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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.

Where there are wireless stations

there will also be airdomes. Airplanes,

after scouting flights, will be able to

send off immediate reports, if neces-

sary, by wireless. Every military force

on the march will be required to carry

a wireless outfit and keep in touch with

the nearest wireless station.

The gulf ports at which wireless

stations will be built, if the plan is

carried out in all its details, are Mata-

moras, Tampico, Tuxpam, Vera Cruz,

Puerto Mexico, Progreso and Puerto

Morelos.

Locations on the Pacific side will be

San Quentin, Bahia, Magdalena, Topo-

lobampo, Manzanillo, Acapulco and

Salina Cruz.

While these plans are looked upon

with favor by military authorities and

are now before President Obregon, it

is doubted that work upon such an

expensive undertaking will be com-

menced while the Mexican Treasury

is in its present lean condition.

â�¦ â�¦ â�¦

Shopping by Radio

SHIP at once, 100 pounds of

bacon. Rush!" This rush order

came floating through the ether all the

way from Rockville Center, L. I., to

New Haven, intended for the Sperry &

Barnes Company. Three hours later

the goods were on their way to their

destination, going on record as the

first order received in New Haven over

the wireless telephone and shipped in

record-destroying time.

The message was received by Stal-

Martino, of Woodbridge. It was sent

out from Carmann's market, in Rock-

ville Center. Martino relayed the or-

der to the Sperry & Barnes concern,

who made immediate preparations for

shipping so as to serve their customer

as quickly as possible, thereby estab-

lishing a precedent for speed in this

direction as well.

This is believed to be the first real

bona fide order to be received in New

Haven, Conn., over the wireless tele-

phone.

â�¦ â�¦ â�¦

Radio Stock Tickers for Ships

THE tired man with tickerosis will

no longer be able to get a respite

from the malady by taking a trip to

sea. They are going tp install tickers

on ocean liners and the voice of the

ticker will mingle with what the wild

waves are saying. The idea and its

execution is due to the Bowman group

of hotels, according to Robert J. Ken-

nedy, the Biltmore representative.

Mr. Kennedy says:

"A powerful wireless equipment has

been installed on the Commodore roof

by direction of John McE. Bowman,

President of the Bowman hotels. The

wireless room has every facility and

modern bit of apparatus for sending

and receiving radio messages, with ex-

pert wireless operators in charge of

Marshall C. Wright, chief radio op-

erator."

Venezuela Builds Four Radio

Stations

WIRELESS stations are being

erected in Caracas, La Guaira,

Maracay, Valencia and the other

principal cities of the country, accord-

ing to an announcement of the Vene-

zulean Commercial Agency in New

York City. The one at Caracas is to

have exceptionally long range and is

to be capable of communicating with

similar stations in this country and in

Europe. The other Venezulean sta-

tions, a number of which are already in

operation, are to be employed in trans-

mitting official and private messages.

Importers and exporters have com-

plained for some time of the inade-

quate cable facilities provided between

the United States and Venezuela, and

it is thought that the new wireless

plant at Caracas will do much toward

obviating these difficulties. At the

same time the Government is planning

the erection of a dozen or so light-

houses along the coast. Bids for these

have been requested in this country,

and the contract will probably go to

an American firm.

â�¦ â�¦ â�¦

Berlin-Copenhagen Radiophone

Service

A WIRELESS telephone service be-

**â�¢ tween Berlin and Copenhagen has

just been established following success-

ful experiments. Four kilowatt Poul-

son transmitters are used.

The inauguration of a general serv-

ice marks progress in the experiments

which have been carried on since De-

cember, 1920, when music was trans-

mitted by wireless telephone from Ber-

lin. Wireless telephone stations in

England, at Sarajevo and at Moscow

reported having heard it.

Experiments have proved success-

ful with ships 900 miles out at sea.

â�¦ â�¦ â�¦

Japan Protests Chinese Radio

Contract

JAPAN will protest against the sign-

ing with the Federal Radio Com-

pany of America for a wireless tele-

graph station at Shanghai, it is de-

clared, by newspapers in Tokio. This

country will hold, it is said, that sign-

ing the contract would be in violation

of a previous engagement between

China and the Mitsui Company, a

Japanese concern.

