










16

January, 1922

THE WIRELESS AGE

Radiophones on Coast Guard

Boats

OAST guard crews along the New

^ Jersey coast soon are to be

equipped with wireless telephone appa-

ratus to assist them in their work of

life saving and running down rum

smugglers, it was announced by offi-

cials of the United States Coast

Guard Board.

The Board has been conducting tests

along the coast for several days.

Guards in a boat five miles at sea,

talked with mates in the patrol station

at the Inlet near Atlantic City carry-

ing on conversations with the same

ease that the ordinary telephone af-

fords.

Installation of the radio phone is to

start immediately.

â�¦ â�¦ â�¦

Branley Refuses Prize

I AST year the Chamber of Depu-

*~* ties, of France, voted to give 20.000

francs to Edouard Branley, inventor

of improvements in wireless telegra-

phy, for the extension of his labora-

tory and continuation of his researches.

Recently it was decided to extend the

gift into an annual grant of the same

amount.

A letter has been received from M.

Branley thanking the Chamber but re-

jecting the offer. In explanation he

says: "I do not consider myself in the

same ranks as Pasteur, Lamartine and

the great names which we revere and

with whom I cannot be compared. My

own modest resources will suffice me."

â�¦ â�¦ â�¦

Churches Use Radio

TpHE members of the Bushwick Ave-

* nue Congregational Church, Brook-

lyn are displaying unusual interest in

the wireless equipment which was re-

cently installed in the church building.

The sermon preached by the Rev.

John Lewis Clark, pastor, on Sunday

evening was conveyed over the wire-

less apparatus, which has a sending ca-

pacity of 300 miles. Dr. Clark stands

in his usual position when delivering

the sermon, and there is nothing to

indicate that his words are being trans-

mitted and probably lisfened to by hun-

dreds of persons living as far away

as Philadelphia or Troy.

Two hundred and fifty persons gath-

ered in St. Paul's Methodist Episco-

pal Church, Eighty-sixth street and

West End avenue. New York to

hear a radio telephone concert.

Several men from their homes in

different parts of New Tersey and

Long Island made short addresses and

an orchestra of s'ring ins'ruments

plaved several numbers. Dr. Rav-

mond Formnn. pastor of the church,

arranged radio concerts during the

Christmas holidays.

The members of the Herron Avenue

Presbyterian Church, Pittsburgh, who

have been without a regular pastor for

some time, enjoyed by the aid of the

wireless the service conducted in the

Calvary Episcopal church of that city

last Sunday.

Members in Herron church, who are

wireless enthusiasts, installed a small

receiving outfit in the church. A loop

antenna, a condenser and amplifier,

was put upon the rostrum where the

preacher was wont to stand. The horn

stood on the pulpit.

The congregation gathered and wait-

ed for the transmission of the service

from the other church. Very clearly

and distinctly the music of the Calvary

choir was received, then the voice of

the rector was heard preaching the

sermon.

The success of the experiment led

participants to predict that some time in

the future a great preacher will deliver

his sermon to thousands gathered in

many churches by the aid of the wire-

less.

There's a collection box in one South

Side church, Chicago, Illinois, that is

not getting all the money its congrega-

tion warrants.

The reason is that the church is

equipped with a microphone which en-

ables telephone operators within a ra-

dius of many miles to "listen in" on

sermons and hymn singing. This fact

was revealed yesterday by Professor

Phillip Fox of the Northwestern Uni-

versity asfronomical department. Tie

has "attended" many services by wire-

less in his observatory.

"I figure I owe the church about

$5. I will gladly remit, if I can find

out which one it is."

With the aid of wireless telephony,

the first services of the "Radio

Church of America" were heard by

thousands of persons. The size of

the "congregation" was estima'ed at

"anywhere between 25,000 and 50,-

000 persons," depending, it was said,

entirely on the interest that the serv-

ices created among the poten'ial

auditors and not up any mechanical

limi*ations within the carrying radius.

