



































RaD10 for DECEMBER, 1922

Radio Tuning Devices

By Ellery W. Stone

T his, the fifth and sixth assignments of the correspondence course in Elementary Radio
being conducted by the University of California Extension Division, discusses the
theory and practice of single and double slide tuners, variable condensers, loose coup-

lers, variometers, vario-couplers and honeycomb coils.

Previous assignments, ques-

tion sheets and supplementary data may be secured from the Extension Division, 301

California Hall, Berkeley, Calif.

SINGLE AND DOUBLE SLIDE TUNERS

In the last assignment, we studied the
theoretical side of tuning the receiving
antenna to the frequency of the incom-
ing radio wave. In this assignment, we
shall consider the design and construction
of some of the instruments which are
used in actual practice to effect these re-
sults. Fig. 21 illustrated the earliest type
of tuned receiver, one in which the de-
tector was inserted directly in the an-
tenna circuit. Such a circuit did not
prove satisfactory in practice, however,
because of the ensuing high damping of
the receiving antenna circuit caused by
the introduction of the high resistance
of the crystal detector. Actually, in
the pioneer circuits, a high resistance de-
vice called the coherer was used in place
of the crystal detector, which was not
developed until later. However, for
our purposes, and in order that you may
not have to spend time studying the oper-
ation of a device which is now of merely
historic interest, we shall consider the
use of the crystal detector only.

It became necessary, therefore, as we
learned in the last assignment, to remove
the detector from the antenna circuit and
to couple it inductively to this circuit
instead. In this connection, we have al-
ready studied the action of the two coil
receiving transformer, but there is an-
other type which was first used and
which, because of its simplicity, is again
finding favor in the reception of radio-
phone broadcasting. This is called the
single coil or auto-transformer.

Fig. 24 shows the two coil receiving
transformer, whose action we have al-
ready investigated, consisting of a prim-
ary coil and a secondary coil. The
dotted lines threading the two coils
represent the magnetic field or flux, as
it is called, generated by the alternating
current in the primary coil. This mag-
netic field threads the secondary coil and
induces, by the principle of electromag-
netic induction, an alternating potential
of the same frequency across the term-
inals of the secondary coil. In Fig. 24,
the primary coil is shown as consisting
of three turns of wire while the second-
ary consists of four turns.

Fig. 25 illustrates another type of
receiving transformer called the auto-
transformer, the transformer action be-
ing limited to, or is self-contained in,
one coil, although the single coil really
contains both a primary and secondary.

This coil is seen to consist of four turns
of wire. Taps are taken off three of the
turns so as to form the primary while
the entire coil is used as the secondary.
In so far as the number of turns in both
primary and secondary is concerned,
therefore, this arrangement is exactly
similar to that shown in Fig. 24—the
alternating current which flows through
the three turns that comprise the prim-
ary inducing an alternating potential
across the four turns of the secondary.

It will be seen, however, that while
there is no actual electrical connection
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Fig. 24. Two Coil Receiving Transformer.
Fig. 26. Re}eiving Circuit with Single Slide
uner.

between the primary and the secondary
of the receiving transformer shown in
Fig. 24, there is electrical contact be-
tween the primary and the secondary of
the auto-transformer of Fig. 25. For
this reason, the primary and secondary
of an auto-transformer are said to be
conductively coupled to each other, al-
though the induction of potential across
the terminals of the secondary in both
cases is by inductive means.

In Fig. 22, we showed how the de-
tector could be removed from the an-
tenna circuit so as to reduce the latter’s
resistance. ‘The circuit shown in Fig.
26 also accomplishes the same purpose
by the use of a single slide tuner or auto-

transformer in place of the inductive
receiving transformer. The small fixed
condenser, C, called a stopping conden-
ser, shown shunted across the telephone
receivers is not for tuning purposes. Its
function and that of the detector will be
more thoroughly discussed in a later as-
signment. For the present, we shall con-
fine ourselves to the construction and op-
eration of the tuning coil.

This coil consists of a single layer of
copper wire, insulated with a covering
of cotton, silk, or enamel lacquer. This
layer is wound on a tube of insulating
material, such as cardboard. The tube,
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Fig. 25. Auto-transformer.
Fig. 27. Detail of Slider Construction.

irrespective of the material of which it
is made, is called the core.

