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SIMPLICITY OF RADIO
FOREWORD

Radio is no longer the plaything of the child. The
progress in improvement of radio equipment has been
so marked, that radio has become a public servant of
great value to all mankind. Through broadcasting, we
may expect a new democracy of thought and the cul-
mination of plans for a universal language. The mag-
nitude of the radio audience is such that there can be
spread ideas of culture and universal contact that will
affeet more people than have ever been reached by any
agency with the possible exception of the printing press.

Although the theories of radio engineering depend
upon scientific and technical laws, it is not necessary to
attempt to master these to be able to receive broadcast
concerts and news in your own home. It is through
the efforts of radio engineers that modern apparatus
has been made so simple that it is little more difficult to
operate a radio set than to play a phonograph record.

Radio takes its name from the word “radiate,” whicl
means the giving off of energy in all directions, just as
the spokes on a wagon wheel protrude from the hub to
the rim. You are familiar with the electrical energy
sent over the wires which supply current to light your
home, and the electrical force used in radio is similar to
that. The difference between sending electrical energy
through a wire and into the air is that the path of the
former is limited to its wired lines, while the latter is
unlimited, radiating in all directions.

Radio waves are sent into the air and reach your
receiving set just as the waves reach the edge of a pool
after a stone is thrown into the water. The stone would
represent the transmitting set in the radio studio and
the edge of the pool would be the same as your receiving
set at home.

With the radiating of this electrical energy in every
direction it is possible for it to be collected by a radio
receiving set and thus utilized by people many miles
away at the same time and from the same source.

The radio wave is not a sound wave but the electrical
force which will produce sound in the receivers. It
travels at the rate of 186,000 miles a second or the speed
of light. This radio wave is sent out from an appar-
atus known as a transmitting set.
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GENERAL DISCUSSION

Broadcasting

Radio broadcasting in this country has reached a
point far in advance of that in any other country, a con-
dition brought about to a great extent by the broad and
far-reaching policies adopted by our government. Our
navy was the first agency to grasp the tremendous im-
portance of wireless communication. And then when
the great wave of interest in radio swept over the coun-
try, our generous government set up no barriers of re-
strictions to dwarf this new art and new industry in its
infancy.

Three short years have seen a fairy like development
in radio broadcasting. Beginning with the sending out
into the unknown, concerts of reproduced music from
phonographs and player-pianos, the studio work has
evolved into something very distinctive for it is now
possible to arrange and produce performances of twe
and three hours duration that continue without a break.
The large stations have for their theatre the entire con-
tinent, with occasional reaches to the other hemisphere.

The better studios put on performancec of brass bands,
orchestras, instrumental and vocal solos, readings,
speeches and plays. The entire business of broadcasting
is still in a state of development, with a constant process
of elimination and construction tending toward the per-
manent and definite values in what will make radio,
eventually, one of the greatest factors in our general life.
A microphone placed in any theatre, church or audi-
torium and connected by telephane line to the broadcast-
ing apparatus enables anyone with a receiving set, tuned
to the station, to hear the performance.

But the real development of broadcasting will be
evolved in the studio itself. Already the drama has been
transformed into the radio play, or radario, and this in
turn will form the nucleus of the bigger and more defin-
ite radio program. And besides this, the utility of radio
will constantly increase because of its quick trans-
mission of news, its business and market reports, and
its dissemination of education and culture.

Simplicity of Radio

Mr. Powel Crosley, Jr., in the operating room of radio
station WLW of The Crosley Radio
Corporation, Cincinnati

WLW Broadeasting Studio
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The Broadcasting Studio

The broadcasting studio is the room in which radie
broadcast programs take place. FEveryone who has had
any experience with sound phenomenan will immediately
realize that certain acoustic rules must be observed te
get best reproduction.

First, all sounds must be excluded from the outside.
Various sound-proof materials are used on the walls of
radio studios, such as felt, cork, or air pocket arrange-
ments. Second, the echoes and reverberation must be
suppressed to a point where the concert is not roary but
at the same time, the extreme must not be reached where
sounds seem thoroughly dead and bodiless.

Usually the walls of the studio are draped with slid-
ing velvet curtains or other absorbant material with a
four to ten inch air pocket between the wall and the
draperies. The ceiling is also draped with hangings and
the general shape of these is most important. Heavy
carpetings cover the floors to complete the soft setting
of the radio broadcast studio.

Artists and speakers must be carefully placed im
proper relation to the microphone so that natural and
pleasing reproduction is assured.

Broadcasting Transmitters

In order that music and speech may be broadcast, it
is necessary to use a special type of apparatus, known
as a broadcasting transmitter. Its function is to gen-
erate a steady stream of radio waves of high power which
waves may be controlled in character to correspond with
the particular sounds that originate in the studio. For
the generation of this radio power, special large vacuum
tubes are used but in construction and theory they are
exactly like those used in receiving apparatus which
will be described later. Transmitting vacuum tubes are
rated according to their power output, viz., 5 watts, 50
watts, or 250 watts. High-powered broadcasting sta-
tions are rated at 500 watts, but use four 250 watt
tubes, two for generation of the radio power and two
for controlling this power, to correspond to the music
or speech in the studio. In addition to these, there are
used one 50 watt tube, one 5 watt tube, and two or more
of smaller rating.
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Wave Length and Frequency

Everyone, who has had even the slightest contact with
radio, has heard used the term “wave length” and is
now hearing the word “frequency” used in a somewhat
similar manner.

Wayve-length is merely a notation to identify the char-
acter of the particular wave in question. Return-
ing to our analogy of a stone dropped in a pool, if we
were to measure the distance between successive crests
of the ripples formed, that distance would be called the
vave-length, as shown in the accompanying illustration,

| Raoio

Wave Length

Radio waves are measured in meters (the European
Continental Standard of length), one meter being equal
to 39.37 inches or approximately, one yard. Therefore,
when we say that a station is operating on a wave-length
of 809 meters, we mean that the distance from crest to
crest of the imaginary radio wave eminating from that
station is 809 meters or 338 yards.

As mentioned before, radio waves travel at a speed of
186,000 miles a second, which corresponds to 300,000,000
meters a second. Now, if the waves travel three hundred
million meters in one second and the distance between
successive crests or peaks is 809 meters, it is apparent
that there will be 970,000 of these crests or peaks oc-
curring in one second. This latter figure is commonly
called the frequency of the wave and is measured in
“cycles per second.” Since that number is always large
and cumbersome in radio measurements, the unit, kilo-
cycles per second has been originated and one kilocycle
is equal to 1,000 cycles. It is apparent, therefore, that
& 809 meter wave has a frequency of 970 kilocycles. In
general, the frequency of any wave can be determined
simply by dividing 800,000 by the wave length in meters
and the result will be in kilocycles.
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Always remember that the wave length or frequency
used by a broadcasting station has nothing whatever to
do with its distance from your receiver. These nota-
tions are merely an identification of the tuning posi-
tions necessary to receive a given station.