Dr. Richard Jay Ward preached

the sermon and was assisted by Dr.

M. H. Leventhal.

Persons in Washington, Wilming-

ton and other cities around Bal imore

'and as far away as New Haven-,

Conn., "listened" in on a sermon

preached by wireless telephone by the

Rev. Dr. Francis T. Tage. former

president of the Methodist Protestant

General Conference.

Not a dozen persons were in the

same room with Dr. Tagg when he

delivered his sermon, but it is

esMma'ed that more than 2.000 heard

him preach, and also heard the hymns

which preceded the sermon in this

unusual service.

The Rev. Joseph M. Kelley, of the

faculty of Loyola College, Baltimore,

Md., delivered a radio sermon that

was heard distinctly at points far dis-

tant from Baltimore. Father Kelley

is a wireless telephone enthusiast,

working the station at Loyola College.

Preceding the sermon, a violin solo

was played by Raymond Dugan.

â�¦ â�¦ â�¦

Fleming Speaks on Vagrant

Radio Signals

\T7HERE do the mysterious "va-

* * grant" signals come from that

every dayâ��and particularly at nightâ��

are received on' wireless aerials?

Despite the most diligent research

experts are not yet able to answer

the question with any degree of cer-

tainty.

"From the earliest days of long

distance wireless telegraphy the diffi-

culties in reception due to vagrant or

natural electric waves and atmos-

pheric electric discharges passing

down the receiving aerial have been

the bane of the wireless telegraph-

ist," said Prof. J. A. Fleming in a

lecture to the Royal Society of Arts.

Prof. Fleming, who invented the

thermionic valve receiver which rev-

olutionized wireless telegraphy and

telephony, said: "Having regard to

the fact that the positive atmospheric

electric potential gradient of the earth

increases at the rate of about too

volts per metre of ascent, roughly

speaking, it is not surprising that

aerials several hundred feet high may

be traversed by quite large currents

due to this cause alone which may

utterly swamp the feeble signal cur-

rents."

â�¦ â�¦ â�¦

Australian Radio Plant Planned

HP HE Australian Federal Parliament

* has appointed a committee with au-

thority to investigate and approve a

plan for the establishment of direct

wireless communication between

Great Britain and Australia.

Interest in the undertaking has been

stimulated by the facility with which

Australian stations caught President

Harding's "round the world" wireless

message and by the fact that press as-

sociations received without relay mes-

sages sent from Carnarvon, Wales.

Prime Minister Hughes has announced

a proposed direct wireless scheme

linking Australia, the Uni'ed Kingdom

and America. The Commonwealth

and the Amalgamated Wireless Com-

pany will jointly finance the scheme,

the Government holding the controll-

ing interest in the company.

High power stations will be con-

structed within two vears. to be nn-

era'ed at rates two-thirds of the cable

rates.
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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

Rectified A. C. for Plates and A. C. for Filaments

of Vacuum Tubes

ONE of the reasons why the use

of A.C. has not found a more

general application among ama-

teurs is probably that it is relatively

new as compared with the use of D.C.,

and like all new methods and Nova-

tions it will take some time to come

into its own with the amateur fra-

ternity. That it will come more and

more into use is shown by the fact

that all the radio manufacturing com-

panies are making and selling A.C.

rectifiers and transformers for the

plate circuit of vacuum tubes.

Once the amateur has tried the use

of A.C. on vacuum tubes he will not

stop using it. It presents no more dif-

ficulties than the use of D.C. on the

plate and is certainly more convenient.

For it is a fact that most houses are

equipped with A.C. power rather than

with D.C. Also if he wants to use

very high potentials he is limited by

his D.C. generator voltage, whereas he

can buy or even build a transformer

to give him any desired voltage for his

plates.

