer no diffi-
culties. The filter can only pass one fre-
quency, but there are innumerable ways
of producing this frequency. It must
necessarily be a difference frequency,
since the two original frequencies are
much greater than the frequency which
the filter will pass through. Let us see
some of the ways in which the interme-
diate frequency may be produced.

In the first place it may be obtained by
subtracting one of the original frequen-
cies from the other. This may be done
in two ways, hence the two principal
points on the oscillator dial at which a
given station is received. This may best
be represented by symbols. Suppose the
frequency of the intermediate filter is f
and that the frequency of the signal to be
received is F.

Represent the frequency of the oscil-
fator by F.. If the oscillator be adjusted
so that Fo—F=f or so that F—F.=f, the
signal comes through the filter, and thus
the two principal points on the oscillator
dial are obtained. The first represents
the low and the second the high dial set-
tings. Numerical examples may be given
to illustrate, If F is 610 kc, f equals 50
kc when Fo is 660 kc. Also when Fo
equals 560 kc, f is 50 ke.

Oscillator Harmonics Profuse

But the oscillator generates harmonics
very profusely, and some of these may be
used to combine with the signal frequency
F. If the oscillator frequency is adjusted
so that 2Fe—F—=f the signal gets through.
For example, if Fo is 330 kc the second
harmonic is 660 kc and the difference is
again 50 kc. This principle is used in the
R. C. A. second harmonic Super-Hetero-
dyne. In other Super-Heterodynes the
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THE modulator tube in a Super-Heterodyne has to handle an infinite number of

frequencies, although only three of them figure in the desired reception.. These are

the fundamental of the signal and the oscillator frequencies and the fundamental inter-

mediate frequencies. The diagram ijllustrates the origin of some of the other fre-
quencies described in the text.

low wave stations because the others lie
beyond the range of the tuner.

Another combination which will bring in
a given sttaion is F—2F.=f. For example,
if Feo is 280 ke, its second harmonic is
kc and this subtracted from 610 kc gives
50 kc.

It is not necessary to stop with the
second harmonic. All the harmonics are
resent in the output of the oscillator.
he third is quite strong and is capable
of modulating with the signal to make it
audible. The combinations for this har-
monic are 3F—F=f and F—3F.=f. On
the usual Super-Heterodyne this will only
bring in the very shortest waves on the
tuner. Suppose Fo is 550 kc. Then
three times Fo is 1,650 k¢ and F would
have to be either 1,700 kc or 1,600 kec.
Both of these are above the broadcast
range and would not interfere with any
station. If the oscillator can be set at
a lower frequency than 550 kc, say at
500 kc, then several of the shortest wave
stations in the broadcast band could be
brought in with the third harmonic of
the oscillator.

Harmonics and Harmonics

The end is not yet. There are also
harmonics of the signal frequency F pres-
ent in the output of the modulator. They
are either produced at the transmitting
station or in the receiver. These har-
monics may also intermodulate with the
products of the oscillator and produce the
intermediate frequency. In this case we
have for the second harmonic of the signal
frequency; Fo—2F=f and 2F—Fo=f.
Taking F as 610 kc the second harmonic
is 1,220 kc. Then the signal frequency
F=610 may be brought in if the oscil-
lator is set at 1,270 kc or at 1,170 kec.
These settings are quite noticeable in most
Super-Heterodynes, and they are often
troublesome. The signal may also be
brought in on the third harmonic of the
signal frequencv. In this case the com-
hinations are Fo—3F=f and 3F—Fo=f,
The third harmonic of 610 kc is 1,830 kec.
If then the oscillator be set at either
1880 or 1.780 the 610 k¢ sienal comes

second harmonic can only bring in the through the 50 cycle filter. This is quite

within reach of most Super-Heterodyne
oscillator tuners.

Not only may a given signal be brought
in by modulating its fundamental with
all the harmonics of the local oscillator
and by modulating the fundamental of
the oscillator by all the harmonics of the
signal frequency, but also by inter-modu-
lating the various harmonics in different
combinations. For example the second
harmonics of the two frequencies may be
mixed to produce the intermediate fre-
quency. In this case the combinations
are 2Fo—2F—=f and 2F—2F.=f. For
example if F is 610 k¢, 2F is 1,220 kc and
the signal of frequency F may be brought
in by setting the oscillator at 585 or at 635
kc. Another possible pair of combina-
tions is JF—2F.=f and 2F-—3F=f, and
yet another 3Foe—2F=f and 2F—3F.=f{.
Each combination requires a different
setting of the oscillator dial to bring in a
signal of given frequency.

