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the transmission of the baseball news

aroused the ire of the majority of the

radio-baseball fans. Soon after the

delivery of the final word of the

Yanks' 3 to o victory, Smith got busy

to learn if any of the radio fans knew

the station or the secret code of the

"Ku Kux, Ku Kux" caller, but was

unsuccessful. Later it developed that

the signals heard had been sent from

two Japanese ships outside the three-

mile limit and the code used was the

Japanese code, which is seldom heard

in this part of the world.

Other freak wireless telephone hap-

penings during transmission of the

world's baseball series news were re-

ported. One operator said that he was

talking and receiving over a wireless

telephone and that he wasn't connect-

ed to an antenna. Another radio op-

erator said he had his radiophone con-

nected to the buzzer or doorbell wires

of his house and these wires were

acting as an antenna.

Talking back and forth half an hour

over a wireless telephone purposely

disconnected from the aerial wires, El-

mer E. Bucher, commercial engineer

of the Radio Corporation of America,

and J. Andrew White, president of

the National Amateur Wireless Asso-

ciation, thrilled an audience of several

score of wireless experts at the show.

â¦ â¦ â¦

New Canadian Radio Station

EDMONTON and the outside

world is soon to have direct wire-

less communication with Fort Norman

and Fort Smith, as well as other north-

ern points, according to the plans of

a local firm which has just been

granted a federal license for the op-

eration of commercial wireless be-

tween these points. Marconi equip-

ment will be used and the wireless

operators will be brought from the

coast. It is expected that the system

will be in operation by early spring.

â¦ â¦ â¦

Mexico to Use Radio for Troop

Movements

PLANS are under consideration by

the Mexican Government for the

establishing of a wireless system, em-

bracing the entire country, for use in

emergencies by the War Department

in directing the quick movement of

troops to threatened points.

Five great stations are proposed.

These are to be located in Mexico

City, Torreon, Monterey, Guadalajara

and Santa Lucretia. Smaller stations,

according to the plans, are to be built

in the capitals of the twenty-nine

states and at various ports on the Gulf

of Mexico and on the Pacific coast.
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TEN TRIUMPHANT DAYS OF RADIO

plete display of the Radiotron and

Kenotron Vacuum Tube series. These

are the tubes which today make pos-

sible the operation of radio telephone

and telegraph transmitters with marked

effectiveness by the amateurs of the

United States.

Two complete amateur vacuum tube

radio telephone and radio telegraph

sets were installed on separate tables in

the exhibit in diagrammatic form; in

other words, so placed and wired that

every connection could be plainly seen

by having the connectors in various

colors. In this manner, even the be-

ginner could readily see at a glance

how aach instrumnt contributed to the

proper functioning of the entire cir-

cuit. These two sets consisted of a

ico-watt amateur C. W. radio tele-

phone and telegraph set using two 50-

watt Radiotrons and two 150-watt

Kenotrons and employing the new

magnetic speech amplifier. This latter

instrument is one of the most impor-

tant inventions brought forth in the

field of radio telephony during the past

year and permits the amateur to have

a thoroughly reliable means of modu-

lating the antenna oscillations of any

low power radio telephone set.

The other and smaller set was a 10

to 20-watt radio telephone set employ-

ing four of the five watt Radiotron

tubes.

A 2 K. W. marine transmitter built

by the General Electric Company for

the Radio Corporation of America for

its marine equipment was also at the

exhibition. This panel type transmitter

incorporates the use of wavelengths

from 200 to 800 meters and employs a

synchronous rotary as well as a

quenched spark, either method easih

interchangeable by means of a han<i

control switch. This type of transmit-

ter has proven very efficient and is the

one that is being used at present on

board the greater part of American

vessels.

Another interesting phase of the

Radio Corporation exhibits was the

transoceanic or high power service

which is now available to the New

York business man. A representative

of the corporation explained the feat-

ures of the "Via RCA" method of

sending messages to Europe and ex-

plained by means of photographs and

booklets the work of the various high

power transmitting and receiving sta-

tions contributing to the success of

World Wide Wireless.