The Antenna

The antenna takes its name from that part of an in-
sect which protrudes from its brain and is commonly
called the “feelers.” Just as an insect depends entirely
for its contact and touch with the outside world upon
its antennae so the receiving apparatus relies upon the
radio antenna. The life of the insect is seriously jeop-
ardized and his progress retarded if his antennae have
been injured or destroyed and in the same way, a poor
radio antenna hampers the operation of a receiving set.
It is not difficult to construct a first-class receiving an-
tenna and the improvement in results obtainable cer-
tainly pays for the slight increase in effort or expense.
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In erecting an antenna, No. 18 bare copper wire is
satisfactory. However, almost any sort of wire that has
sufficient strength and low resistance may be used. In-
sulated wire will function but it merely increases the
cost of the installation. There has been published in the
National Electric Code, 1923 edition, Rule No. 86, Radio
Equipment, a complete and detailed list of specifications
for the installation of an antenna so that there will be
no danger or hazard connected ‘therewith. The illustra-
tion shows some of the many ways to rig an antenna. It
is important that the ends of the wire or wires be insu-
lated with a standard porcelain or other insulator. All
splices or joints, unless made with clamps or splicing de-
vices should be soldered.

The Lead-I n

The wire leading from the antenna proper to the
receiving equipment is called the “lead-in.” This lead-in
should be of copper or copper-clad steel, which will not
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corrode excessively and should not be smaller than No.
14, except that No. 17 copper clad may be used. Do
not allow the lead-in wire to come nearer than 4
inches to electric light or power wires. Where the wire
asses through the building, the sxmpl.est arrangement
Fs to have made a small board equal in length to the
width of a window and about two inches wide. One er
more holes may be drilled in this boa_rd to accommodate
porcelain tubes through which the wire is passed.

Protective Device

t is necessary to equip the lead-in with some sort of
api)roved proteZtive device properly connected and lo-
cated as near as possible to the point where the wire
enters the building. It may be either inside or outside

of the building. As shown in the

Vg illustration, one terminal (the insu-

i lated one) is connected to the lead-

in and the other terminal to the pro-

tective ground. Follow the direc-

tions given with the protective de-

ot vice and you may rest assured that

there is no danger whatever con-
Protective Device . ted with the installation.

Protective Ground Wire

is mayv be either a bare or insulated copper, No.
141%{8& S.y gage, or a No. 17 B. & S. gage c_opper-clad
gteel wire. It must be run in as straight a l{ne as gos-
sible to a good ground, preferably water-piping. T er?
are other grounds, such as: grounded §teel frag;(ele:. o‘
buildings, or other grounded metal yvork. in the })ux mtg,
artificial grounds, such as pipes driven into moist ear h,
or buried metal, or a wire in a well or cistern, etc.

Ground Wire for Receiving Equipment

The same ground as mentioned above may be used
for receiving equipment. It is also possible to use steam
radiators, hot-water heating systems or water piping.

Poor grounds and poor ground connections probably
cause m%re trouble to the operators of lzadlo sets than
any other one factor. A large radio service company in
Neéw York City recently made an investigation and found

Simplicity of Radio

that in over nine-tenths of all the cases in which trouble
was experienced that the difficulty was due to a poor
ground. A careful study of grounds was made through-
out the state of Ohio in connection with electrical power
transmission. It was found that the average good
ground was 90 feet below the surface.

To insure proper operation, the radio set must first
be grounded to an object of the proper type, and second,
the ground connection must be made in the proper man-
ner. In city installation, perhaps the best object to use
for a ground is a water pipe. Make your connection,
however, as near as possible to the point where the
water piping enters the building. If the water meter is
located in the building, make the connection on the far
side of the water meter. A steam or water heating
systen. is usually connected to the water supply, and in
this case may serve as a ground. However, it is better
to go direct to the water system as just mentioned. The
gas piping may also be used for a ground. In this case
make your connection as near as possible to the point
where the pipe enters the building. If several systems
are available try out one after another, and use the one
giving the best results. Also try using two or more
systems connected in at the same time.

Where a piping system is not available a ground may
be obtained by dropping a copper plate to the bottom
of a well, letting the plate rest in the clay bottom. De
not attempt to use a cistern, for in ordinary cases the
water is too free from salt to make a good conductor.
A rod may be driven into moist soil, or a plate buried
in moist earth. A ground of this type is usually very
unsatisfactory, because you do not penetrate the earth
far enough and sufficient contact is not made with the
ground water. Very frequently such grounds become
absolutely worthless in dry weather. Do not attempt to
use a lightning rod ground or the telephone ground. In
practically all cases, such grounds will be found to be
worthless. In case you have not a good piping system
on which to make your ground connection, probably the
best results will be obtained from a counterpoise system.
This is really a copper or wire ground, and it is con-
structed underneath the acziai. Stretch wires parallel
to your aerial either on the ground or a few feet above
the ground or buried in a trench. A wire stretched a
few feet above the ground may give the best results,
and if it can be erected in this position without being in
the way, it is highly recommended. Connecting your
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ground wire to a wire fence serves very much the same
purpose, and in practically all cases is found to be
greatly superior to telephone or lightning grounds, or
pipes driven in the ground.

After a proper ground has been obtained be sure that
a good connection is made to the wire running to the
radio set. If the ground is a pipe the pipe must be
scraped absolutely clean. TIf possible, empty the water
from the pipe and solder it. If this cannot be done, use
a ground clamp, and fasten it tightly to the brightened
metal. If a plate is dropped in a well, solder the wire
to the plate first. If a counterpoise or fence is used,
the connection may be soldered very easily, or in the
case of the counterpoise a continuous wire may be run
into the house without break.

BEFORE ATTEMPTING ANY USE OF THE RE-
CEIVING SET BE SURE THAT THE ABOVE IN-
STRUCTIONS HAVE BEEN CLOSELY FOL-
LOWED AND THAT ALL CONNECTIONS ARE
SOLDERED, SECURELY CLAMPED, OR TIGHT-
LY FASTENED THROUGHOUT.

Why Tuning is Necessary

Everyone is familiar with the fact that two violin
strings when tuned to the same mnote possess a certain
ability to respond to each other. When one string is
bowed into vibration, the other, even though it has not
been touched, will vibrate also at its natural pitch. If,
however, the second string had not been tuncd to the
same note as the first, there would be no vibration ap-
parent. In order that radio may be received it is nec-
essary that the same tuning or resonance condition hold
between the transmitting station and the receiver. Since
there are quite a number of broadcasting stations oper-
ating over a comparatively narrow band of frequencies,
a receiving set must not only be capable of tuning in
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the desired station, but it must also be selective enough
to exclude the remainder of the undesired ones. In gen-
eral, it might be said, that the selectivity of a re-
ceiving set is en-
tirely dependent
upon the resist-
ance of the cir-
N cujts. The lower
this resistance is
I se—t— held, the better
| the selectivity of
\

Daygercane Desin
e men
Sranon WAVELENGTN - Sranon Wave Lencri

BELECTIVE Low
RESISTANCE

the receiver. It
also happens that
the efficiency of
the receiving
v \ equipment is in-
B 7 N N J creased as its re-
e ettt sistance is de-
How Tuning Eliminates Interference cr?ased’ all other
things remaining
the same. The accompanying illustration shows how
interference is eliminated when the resistance is de~
creased.