As for the circuits to use these are

becoming quite well known. The use

of rectified A.C. was originally ex-

plained by Dr. Hull of the General

Electric Co. and the circuits he ad-

vanced are those still in use. If the

proper constants are used in these cir-

cuits no bugs or difficulties will arise

and operation of the tube set will be as

steady as with the use of D.C. Then

again these circuits permit of the use

of A.C. for the filaments of both recti-

fiers and power tubes, which does

away with the annoying inconveniences

of run-down batteries, charging them,

keeping them in good condition, etc.

Also the use of A.C. for the filaments

has the effect of giving a longer tube

life than the use of D.C, as explained

in the Radio Corporation's catalogue

of amateur apparatus.

The writer uses A.C. for the fila-

ments and rectified A.C. for the plates

of his power tubes. The circuits he

uses have been taken from an article

on a "Continuous Wave Transmitter,"

which appeared in the April 1921 issue

of The Wireless Age. In place of the

rectifiers the writer used two power

tubes, as recommended in the referred

By M. Wolf

FIRST PRIZE $10.00

article, and connected the grids of these

tubes to the filaments, and then used

plates and filaments as in the regular

rectifier tubes. This arrangement gives

excellent results, and saves the cost of

extra rectifiers if enough power tubes

are available.

The circuit employing the A.C. is

shown in figure I. The power trans-

former was made up according to the

specifications given in the mentioned

article as follows: A shell type core

was built up as in figure 2, of silicon

tension secondaries, one on each leg,

of 12 turns each of No. 12 D.C.C.

One of these supplied the filaments of

the power tubes, the other the fila-

ments of the rectifiers with current.

Assuming a voltage of 110 in the pri-

mary, which the supply power usually

is, there would be 12 volts in each of

these secondaries, sufficient for my low

power tubes. By winding more turns

on these low tension secondaries and

using a rheostat or reactance in series

more voltage could be obtained if nec-

essary and the proper adjustment could

be made with rheostat or reactance.

The high tension secondary supply-

ing plate voltage was wound over the

F/p. i

Fig. 3

Figure 1â��Circuit employing A. C. for vacnnm rubes,

mensions. Figure

Figure 2â��Transformer di-

â�¢Filter circuit connections when two iron choke colls are used

steel laminations, No. 29 gauge. The

size of the laminations and the method

of assembly will be clear from the dia-

gram. In order to decrease the losses

and thus increase the efficiency of

the transformer, one side of each

lamination was shellacked. The lami-

nations were then bound together by a

layer of linen tape, and an insulating

layer of oak tag paper placed over

this. Three windings were placed on

the core. The primary winding was

wound on the center leg of the core

and was made up of no turns of No.

18 D.C.C. wire, the winding being in

two layers of 55 turns each. On the

other two legs were wound two low

27

primary winding on the center leg.

Over the primary were wound two

layers of oak tag paper providing suf-

ficient insulation between primary and

secondary. On this were wound 880

turns of No. 26 D.C.C, in six layers.

This gave a total secondary transfor-

mation ratio of eight, thus giving 880

volts. Since only half of this was

used for the plates of the power tubes,

according to the circuit employed,

there was about 400 volts on the plate,

allowing for voltage drops, trans-

former losses, etc.

This transformer was used in the

circuits shown in figure 1. In the fil-

(C0ntAnue.1t rm page 48)

/



38

January, 1922

THE WIRELESS AGE

A.C.vs. D.C.for Filament Lighting and Plate Cur-

rent Supply for Vacuum Tube Transmission

By Edward Thomas Jones

SECOND PRIZE $5.00

IN answering this question one

must be set to receive severe criti-

cism from both the pro's and the

can's. But the experimenter who has

gabbled with A.C. and D.C. for tubes

will admit that perfect operation can

be had from both sources. It is

merely a matter of the expense in-

volved. In this instance I might add

tjiat the A.C. supply is rapidly taking

the place of the once staunch D.C.

source of supply. From my observa-

tions with both sources of supply I

have the following remarks to pre-

aent:

1. A.C. source of supply can be

smoothed out just as clearly as the

D.C. source of supply.