The inductance of this coil may be
varied so as to increase or decrease the
wavelength of the receiving antenna by
adding to or reducing the number of
turns. This is because the inductance
of a coil, as we have seen, depends upon
the size and number of turns of which
it is composed. So far as the electrical
characteristics in this circuit are con-
cerned, the coil may be considered as
consisting only of the number of turns
actually in the circuit between the lead
from the antenna and the arrow, repre-
senting the slider which is connected to
the ground.
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Since the slider must make contact
with each turn of the coil, it is neces-
sary to remove a small portion of the
insulation from each turn over the en-
tire length of the coil. This is most
easily accomplished when enameled
wire is used, since the enamel may be
removed by sandpaper. After the en-
amel has been removed by this means, a
soft cloth should be rubbed over the
exposed surface of the wire in order to
remove any fine bits' of copper which
may be lodged between adjacent turns
and which would thus short-circuit
them. Such a short-circuited turn
would really constitute a single turn,
short-circuited secondary and due to its
low resistance, a large induced current
would flow in it. Such a. flow of cur-
rent would thus extract a wasteful
amount of energy from the antenna cir-
cuit. _

The proper size of the wire ranges
from No. 22 to No. 28, B.&S. gauge,
No. 24 being probably the most satis:
factory. If the wire used is too small
not only will its resistance be too high
for most efficient results, but the small
diameter of the wire will facilitate the
deleterious short-circuiting of adjacent
turns by the slider.

The slider usually consists of a small
piece of spring brass or copper soldered
to a short piece of square brass tubing,
about three-fourths to an inch in length.
A moulded knob of insulating material
is fastened to the opposite side of the
brass tubing, and the whole slides along
a square brass rod slightly smaller than
the inside dimensions of the tubing.
The detail of the slider construction is
shown in Fig. 27.

Tuning coils are usually made from 6
to 10 in. in length and from 2 to 4 in.
in diameter. Occasionally, they are
wound with bare copper wire and
thread, the thread serving to insulate
adjacent turns from each other. Such
practice obviates the necessity of scrap-
ing the insulation off the wire in order
that the slider may make contact with it.

In Fig. 26, the antenna circuit is
tuned by means of the slider. This cir-
cuit consists of the antenna, that por-
tion of the inductance, L, which is in-
cluded between the antenna and the
slider, and the ground. The secondary
or detector circuit consists of the same
amount of inductance, the detector, and
the parallel combination of stopping
condenser and telephone receivers.

The secondary circuit is called an un-
tuned secondary, since no means is pro-
vided for tuning it to the incoming
wave. The wavelength of the antenna
circuit will always be greater than that
of the secondary because of the addi-
tional inherent capacity and inductance
of the elevated antenna itself. Only
that portion of the inductance, L, which
is included in the antenna circuit as a
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means of varying its wavelength is
common to both circuits.

In the third assignment, we learned
that the current in a radio circuit “will
not oscillate if the resistance of the cir-
cuit, R, in Fig. 8, is greater than a cer-
tain value, just as the pendulum will
not oscillate if it is immersed in a very
heavy liquid.” In Fig. 26, unless a very
large amount of the inductance, L, is
in use (for receiving very long wave-
lengths the resistance of the detector,
D, is too high to permit the detector
circuit to oscillate. This means that the
secondary or detector circuit is really a
non-oscillatory circuit. The result is
that it has no frequency of its own,

dary circuits are directly or conductively
coupled to each other. (See definition
of auto-transformer in the first part of
this assignment.)

‘The circuit shown in Fig. 28 may be
still further improved by the use of a
double slide tuning coil, connected as
shown in Fig. 29.

It has been found that the more turns
of the inductance, L, which are used in,
or are common to, both primary and
secondary circuits, the broader is the
tuning. This is because of the fact that
as we increase the number of turns com-
inon to both circuits, we either increase
the number of turns of the secondary
threaded by the magnetic field of the
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Fig. 28. Inductance Shunted by Variable
Condenser.

Fig. 29. Ciam.z;l «with Double Slide Tuning
oil.

Fig. 30. Typical Two-Slide Tuner.

since it cannot vibrate, so it responds
equally well to waves or electrical cur-
rents of any frequency. In tuning the
receiver shown in Fig. 26, therefore, it
is only necessary to run the slider up and
down on the tuning coil until the sig-
nals, voice, or music are heard the loud-
est.
If we shunt the inductance with a
variable condenser, as shown in Fig. 28,
we shall have provided means for tuning
the secondary circuit, since the secondary
circuit now consists of the active portion
of the inductance, L, and the variable
condenser. The detector is thus removed
from both the primary and the secon-
dary circuits, and we have two oscillat-
ing circuits, both of which must be
tuned to resonance with the incoming
wave and with each other. This circuit
is similar to Fig. 22 of the last assign-
ment except that the primary and secon-

primary or else we increase the number
of turns of the primary generating the
magnetic field which intersects the secon-
dary. Since the potential induced across
the secondary depends upon the strength
of the magnetic field within it and the
number of turns comprising it, we are
extracting energy from the primary at
a more rapid rate with an increased
number of turns common to both cir-
cuits—or with close coupling, as we say
—than when the circuits are loosely
coupled, i.e., with only a few turns, if
any, common to both primary and
secondary.