[ ———

Broao Inermcient
Receiver

Sonsn STmaasTr

g

How a Receiving Set Works

The energy accumulated by the receiving antenna is
of very small order and the apparatus used in receiving
equipment must, therefore, be highly sensitive and effi-
cient. In order that the high frequency currents in the
antenna may be made usable, the antenna circuit must
be tuned to the frequency or wave length of the desired
station. When this is done, the current in the antenna
circuit will be at a maximum. Antenna tuning circuits
usually consist of a variable condenser and some form
of coil or inductance. When the circuit is tuned and a
comparatively large current is flowing in the coil, there
will be a voltage across the terminals of this coil. How-
ever, this voltage it will be remembered, is of a high
frequency type and its pulsations are at such a rapid
rate that no head phones or loud speaker would be able
to follow them, and if they could, the human ear would
not be able to hear such rapid vibrations. Radio waves,
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however, are not made up entirely of a high frequency
current having a uniform amplitude or intensity. As
mentioned in the
chapter on broad-

casting trans-
A mitters, the
el n wae steady stream of

radio waves is
controlled or
modulated in in-
tensity corre-
sponding to the
sounds originat-
ing in the studio.
If the form of the
Moouatep  sound wave is as
shown at “A” in
the accompany-
PLATE CURRENT ing illustration,
the radio fre-
quency wave will
be modulated as shown at “B.” In other words, the
radio frequency wave consists of high frequency im-
pulses, the envelope of which corresponds to the sound
wave picked up at the studio. The voltage across the
treminals of the tuning inductance is the same as this
radio frequency wave. If some form of rectifying de-
vice such as a crystal detector or a vacuum tube is used,
the current in the head phones will be as shown at “C”
because, rectification eliminates the lower or negative
half of the radio frequency current. This plate or head
phone current has the same form as the original sound
wave and will be an audible and a faithful reproduction
of the original sound

The Vacuuwm Tube

The vacuum tube consists of a filament through which

a current is passed from a battery, a grid element, so-
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called because of its zig-zag shape, and a plate surround-
ing the other two elements. In order that a vacuum
~~ tube may be operated, it is necessary to
have an “A” battery which lights the fila-
AX " ment. The size and rating of the “A”
battery depends upon the tube used and
will be described later. When the filament
is lighted an emission of minute particles
takes place from it and these particles,
commonly known as electrons travel in all
directions. The plate element of the vac-
! uum tube has connected to it the posi-
tive (4-) side of a “B” battery, the size of which also
depends upon the tube and conditions of operation. It
is a peculiarity of a tube containing a positively charged
plate and a lighted filament, that a current will flow
from the plate to the fllament and this current is fur-
nished by the “B” battery. When a grid is inserted be-
tween the plate and the filament and a negative (=)
battery connected to the grid, the magnitude of current
flow from plate to filament is decreased. When the grid
is made positive, the plate current will be increased. It
requires practically no current flowing from the grid to
accomplish this valve action. In other words, the opera-
tion of the three-electrode vacuum tube may be com-
g‘ared with the setting off of a gun by means of a trigger.
o pull the trigger of a gun requires very little effort
on the part of the gunner but the energy set loose by
the detonation of the powder is powerful. The function
of the grid, therefore, is to act as a trigger to control
the current flowing from the plate to the filament. Head
phones or loud speakers are always placed in the plate
and “B” battery circuit of the vacuum tube and the grid
is connected to the input circuit. A vacuum tube may
also be thought of as a sort of relay device which takes
the weak input energy or voltage and converts it into
more powerful current apparent in the plate circuit.

Bk Gp s

The Vacuum Tube as a Detector

As has been explained in detail, the radio frequency
current must be converted into a pulsating direct cur-
rent before an audible sound will be apparent in the
head phones. This means, that the negative (—) or
lower half of the radio current must be eliminated or
reduced. If the grid voltage of the tube is established so
that operation will be on the bend or knee of the curve
shown, the plate current will be correspondingly rectified
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20 Simplicity of Radio

as shown, at “B.” It will be seen that the increa.scn in
late current are greater than the decreases and it fol-
ows, therefore, that the original grid voltage with its
symmetrical increasing and decreasing values has been

rectified. :
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The Vacuum Tube as an Amplifier

When it is desired to amplify with a vacuum tube
either at radio or audio frequencies, the same reasoning
applies as in the case of the detector, except that the
grid voltage is established in the centre of the straight
line portion of the tube characteristic as shown at “C.”
It will be seen that the symmetry of the alternating
grid voltage is not disturbed but the resulting plate
current is more powerful.

Audio Frequency Amplifiers

Due to the feebleness of the radio wave, the sound
apparent after it has been rectified by the detector, is
usually correspondingly weak. While such volume is
satisfactory to operate head phones, it is not sufficient
to energize a loud speaker so that a number of persons
may listen simultaneously. In order that the head
phone or audio frequency current may be increased
to the desired intensity, it is necessary to use an audio
frequency amplifier.

The vacuum tube amplifier, in connection with a suit-
able transformer is the device most universally used.
An audio frequency amplifier is not strictly a piece of
radio apparatus, since it has been used for a number of
years in long-distance line telephony. However, refine-
ments in such amplifiers have been made due to the re-
quirements in radio broadcasting. A good single tube
audio frequency amplifier increases the intensity of the
sound about 15 times and two tubes, 200 to 300 times.

Radio Frequency Amplification

While audio frequency amplifiers increase the volume
after the detector has rectified the high frequency cur-
rent, it is often necessary to furnish the detector itself
with a stronger carrent. It is the function of a radio
frequency amplifier to increase the intensity of the high
frequency currents as accumulated by the antenna be-
fore they are impressed upon the detector for rectifica-
tion. In this way, the inecoming wave from a distant
station may be made as strong as that from a loeal sta-
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tion, compensating for the weakening of the wave due
to distance.

One would immediately assume
that radio frequeney amplifica-
tion can be accomplished in the
same way as is done with audio
frequency amplification. Trans-
\ formers for radio frequency am-
E ) plification are available but their
_ limitation lies in the fact that
7 broadcasting stations operate at

different ‘frequencies or wave

lengths and the design of such
Crosley Radio Frequeney transformers must be a com-
Tuned Amplifier promise which means reduced effi-
ciency to cover the necessary band of wave lengths. If,
however, a tuning unit is used, composed of a condense.r
and inductance, as in the case of antenna tuning, maxi-
mum efficiency may be obtained over the entire range of
the receiving sets. This tuned radio frequency amplifi-
cation was first put on a commercial basis in Crosley
apparatus.