2. The A.C. transformer and recti-

fying outfit is much cheaper than the

D.C. motor generator unit.

3. Automatic I.C.W. is possible

with A.C. without the introduction of

a chopper device.

4. Self-rectifying circuits work ex-

tremely well when four or more 5-watt

tubes are connected in parallel, using

10 watts on each half of the cycle.

5. The A.C. apparatus is noiseless.

There are two very workable meth-

ods of rectifying the high voltage A.C.

source delivered from the secondary of

ihe transformer. First, by the keno-

tron rectifier tubes; second, by the use

of electrolytic rectifiers.

Kenotron Rectification

With a 50-watt transformer and two

kenotron UV-216 tubes connected as

shown in figure I the author was able

to obtain 200 milli-amperes at 350

volts. This was on dead shunt to

the meter terminals.

Your attention is directed to the

polarity obtained when tube rectifica-

tion is employed. The center tap of

the filament lighting source is positive

while the center tap of the high volt-

age source is negative. The polarity

twitches around with different types

(>f rectifying devices. It will be noted

that the center tap of the high voltage

source becomes positive in polarity

when the electrolytic rectifier is used

â��see figure 2. On dead short circuit

the plates should not heat more than a

very dull red. This can be noted

when the filament current is suddenly

cut off; the plates in a few seconds

return to their normal temperature.

I have had good success in using

defective receiving tubes, especially

those sold for amplifying purposes. By

process it would permit the forming of

the plates in less time.

One pint jars will do. Use pieces

of lead and aluminum one inch in

width with at least three inches pro-

truding into a solution of borax (20

mull team). Don't be afraid to put

borax into the solution; in fact, it

should be a thoroughly saturated solu-

tion with some borax allowed to settle

on the bottom of the jars. Be sure

that the strips do not touch the borax.

When the aluminum plates spark all

over their surfacesâ��the rectifiers are

complete.

p 4

0â��â��1

^â��'

â��~

Qiao MA

Figure 1â��Kenotron rectifying circuit. Figure 2â��Electrolytic

rectifying "

connecting the grid and plates together

a very good rectifier is constructed.

With two connected in this manner I

have obtained 100 milli-amperes.

Electrolytic Rectification

There is only one stumbling block

in the making of electrolytic rectifiers.

In order to form the plates (deposit a

white crystal formation on the plates),

it is necessary to place them across

the secondary of the transformer. Be-

fore they are formed, the plates in the

solution act as a dead short to the sec-

ondary windings. The secondary wind-

ings get very hot and the pla'e form-

ing process must not be continued for

over fifteen minutes at a time. Ten

minutes would be better. If the trans-

former was immersed in oil during the

: circuit

For best operating conditionsâ��use

one jar for every seventy volts. On a

350-volt transformer I used six jars in

each legâ��see figure 2. With the ar-

rangement noted the author obtained

180 milli-amperes.

Note, however, that the polarity has

changed. The secondary high voltage

center tap is now positive, since the

current can only flow from the lead

to the aluminum plate.

There is absolutely no doubt in my

mind that everyone will eventually take

to the A.C. source of supply for opera-

tion of vacuum tube filaments and

plate supply. Circuits have been

printed galore and it is felt that a

repetition would only act to lengthen

the article for no particular good

reason.

What Power Supply Should the Amateur ^Use on

Vacuum Tube Sets?

THIS problem has no doubt con-

fronted almost every amateur op-

erating vacuum tubes. The solu-

tion is not always a simple one. but in

Certain specific instances is readily at

hand. For example, many amateurs

ftave in their houses only D.C. power.

Thev. therefore, cannot use A.C. or

rectified A.C. expediently or econom-

By Bernard Steinmetz

THIRD PRIZE $3.00

ically. It would be folly to buy an

A.C. motor genera'or for rectification,

when it is cheaper to buy the D.C.

motor generator and use D.C. on the

plates. These amateurs, therefore,

should only use D.C. It is most eco-

nomical, and will give best results.