Washington, D. Câ��The State De-

partment is without information re-

garding the latest protest which dis-

patches from Tokio assert the Japanese

Government contemplates making to

the Chinese Government against its

contract with the American Federal

Wireless Telegraph Company for erec-

tion of a wireless station at Shanghai.

Minister Schurman at Peking in-

formed the State Department recently
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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.

Libly. This is accomplished by connecting two reactances

in parallel and adjusting one of them for zero value at the

resonant frequency of the oscillatory circuit in which the

interfering signal current flows. The parallel reactances

are then connected in series with the oscillatory circuit

and the parallel reactances in series with each other

are adjusted for zero value at the frequency of the in-

terfering signal current.

Previously this was accomplished by connecting the

parallel reactance in series with the oscillatory circuit in

order to adjust the parallel reactances in series with each

other for zero value at the frequency of the interfering

current, and then to adjust the reactance of the oscillat-

ory circuit so that the reactance of the oscillatory circuit

in series with the parallel reactances will be zero at the

frequency of the signal current selected for reception or

amplification by series resonance.

Figure 1, with switch 1 thrown to the right, represents

a complete radio receiving system. The reactances of the

antenna circuit and the secondary oscillatory circuit are

made zero at the frequency of the waves of the signal

selected for reception.

When an interfering signal wave impresses an electro-

motive force of a difference frequency upon the antenna

circuit the reactance of inductance A and condenser B in

series is made equal to the reactance of the antenna circuit

at resonant frequency and then switch 1 is thrown to the

left. The inductance C is then adjusted until the re-

actance of inductance A, condenser B, and inductance C

in series, is zero at the frequency of the interfering

impressed electromotive force. In figure 1 it is assumed

that the frequency of the interfering e.m.f. is less than

the frequency of the impressed e.m.f. due to the signal

selected for reception. Parallel resonance is attained in

the circuit A, B, C, when the interfering current in the

antenna circuit is a minimum.

For convenience let the reactance of the antenna circuit

be represented by X when switch 1 is thrown to the right.

Let the reactance of inductance A and condenser B in

series be represented by Y and let the reactance of in-

ductance C be represented by Z. Then both X and Y

are zero at the frequency of the waves of the signal

selected for reception and Y plus Z equals zero at the

frequency of the interfering waves. The word "fre-

quency" refers to the quantity, which is inversely propor-

tional to wavelength or length of the waves.

The total reactance of X in series, with Y and Z in

parallel, will be represented by U which is expressed

mathematically bv the equation,

YZ

U = X H

Y + Z

from which it is seen that U is Zero when both X and Y

yare zero. For every value of Z there is a second

frequency at which U equals zero and a third

frequency at which U equals infinity.

Circuit diagram of the selective receiving system

The parallel reactance Y and Z in series, when con-

nected in series with X, will be designated the parallel

resonance circuit. The circuit A, B, C, is the parallel

resonance circuit in figure 1. The reactances of the series

resonance circuit is either X when the switch is thrown

to the right or U when the switch is thrown to the left.

The parallel resonance circuit constitutes an infinite re-

actance to current through X having the frequency at

which parallel resonance takes place.

This method of introducing parallel reactances is an

improvement on the present method which is equivalent

to throwing switch 1 to the left, adjusting Y plus Z

for zero reactance at the frequency of the interfering

current ,and then adjusting X so that the reactance U

will be zero at the frequency of the selected signal

waves. This method interrupts reception, and reactance

X cannot be graduated for wavelength since X will have

different values when U equals zero.
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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 >

' â�¢ [<>
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Fig. 1

F/g 2

Figure 1â��Transmitter. Figure 2â��Receiver. Figure 3â��Diagrammatic 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

resistance.

As the loss of energy is considerably lessened in the

case of dielectric transmission a considerable increase in

range is obtained in the case of transmission by pure

current conduction, presupposing that success is obtained

in radiating considerable quantities of energy in the form

of very short waves.

The gist of this system resides in the fact that the fre-

quency of the electric current is so calculated that the re-

actance of the medium, that is the sea water, becomes

equal to or less than the ohmic resistance of the medium.

This requirement is obtained owing to the fact that the

frequency adopted for use is selected at not less than

another ship, a corresponding receiver is arranged, which

absorbs the radio waves and transmits them to a de-

tector suitable for frequencies of the above-mentioned

magnitude.