RADIO EQUIPMENT

In order to understand fully the general types of re-
ceivers, it is necessary to understand the parts which go
to make up your set.

Head Phone- Recervers

The head phone receivers are
used as the electrical mouth of the
receiving set. It is the purpose
of this piece of apparatus to re-
ceive electrical impulses and con-
vert this energy into sound. It is
similar in action to the little sound
box on your phonograph. The re-
ceiving range of many efficient re-
ceiving sets has been greatly re-
duced by inferior type telephone
receivers. This part of the equip-
ment cannot be too highly appre-
ciated. DO NOT BUY TELE-

Jitl PHONES UNLESS YOU KNOW
HendiElame THEY ARE RELIABLE. Buy
only from reputable dealers who supply recognized or
well-established equipment.
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The receiving set may collect a radio message and
detect it in and deliver it to the telephone receive% in an
efficient manner but this signal may not be converted into
sound energy due to the poor quality of the head phone

receivers.
Loud S peaker

A loud speaker is a device to convert the audio fre-
quency electrical current into audible sound waves. Tt
may be compared to the reproducer, tone arm aud horn
of the phonograph except that these change the physical
impressions on the record into sound waves.

The general construction of all loud speakers is the
same. There is a unit which operates upon a magnetic
principle practically the same as head phones but cap-
able of greater output connected to a diaphram. Some
form of horn, resonating chamber, or projecting device
is .attached to this unit. Within limits, the volume ob-
tained from a loud speaker depends upon the strength
of the signals, the sensitivity of the unit, and the size of
the horn. It is possible to use a reflecting principle on
the born and accomplish the results given with a large
horn but at the same time hold the size of the loud
speaker down.

Fixved Condensers

Fixed Condenser

There are places in radio cir-
cuits where a condenser which
is fixed in capacity is required.
These are made of pieces of
metallic foil, separated by some
insulating material, such as
mica or waxed paper. A con-
denser will not allow direct cur-
rent to pass but, depending
upon its capacity, it will allow
alternating currents to pass

Fixed Condenser

with greater or less ease. The most popular uses for
fixed condensers are as grid condensers wnere a capacity
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of .00025 microfarads is best and as phone condensers,
where anything from .0005 to .003 microfarads might be

used.

Grid Leaks

When a grid condenser is used on a detector tube, the
operation will often be unstable and erratic, due to what
is commonly known as
“blocking” of the tube. This
is apparent from symptoms
such as sudden stoppage of
the signal and if the finger
is touched to the grid ter-
minal of the detector tube
socket operation will be re-
sumed. To avoid this in-

: : convenience, a grid leak may

Grid Condenser with Leak be mounted between the ter-

Monnsed minals of the grid condenser

or from the grid to the positive filament connection of

the vacuum tube socket. Grid leaks are made in cart-

ridge form for easy mounting between clips and in other

forms for panel mounting. They are built in resistance

1of from 2 to 10 megohms, 1 megohm being equal to a
resistance of a million ohms.

V ariable Condenser

- For tuning purposes it is neces-
sary that a condenser having a con-
tinuously variable capacity be used.
Variation in capacity can be ob-
‘e tained by changing the area of metal
exposed or by changing the separa-
tion and material between . plates.
The interlocking plate air condenser
Crosley Model “D” consists of a number of spaced sta-
Variable Comdenser t;,n,,v plates and a number of simi-
larly spaced rotating plates. As the plates are rotated
so as to interlock without touching, the effective area
of exposure is ehanged and with it the capacity of the
eondenser. :

The Crosley variable condenser consists of two
moulded plates coated with a metallic foil. One is
rigidly mounted to a die-cast frame with a piece of _hlgl)—
quality mica placed next to the foil. The other, is hinged
where it touches the frame and may be moved to and
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from the stationary plate by means of a cam attached
to a shaft. Connection is made to the foil by means of
machine screws which also serve as binding posts. There
is no danger of the plates touching so as to short-circuit
the condenser because of the mica sheet between them.
The capacity of this condenser is .0008 microfarads
which corresponds to the ordinary 23 plate air condenser.
This capacity is sufficient to give a wave-length range
of from 200 to 600 meters when the condenser is con-
nected across a suitable coil. When the frame is
grounded there is positively no body capacity apparent
and the hands may be taken away from the panel with-
out detuning the set.

Inductances

Plain inductances may be either
coils of wire wound in one layer
on an insulated tube, honeycomb
coils or flat lattice coils. Where
a wide range of wave length is re-
quired, the inductance is tapped
by bringing out a connection from
an intermediate point or points to
a switch. In this way, tuning can
be accomplished by a combination
of a condenser for the fine changes
in wave length and a tapped in-
: ductance and switch for “abrupt
Tapped TInductance changes.

Coupled Inductances

1t is often desired to transfer energy from one circuit
to another without any metallic connection and for this
purpose, a coupled inductance is used. The lines of
magnetic force distribute themselves around a coil of
wire carrying a current somewhat similar to the lines of
force from a horse-shoe magnet, pictures of which are
quite familiar. In radio, the lines of force follow this
principle and when two coils are placed in close relation
to each other, the lines of force of one are impressed
on the winding of the other. This, in turn, induces cur-
rent in the second coil. Now, if this second coil, here
referred to as the secondary, is moved away from the
first coil, the primary, this induced current will become
smaller and smaller as the distance between the coils is
inereased, the reason for this being that the electro-

D G b R e A et e s i e B i A i
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magnetic field of the primary reaches only a small dis-
tance from the coils exactly as in the case of the horse-
shee magnet.

It is possible to accomplish this same
effect by rotating one of the coils. When
the two coils are so placed as to have
their windings parallel, the induced cur-
rent is at maximum. When one of the
coils, usually the secondary, is rotated
until its winding is at right angles to the
other (primary) the induced current is
at minimum.

Where two windings are placed in close
relation, windings form a condenser and
energy is transferred from one to the other. In many
instances, this is objectionable as large losses in'energy
are introduced. As the distance between the coils is in-
creased this loss is rapidly decreased. The rotating sec-
ondary type of vario-coupler cannot have the loss de-
creased as the secondary is not removed from the pri-
mary but rotated at various positions; therefore, the
electro-static, or condenser loss remains constant and is

not decreased.
Rheostats

The rheostat consists of a certain length of resistance
wire and so constructed that a definite amount of the
wire may be used. This is controlled by means of a
switch léver. The purpose of this rheostat is to limit
the amount of current to the vacuum tube to light
it at proper operating point. In other words, a rheostat
is like a valve in a water pipe which regulates the flow
of water.

Crosle Varind

Multistat

With the introduction of the many
new and various types of vacuum
tubes, it became necessary to use
either a different rheostat for each of
these tubes or to provide some special
device that would take care of any
of them. The new Crosley Multistat
: was designed for this express purpose

X and makes possible the filament con-

ultistat trol of any tube now on the market.

It contains a resistance element so

graded that accuracy of control is possible, and at the
same time sufficient resistance is available.