The energy which is extracted from
the primary circuit by the secondary, as
far as its effect on the primary is con-
cerned, may be likened to energy wasted
in resistance in the primary or antenna
circuit. In other words, it tends to in-

Continned on page 78
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away with a license, it was by a margin
so narrow that I almost shudder yet at
the memory of it. I really had intended
to go to school longer—but that is a
story. It is to be remembered, too, that
the commercial operator examinations
are a great deal more difficult now than
they used to be.

WIRELESS CORRESPONDENCE SCHOOLS

Several correspondence school courses
in wireless operating have been exten-
sively advertised during the last few
years. When these courses first came
out, a number of gross misstatements
were made in connection with them,
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It may be said truthfully, however,
that the correspondence school wireless
courses at present on the market are
well prepared and strictly up to date;
and they are undoubtedly of value if
studied in conjunction with the opera-
tion of an amateur radio set.

GETTING THE LICENSE

Passing from the stage of prepara-
tory experimentation with the amateur
set or training at the wireless school

practice-table, we come now to a brief’

discussion of what is to many timid
young minds—though not justifiably so
—the supremely dreaded ordeal in the

Radio School Apparatus

such as the assertion that anyone could
become a radio operator in six weeks by
studying a correspondence course by
mail; and that upon obtaining a com-
mercial radio operator’s license, the cor-
respondence school graduate could im-
mediately secure a position at a salary
of two hundred dollars a month or
more—mostly more.

No training on earth will make a
radio operator out of a raw beginner in
six weeks—though a few students have
managed to obtain first class licenses in
six months. They were still far from
being operators, however. As has al-
ready been stated, the highest salary
that ever was paid to any prevailing ex-
tent for straight wireless operating on
shipboard was $125 a month (this was
for only a short time), and, although
the maintenance furnished the radio
operator aboard ship is worth a good
deal, still it is not cold cash. Most of
the lurid correspondence school adver-
tising has been pretty well toned down
lately, for which we are all grateful;
but it did harm enough before it was
discontinued.

process of becoming a radio operator:
the governmental license examinations.

In the limited space available here,
only the examination for the first class
commercial license can be discussed, for
this is the license that' the prospective
operator is interested in. During the
war when any sort of radio operators
were at a premium, a few youths with
second grade licenses got away to sea;
but under present conditions, with quite

- a number of first-rate operators idling

ashore, the begmner with a “pink ticket”
had as well aspire to be elected presi-
dent of China.

As is pretty generally understood, the
examination for the first class commer-
cial license, as indeed for all operators’
licenses except the second grade amateur,
is in two parts: first, the code tests, send-
ing and receiving; and second, a review
o‘fi the candidate’s technical radio knowl-
edge.

The technical examination comprises
seven subdivisions, to each of which are
allotted varying point values, arranged
to total in all 100, as follows:

1922

1. A diagram (wiring hookup) of a
complete modern commercial transmitting
and receiving equipment, including emer-
gency battery connections and clnrgmg
PANEl oiniie s s e s s s smwETe 6 s Seetee 10
2. Knowledge of motors and genenton.
both direct and alternating.............. 10
3. Knowledge of commercial transmit-

ting apparatus (Theoretical principles,
construction, practical operation, and
MAINLENANCE) ;o0 winninie s swmninios & swiwios 20

4, Knowledge of receiving apparatus.
Includes questions about the audion de-
CECTOL: oivioiers o o srmimmiminis & o woipisinain s o wisrasesia s 20
5. Knowledge of storage battery con- -
struction and maintenance.............. 10
6. Knowledge of the United States radio
laws and regulations, international abbre-
viations, and naval regulations......... . 10
7. Previous radio operating expérience.. 20

About five points are usually allowed
under “operating experience’ for two
or three years of amateur experience, or
for wireléss school training. The high-
est grade that the applicant can make,
therefore, is 85; and since 75 is the
minimum passing mark for the first
class license, it will be seen that the
candidate must have his technical
knowledge pretty well in hand to get
by successfully.