Why the Squeals Arise

Just a few of the main or strongest
combinations have been listed above. It
is apparent that the number of combina-
tions that can be formed out of the two
frequencies and their harmonics may be
increased without number. The only
reason that any one signal is not heard
at an infinite number of points of the
dial is it is too weak to produce an audible
effect. But all the combinations are there,
all right. Fortunately, the strength of
the harmonics decrease very rapidly as
their order increases. The second and
the third are about the only ones that
cause any interference.

Although the higher harmonics cannot
bring in the signal so that it can be
understood, they are strong enough to
produce a squeal in the receiver, and they
are the cause of some of the background
of whistles characteristic of Super-
Heterodynes. In most cases the fre-
quency change required in the oscillator
to cut in or out the squeal is very minute,
and it only requires a slight touch on the
dial to eliminate a whistle. This change
does not detune the signal that is desired
in the least.
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Grid Must Be Negative

to Maintain Selectivity

Bias Helps Cure Interference Trouble and Also Reduces the Plate
Current Drain On the B Supply—Tuned Circuit Has
Chance

By Hari Kahn Bey

If you want more selectivity in your
set do not operate the radio frequency
amplifiers with a positive or zero grid
bias. Use enough negative bias so that
at no time in the AC cycle will the grid
go positive. When the grid is positive
the grid to filament resistance is com-
parative low, and the more positive the
grid is, the less the grid resistance. This
resistance is in parallel with the tuned
circuit which determines selectivity, and
any resistance across the tuning circuit
plays havoc with the selectivity of that
circuit. The change in selectivity may be
noted readily by putting a C battery in
the grid return and varying it, making
it both negative and positive. The effect
is more noticeable in high mu tubes,
whose grid resistance for positive grid is
very low. For negative grid the resist-

ance is practically infinite and it produces
no decrease in the selectivity.

The greater selectivity is not the only
gain by making the grid negative. The
amplification is also greater, both because
the input is greater and because the tube
operates over a portion of its character-
istic which is steeper and straighter. The
saving in plate current is another gain
which is incident to a negative grid. For
example, the plate current may be re-
duced to one-fourth of the value, as com-
pared with the plate drain when the grid
is slightly positive.

This is a point which those fans who.

are bothered with interference because
of lack of selectivity should take notice
of. It is not logical to install wave traps,
and loops and regeneration in order to
reduce interference and then operate the
grids with a positive bias, although this
advice is often ignored.

Volume Control Should Be
Near Input As Possible

Satisfactory Solution Is To Use a Variable Resistor In Series With
the B Plus Radio Frequency Lead— |
Distortion Factors Discussed '

By Charles Goldenpaul

American Mechanical Laboratories

The intensity of the powerful signals
from present-day broadcasting stations,
together with the use of power tubes,
radio-frequency amplification and high
voltages at the receiving end, has made
it necessary to provide some means of
reducing the loudspeaker volume when
desired. In fact, the ideal state of radio
affairs is when the set can handle with-
out distortion ‘more volume than is ordin-
arily required, and a Batisfactory means of
throttling down thisi volume to any de-.
sired degree from the full tone of an
orchestra down to just a faint whisper,
is introduced.

Occasionally radio entertainment has
become a nuisance due to blasting, mak-
ing conversation most difficult, or, again,
going to the other extreme, by being 'so
weak as to cause a conscious or sub-
conscious straining of the hearing facul-
ties to distinguish the voice or music
issuing from the speaker. After all, the
radio entertainment should be of suf-
ficient volume to form the main interest
of the listeners, when those listeners are
primarily anxious to enjoy radio, or of
amply subdued volume, without distortion,
so as to form just the desired degree of
musical background or setting for con-
versational or aother mental activities.

Quality Must be Preserved

Now, it is one thing to cut down the
speaker volume and quite another to do
so without impairing tRe tone quality,
There are correct ways and means of re-
ducing volume, just as there are incor-
rect ways and means. As a general rule,
the sooner the volume is reduced in the

[

process of reception, the better the re-
sults. Thus if the volume control is in
the radio-frequency end, the results may
be better than if the volume control is
placed in the audio-frequency end, after
the signals have been over-amplified so
as to cause distortion or serious loss of
quality.