!
)

Simplicity of Radio 27

This rheostat should be adjusted so as to prevent the
tabe from burning too brilliantly, otherwise the life of
the tube will be materially lowered.

Sockets

Vacuum tubes are provided
with connections in a special
base and it is therefore neces-
sary to use some form of re-
ceptacle or socket to hold
them.

Some tubes do not have a standard
base and to make their use possible in
ordinary sets, an adapter must be used

Audio Frequency Transformers

For amplification at audio frequencies it is usually
necessary to use an audio frequency transformer. These
consist of many thousands of turns of fine insulated
wire, layer wound, on an iron core and these layers
separated by thin waxed or glassine paper. There are
two separate coils, a primary which is connected in the
plate circuit of the first vacuum tube and a secondary,
:vltl)ich is connected in the grid circuit of the following
ube.

It is the function of this transformer to transfer
energy from one tube to another as efficiently as possible
and with the introduction of a minimum of distortion.
There must be no particular notes to which the trans-
former is more or less responsive and no additional notes
or harmonics should be introduced. The primary wind-
ing must be sufficiently large to carry the plate current
of the vacuum tube to which it is connected and the
terminals and insulation must be capable of withstand-
ing the “B” battery voltage Since there is a magnetic
action necessary with such a transformer, it is desirable
to enclose the windings so that the magnetic field from
them will not stray to other parts of the circuit. This
is shown in the cross-section illustration of the sheltran.
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Sheltran Audio Transformer

Binding Posts

The binding post is used for connecting the wires from
the aerial, ground and the batteries.

Binding posts are provided on receiving
sets proper and their auxiliary apparatus for
the purpose of making good electrical con-
nections. There is a difference between a
good mechanical and a good electrical con-
nection in that the former may be made by
firmly clamping an insulated wire in the bind-
ing post which could not be pulled out; that
is, if a good mechanical connection has been
made. Upon inspection it may be learned
that the insulating covering of the wire had
not been removed, therefore, no electrical con-
tact existed between the wire and the binding post.

Binding
Post

It is well known that electricity will not flow through
an insulator, and it may be stated that a large part of
the failures of radio equipment to operate successfully
are due to the poor electrical contact between the var-
ious wires and other parts of the radio receiver. Where
the external wires are to be secured in such places as
the antenna, ground, phones and batteries, binding posts
have been provided. DO NOT SLIGHT THIS PART
OF YOUR INSTALLATION. Remove all traces of
insulation from a wire at the connecting point with the
binding post. Scrape the wire with the edge of a knife
until bright, clean copper is exposed, insert the wire and
clamp the cap portion down as tightly as possible. After
this operation, shake the wires to insure that they are
firinly secured.
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Batteries

Every receiving set using a vacuum tube or tubes must
have at least two batteries. One is used to light the fila-
ments of the tubes and is called the “A” battery. The
other is used in the plate circuit of the vacuum tubes
and is- called the “B” battery. With the introduction
of some more modern and economical vacuum tubes, it
has become necessary in some cases, to use a third or
“C” battery. It is placed in the grid circuit of ampli-
fier tubes.

“A” Balteries

An examination of the rating of
vacuum tubes given in another
part of this book, will show that
the filament voltage and current
required for different tubes is quite
varied. Any vacuum tube that re-
quires more than .25 amperes for
the filament supply must be oper-
ated by means of a storage “A”
battery. Storage batteries are
rated for capacity in ampere

6-volt “A” Battery hours, the actual value ranging

from 80 to 120 ampere hours for
radio use. It is necessary that storage batteries be re-
charged from time to time depending on the hours of
operation of the set.

The storage or “A” battery, employed to light the
filament, requires the same care as that employed in an
automobile and the battery should never be permitted to
stand discharged, otherwise, the battery may be ruined.
That is, the battery should not be permitted to stand
without recharging when its voltage falls below 5 volts
with the filament turned on. If this voltage cannot be
readily measured, a special instrument is obtained,
called a “hydrometer,” which is easily used to indicate
the condition of the battery. After removing the three

Hydrometer
little black eaps on the top of the battery, the end of
the instrument is inserted in the battery and the solu-
tion suecked up into the glass portion of the hydro-
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meter. When the battery is in good condition, the
weighted glass float will sink to a point on the scale read-
ing between 1800 and 1250. If the battery is in bad
condition or discharged, the float will indicate a reading
of approximately 1100, at which time the battery should
be immediately recharged.

It is necessary that the plates of the battery be cov-
ered by solution at all times. If the solution falls to a
point where the plates are exposed, water should be
added in sufficient quantities to increase the level so as
to cover the plates. In adding water, it is most impor-
tant that distilled water be used at all times.

When the battery is moved, remember that the solu-
tion is easily spilled. Care should be exercised to keep
the battery perfectly level when transportiug. Never
permit the battery to be turned on end. A rubber mat
or some other protective. material should be placed be-
neath it when in use as the acid will harm whatever it
falls upon.

Some vacuum tubes require very little filament cur-
rent and voltage. They have been so designed to be
used with dry-cell “A” batteries. Ordinary No. 6 dry
cells give fair service when used for currents below .25
amperes, and very efficient service below .1 amperes.
Their voltage is 1.5 volts per cell and may be arranged
in series to give higher voltages or in multiple to give
heavier currents. The centre or carbon binding post is
the positive () terminal and the outside or zinc bind-
ing post is the negative (—) post. The reason for the
development of dry-cell “A” battery vacuum tubes is
obvious because of the materially lower first cost. It is
not advisable to try to use dry cells at more than .25
amperes per cell, because such operation will be more
expensive in the long run than if a storage battery had
been used.

“B” Batteries

The current required from a
“B” battery is not nearly as
large as that taken from an

EROCLE “A” battery but the “B” bat-
O5LEyY tery voltage varies from 22%

OLT 7B, BATTER: 1 .
i [: to 120 and in some cases, even

Il more. The most common form
of “B” battery is made up in

o a 22 volt unit, composed of
16 very small dry cells. It is possible to use a number

o SRR
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of these batteries, connccted in series to give 45 volts,
671/ volts, 90 volts, 112, volts, etc. A good “B” bat-
tery will have a useful life of six months or more pro-
vided it has not been abused.

There are also on the market storage “B” batteries,
usually assembled in 24 volt units. They require the
same care, attention, and charging as storage “A™ bat-
teries but will operate for about four months on one
charge.

“C” Batteries

Some tubes when used as amplifiers require a “C”
battery of from 1.5 to 6 volts in the grid circuit. The
negative terminal (—) of this battery is connected in
the return lead from the amplifying transformer on the
secondary side and its positive terminal (4 ) to the
negative side of the “A” battery. “C” batteries are
small units built up of the same size dry cell as used in
“B” batteries but only four such cells are required to
give the necessary 6 volts.