It is important to answer all the test

questions precisely. In the course of
an examination for an extra first class
license, I found this among the questions
on transmitting apparatus: “What
does a condenser consist of ?—or some-
thing to that effect. In answer, I
wrote out quite a lengthy treatise, de-
scribing in detail every kind of condenser
used in radio work that I had ever
heard of,—Leyden jar, oil, mica dielec-
tric, compressed air, open rack, paraf-
fine paper, and, for good measure, three
types of receiving variables. The an-
swer complete filled five typewritten
pages.
When the radio inspector checked my
examination papers, however, he nicked
half a point from a possible total of two
points allowable for a satisfactory an-
swer to the question about condensers.
Wondering at this, I ventured to ask the
inspector what flaw he had found in
my 1500-word essay on condensers; to
which he replied: “You didn’t answer
the question in the right way; you
should have said simply that a condenser
consists of two conducting surfaces
separated by an insulating medium of
sufficient dielectric strength to with-
stand such potentials as may be applied
to it.” Although I said nothing, I
thought a few things, as may be im-
agined. I emerged from the examina-
tion with a grade of 98, however; and
so I am sure that in the long run the
radio inspector gave me a good deal.

In the radio inspectors’ offices, the
entire examination is written; there are
no oral questions. It has, however,
been a practice in the past in some of the
navy yards where license examinations

Continued on page 6o









RADIO for  DECEMBER, 1922

17

Slmpllﬁed Theory of the Federal Arc Transmltter‘

By V. Ford Greaves, Engmeer Federal Telegrapl: Company

SOUND, light and radio telegraph

signals are carried by means of
waves which, for purposes of general
ilustration may be represented by simple
diagrams. Waves are divided into two
classes, called “damped” and “un-
damped.”

Damped waves are those which, once
started, either quickly or gradually de-
crease in size or amplitude until they
die out entirely. When the head of a
drum is struck all that is heard is a
thump. The sound waves quickly fade
away and are therefore called highly
damped. On the other hand, when a
tuning fork or piano-string is struck, a
musical tone is heard which gradually
dies out. Such waves are said to be
slightly damped. Another analogy is
that of the child in the swing. If the
swing is puled back once and then per-
mitted to “die out,” the oscillations
will gradually decrease until the swing
comes to rest. Such oscillations would
be classified as slightly damped.

Undamped waves are those which
are maintained in size or amplitude and
are sometimes called continuous. Light
waves are continuous or undamped.
When the string of a violin is uni-
formly rubbed with a bow, a clear
musical tone is heard, which does not
fade away as in the casc of the piano-
string. Instruments similar to the
violin, and wind instruments, produce
undamped waves. Now coming back
to the child in the swing, we all know
that if a second person stands behind
the swing and gives it a push each time
it comes back, the swing will continue
to oscillate at its maximum amplitude.
In this case these continuous oscilla-
tions would be classified as sustained
or undamped. In music, as in radio
telegraphy, sustained or undamped
waves are recognized as being superior
to damped waves, for one reason among
others, that they have better carrying
qualities.

Spark transmitters produce damped
waves, while the Federal arc is a gen-
erator of continuous or undamped os-
cillations. In addition to this advan-
tage, the arc transmitter is much more
simple in construction and operation.
These differences in the characteristics
of waves and electrical circuits are
clearly shown in the accompanying dia-
gram.

The spark transmitter consists of the
following main units:

S A source of low voltage alternating
current.

T A
voltage.

C A condenser for producing damped
oscillations.

SG A spark-gap for the condenser to dis-
charge across.

transformer for increasing the

OT An oscillation transformer so that-

the oscillations in L. can be transferred to
the antenna through Ls.
‘The antenna.

G The ground connection.

The Federal arc transmitter consists
of the following main units:

S A source of direct current of low
voltage.

CC Choke coils or inductances.

R Resistance.

ARC The arc
L An inductance for changing the wave-
length.

A The antenna.
G The ground connection.

W
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Characteristic Wawves and Electrical Circuits

The typical spark transmitter starts
with low voltage alternating current.
The voltage is then increased by means
of a low-frequency transformer. The
high voltage charges the condenser,
which in discharging across the spark-
gap through the inductance L,, pro-
duces a high frequency alternating cur-
rent, the oscillations of which, however,
are damped. Then, by means of the
oscillation transformer, an alternating
current of high frequency is set up in
the antenna circuit, a part of which is
radiated in the form of damped waves.

The Federal arc transmitter starts
with a low voltage direct current and
produces a high voltage alternating
current directly in the antenna circuit,
a part of which is radiated in the form
of undamped or continuous waves.

Considering again the analogy of the
swing, the difference between spark and
arc transmitters can be illustrated by

two methods of swinging the child, one
inefficient and .round-about, and the
other efficient and business-like. In the
first case, which we will compare to the
spark transmitter, the person gives the
swing a push and then sits down until
the swing comes almost to a stop. He
then jumps up and gives the swing an-
other push, and so on. In the second
case, representing the arc transmitter,
the person stands firmly behind the
swing and gives it a push each and
every time it comes back.