Selective Receiving Circuit

AN oscillatory circuit in which interference can be

counteracted without changing the resonant fre-

quency of the circuit, has been described by T. M.
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PROGRESS IN RADIO SCIENCE

Transmarine Radio Telegraphy

ASYSTEM of trans-marine radiotelegraphy has

been disclosed by Walter Hahnemann, of Kiel, Ger-

many. This system may be employed on stations

one or both of which are located on shore or on ships at

sea, wherein the elements employed for radiating the elec-

trical energy are disposed below the surface of the water,

and the radiotelegram is transmitted through the water.

In other systems of radiotelegraphy it is customary to

have the antenna disposed high above the station. This,

however, has proved objectionable in that the vital part of

the system is exposed and if destroyed the result is that

the entire system is temporarily disabled and this is par-

ticularly true with respect to naval vessel's involved in a

naval engagement, inasmuch as the aerial tower is in such

a position as to be easily and quickly destroyed.

It is now proposed to eliminate the various disadvan-

tages mentioned with respect to the trans-marine radio-

telegraphy systems now in use, and to provide a system

3 x io8 vibrations in a second because as calculatioa

shows, at this frequency the specific resistance is already

approximately equal to the specific reactance. Thus it

will be understood that for carrying out this idea it is only

necessary to apply to the ship a generator which generates

frequencies of the order and magnitude stated.

If the station or ship be provided with an alternating

current generator having its current frequency so gaged

as to cause the reactance of the sea water, to be equal to

or smaller than the ohmic resistance of the medium, then

it will be possible to transmit radiotelegrams through the

water as they are now transmitted through the air. The

generator to produce proper results must, it is found,

produce a current having a frequency greater than 3 x 10*

per second. In this connection it is to be understood that

the radio energy is transmitted to the water by suitable

radiating elements arranged for instance on the bottom

of the ship, while on the receiving station, which may be

I>
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Fig. 1

F/g 2

Figure 1âTransmitter. Figure 2âReceiver. Figure 3âDiagrammatic representation of transmitter and receiver on same ship

in which the antenna is disposed below the surface of the

water and consequently comparatively free from destruc-

tion, which thus makes it impossible to cripple the system

by damage to the antenna. The difficulty, however, which

has prevented the practical use of underwater radio-

telegraphy has been due to the fact that the usual fre-

quencies of the electrical source utilized in connection with

the ordinary systems of radiotelegraphy cannot overcome

the ohmic resistance of the sea water. Furthermore it is

well known that the relation of the ohmic resistance to

the capacity reactance plays a part, insofar as with rising

frequency in general the value of the relation of the latter

sinks with respect to the ohmic resistance. If therefore,

it is possible to make the capacity reactance equal to or

smaller than the ohmic resistance, then communication

under water by means of electrical waves is possible.

It will thus be seen that by an increase in the current

frequency it is possible to diminish the reactance of the

conducting medium to an unlimited extent, the ohmic re-

sistance being dependent on the frequency of the current.

Hence the higher the frequency, the smaller becomes the

reactance and consequently a much greater part of the

electric energy is transmitted by dielectric displacement

and is no longer subjected to losses of energy by ohmic
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receiver may be arranged on the same ship if desired, as

is shown diagrammatically in figure 3. The waves V,

sent out from the transmitter O, spread out into the water

in the form shown in figure 3, and as soon as they reach

the receiver E, may be recognized by the deviation of the

galvanometer connected with it.

The principle upon which this system operates may be

more readily understood by referred to Ohm's law for

alternating current which is represented as follows:

E

J= ; â

Vw,+(wL-^y

In this equation

^W+(âL--L)"

denotes the impedance which a tension E, has to over-

come to produce a current J. The value w, is the pro-

duct of 27r, and the number n, of quiet oscillations per

second. If the conducting path is of such a nature that

the current does not produce a magnetic field, then L

will be zero.