In the accompanying illustration an arrangement is

shown including a transmitter housed in the double bot-

tom of a ship preferably between two beams A, and com-

prises two radiators, O, O, formed in accordance with

the Hertz oscillators having one of their ends disposed ia

a receiver B, filled with petroleum P, and with their other

ends extending into the water outside. The oscillators O,

are connected to the generator G, by the lead-in or con-

ducting wires Z, which pass through the ship's bottom W,

and are surrounded by suitable insulation at their points

of passage through the bottom. Between the radiators

O, O, which serves as electrodes, there passes a luminous

arc which generates very high frequency waves after'a

manner of the well-known Dudell phenomenon. In the

conductors Z, there are formed large chocker spools D,

for the purpose of preventing an overflow of waves to the

generator. In case the ship is already provided with a

conduction net-work of sufficient high tension, say about

500 volts, the transmitter device may also be connected

in the same, or a suitable transformer may be used.

The receiving device shown in figure 2 is similar to the

transmitter and has disposed below the bottom of the

ship W, electrodes E, similar to the oscillators of the

transmitter. These electrodes have one of their ends dis-

posed in a receiver B, secured to the bottom of the ship

and filled with petroleum while their other ends project

into the water. Between the ends of the electrodes which

are arranged in the petroleum receiver there is provided

a thermo-element T, connected with a galvanometer M, by

the conductor Z, which extend through the ship's bottom

and have insulating material arranged around them at the

points where they pass through.

It is to be understood that both the transmitter and the
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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+(â��L--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

1 1

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.

It naturally follows that in a rising frequency more

and more current must spread out on the last mentioned

path and furthermore, the more current spread out, the

smaller the value of the equation. However, inasmuch as

in this spreading out process much smaller losses arise

than with the ordinary conducting path (due to absorp-

tion), it naturally follows that with the rising frequency,

all other conditions being equal, the wave spreading must

become better.

A Switching Device for Tube Circuit

ARADIO transmitter using current from an alternat-

ing source which is rectified and then smoothed out

by a condenser has provision for the oscillator,

whether tube or spark, to be worked off this condenser as

a source of direct current. Owing to the high resistance of

the rectifying tube the potential across the condenser varies

greatly with the variations of load, and as this potential de-

In figure 1, T is an alternating current transformer

which delivers high tension current to a rectifying tube.

L is a blocking condenser of large capacity which

smoothes out the current to the oscillator. K, K1, are

Switching system for an A. C.

termines the signal strength in the case of a spark set, and

both the wave-length and signal strength in the case of a

tube set, it is very desirable that this potential be kept

constant. A method of accomplishing this by simulta-

neously opening and closing the circuits supplying current

to the condenser and from the condenser to the oscillator,

has been developed in London by H. J. Round and W. T.

Ditcham.

Figure 2 Figure 3

source to develop D. C. supply

two arms of a key or switch that open the circuits simul-

taneously, whereby the potential of L remains constant.

In some cases the two arms of the key are shunted by

resistances so that the transmitter is kept feebly oscillat-

ing even when the key is open. The resistances are so

adjusted that the potential of the blocking condenser re-

mains constant.

In the modified arrangement shown in figure 2, the
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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 1â��Circuit 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

are produced in the antenna circuit by impact excitation.