But how about the amateur who

has A.C. power in his home? In this

case the writer fully believes the ad-

vantage lies with A.C. power. If the

amateur is eoing to use telephonv then

rectified A.C. should be used. If inst

telegraph transmission either rectified

1
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A.C. or straight A.C. for tone trans-

mission can be used.

One of the great advantages in using

A.C. for the filaments of vacuum

tubes is that the life of the tube is

thereby increased. It has been defi-

nitely shown that a tube operated with

A.C. in the filament lasts considerably

longer than a similar tube using D.C.

For this reason alone A.C. should be

used for the filaments regardless of

what power is used for the plates.

Recently numerous circuits have

been developed and perfected for the

use of A.C. or rectified A.C. on the

plates of vacuum tubes. Previously

these circuits were not well known,

and operating them meant trouble and

ping up the voltage can be made or

brought with taps on the primary and

secondary, in this way making it pos-

sible to secure either very high volt-

!ages or very low voltages for the

plates. Thus full power, low power,

or any intermediate power is readily

available for transmission.

In using A.C. the amateur will have

no trouble in rigging circuits up as

these are designed and recommended

by the various manufacturing compa-

nies. To show this the writer gives

here the details of his set using

straight A.C. on the plates for tone

transmission. Two vacuum tubes, each

5 watts, are used, the tubes being the

Radio Corporations UV-202. The cir-

Flgnre 1â��Self-rectification circuit showing nse of A. C. on plates of <

for tone transmission

difficulty, but now there is no reason

for not using A.C, as circuits have

been designed which give no trouble.

A.C. has other advantages. For ex-

ample, by using A.C. direct on the

plates of tubes C.W. tone telegraphy is

obtained, the power tubes themselves

doing the rectifying. Again the use

of A.C. gives a certain flexibility in

operation which is extremely desir-

able. That is, the transformer step-

cuits used are those recommended by

the above company in their newest

catalogue which has recently been is-

sued, and is shown in figure I.

The power transformer is the UP-

1368 transformer manufactured by the

above company designed for 115 volts

primary. However, the primary is

tapped between 100 volts and 115

volts with 2,y* volt taps. The sec-

ondary of this transformer is divided

into three separate windings, one for

lighting the power tube filaments, an-

other for lighting the filaments of rec-

tifier tubes (in this circuit this wind-

ing is not used), and the third, the

high tension winding, goes to the

plates. Two radio frequency choke

coils are used in the two plate leads

for protective purposes and these

chokes Ri and R2 are made as fol-

lows: Take a cardboard or wooden

form about 2j4 inches in diameter and

2 inches long and wind about 90 turns

of No. 30 B. & S. D.C.C. wire on it.

This will give a choke of about 0.5

millihenry inductance which is suffi-

cient for this power. Ci and C2 are

plate stopping condensers which are

about 0.002 microfarad, and can be

purchased for about $2.00 each or can

be made up. The rest of the circuit is

probably well known to most amateurs

and needs no description.

This circuit will give excellent re-

sults, especially since the values of

the different constants has been de-

termined by manufacturing companies.

It might be interesting to mention

that amateurs who may still have 500-

cycle generators can use this to great

advantage. By applying this 500-

cycle current to the plate, C.W. tone

telegraphy can be accomplished and

at the same time the advantages of

musical high tone transmission se-

cured, since the 500 cycles on the

plates is transmitted.

By following the instructions and

circuits of the Radio Corporation of

America's new catalogue, which gives

these various A.C. and rectified cir-

cuits, the amateur will find that the

use of A.C. on his vacuum tubes will

open up new fields for him.

Modulation Systems in Radio Telephony

THE type of modulation system **y L. R. Felder

used in actual practice depends

largely on the generator of radio

frequency oscilla'ions. Thus it is evi-

dent that a modulation svstem which

would be suitable for a vacuum tube

generator of radio frequency oscilla-

tions might be very unsui'able for an

arc generator. The purpose of this

article is to give a descriptive resume

of the various modula'ion methods ac-

tually in use. indicating also to what

type of radio generators these meth-

ods are adapted.