It is a mistaken idea, yet one that has
nevertheless gained very general accept-
ance, that the simplest volume control is
detuning the receiver. Granted that it
is the simplest, since it entails no addi-
tional attachments and stands for nothing
more than turning one or more tuning
controls off the point of sharpest tuning,
this method often introduces serious dis-
tortion, because a clean wave is no longer
available and some of the valuable side
bands or latent sound components of the
signal are ruthlessly chopped off. Also,
the variation of the filament current,
which is also resorted to as a volume
control, is by no means good practice,
since the tube functions best only at the
given filament temperature or filament
voltage, and any reduction is certain to
result in insufficient electronic emission
followed by distortion which may or may
not be noticeable in the reduced speaker
volume.

Satisfactory Volume Control

The most satisfactory method, both
from the simplicity and the tonal view-
points, is to vary the plate voltage of the
vacuum tubes. In the case of B battery
operation, a good procedure is to insert
a Clarostat or other dependable variable
resistance unit in the B plus lead going
to the radio-frequency tube or tubes, or
to the detector tube in the event that
there is no radio-frequency amplification;

HARMFUL MIXING

(Hayden)
IT IS a good policy to inspect your an-
tenna often. Above we see the antenna
wire, entwined with the leadin of a neigh-
bor’s set. Result: Distorted and broken
up programs.

in fact, most of the leading radio-fre-
quency receivers now on the market
are employing this form of volume
control, which permits of bringing
the radio-frequency end right up
to maximum sensitivity and volume, while
just a shade below the oscillating point, if
full volume is desired, or down to a mere
whisper, still with perfect tone quality.

It will be noted that the control of
the radio-frequency tube plate voltage by
this means does not call for any altera-
tion within the radio receiver itself, since
the control can be inserted in the proper
lead without the necessity of trouble-
some mounting.

The plate voltage of the detector and
the audio-frequency tubes may also be
controlled, if desired, although once the
proper values are attained for good tone
quality the voltages should not be
changed merely for the purpose of cut-
ting down speaker volume. It is far bet-
ter practice to let these values remain at
their best settings, and to alter
the plate voltage of the radio-
frequency tubes as already outlined. Some
radio authorities recommend a Clarostat
for regulating the plate voltage of the
power or output tube. This is really un-
necessary, since in the first place a power
tube should be employed to handle all the
necessary volume without choking or dis-
torting ; secondly, the utmost plate. volt-
age within the capacity of the tube
should be applied, for best results, even
with reduced loudspeaker volume; thirdly,
the C battery should be adjusted to pro-
vide the necessary grid bias for whatever
voltage may be applied on the plate of
the power tube. Hence a variable plate
voltage is hardly necessary nor desired
for the last or power tube, although it
sometimes serves a good purpose for the
preceding audio tube or tubes.

Speaker Output Control

Also, some authorities recommend vari-
able high resistance in the speaker leads
or across the speaker itself. These mea-
sures are not usually recommended. The
place to control speaker volume is at the
beginning of the reception process, or at
the radio-frequency end. However, if the
speaker is placed at some distance from
the receiver as in the radio-wired home, a
variable resistor may be placed either
across the speaker terminals, or shunted
as it were, or again in one lead.

The main consideration in controlling
the speaker volume is to employ a posi-
tive form of variable resistance which not
only provides the desired resistance range
and current-carrying capacity, but also
provides a positive path for the current
flow without uncertain contacts, arcs, etc.

2 i ¥
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B Eliminator Operation
Cost Determined by Simple Meter

By J. Gerard Sheedy

THE cost of operating a B eliminator
may be determinéd quite easily if a
suitable meter is available. The cost is
proportional to the number of watts that
- is used, and this is in turn proportional
to the voltage and the current in the
primary of the supply transformer. Sup-
pose the voltage is 110 volts and the
current is 4 ampere. The wattage is
then 55 watts. This multiplied by the
number of hours the eliminator is running
gives the number of watt-hours. Divid-
ing this by one thousand gives the num-
ber of kilowatt-hours, which is the
quantity that the meter on the wall
measures. If the cost of electric energy
is 7.5c per kilowatt-hour it is only nec-
essary to multiply the kilowattage by 7.5
to get the cost per hour. In the case
assumed above the kilowattage is 0.055,
and therefore the cost per hour would be
a little over 4 cents.