Alternating current is used as a
primary source of power in spark trans-
mitters for the reason that it is more
satisfactory from an engineering point
of view, than direct current interrupted,
although direct current can be used.
Direct current flows or pushes in one
direction only when it is moving. Di-
rect current does not necessarily flow
continuously, as is sometimes ‘thought,
but can be stopped and started at will.

Our analogy of the swing can be
used to illustrate how the Federal arc
changes direct current to alternating
current in such a simple manner if we
consider the case where the person
pushes the swing each time it comes
back. The swing oscillates forward
and backward from its normal position
of rest. These oscillations or alterna-
tions may be taken to represent an al-
ternating current of electricity. The
person pushing the swmg always pushes
forward when the swing is traveling
forward; it coming back of its own
accord. Therefore, the person may be
taken to represent an interrupted direct
current, always pushing in the same
direction at intervals. So it is with the
arc. The direct current is interrupted
by the action of the arc in exact time
with the alternating current in the an-
tenna and every other alternation is
given a push of just the right amount
and at just the right time to keep the
oscillations going to full amplitude and
we get undamped waves.

We shall now consider what takes
place within the circuits of a Federal
arc converter. ‘The phenomena is, of
course, almost - instantaneous, but in
order to analyze the various relation-
ships they must be treated as occurring
very slowly. It will be understood
that the antenna and ground are equiv-
alent to inductance and capacity in
series forming the well-known ‘“dummy
antenna.” Therefore, for the purpose
of this explanation, we will substitute
an inductor and condenser in series
across the arc in place of the antenna
and ground connections.

First consider the simple arc circuit
alone without the inductor and con-
denssr being connected. The direct
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necessary to change the primary con-
denser of the receiving set from series
to parallel. Variometers are used for
radio frequency amplifying transformers.
‘This does away with the necessity for a
potentiometer and allows adjustment for
maximum signal strength for each wave-
length. The two grid condensers are
to keep the plate voltage off the grids.
They should be .001 mfd. or larger.
The use of grid leaks is optional, none
being shown in the diagram. The
honeycomb coil is for loading the loop
to 600 meters. This should be short-
circuited for operation on the lower
wavelengths.

The amplifier can be used with an
overhead antenna, although this is a
doubtful advantage. The antenna and
ground are connected in place of the
loop and the proper honeycomb coil in-
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receiver operated independently over a
small band of wavelengths.” This fea-
ture greatly simplifies the operation of
the set. The amplifier can be calibrated
for different wavelengths, and after it
has been set for a wave, the regenerative
receiver is tuned exactly as if it were
directly connected to the antenna.

Care must be taken that the ampli-
fier tubes are not allowed to oscillate.

If the variometers are turned too far -

there will be a click, after which the
set will suddenly be silent. The click
indicates that one of the amplifier tubes
is oscillating, and the oscillations are
being amplified to such an extent that
they paralyze the detector. The best
setting for the variometers and also for
the condenser around the primary of the
regenerative receiver, is just before this
click. It will be found a great advan-
tage to shield both the amplifier and the

Rear View of Radio Frequency Amplifier

serted for the wavelength. When used
in this way, 600 meter signals from dis-
tances of 500 miles or more will be am-
plified so much that they will “spill” the
detector bulb. Consequently, the inter-
ference is so bad that this arrangement
is of very little practical value.

OPERATION

The operation of this outfit is remark-
ably simple, much more so than the dia-
gram indicates. To receive a given
wavelength, first tune the regenerative
receiver secondary to the wave. This
setting is usually known from experi-
ence. Then tune the receiver primary
until a resonance click is heard. Next
set the two variometers in similar posi-
tions and rotate both together until
some signal is heard. Then adjust the
variable condenser in the loop or an-
tenna circuit for the loudest signal.
After this, the exact positions of the two
variometers can be found. When the
amplifier has been adjusted in this way,
it can be left alone and the regenerative

receiving set. The rheostats are not cri-
tical on any of the tubes.

This amplifier was given a thorough
test with a loop 18 in. square, consisting
of 16 turns. This was found to be
about right for 360 meters. For 600
meters, a 50-turn honeycomb coil was
connected in series. The regenerative
receiver used was one that compared
favorably with the Grebe CR-8. No
audio amplification was used.

The receiving station was located in
San Francisco. Between the hours of
8:00 and 8:30 p.m., the broadcasting
station KLP at Los Altos, 30 miles
south of San Francisco, was in opera-
tion. It was found that by setting the
loop in the right position, this station
could be entirely cut out and signals
from KZN, in Salt Lake City, brought
in with fair audibility. This is a dis-
tance of 800 miles, and is a feat in the
elimination of interference that would
be impossible on an overhead antenna.
A little later in the evening, KLP gave
way to KDN, Fairmont Hotel, San
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Francisco. This station was four miles
due east of the receiving station. Sig-
nals from this station were completely
eliminated and KOG and KUY in Los
Angeles picked up.