In general modulation methods may

be classified as follows:

A 1. Modulation by varying the

wave length of the radio frequency

oscillator.

2. Modulation by varying the out-

put of the radio frequency oscillator.

Most modulation systems fall into

the second class, the first class not hav-

ing proved itself very practicable. In

this first method of varying the

radiated wave length according to

speech, the radiated wave when speak-

ing is really a band of wave lengths,

with the usual resultant disadvan*ages,

namely, the radiated energy is distrib-

uted over a wide range of wave

lengths, resulting in interference. It

is therefore found that the second

method of varying the output, or the

amplitude of the radiation current, is

practically always used.

Another classification which can be

made is as follows:

B 1. Non-absorption methods of

modulation, where the modulator does

not absorb energy from the oscillafor.

2. Absorption methods of modula-

tion, where the modula'or does absorb

energy from the oscillator.

Both these classes fall under class

A2 above. For our descriptive pur-

poses the classification given under A

suffices, but as each method is con-

sidered separately it will be pointed

out whether it is an absorption or non-

absorption system.

We will pass quickly over the first

class of wave length modulation by

considering briefly one of these meth-

ods, namely, the use of the condenser

microphone. This microphone con-

sists of the usual mouthpiece and dia-

phragm, the latter being attached to a

series of plates which are movable

relative to a fixed series of plates.

The microphone may be connected as

in figure i(a) or i(b). When the

microphone is spoken into the voice

waves move the diaphragm and the

movable plates, thus altering the ca-

pacity of C. The motion of the plates

is proportional to the amplitude of the

speech waves and therefore the capac-
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ity and wave length is also proportion-

al to the amplitude of the speech

waves. In this way speech modula-

tion is effected. This method has dis-

advantages, however, and is therefore

not much in use. We will pass to the

more important methods falling under

class A2.

The first and simplest method is the

use of the standard carbon microphone

in series with the antenna, as shown in

figure 2a. Other methods of connec-

low power device and the manner in'

which it is used here requires the

passage of the radio frequency current

through it or its equivalent, it works

best on low power sets. When used

with high power difficulties arise, such

as packing of the carbon microphone

due to overheating, distortion of

speech, etc. Consequently it becomes

necessary to employ, for higher pow-

ers, microphones in parallel or special-

ly cooled microphones. This is a dif-

the speech, altering the output. When

the microphone is not spoken into the

grid is at its average potential and the

oscillator supplies normal output.

When the microphone is spoken into

the grid voltage swings above and be-

low this mean potential and thus in-

crease and decreases the oscillator

output. Thus this system may be

considered a non-absorption method

if the rises and falls neutralize each

other.

23
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Circuits for various modulation systems

tion as shown in figures 2b, c, reduce

ultimately to the circuit 2a and have

the same effect as the direct micro-

phone-in-antenna system, since the

microphone can be transferred into

the antenna by the usual transformer

relations.

Modulation is accomplished by

speaking into the microphone, which

alters the resistance and hence the

output. This variation of the output

is proportional to the speech varia-

tions. Since the microphone consumes

a certain amount of energy due to its

resistance, this system is properly an

absorption system. The maximum

modulation effect is produced when

the maximum microphone resistance

(or its equivalent if placed in a cou-

pled circuit) equals the antenna re-

sistance.

This system of modulation can be

employed with any type of radio fre-

quency generator, arc, tube, spark or

alternator. Since the microphone is a

ficult problem, and where powers of

any appreciable size are involved this

method should be avoided. It is quite

satisfactory, however, for low powers,

particularly small amateur sets.

Since the use of the microphone, in

controlling radio frequency directly, is

limited to the low powers, it is neces-

sary to employ other means of con-

trol. The vacuum tube possesses

properties which make it readily suit-

able for such control and a series of

modulation methods based on these

properties have been developed.