To measure the AC in the primary an
AC ammeter is required. A DC meter
will not measure it. There are two main
types of AC meters, the thermo-couple
type and the wire expansion type. Both
of them work on the principle of heat
generated by the current to be measured.
In the thermo-couple type the heat is
generated at the junction of two dissimilar
metals, such as iron and nickel. In the
wire expansion type the heat is generated
in a short length of wire and the heat
lengthens the wire.

Calibration of Meter

In both types the meter must be cali-
brated against a known current before it
can be used, and for the purpose DC may
be used in either case.

The thermo-couple type of meter is
perhaps the easier to make by the ex-
perimenter. It requires two short pieces
of fine wire, one of iron and the other of
nickel. Each piece need not be longer
than about 2 inches and the diameter
should not be greater than that of No. 36.
These two wires are crossed at the middle
and secured to each other at the junction.
This may either be done with a tiny piece
of solder or by means of tension one
against the other. Fig. 1 shows how they
are joined. FE is the iron wire and .NI
the nickel. If an alternating or a direct
current is sent in at the NF terminals a
small direct current will flow in the EOI
circuit provided a sensitive milliammeter
is connected across the EI terminals.
This DC flows because the AC heats the
junction O.

Before use, the thermo-couple must be
calibrated against a known current. This
may be done by an arrangement as shown
in Fig. 2. Across the NF terminals of
the thermo-couple’is connected a rheostat
R, a storage batterv B and a direct cur-
rent ammeter A, all in series. Across
the terminals EI is connected a direct
current milliammeter of high sensitivity.
say one having a range of 0-1 milli-
ampere.

Current Is Varied

First the rheostat is set so that a small
current flows in the primary current, say
one-tenth of an ampere. The correspond-
ing reading on the milliammeter MA is
taken. The battery then is reversed and
another reading on MA is taken for the
same primary current. This reversal of
the current is important when DC is used
for calibration. The rheostat is then re-
adjusted so that the primary current is
02 ampere and the two readings are
taken on the milliammeter. This process
is repeated until the total current in the

N, £ N £
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THE connections for utilizing a milli-
ammeter to measure the cost of oper-
ating a B eliminator.

primary is about one ampere. A wider
range is not necessary for any B elimin-
ator.

The two readings on the milliammeter
corresponding to any given value of prim-
ary current are averaged, and the result
plotted against the primary current. The

meter is then ready to use in measuring
AC.

To measure the current flowing in the
primary of the supply transformer the
thermo-couple is inserted in series with
the primary as shown in Fig. 3. When
the current is turned on and the set is
working normally, there will be a certain
deflection on the milliammeter. Con-
sulting the calibration chart previously
made will show what current in the pri-
mary is required to give this deflection,
and that is the AC flowing.

Measured at Right Place

This current is multiplied by the volt-
age of the line to get the wattage used
by the eliminator. The cost is computed
as described above.

It is important that the current in the
primary be measured when the radio set
is working normally, otherwise the cur-
rent reading will not be the true one.

It may be observed that by measuring
the power input on the primary side
everything paid for is measured, whereas
if the power is measured in the output
of the eliminator you learn only what is
left after all losses are suffered. There
is a considerable difference due to losses
in the transformer, choke coils and the
rectifier tube.

Bulb in Series Protects
Line Feeding a Rectifier

While Chemical Type Cell Is Not Yet Formed the Resistance Is
Too Low for Process, Therefore Lamp Glows, But Wanes
When Action Is Complete
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LAMP

TWO protective devices.

A certain fan built a chemical rectifier
with which to operate his radio set. If
was of the lead-aluminum type. After
he had assembled it he connected it up
directly to the 110-volt AC line. He blew
the fuses in his laboratory. He placed
larger fuses in the receptacles. When he
next connected the rectifier to the line
he put the whole house in darkness. He
repeated the performance with larger
fuses in the house supply leads, and then
he decided that something was wrong.
Now the question is, what caused the
fuses to blow?