The gap is so constructed and the circuits are so con-

nected that the condenser-discharges across the gap are

substantially unidirectional. The make and break de-

vice illustrated in figure 1 is simply a wheel with alter-

nating conducting segments and insulating segments

which are engaged by contacting brushes. The wheel is

driven at the proper speed to continuously make and

break the circuit which shunts the spark gap. For

proper operation, the peripheral speed of the wheel

should be great enough so that with the particular value

â�¢8 Figure 2â��Circuit using buzzer make and break

curring at the break will be a useful spark,

that is, the condenser instead of discharging â� =â� 

through the gap will at first discharge through the

buzzer gap and high frequency oscillations will be in-

duced thereby in the oscillation circuit. In practice it

is found that the buzzer type of make and break operates

as follows: When the contacts separate, initial sparking

occurs at the buzzer gap. When this gap becomes wider

than the main gap the sparking is shifted from the

buzzer gap to the main gap. This shift has the advantage

of .relieving the buzzer gap of the load which would tend

to overload it. This is particularly important as it is

difficult to make buzzers of proper frequency and yet

large enough to take care of any considerable degree of

power. The shift of the spark from the buzzer gap to

the main gap is also advantageous in that the final spark-

ing occurs through a gap whose maximum length is

fixed. If the sparking should occur entirely through

the buzzer gap without being shifted to the main gap,

the gap length would then vary from zero to an un-

desirable maximum when the buzzer contacts are

fully separated. It is found that the quenching prop-

erties of the gap decrease as its length increases, so

that it is desirable that the sparking be shifted to a

gap of predetermined length rather than a gap whose

length is variable and increases to an undesirable

amount.

The speed of the make and break device can be ad-

justed to give the desired group frequency to the trains

of radiating oscillations. Not only does the make and

break device furnish a simple means of producing prop-

erly timed groups of high frequency oscillations, but it

permits the advantageous use of the energy stored in

the inductance in connection with the source of electro-

motive force, permitting the apparatus to be worked at

a considerable range of impressed electromotive force,

as the inductance stores energy and tends to raise the

voltage applied to the condenser when the make and

break device breaks the shunt circuit
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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 1â��Circuit showing b

modulation by grid Injection

Figure 2â��Radio 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

The Wireless Age, in an article on

"Amateur C.W. Transmission" by Fel-

der. The grid condenser Cg is shunt-

ted by the secondary of a Western

is open, thus throwing the buzzer out

of circuit.

Figure 2 shows the radio frequency

oscillating circuit and the Heising sys-

tem of modulation. The oscillating

circuit was changed as shown, because

this is most frequently employed on

commercial sets. As in the first method,

switches are employed to insert either

buzzer modulation or chopper modula-

tion.

The construction of the chopper is

described in detail in the article men-

tioned in the first paragraph. The

buzzer used was the standard Century

buzzer, as employed on practically all

commercial and Navy sets. The gen-

eral method of carrying out the tests

is to use a definite power in the an-

tenna, measured by the current, for

both buzzer and chopper modulation.

Modulate this power by both meth-

ods, and determine the audibility at a

receiving station located some distance

from the transmitter.

The results of the tests definitely

pointed to the conclusion that the chop-

per method of modulating was about

pie reason that it is difficult to get the

necessary energy from the buzzer or

microphone to modulate completely.

The very good sets usually reach a

value of 75 per cent, maximum modu-

lation, but an average set is consid-

ered quite good if it modulates around

50 per cent. With the chopper the

case is absolutely and entirely differ-

ent. With the chopper complete 100

per cent, modulation is always ob-

tained. The chopper simply interrupts

the transmission and consequently the

antenna current, when it does exist,

is always at a maximum. The inter-

ruption of the chopper does not af-

fect the antenna current, whereas the

modulation of the buzzer does af-

fect it, and generally, since the modu-

lation is less than 100 per cent., the

antenna current on the average is less

than full value. It will therefore be

evident that the chopper will result in

a higher audibility and therefore

greater range than the buzzer.

When it comes to a question of con-

trolling and operating these two de-

vices for interruption of C.W. we

27
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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

Circuit diagrams of various systems of modulation

should give the maximum signal

strength with a minimum of tubes,

should maintain a constant adjustment

under long periods of service, and

should produce the least possible inter-

ference by a continuous carrier wave.

The principal modulation systems in

common use, are:

I. Buzzer in modulation transformer

3. Chopper in grid leak circuit.

4. Chopper in plate circuit.

In addition to the above, it is also

possible to use the buzzer or chopper

in the ground lead, but this is imprac-

tical except for very low powered sets,

where there is no danger of an arc-

over with the consequent destruction

of the buzzer. Even then there is a

speech transmission, the transmitter

being replaced by a buzzer and key in

series. Figure 1 shows this system

applied to the Heising modulator cir-

cuit, and in figure 2 to the grid modu-

lation system. Of the two, the Heis-

ing system gives stronger and better

signals than the grid system, but it re-

quires two tubes. When using either
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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

serves to conduct the grid leak current,

and by modulating the grid of the 5-

watt tube, excellent control of the

larger tube can be obtained.