The first and simplest method is ap-

plicable only to vacuum tube oscillat-

ors and is the method of injecting the

speech energy into the oscillator grid,

as shown in figure 3. The speech volt-

ages in the microphone circuit are

stepped up in the secondary of the in-

duction coil and applied to the grid of

the oscillator. The average potential

of the grid is thus varied and there-

fore the plate current is controlled by

f/gure 4

This method is very satisfactory on

low powers as far as percentage of

modulation and articulation go. For

high powers although complete modu-

lation may be obtained there is con-

siderable distortion of speech and in-

stability of oscillations. This method

is admirably suited to amateur sets.

An absorption system of modula-

tion employing vacuum tubes, which

may be used with any type of radio

frequency generator, is the one shown

in figure 4. The principle of this

system is the use of a resistance in

shunt to a portion of the oscillating

circuit, which resistance may be

varied by speech. Here the variable

resistance is the internal resistance of

a vacuum tube, which is connected

across the antenna loading coil and

ground. The grid is kept normally

at a very high negative potential, and

thus prevents any flow of plate cur-

rent and the output in the antenna is

the normal oscillator output. When
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speaking into the microphone the audio

voltages vary the mean grid potential

and as it becomes more and more posi-

tive the valve resistance becomes less

and withdraws energy from the an-

tenna circuit. Thus energy from the

antenna is absorbed bv the valve in

proportion to the decrease in negative

grid potential produced by the speech

similar manner the plate current with

the result that an alternating audio

frequency voltage is developed across

the iron core inductance L in the

modulator plate circuit. This audio

frequency voltage is proportional to

the speech voltages and, since the

modulator is in parallel with the oscil-

lator, adds to the voltage on the plate

Figure 6 represents a simple circuit

in which magnetic modulation is ef-

fected. A represents any radio fre-

quency oscillator coupled to the an-

tenna. MM represent two coils wound

around an iron core, the coils being

wound in opposite directions so that

the resulting radio frequency induc-

tion in N is zero. N represents the

figure S

Figure 5â��Constant current modulation circuit. Figure 6â��Magnetic modulation circuit

voltages, modulation of the radio fre-

quency output being thereby effected.

This system is adapted to the higher

powers and may be used with any of

the systems of undamped oscillation

generators.

The most popular and widely used

system of modulation employing vac-

uum tubes is that system called con-

stant current modulation, the circuit

of which is shown in figure 5. It is

one of the most effective and efficient

systems and is capable of being used

for any power of the oscillator. It is

used solely in conjunction with vacuum

tube oscillators.

The manner in which modulation is

effected in this system will be readily

understood from the following ex-

planation. As will be seen from the

diagram in figure 5 there is one oscil-

lating tube and one modulating tube.

The modulating tube develops large

audio frequency voltages which modu-

late the radio frequency output in the

following manner. When the micro-

phone is spoken into the average grid

potential is varied by the speech vol-

tages generated in the secondary of

the telephone induction coil. These

variations in grid potential affect in a

of the oscillator. Therefore on the

positive wave of the audio voltage the

oscillator plate voltage increases and

the output also. On the negative wave

of the audio voltage the oscillator plate

voltage decreases and the output like-

wise. In this way modulation is ac-

complished. Since the modulator not

only effects a decrease in the oscillator

output but also supplies a proportion-

ate increase the system is a non-ab-

sorption method. This method will be

found to be superior to all the modula-

tion systems employing vacuum tubes,

giving better control and better articu-

lation. This system is most frequently

used in commercial practice.

The above methods employing

vacuum tubes in modulation cover the

most important and most practicable

in that group. We will now consider

another group of methods employing

a different principle of modulation,

namely, magnetic modulation. This

group of methods may be used with

any type of radio frequency generator

and is adapted to any power. It has

most frequently been used with radio

frequency alternators and has there-

fore handled powers over 50 and 100

kilowatts.

direct current magnetizing coil, in

which circuit the microphone is con-

nected. When the microphone is not

spoken into the direct current through

N magnetizes the iron to a definite ex-

tent, and due to the radio frequency

current through MM the iron losses

have a definite magnitude. These iron

losses are equivalent to the losses in

a given resistance in the antenna. In

other words the iron core when thus

magnetized is equivalent to a certain

effective resistance in the antenna.