Battery Chargers

Most homes are supplied with electricity from the cen-
tral station with 110 volts alternating current, usually
at 60 cycles. In order that radio storage batteries may
be charged from this current some form of rectifier and
voltage reducer must be used. There are three main
types of battery chargers now on the market. Mechani-
cal chargers have a vibrating contact to make and break
the circuit at the proper time and a step-down trans-
former to give the proper voltage. Electronic rectifiers,
using the vacuum tube principal for rectification and a
step-down transformer to give the proper voltage are
built in various sizes. There is also the electrolytic rec-
tifier which uses a chemical solution, in which two dif-
ferent metal plates are immersed for rectification and
either a transformer or series resistance to control the
voltage. A choice of any of these devices depends en-
tirely on the preference and pocket-book of the customer.

Cabinets

Cabinets are used to give the receiving set a eompagt
and beautiful appearance, although some radio fans have
their apparatus on a board.
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The tendency today is toward a self-contained table
or floor style radio set. The new dry-cell “A” battery
vacuum tubes make possible a cabinet of moderate size
and pleasing appearance to hold the radio apparatus,
necessary batteries and even the loud speaker. In addi-
tion a door or grating is often included so that when
it is closed after the station is tuned, even the panel is
hidden from view. Such a radio set may be finished
so that it is an attractive addition to the furniture of
the most handsome living room.

Self-contained Radio Set

Panels

Radio apparatus is best mounted on some sort of panel
with the dials and controls exposed and the apparatus
hidden from view behind this panel.

The material used for radio panels is of utmost im-
portance. There has been some tendency to a metal
E}anel but the exacting conditions of insulation and the

sses introduced sometimes prohibit its use. The most
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common form of panel is one made of insulating me-
terial. There are on the market various such prepara-
tions and they all have their respective merits and limi-
tations. Radio engineers agree that probably the best
panel material is phenol fibre. It is not affected by tem-
perature .or moisture within the ordinary limits and is
capable of a handsome grained satin finish and attrac-
tive engraving. Radio panels are made of solid moulded
phenol compositions as well as rubber and even shellae
derivatives.

Filament Switch

A convenience which may be added to
any receiving set and is often included in
manufactured apparatus is the filament
switch. It should be connected so as to
cut-off both the “A” and “B” batteries
when the set is not in operation, so that
their life may be prolonged. It affords
additional protection to the vacuum tubes.
The tremendous advantage lies in the fact
that after a station has “signed-off” the
switch may be opened, and at any subsequent time, it
is merely necessary to close the switch and the station
will be heard immediately if it is in operation. The
multistats need not be touched for the filament switch
positively disconnects the vacuum tubes.

Filament
Switch

Telephone Jacks

When a loud speaker is used, it is ordinarily con-
nected to the output of the second stage of audio fre-
quency amplifier. Quite often, it is desired to use head
phones during the tuning process, but it is not necessary
to conncct them to the full amplification. A telephome
jack may be mounted so that when a plug attached to
the terminals to the head phones is inserted in this jack,
the head phones are connected te only one stage of
amplifier. When the plug is removed, the loud speaker
is automatically connected in its proper position.
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Knob and Dial

Recently the tendency has widely
been towards a knob and dial having
a large diameter knob. The reason is
obvious, when it is remembered that
the average radio broadcast listener
tunes his set with his fingers at the
very outer edge of the ordinary knob.
This practice is crude and has the

Knob and Dial  additional disadvantage of undue
wear and smear of the engraved graduation on the dial.
New style knobs and dials have a knob almost as large
as the dial itself and their advantage is apparent.

RECEIVERS

In the selection of suitable receiving equipment, the
question is frequently asked: “How far will this par-
ticular set receive?” Many answers are proposed in
reply to this question, but a large percentage of the
answers are quite over-estimated. There is no fixed
method for accurately determining the range of any re-
ceiver, as the conditions under which the device is in-
stalled and opcrated, are subject to such wide varia-
tions; in fact, the range of a fixed installation where all
of the component parts of the set—all of the external
equipment, such as antenna, ground, etc., remain un-
altered, may vary several thousand per cent.

Realizing this condition and speaking from a practi-
cal operating standpoint, we may state that a sensitive
crystal receiver, such as the Crosley Model I, when
operated by an average person, will receive stations
within a radius of about 25 miles. The single vacuum
tube receiver, type V, which is a receiver employing the
Armstrong regenerative principle manufactured under
that license by The Crosley Radio Corporation, will re-
ceive from a distance of about 700 miles. These mileage
figures, however, are used as an average for records
have been received from users of such apparatus, which
show that broadcasting stations have been heard from
coast to coast with a single vacuum tube set.

Crystal Receivers

There are many types of receivers, but the principles
involved are usually cryc*al or vacuum tube detection.
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Th crystal set, the simplest of receivers, depends upon
the energy received from the air to operate it. The
crystal proper, which is usually a piece of galena or
silicon, rectifies the incoming waves so that their cor-
responding sounds are registered in the head set.

An incoming wave is picked up on the antenna after
the antenna-ground circuit has been tuned to the par-
ticular station desired and goes through the crystal and
back to the ground lead through the phones. "In pass-
ing through the crystal, this energy is converted into
energy of another type, as previously explained, which
operates the head set, so that the incoming waves are
converted into sound.

Vacuum Tube Receivers

The vacuum tube receiver not only depends upon the
received energy, but also upon batteries attached to the
receiver for its operation and performance. The same
circuit uced for crystal receiver may be used for
vacuum tube receiver inserting the vacuum tube in the
place of the cat-whisker and crystal. The action in such
a set would be relatively the same as in the crystal set.

In the set mentioned above, where the tube displaces
the crystal, the tube acts merely as a detector. By use
of additional tubes, the set may be made to amplify as
well as detect.

Regenerative Reception

When a vacuum tube is used as a detector, the result
in plate current as explained in another chapter, con-
sists of an audio-frequency pulsating current but in addi-
tion to this, there is an amplified radio-frequency cur-
rent. This means, that the radio-frequency component
current in the plate circuit of the tube is of greater
strength than that originally picked up at the antenna.

If this amplified radio-frequency current is caused to
flow through a coil which is inductively coupled to the
antenna or grid circuit of the receiver and certain con-
ditions are fulfilled, there will be induced in the grid
circuit of the detector tube a second radio-frequency
voltage the same as that which caused the original plate
current to be present. In other words, the radio fre-
quency is fed-back to the tube and consequently signals
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will be increased in volume. This form of reception
was patented by Edwin H. Armstrong in 1912 and is
known as regenerative reception. There are licensed
for use of this patent number 1118149, various manufac-
tures throughout the country, one of whom is The Cros-
ley Radio Corporation,

Radio I'requency Reception

For those desiring to reach out and pick up very dis-
tant stations, radio frequency amplification is recom-
mended. This amplification is accomplished in some in-
stances by especially designed fixed radio frequency
transformers, effective only over a short band of wave
lengths or by the tuned transformer type as used in the
Crosley Radio Frequency Tuned Amplifier. The ampli-
fier used in this type consists of an inductance, especi-
ally constructed, shunted by a variable condenser. It is
connected as shown in the illustration of the Crosley
Model VI.