These different modulation systems

open a broad field for experiment for

the amateur, but, all things considered,

the writer believes that grid leak modu-

lation by chopper affords the best sys-

tem of all.

Modulation by Buzzer or Chopper

ACOMPARISON of these two

methods of interrupting con-

tinuous waves must take into

consideration the following important

factors:

1. Whether the modulation is ef-

fected at the transmitter end or

receiver end.

2. The amount of current to be in-

terrupted.

3. The amount of space occupied by

the interrupter.

By M. Wolf

THIRD PRIZE $3.00

the buzzer which simply requires one

or two dry cells to operate it. The

chopper requires a driving motor,

which in itself is a very expensive

item. So that from these two points

of view, apart from the performance

of either, the buzzer is the preferable

means.

The amount of current to be inter-

ters the chopper is preferable to the

buzzer, but that on low power trans-

mitters either the chopper or buzzer

may be used. However, I have found

that the buzzer may be very effectively

employed even in high power bulb

transmitters, only provided it is prop-

erly placed in the circuit. It will prob-

ably be found that most amateurs con-

nect their chopper in the positive lead

from the D.C. generator, thus break-

ing the heavy plate current, or directly

Circuits

4. The economy and efficiency of the

interrupter.

With regard to the last two factors

a few words will dispose of them. The

buzzer will always occupy much less

space than any kind of chopper no

matter how constructed, and the over-

all cost of the buzzer interrupter as

compared with the chopper is very

much lower. When the cost of mate-

rials and the labor of constructing a

good chopper is taken into account it

will be found to be far in excess of

of modulating systems that break the antenna current

rupted is a very important point to con-

sider in making comparisons. The buz-

zer at best has very small contact sur-

faces which cannot conveniently be in-

creased. The chopper may be built to

have as large or small contact surfaces

as one pleases. Consequently on sets

where the interrupted current is very

high or even moderately high the chop-

per is superior to the buzzer. In fact

only the chopper can be used for these

currents. In view of this fact it might

be said that for high power transmit-

in the oscillating antenna circuit, thus

breaking the antenna current, as seen

in figures 1 and 2. The buzzer thus

used cannot be employed in these high

powered sets. However, I have found

that equally good results can be ob-

tained by placing the buzzer in the

grid circuit in one of two ways, shown

in figures 3 and 4.

In figure 3 the set was operated

with the buzzer in series with the grid

leak. The effect with this connection

is excellent and if the buzzer is prop-
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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.â��Free air for all

forms of transmission, including testing;

2, 7.00 p. m. to 9.50 p. m.â��Local 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 hourâ��20 to 30

minutes or 50 to 60 minutes, except last

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

a. m.â��Long 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.â��Free 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 timesâ��no moreâ��with two minute in-

tervals between calls. Exampleâ��2BK, 2BK,

2BK de 2}ti, 2JU, 2JUâ��If 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

called three times, sign the letters of the

station called once, and end with K. Ex-

ampleâ��2JU, 2JU, 2JU de BK-Kâ��This

procedure should be followed both in long-

distance and local work. C. W. stations

when calling other stations are allowed a

double-length call. Call three times, sign

three times, call three times, sign three

times; 10, No station should transmit unless

the operator is sure other nearby stations

are "clear." 11, Instructions for routing

traffic will be issued by the Traffic Super-

visor according to conditions, but as a

general rule traffic should be relayed to the

stations best equipped or situated to handle

it; 12, The International abbreviations must

be used whenever possible. Conversations

should be brief.

The Council decided to print these rules

and regulations on cards %Vi x 11 and fur-

nish copies to every transmitting station in

the Second District.

The Council feels that it has taken a

big step in the right direction and that its

plan of self-government will result in big

improvement in what had become an in-

tolerable condition, especially during the

evening when all classes of stations at-

tempted to work at once.

According to the plan adopted for the

enforcement of the regulation, the Traffic

Supervisor of the Council will appoint as-

sistant supervisors, each one of whom will

be responsible for the observance of the

regulations in a particular section of the

district.

The Council as a whole will co-operate

closely with the Chief Radio Inspector of

the District in the enforcement of the

United States radio laws.