However, if the conducting path is of such a nature

that no amount of electricity can remain quiet upon it,

then C, the capacity, is equal to zero. That is to say, the

conducting path is capacity free. In these cases the values

1

wL and of which the first means the inductance

wC

caused by self-induction, while the latter denotes the re-

actance caused by capacity can be considered fallen away

or disappeared. The self-induction L, and consequently

the value wL, of the foregoing equation does not now

come into question. The ohmic resistance W is, as is

apparent from the equation, absolutely independent of the

value w = 27m of the alternating current. The reactance

I

of the equation, however, which as stated above, also

wC

possesses the characteristics of a resistance, is directly de-

pendent upon the magnitude of the capacity C, as well as

upon the magnitude of the value W, and in such a manner

that this value will become less when the capacity in-

creases and also when the frequency rises. In the above

cited example it will be seen that we only have to observe

now Â£

in which the values W and wC remain constant. If one

now considers the relation of the values W and wC, it

W

will be found that the value of falls with the rising

wC

value of w. Obviously, one can consider in a conducting

medium capable of great all around expansion in all di-

rections and a high dielectric constant, that an alternat-

ing current can be divided into two currents, one of which

is propagated through ordinary conduction while the

other would propagate itself similar to the manner in

which an alternating current would pass through a con-

denser filled with an insulator. For the first named cur-

rent the value W is controlling for the magnitude of re-

sistance, and for the last named current it is controlling

11

for the value . In w=2im=0, the value be-

wC wC

comes infinite. It will thus be seen that with a very high

I

n, and also a very high w, the value of when com-

wC

pared with the value W is very small.
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High Frequency Oscillations from a Buzzer

or Rotary Wheel

ANOVEL method of producing high frequency oscil-

lations for use in wireless telegraphy has been dis-

closed by F. Cutting, who calls it a simple form of

apparatus for periodically exciting a discharge gap and

condenser circuit so as to produce groups of high fre-

quency oscillations.

The high frequency oscillations are set up in the os-

cillation circuit which is coupled by a transformer to a

discharge circuit. The discharge circuit contains a con-

denser and a cooled quenched gap. The condenser is

fed by a feed circuit which contains a source of electro-

motive force, such as a direct circuit generator, an in-

ductance, and a sending key. A circuit containing a

make and break device is connected in shunt with the

spark gap. In figure 1, the make and break device r-1-7

is a rotary make and break while in figure 2 it is \}/

a make and break device of the buzzer type. When Y

the make and break device is closed, the shunt

ot the feed current employed, the condenser will not

charge up fast enough to reach the voltage which causes

sparking at the break. As long as the voltage of the

condenser increases more slowly than the voltage which

would cause sparking at the segments of the make and

break device, the operation is satisfactory. Sometimes

a small jump-forward spark will occur at the make, but

any injurious effects of such sparking can be cut down

by the use of the small resistance in series with the make

and break device.

Figure 2 shows the make and break device of the

buzzer type. In using the buzzer type the operation is

slightly different from that with the rotary make and

break. With the buzzer type it is difficult to have

the contacts separated with sufficient velocity to

prevent sparking at the break. If, however, the

contacts of the buzzer are properly designed

and are of suitable material, the spark oc-

Flgure 1âCircuit using rotary make and break device

circuit 19 forms a short circuit diverting the cur-

rent from the condenser and spark gap and per-

mitting an increased current to flow from the

generator through the inductance. The increased

current stores magnetic energy in the induct-

ance. When the make and break device breaks the short

circuit through the shunt, the current from the generator

flows into the condenser which discharges through the

gap with the result that high frequency oscillations are

induced in the oscillation circuit. When the short cir-

cuit through the shunt circuit is broken, the energy

stored in the inductance is applied as an added electro-

motive force for charging the condenser. As the make

and break device operates to alternately short circuit the

gap and condenser and then break such short circuit,

the inductance alternately receives and gives up energy.

This tends to equalize the load on the generator. It

also permits the system to be worked over a considerable

range of electromotive force impressed by the generator

because when the make and break device opens the shunt

circuit, the inductive kick from the inductance causes

an electromotive force to be applied to the condenser

which may be higher than the electromotive force of

the generator.