The selectivity of the loop seemed
confined almost entirely to phone and
C. W. signals. On sparks, while the
signal strength varied a good deal with
different positions, no position was
found that would completely cut out
any of them. Between the hours of
2:00 and 4:00 a.m. recently, the follow-
ing stations were copied with the loop on
600 meters. No audio amplification was
used : :

VAE—Pt. Estevan, B. C.; 800 miles—strong.
NPD—Tatoosh, Wash.; 750 miles—strong.
KOK—San Pedro, Cal.; 370 miles—strong.
NPQ—St. Paul, Alaska; 2400 miles—good.
KHK—Hawaiian Islands; 2100 miles—weak.
NPM—Hawaiian Islands; 2100 miles—fair.
JOC—Otchishi, Japan; 5100 miles—weak.
JCS—Choshi, Japan; 5200 miles—good.
Two boats in Alaska waters—2000 miles—
strong.
Onfe.boat off Central America—1700 miles—
air.
Two boats off Japan—4500 miles—strong.

Had the radio amplifier been con-
nected to an antenna, the signals would
have been many times louder and, in-
terference and static permitting, would
have been received with greater audi-
bility than on a detector and three-stage
audio amplifier. In this circuit, the tube
is more efficient as a radio than as an
audio amplifier.

WINNER OF THIRD PRIZE
By WiLLiam O’NEemnL

The construction and operation of a
radio frequency amplifier presents many
new features to the average amateur,
who, although he has many circuits,
etc.,, for—r.f. has not the firsthand in-
formation available about construction
and operation. -The set described is
my idea of the best all-around type that
I have had experience with. '

It has a minimum number of parts
and variable controls which means sim-
plicity and economy and gives maxi-
mum amplification per stags, (about
twice that of either an untuned air
core or an untuned iron core trans-
former). In regard to simplicity I
might say here that if more than two
stages are employed the coupling im-
pedances may be mounted on the same
shaft or otherwise simultaneously con-

trolled.

The set is a complete unit containing
two tuned impedance direct coupled
amplifiers and a detector. The antenna
input can be taken directly in at the
terminals of the tuning condenser of
the first stage if desired, although a
small coil in series with a large capa-
city condenser gives much better selec-
tivity.

If a loop is used it should be made of
sufficient inductance to dispense with
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OMOHABGEBB will . be sold this Fall and

FREE for the asking. Send for your copy today
DEALBRS - JOBBBRS: Over 150,000

gfm';nouonAmzn Business Builders’' and see how
088,

Winter. Send for your 0o
CAUTION

you can get your share of
When bu a Rectifier insist upon the following:
1. 8 -POLARIZING feature, otherwise your battery may be ruined through re- .
verse charging.

AT LBAST FIVE AMPERES CHARGING RATE, otherwise it will require sveral
days to full charge your battery.

3. uoz:rxnwm'rau' APPROVAL, otherwise in case of fire your insurance may be_
void.

The HOMCHARGER is the only Rectlﬁer ot on ice_ which combines
three NECESSARY HOMCHARGING features.

The Automatic Electrical Devices Co.
117 West Third Street Cincinnati, Ohio

Largest Manufacturers

the above.

BRANCH OFFICES
New York C Pitisburgh
"'“5".:1.

of
mlldolgh Los Angeles
Vibrating Rectifiers in the World Baltimore Minneanolis  Atlanta
G 8t. Louis New Orleans

YPE A’ FOR WALL MOUNTING [

ILLION POINT MINERAL

Gfie Worldr Greatert Radio Cryrtal

M. P. M. is supersensitive, reproduces from every point on its
surface and has record of receiving concerts over six h

miles.
Ask your dealer for M. P. M. or send 50c for two M. P. M.
Crystals, concert-tested and guaranteed,

M. P. M. SALES COMPANY

247 8So. Oentral

Dept. B Los Angeles, Oal

NI

Tell them that you saw it in RADIO

CALLS HEARD

Continued from page 42

(6boe), (6bpsz), (equ). (Gb 3), 63zac, (nrrs) .
7bb),’ 7dp, " (Tiy), 731, g, (7,
mw 1xu, Ton, 1oe. fn (7sc), 7th, Ttn,
(7tq Txe, 7xq. (‘lz Ve ‘I:k T30, 73u,°