The term radio frequency current is applied to those
currents oscillating at frequencies between 20,000 and
geveral million cycles each second. Providing a telephone
receiver would vibrate at radio frequencies, it would be
impossible to hear the signals or music, as the human
ear will not register signals having a frequency greater
than about 2,200 cycles.

Audio Frequency Amplification

. In audio frequency amplification the signals received
from the detector are usually of sufficient strength to be
heard only in head sets regardless of radio frequency
amplification. In order to increase the signal so that it
may be impressed upon a loud speaker or to make it of
great volume through the head set, it is necessary to
amplify the signals coming from the detector. This
amplification is at audio frequencies and adds nothing to
the distance from which a signal may be received except,
to make the very faint signals audible. One step, in-
cluding the audio frequency transformer and amplifier
tube, is usually sufficient for users of head sets. For
those wishing to use a loud speaker, it is necessary in
practically every case to add two steps of audio fre-
quency to a receiver. An audio frequency amplifier
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©rosley Type V Single Tube Regenerative Receiver

;IJ



Simplicity of Radio

Cresley 3B or 3C Regenerative Detector and Two-step Amplifier Receiver
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merely increases the previously detected signal at ap-
roximately fifteen times per step, which includes an
additional tube and transformer.

The regular hard or amplifier tube is used in the
sockets shown in the accompanying diagram.

These tubes must be supplied with a plate voltage
“B” battery of from 40 to 120 volts. If the dry cell
tube is used, the same may be used for amplifier as well
as detector, using on the amplifier possibly a slightly
higher operating or “B” voltage than on the detector,
this voitage reaching as high as 45 volts. There art
several new types of this tube, however, which require
a very wide range of operating voltage.

Radio Interference

In radio reception two forms of interference are en-
eountered ; one, an uncontrollable interference imposed by
the elements and, another, caused by other transmitting
stations than the one desired. In other words, it is
like having a two-party telephone line with both parties
calling the operator at the same time. The former inter-
ference, commonly called “static,” cannot be controlled
as it is caused by atmospheric conditions such as distant
electrical storms, etc., while in the early days static in-
terfered very seriously with the weak radio signals, but
the large broadcasting stations, being operated at the
present time, are so powerful that interference is
eliminated.

Do not be misled by the advice of those lacking fa-
miliarity with this subject where it might be offered,
to the effect that a “trick” circuit or special method of
“hooking-up” the parts, will eliminate static or that a
new instrument will reduce its volume because at the
present time no dependable apparatus has been per-
fected which will obviate this difficulty.

The second class of interference, that caused by other
transmitting stations is not difficult to eliminate if none
of the stations is a local one. A well designed receiver
tunes sharply and since no two broadcasting stations
operate simultancously on the same wave, it is always
possible to tune in the desired station and exclude the
others. When a local station is operating and the re-
ceiving set is at least a mile or two away, a good receiv-
ln% set should be able to tune a local station out and
bring in distant ones whose wave length is more than
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fifty or seventy-five meters off of that used by the local
station. It must be remembered, however, that some
brozdcast transmitters illegally radiate on a rather
broad band of wave lengths probably not intentionally,
but due to local surrounding objects such as metal smoke
stacks, towers, steel frame work of buildings, ete.
This condition is rapidly being corrected by broadcast~
ing stations with the help of the radio inspectors and
government information service.

Freak Circuits

Various radio periodicals are continually publishing
ostensibly new and marvelous radio circuits guaranteed
as a sort of “cure-all” for all radio difficulties. In a ma-
jority of cases, when such circuits are analyzed by ex-
perts the circuits are found to be little more than
standard hook-ups re-arranged. Such descrepancies are
not altogether the fault of the publication because it is
often very difficult to see the likeness of the two arrange-
ments and with the limited time and personnel avafl-
able, such things will slip through. Before wrecking an
outfit that is already working, it is advisable to have
someone who understands radio analyze the contemplated
circuit. By this it is not meant that all freak cireuits
are worthless, for if this had been said several years aga,
radio would never have reached the point to which it
has now developed. Experimentation is always to be
encoufaged but it is best to purchase extra parts for
such work.

Simplicity of Radio
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RADIO SYMBOLS AND DEFINITIONS
Audio Frequency
Transformer—A de-
vice for increasing
voltages at audible

i ] s,

Antenna — A device ; R ) S fragt e o
for absorbing radio Bl
waves. i Radio Frequency

& Transformer—A de-

4 vice for inductively / |
coupling the plate 2 |
circuit of a radio
frequency amplify- g

Loop Anftenna — A ing tube to the grid

special form of an- circuit of the next

tenna, consisting of S tube.

o?e or moref coim- \

ete turns o re. | AR ————") f

b i Tap Switeh-—A de-

vicei for connectm%
tions of

“A” Battery — The el indy

source of ecurrent _llllll-‘ f.}i‘fm’i',‘d“m““e o

for heating the fila~ & H ! e

ment of the vacuum "/‘7 o

tube.

XLoud Speaker — A

device acting as a

receiving phone but

capable of produeing
§ a larger volume due
] to a resonant air
B! eolumn.

“B” Battery — The
source of plate cur-
rent for the vacuum
tube.

Vacuum Valve — A
three element vacu-

Fixed Condenser—A :
um tube containing

device consisting of A~ 1
two conductors, in- i) i \ filament, grid and
sulated from each ; ‘L— plate connection.
other, It has a fixed /i)
capacity. 8

it

3 Single Pole Single

f Throw Switeh — A
Variable Condenser f ﬂf bt device for opening
—A co:xdenser whols): pane & or"closing one oir-
capacity may ¥ ¢ B ) cuit.
gradually varied be- . ST

tween limits.

%ilxlngXe l;olet cl?ouble
oun row Swi A
gectxﬁgioi%%naca# device for _conneet—
used with the an- ? O ing one circuit to

either of two differ-

tenna to complete i i 5
the antenna circuit : ; i : (i SPOT Sl SPoT
without ground. 1
i
}‘u Double Pole Double
I. R L — Throw Switch — A
Anacgie‘;}ilg; %’hones——- i device for connect-
verti neg e?gctﬁggi \V% gl :axiltghe:w(;)f %&gufatﬁreﬁ
energy into sound. ’%?,‘, o5POT ent points. oPDT
i
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Ground—A metallic
cennection with

moist conducting
earth.
Potentiometer — A

device for control-
ling the voltage on
the tubes without
changing the volt-
age source, °

Variocoupler — A
coupling inductance
by which two cir-
cuits may be placed
in a variable coupled
relation to eac
other.

Taned Radio Fre-
quency Transformer
—A device for
changing the plate
impedance of a ra-
dio frequency am-
plifying circuit.

Grid Leak—A resist-
ance of half a mil-
lion ohms or more
which is wused to
leak off grid charges
of the detector tube.

Conneetion — Two
crossing wires mak-
ing electrical con-
nection.