The condenser, the spark gap and feed current are

so related that for each break of the make and break

device, a number of condenser discharges pass across

the spark gap. In the system illustrated the oscillations

EXPERIMENTERS' WORLD

Views of readers on subjects and specific problems they would like to

have discussed in this department will be appreciated by the Editor

Buzzer Modulation vs. Chopper Modulation

IN the prize contest series on "A

Chopper for C.W. Transmission,"

October Wireless Age, the writer

described the design and construction

of a chopper used to modulate contin-

uous waves. This chopper was spe-

cifically built in order to carry out a

series of tests to compare the relative

merits of chopper modulated C.W. and

buzzer modulated C.W. The connec-

tions used in these tests and the re-

sults arrived at form the subject mat-

ter of this article.

By A. Machson

FIRST PRIZE $10.00

Electric No. 5 induction coil, the buz-

zer being connected in the primary. A

short circuiting switch S is placed

across the chopper and an open circuit-

ing switch S is placed in series with

the secondary of the induction coil.

When using buzzer modulation the

switch S is closed, thus throwing the

chopper out of circuit, and when chop-

per modulation is used the switch S

twice as good as the buzzer method as

far as range and audibility were con-

cerned, and was far superior to the

buzzer method as far as general op-

eration features and control were

concerned.

The method of buzzer modulation

does not differ in any way from the

methods of speech modulation em-

ployed in telephone sets. And gener-

ally speaking, there are very few sets

which are able to boast of complete

100 per cent, modulation, for the sim-

Flgnre 1âCircuit showing b

modulation by grid Injection

Figure 2âRadio frequency oscillating circuit

and Helslng system of modulation

In carrying on these tests a bulb

transmitter was employed, and to

make the results conclusive, two sys-

tems of buzzer modulation were used.

The first system was that of injecting

into the oscillator grid the buzzer sig-

aal as stepped up by a telephone trans-

former. The second system was the

so-called Heising system, where a

separate modulator tube amplifying

the buzzer signal impresses the signal

into the plate circuit of the oscillator.

In each case the chopper was connect-

ed in series with the positive lead of

the plate generator, thus interrupting

the application of the D.C. voltage on

the plates and hence modulating the

C.W.

Figure 1 shows the radio frequency

oscillating circuit using the first sys-

tem of buzzer modulation, namely, grid

injection. The oscillating system as

seen is a very simple one, described

previously in the March, 1921, issue of
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found in our tests that the buzzer was

a very inconvenient piece of apparatus

as compared to the simple chopper. In

the first place the buzzer contacts

would very frequently stick, and

therefore continually require adjust-

ment. There are no contacts on the

chopper which can stick and require

attention. In the second place, and

very important from the receiving

point of view, the buzzer does not

maintain its note constantly. It will

change its pitch from moment to mo-

ment, and require continuous adjust-

ment of the tension screw to keep a

pure steady tone. The man at the re-

ceiving end is the one who suffers.

The chopper, on the other hand, will

keep a steady note. The pitch of its

note depends only on the speed of the

driving motor, and this can be kept

quite constant. Finally it is much

easier to change the pitch of the trans-

mitted wave by means of the chopper

than by means of the buzzer.

It was found that the buzzer method

of modulation employing the Heising

system was considerably better than

that of figure 1, grid injection. The

chopper is better than the Heising sys-

tem, by the amount stated above and

for the reasons mentioned. Now when

you consider that the Heising system

requires a separate modulator tube,

buzzer, telephone transformers, choke

coils and other accessories, and com-

pare the cost of all these to that of

building a chopper, you will find that

the chopper turns out to be less ex-

pensive, especially so if you consider

modulator tube replacements, which

is no small item, so that no matter

how you consider the question, the

chopper method of interrupting your

C. W. is far superior to the buzzer

method, from the point of view of

distance covered, operation and

economy.

Buzzer vs. Chopper Modulation

T N selecting the type of modulation

I for transmitting telegraph signals

with the C.W. transmitter, there

are a number of important factors to

be considered.

The ideal system of modulation

By Arno A. Kluge

SECOND PRIZE $5.00

primary circuit, with either Heising or

grid modulation system.

2. Buzzer in grid leak circuit.

/veft*re 1

loss in efficiency due to poor contacts,

and the tone is not always the best.