(Tnu) (::!l’) (8ib), 8lv, 8nb, 8yd, (8bfm), 8bfp,
8bke, Bbxh ( ac-Can. ) 9cp. (9dp), 9kp, 9ps,

9yi, 9yu, Dln 9afd, 9ajp, (9amb), 9-mi. 9anf,

(9anq), (9-03). Oaon, (9aps), (9%apw), 9lul Y
Sawm, Olyl 9ayu, 9bed, 9bek, 9bxe, (9cms),,
9cuc, 9dtm, 9xpq, 9ysj, (9ul), kfi, kfe, hn,-
kfay, wgm. , {

.7'1'!. Walla Walla, W !
Cn—Spnk dec, 5dx, (9bd), (ﬁon) 0. W.:-

(4bv), (5ct.7

U. 8.—C. W.: 5di, 5vn, 6ak, 6co, 6¢cp, (6cv),
(6ea), (Geb), Ben, 6ft, 6 6qm,  6rm, (6nx), .
Gast, 6aag; Gaeh, 6ajh, 6alu, 6apw, Gaqw, 6arb,:

6ate, 6Gatq, 6awt, Gbed 6bej, (6bic), 6bjc,

6bko, 6bmv, 6boo, 6bps, 6bgc, 6bqp, 6bgsz,’
6brf, 6bsp, 6bum, 6bun. Spark: Gac. 6ic,

(8iv), 6qk, 6gr, 6tc, 6vx, enmk 6ang, 6ani, !
Gala, Bnlv; 6bju. C. W.: (9ps), Olm 9ani, }

9anq, 9adqg, 9avs, 9awm, 9bqw, Obn, Obxt.)
9cev, 9¢fy, 9dtm, 9zaf,. All stations hearing

my IOwIP.tC W. ple QSL.

l
By 000 88 Peralta Ave., Ban Prancisco v
8vy, 8agv, 9wd, 9zn, Samb, 9aap, 9bji, 9cns,’

9dtm, 9xsq, ﬂul 7lr, Trn, 1xn, T3b, (6agp). «
(Glpw). €ce, G:h. 4hh. All C. W. on 1 step;
nnpliﬁer ; ¢

y 6ZY, Honoluln, Hawall g

4bq, lbx 4eb 5di, 5jw, Ske, 6ks, pr, 5zh,
5za, S5aat” anx. Glbu. 6ak; Sath, Gaoi, 6awt, .
Gapw, Oliq. 6ajh, Gasj, 6ar, 6arb, allu. Gatg,
6bxy, 6brx, 6br, 6bar, 6bqc, Gbpx, Gbgl. 6bun,
6bzc, 6bsa, Gble 6cu, 6¢p,. 6¢cc, 6cp,. Ben, Gec,
6ea, 6eb, Gex, 6gx, Ojd 6ka, 6mbe, 6mdm, 6pi,
6xad, 6xwi, 63h, 6zx, 6zm, 63e¢ 618, 62q, 63g,
7kj, 7lu, Tmf, 7xc, Tzo, SAb 8ah, 8alt, 8abr,
8bg, 8bfm, Bbpl. 8bss, 8bda, Blb Bk(, 8oh, 8ok, ’
8ow, an. 9ac, 9ajs, 9awm, Ong 9arz, 9-;;
9a0g, 9alt, 9s0, 9amb, 9ags, 9bbf, 9bno, 9
9bec, 9bed, Objv, 9bzi, 9cns, 9cpb, 9dhdb, 9dsm,
9dq, 9dpl, 9dg, 9dtm, _9dph, 9ps, Quu, 9rsf,

wuba,
Spk: 6ahf, oon. 6up, 6bju, 6bfs, Yanm, '

By 6ZA0, Walluku, Maui, T.

C. W.: 2fp, 2‘k 4bq, Can. va. 5|cf 5nk.‘
5px, 5ef, 5tj, 5za, 53h, 5zaw, Gak, Gnh(
(8abx), Glh (6asj), 6asr, end. 6brf, Gbn) )
6bpf, 6bps, 6t qe, 6bqd, objn. 68bre, (6ecc), (eu).
Bec, (6en), 6cu, (6cp), 6jd, (6ka), 6ku, Opi,
6rd, 6rm, (6tq), (6xj), 6xad, 63b, 6sf,
anf (6zg), (7sc), Tsy, (Tot), (7xi), Tzdb, Sbum
Dnmb 9anq, 9aph, 9s0g. Oun'n. Oboy. Objl. 9dsm,
9gk, 9mf, 9xaq, 9yaj, 9zaf. :

8pk: Bu, (Bex), (O.qn) G6te, 9yak.

By 7ADF, Montesano, Wash.