V V

AC CORDING to the Detroit, Mich., Newi

it is doubtful if the fanner is talcing ad-

vantage of what is being done for him by

means of radio. Market, grain and weather

reports are being sent out daily to every

section of the country. The radiophone is

also doing its share to keep the rural dis-

tricts in touch with the market centers. The

latest news bulletins are being sent out

daily along with concerts and entertain-

ments.

The average farm is so situated that a

reliable receiving station can be erected

with little expense. The farm and its pos-

sibilities are envied by the city chap. There

are no high buildings to obstruct radio

waves and, with an antenna of moderate

height, good results should be obtained. The

benefits derived will more than pay for the

cost of the station and will afford a pleas-

ant pastime for those who are interested.

Farms supplied with electric power can

install a transmitting station and thereby

keep in touch with other stations, which

would afford a rapid means of sending out

and receiving information of all kinds.

V V

''THE Nashville, Tenn., Radio Club had a

radio exhibit at the state fair which gave

all a chance to learn something about the

wonders of wireless telegraphy and wire-

less telephony. An aerial was erected on

one of the state fair buildings and several

sets installed. The aerial consisted of four

wires stretched between two wooden

spreaders and the whole suspended from

two flagpoles. Following is a list of some

of the stations heard: Bordeaux, France;

Paris, France; Rome, Italy; Nauen, Ger-

many; Stavanger, Norway; New Bruns-

wick, N. J., Key West, Fla.; Colon, Canal

Zone; San Diego, Cal.; Annapolis, Md.;

Carnarvon, Wales; Hong Kong, China; the

Itawana Islands and other places. Besides

these large high-powered stations a great

many other stations of low power, both

commercial and amateur, were heard.

V V

AT a meeting held on September 13 the

radio amateurs of Flint, Mich., organ-

ized the Flint Radio Association with an

executive council. Officers of the executive

council were nominated and elected by

popular vote of the entire assembly.

33

Officers comprising the executive council

are Frank D. Fallin, Guy R. Cowing, Earl

Brockway, Charles Valentine, Thomas

Lathrop, William Forbey and N. G. Dou-

dell. The executive council will elect their

chairman, secretary, treasurer, traffic mana-

ger and other officers necessary to carry out

the business of the association and sched-

ules and other matters of operating will be

decided upon. In short, Flint is out to.

eliminate QRM and do its share in hand-

ling traffic and before winter and the radio

season is in full swing, Flint will have some

good spark stations as well as C. W.

V V

'"THE last regular meeting of the Detroit

Radio Association was called to order

by President Darr, who gave a short talk

on the plans of dividing the club as the

Chicago amateurs have done. The most

important reason for dividing the associa-

tion is that difficulty is experienced in try-

ing to make one organization interesting to.

both the beginner and the advanced

radio men. Under this plan, several small

clubs will be organized which will be under

the board of directors and the executive

council. Each club will have a representa-

tive in the council and all laws and regula-

tions will be made by this body, which

being made up of delegates from the vari-

ous clubs, shall be the governing body.

Each separate organization will have its

own officers and can hold its meetings when

and where it pleases. Once a month the

secretaries of the various clubs shall send

in a complete report of the activities during

that month.

Edward Boyes explained the various de-

tails of the division of the association,

saying that the head of the association shall

be the board of directors which will grant

charters to other clubs that care to be-

come affiliated with the Detroit Radio As-

sociation. At the next meeting of the

association a new board of directors will

be elected and everyone interested in radio

should be on hand to assist in this election.

There is to be a traffic committee to take

care of all complaints of interference.

V V

"pHE Troy Y. M. C. A. Radio Club held

its first meeting of the season on Sep-

tember 28, at which plans for a new station

were discussed. Last year the club station,

known as 2SZ among amateurs, established

the record for amateurs of the capital dis-

trict by working a station at Wichita, Kan-

sas, 1,300 miles away. It is hoped that this

record will be bettered by 2SZ this season.

Officers for the new year will be elected

at a later meeting to be held at the Y. M.

C. A.

V V

'T'HE Radio Engineering Society held its

bi-weekly meeting in The Dispatch Build-

ing, Fifth avenue, September 24, with

President Coleman presiding. Proposed

changes in the club's constitution were

finally acted upon. These changes were: In

electing officers the president can cast a




