Two things may have caused the blow-

out. In the first place it may have been”
caused by metallic short-circuit of the
line which occurred only when he threw
the rectifier on the line. This is quite
probable, because the set was grounded
and when the rectifier was thrown on, an-
other ground connection was produced.
These may have been on the opposite
sides of the line. By the way, that hap-
pens every time that a DC eliminator is
connected to a grounded set unless special
precautions have been taken.

The second probable cause of the blow-
out is the low resistance of a chemical
rectifier cell that has not been formed.
An unformed rectifier cell of the lead-
aluminum type has a very low resistance
at first and if it is connected to a line
of high voltage a very high current will
flow for a while, much more current than
the ordinary house electric installation
will carry. Hence the fuses blow out.

The low resistance is only temporary,
however, that is, its resistance in both
directions. After it has been on the line
for a while the resistance in one direction
becomes very great while that in the other
direction remains low. It is this one-
sidedness that makes it a rectifier; it
stops the current in one direction and
lets it through in the other.

To prevent a blow-out when the recti-
fier-to-be is first put on the line, an elec-
tric lamp should be put in series with it.
At first this light will glow with normal
brilliancy but gradually it grows dimmer.
When its brilliancy does not change, the
rectifier has been formed and it is safe
to operate it without the light, that fis,
it is safe as long as the input voltage
does not exceed the forming voltage.
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Year-Round Broadcast
Is Assurance for 1927

Aylesworth Forecasts Better Programs, Solution of
Artist Poblem and Gowth of Chain Station Sys-
tem—Pays Tribute to Technical Advance

By Merlin Hall Aylesworth

President, National Broadcasting Co. of
erica

The year 1927, I believe, will do much
to bring broadcasting forward as a dis-
tinct and self-supporting industry in the
radio family. For the first time, perhaps,
radio broadcasting in the United States.
untied from the apron strings of outside
support, will find itself squarely on its
own feet.

Broadcasting is now breaking through
the chrysalis of experiment to a per-
manent, self-sustaining service to the
home. The phenomenon, if present indi-
cations are valid, will be accompanied:

First, by better programs. For those
who have learned through experience the
wide acceptance of radio broadcasting by
the listening public know also the atten-
tion value of a good program. The re-
sults will be evident during the present
winter season, when commercial, educa-
tional and social organizations will vie
with one another to put the best possible

increased the opportunities of the artist.
The demand for broadcasting now is and
will continue to be for artists with great-
er repertoires, for novelties on the air, for
more and better entertainment. And if
the broadcasting structure is made en-
tirely self-sustaining there will be suf-
ficient support for every type and char-
acter of entertainment program.

Fourth will be the eltablishment of
broadcasting systems, through wire inter-
connection or by other means, that will
operate more or less upon a national ba-
s1s, as distinguished from the regional
services given by over 500 separate broad-
casting stations in the United States.

The National Broadcasting Company is
dedicated to all four purposes. As a na-
tion, we lead the world in the day-in and
day-out quality of our broadcasting pro-
grams, in the number of our broadcasting
stations, in the size of our radio industry,
and in our development of the radio art.

It is true that the picture here is marred
for the time being by the lack of police
regulation in the air which has resulted

Supervisors List
Stations’ Growth
By Radio Districts

Washington.

More than 116 new stations are under
construction in the United States, while
plans are afoot for the construction of
203 additional broadcasters, according to
reports submitted to the Department of
Commerce by Radio Supervisors through-
out the country. The reports cover the
period between December 1 and 15 and
show the following increases over reports
for the previous two weeks:

New stations have increased from 108
to 127.

Increases in power have increased from
126 to 129.

Changes in wavelength have increased
from 93 to 97

Stations under construction have in-
creased from 102 to 116.

Stations preparing to increase power
have increased from 63 to 65.

Stations contemplated have
ifrom 168 to 203.

The reports by districts follow:

First District, Boston: 9 new stations,
S with increased power, 14 have changed
waves, 9 under construction, 12 stations
being planned.

Second District, New York: 19 new
stations, 12 with increased power, 12 have
changed waves, 4 fnder construction, 18
are preparing to increase power, and 29
stations are being planned.

Third District, Baltimore: 4 new sta-
tions, 6 have increased power, 2 have
changed waves, 1 is under construction, 5

increased