C. W.: 4bvy (Can.), 5ck, Sct, 5Scn, 5ct, Sdie,
5me, 5td, Sva, 53a, 5zp, Gaal, 6aat, 6Gabm,
6Gabu, (elbx). 6afw, Gahp, Gajf, Glpl Garf, Gars,
6atc, Gatg, Gatq, 6awe, 6awp, Gawt, 6bed, 6bcj,
6ber, 6bie, obnw. 6btb, (6bum), 6ak, 6be, obg
6br, 6bo, 6 1 6cc, Geu, 6dj, Gea, O‘L
6ku, 6po, 6pi, 6uw, 6vm, 6vv, 6xj, x. 0::,»
6zu, 61x, Taad, 'lnbh 7abx, Taea, (7aem), Tafw,
7agx, Tbk, 7bj, 'lbx, 7dp, 7Tie, 7iy, (Tke), Tia, .
71, 7lr, Tlu, 7mf, 7mu, (7ot), Tsy, (7th), Ttn,
Tiq, Tsdb, Taf, sbn 9amb, 9amg, Saps, Sawm,
9bed, 9bjs, 9bqq. 9bwi, 9cns, 9p .

Bpl 53p, Gabe, enbk 6|er. Gals, 6alx, 6amk,
Gark, 6atq, 6bcw, 6bje, 6biq, 6bmd, 6bua, Od.
6aq, 6ce, 6¢cv, 6dp, 6fr, 6gr, 6lu, Gpo. 6rd, 6to, -
6tv, Guw, 7lbl 7bb, Tfn, 7ge, 7je, Tif, 7jw.
Tmf, Tmu, 7qf, 7rc, Tvf, Twp, Tyw, 7ig, T3k,
7su, 9bd (Can.), 9ge, 9uu.

Fone: kfs, klck kfcd, kys, kfg, kle, kfde,
kit, kmo, klp, kzn, kdyl, cheq, kfbk, kbb, efch,

kdsf, kfam, kdys, ksz, kszv, kdsi, and many
others.
By 78N, Beaside, Ore.
C. W.: 5n, bxud 5di, 5ek, 5px, 6nk, Sak,

5qi, 5ae, 6fv, 6sg, Gak, 6¢ce, 6gy, 6lv, Gu, 6rm,
6pi 6rd egd Gen, 6wr, Gec, 61x, 61k, 6vf, 6nx,
6eo, 6lh, 6xh, 6bh, 6cu, 600, OBuw, 6 t. Gep,
6bs, Of 6abx, 6alu, 6ajh, 6sae, cbcf 6bqg.
Gaor, eg, 6bpf, 6bqsz, 6bcd, Gaat, 6bqd, Gawt,
Gbcr. 6bum, 6bmd, 6ahq, 6bql, 6asj, Gavv, Gagqw,
6atq, 6zac, 6bdw, 6bmx, 6atj, 6btb, 6anp, 6brf,
6 6abr, 6bdb, 6avn, 6bic, Gxu. 6blu, ijy,
Gaiy, 6bnt, 6xad, Gatc, 6auu, 6bin, 6bud, 6sol,
6aae, Tng, 7iz, Tru, Tnn, 7sy, 7dx, Ttq, 7zb, 7aw,
Tsc, 1dp, 7bj, Twm, T7to, 7pf. 7th. "Ilw, Tad,
Tbk, 7jw, Thm, Tot, 7rn, Tri, 7aft, Tadf, 7aem,
1-11. Tyaf, 8szk, 8dx, snv Senl. 8aim, 9gk,
9yu, 9y 9ul 9bed 9zas, an. 9dky, 9awm,
9ami, 9arz, 9xam, 9yaj, 9cns
9bhd, 93ag. Can.—do0q, 4bv,

Spk: 6qr, 6dd, 6oh, 6ex, 6gr, 6ec, Bic. 8vx,
6lu, 6bua, 6ark, olbw, Olcr, amk, Oakt, Galv,
Gagt, 6bak, G:u, Gala, 6bin, Ounw 6bip, Tof,
Twg, 7tw, 7Ton, 7jf, Toh, 7bs, 7ge, Yne, 7z,
7po, Tacn.

9dsm, 9aqm, .
sbq, Set.

Continued om page 64





















































































































































































































This file including all text and images are from scans of a private
personal collection and have been scanned for archival and research
purposes. This file may be freely distributed, but not sold on ebay

or on any commercial sites, catalogs, booths or kiosks, either as reprints
or by electronic methods. This file may be downloaded without charge
from the Radio Researchers Group website at http://www.otrr.org/

Please help in the preservation of old time radio by supporting legitimate
organizations who strive to preserve and restore the programs and related
information.
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