Of the four systems outlined above,

the first is perhaps most commonly

used, owing to the fact that the buzzer

can be used directly in conjunction with
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of these circuits, the contacts of the

buzzer should never be shunted by a

resistance, as is sometimes done to re-

duce sparking, but should be left open,

to produce as sharp a break as possi-

ble in the transformer circuit

It is well known that when the grid

leak circuit of a vacuum tube oscil-

lator is opened, the space current and

antenna immediately drop to about 10

per cent, of their normal value. This

characteristic is made use of in all

grid leak modulation systems, such as

systems 2 and 3.

In figure 3 is shown the second sys-

tem with the buzzer in the grid leak

circuit. It will be noted that two buz-

zers are required, the magnets only of

the one being in series with the other

buzzer. This arrangement is neces-

sary, as otherwise, the grid leak circuit

would still be completed through the

coils, key, and battery, even when the

buzzer is vibrating.

The above circuit gives very good

results, but still leaves one thing to be

desired. If our modulation system is

to cause a minimum of interference,

it should be so arranged that little or

no energy is being sent out when the

key is not depressed. To do this, a

chopper is recommended, as then the

key can be put in the chopper lead, as

in figure 4, and the radiation will re-

main at a minimum except when actu-

ally manipulating the key.

The chopper may consist of a motor-

driven commutator or special disc

which will give sufficient breaks per

second to produce a high tone. This

commutator should be one in which

the insulation between bars is about

equal to the width of a bar. If a suit-

able one is not available, one can be

constructed by using a bakelite disc

with a set of holes drilled around the

periphery, and these filled with brass

studs. A spring on either side is used

for contact.

A chopper has also been used in the

plate circuit by some, but this method

has several glaring defects. In the

first place, very few choppers will

stand up long when continually break-

ing a direct current of the voltage

commonly used on transmitting tubes.

Also there is more strain on the tube

when continually breaking the plate

circuit, and the note is not as clean-cut,

owing to the time elapsing before the

tube reaches its maximum oscillating

value.

For the large power tubes, where

the grid leak current is apt to become

excessive for the small type chopper,

a system as shown in figure 5 can be

employed. Here a small 5-watt tube
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HTHE first regular meeting 01" the season

of the Executive Radio Council, Second

District, was held at the East Side Y. M.

C. A., East 86th street, New York, on Sep-

tember 20. In addition to transacting routine

business, the Council adopted the fallowing

rules and regulations for the purpose of

minimizing interference and improving

general operating conditions in the Second

District:

1. 7.00 a. m to 7.00 p. m.âFree air for all

forms of transmission, including testing;

2, 7.00 p. m. to 9.50 p. m.âLocal transmis-

sion only.(If high-powered stations desire

to transmit during this period the input of

transmitter must be reduced so as not to

exceed % K. W. Testing by any station

during this period will be done only on last

ten minutes of each half hourâ20 to 30

minutes or 50 to 60 minutes, except last

ten-minute period) ; 3, 10.10 p. m. to 1.00

a. m.âLong distance traffic only. (Only

such stations as have been designated by

the Traffic Supervisor as long distance traf-

fic stations will transmit during this peri-

od) ;4, 1.00 a. m. to 7.00 a. m.âFree air for

distance work (of ail kinds) ; ,5, The

above includes all classes of stationsâ

Spark, C. W., I. C. W. and Radiophone;

6, Radiophone broadcasting of speech and

music is to stop at 9.50 p. m.; 7, All work

by general or restricted amateur stations

will be done on wave-lengths not exceeding

200 meters, and with a proper legal decre-

ment; 8, AH stations must be operated on re-

duced power whenever possible to avoid

unnecessary interference; 9 Spark stations

in calling witl transmit the call of the

station wanted three times and sign off

three timesâno moreâwith two minute in-

tervals between calls. Exampleâ2BK, 2BK,

2BK de 2}ti, 2JU, 2JUâIf a station called

does not answer after having been called

three separate times, do not repeat the call

for 15 minutes. In answering calls, make

the call letters of the station which has