Non - Connection —
Two crossing wires
insulated electrical-
1y from each other.

I

J 4
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Phone Plug—A de-
vice for connecting
receiving phones to
a portion of circuit
or to output instead
of by means ' of
binding posts.

Phone Jack (closed
circuit)—The recep-
tacle for the phone
plug and perma-

‘nently connected in

the circuit. T he
closed circuit jack
is used to cut in the
receiving phones
some place ahead of

the output.
Phone Jack (out-
put) — The output

jack is used to make
connections to the
receiving phones
through the phone
plug:

Binding Posts — A
device for connect-
ing external circuits
to circuits within
the apparatus.

Crystal Detector —
Used to rectify al-
ternating current, i.
e., to change radio
frequency signals
into signals to
which the receiving
phones respond.

Insulator—A device
which will not con-
duct electric cur-
rents.

Leadin Bushing—An
insulator carrying
the conductor in the
center. Usually used
in carrying the an-
tenna leadin through
the roof or wall of
a building.

Rheostat—Used for
controlling the tem-
perature of the tube
filament by cutting
resistance in or out
of the A Dbattery
cireuit.

49
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INTERNATIONAL MORSE CODE and

CONVENTIONAL SIGNALS

To be used for all General Public Service Radio

1. A dash is equal to three

dots

2. The space between parts
of the same
equal to one dot.

letter is

Communication

3 The space between two let-
ters is equal to three dots.

4. The space -between two
words is equal to five
dots.

Ae—
B=—ocee

Interrogation A
Xxslamation. (. . LilL 0 e amS @ oun v

Bar indicating fraction
Parenthesis. .......
Inverted comma ..

Underline. . .. .. by s (st Sy
Donbledash, . ... 0000, = €6 Sum
Distress Call ..o vaniesess bl et o)
Attention ........ LRR bt

General inquiry call . v
Fromi(de). . .. il /

Go Ahead (Transmit). . ... i A

Warning (high power) ....™ == © 0 == =

Question (please repeat
e MR R s

Wb el S AL e Bl
Break (Bk) (double dash) . =~®®®—
Daderstand il Keem=e
o duiinli ol D (O e 9'e wil

Reccived (0. K))......... mann
Position report (to precede
all position reports) ..~ @@

End of each message (cross) ® = —9®

Tr: ission finished (end
i e T eoe—0m

fihternationalRadioTelegraphicConvention
List of Abbreviations to be Used in Radio Communications

Question

Answer or Notice

PRB

g%

I% 899 TeamaR e

Do you wish to communicate by
means of the International Signal
Coder, ol bt SRR

What ship or coast station is that?
What is your distance?...........
Whaut is your true bearing?
Where are you bound for?. .,
Where are you bound from?. .
What line do you belong to?. ... ..
Whatis vour wavelengih in meters?
How many words have you tosend?
How do you receive me?. .. ......
Are you receiving badly? Shall I
send 20?7, for adjustment?. .. ..
Are you beinginterfered with?, ... .
Are the atinospherics strong?. .. ..
Shall Lincrense power?..,....
Shall I decreuse power?. . .,
Shall I send fuster? . .
Shall Isend slower?. .
Shall I stop sending?......
Have you anything for me?.
Are you ready?.
Are you busy?.

Shall I stand by?. ...

When will be my turn?
Are my signals weak?
Are my signals strong!
Is my toue bad?..
Is my spark bad
Is my spacing bad
Whatis your time?.
Is transmiseion to be

order or in series?. .

What rate shall I collect for?.
Is the lust radiogramn eanceled:
Did you get my receipt?..,.
What is your true course?. ..
Are you in communication with
el SR 0 By
Are you in communication with any
ship or «tation (or:with......1)
Shall Iinform........that you are
calling him?. . ... .
........ ocalling me?. .. ... .0 ..
Will you forward the radiogram? . .
Have you received the general eall?
Please call me when you have fin-
ished (or:at........ o'clock?. . .
Is public correspondence being

;

handled?. ........

Shall I increase my spark fre-
QUONAYD. L osovaseiienninas S oiisce
Shall I decrease my spark fre-

sesssec...metersl. ... i..iaa..

I wish to communicate by menns of
the International Signal Code.

Thisds. L0l

My distance oo

My true bearing is

I am bound for. . ...

I am bouud from

I belong to the. , .,

My wavelengthis........ meters,

Frhave.: il words to send.

I am receiving well.

I am receiving badly. Please send
20. for adjustment.

I am being interfered with,

Atmospherics are very strong.

Increase power.

Decrease power.

Send faster.

Send slower

Stop sending,

I hive nothing for you.

Iamready. Allright now.

Iam busy (or:Iam busy with. , .. P |
Please do not interfere.

Stand by. I will call you when re-
quired.

Your turn will be No...........

Your signals are weak.

Yoursignals are strong,

The tone is bad.

Thespark is bad.

Your spacing is bad.

My timeis........ 4'e

Transmission will be in alternate
order.

Transmission will be in series of &
messages.
Transmission will be in series of 10

Thelast radiogram is canceled.

Please arknowledge.

My true course is. . .. ... .degrees.

I am not in communication with
land.

I 2m in communication with. . ...
(through........

Inform......that I am calling him.

You are being called by..... e
I will forward the radiogram.,
General call to allstations.

Will call when I have finished,

Public correspondence is being han-
dled. Please do not iuterfere.

your spark f; '

1

Decrease your spark frequsnocy.
Let us change to the wave length of
eters.

%, o ety my

Send each word twice. I have difli
oulty in receiving you.
Repeat the last radiogram.

When an abbreviation is followed by & mark of intorrogation, it refers to the
ion indi d for thas abb ion
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BROADCASTING STATIONS

Broadcasting
Station

Westinghouse

E. C. Anthony—Herald Examiner

Westinghouse. .
General Electnc

Radio Corp. “of Cuba
Westinghouse. .
Star-Telegram
Amer. Tel

Amer Tel & Tel. Co
News & Journal. .

K West. Radio Corp. . .
Strawbridge & Clothier.

Amer. Research Corp
Zenith-Edgewater Bea

Sweeney School .
Democrat & Chr

City and State
Toronto, Ont

:Calgury, Alta. .
.Montreal, Que.
A .I’lttsburgil P,

Los Angeles, Cal.

. Springfield, Mass.
.Fort Worth, Texas
-New York Clty

New York City
.Dallas, Texas. .
-Denver, Col.

.Phﬂadeiph!a, Paine
.(L}dedford Hills, Mass

chester,

.Des Moines, Ia.

. Philadelphia, Pa

.Cleveland, O

Chicago, 11l
New York City
New York City

San Antonio, Texas,
Omaha, Neb.
Dayenport, Ia. .

Wave Kilo
Length Cycles

WO0O Wanamaker Store.
WOR  Bamberger
‘wht‘)s State Bureau. .

ladelphm Pa
Newark, N.
Jefferson Cxty,M 33
Washington, D. C
Cincinnati,
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