When the microphone is spoken into,

the current through the magnetizing

coil N varies with the variation in

speech intensity, and therefore the

magnetization of the iron core varies

also. Consequently the losses in the

iron vary, which is equivalent to vary-

ing the effective resistance of the iron

core and thus varying the antenna out-

put as the speech is impressed on the

microphone. This system of modula-

tion is an absorption system since the

iron core losses are equivalent to an

absorption of energy from the oscilla-

tor. Various modifications of this

method may, of course, be made, but

they all reduce to the above principle.

Transformer Iron Loss Data

"THE proper design of power trans-

*â�  formers reduces itself to the prob-

lem of proportioning the different parts

so that the required output is obtained

with a minimum total loss at a mini-

mum expense. Reduction of the

losses to a minimum is a problem in

the proper choice of materials and di-

mensions of the transformer. The

copper loss is determined and definite

when the size and amount of copper

By Jesse Marsten

wire is decided. The iron loss, how-

ever, depends on a larger number of

factors, namely:

Frequency; flux density; thickness

of iron laminations; quality of lam-

inations; insulation between lamina-

tions; tightness with which lamina-

tions are packed.

The manner in which the iron losses

vary with the first four factors is quite

well known both qualitatively and

quantitatively. This article contains

some interesting qualitative informa-

tion with regard to the last two fac-

tors. The data was obtained from

measurements on a 5 kw. resonance

transformer of standard design, such

as is used on standard 5 kw. quenched

gap sets. The primary design data



















The Monthly Service Bulletin of the

National AmateurWireless Association

Guglielmo Marconi

President

3. Andrew White

Acting President

Founded to promote the best interest of radio com-

munication among wireless amateurs in America

H. L. Welker

Secretary

NATIONAL ADVISORY BOARD OF VICE-PRESIDENTS

Prof. A. B. Kennelly Rear Admiral M. Johnston E. E. Bucher

Harvard Univertitv. Director of Naval Communication* Instructing Engineer

Maj Gen George O. Sijuler Prof. Alfred N. Goldsmith Prof. Charles R. Cross

Chief Signal Officer, V. S. Army College of the City of Xeu> York Massachusetts Institute of Technology

HEADQUARTERS: 326 BROADWAY, NEW YORK

HTHE Second Annual Convention and

-1 Radio Show of the Executive Radio

Council, Second District, will be held at

the Pennsylvania Hotel, New York, March

7 to 11, 1922, inclusive.

Last year's convention and show was the

biggest affair of the kind ever put over in

the history of radio. Next month's issue of

The Wireless Age will describe all the

wonderful things to be shown, talked about

and done this year and you will immediately

realize that this year's affair is going to be

another smashing big success.

A A

TTHE Pompton Valley, N. J., Radio Club

held its first meeting on November 17

at the home of Charles Vreeland, and the

organization was formed with a member-

ship of seven amateurs. Officers were elec-

ted as follows: Charles Vreeland, president

and chief operator; Walter Hughes, secre-

tary and treasurer. A committee to draft

constitution and by-laws was appointed con-

sisting of Walter Cooper, Dudley Kinsey,

Paul Adler and Edward Gaynor. This com-

mittee will also act as an entertainment

committee and have charge of the club

library.

Any person over twelve years of age may

join this club. Application blanks can be

had by applying to Walter Cooper.

A A

A N organization of amateur wireless op-

era tors has been organized in Wester-

ly, R. I., with the object of increasing inter-

est in wireless telegraphy. A committee

consisting of Donald Fancher, Edward

Barber and James McKenzie has been ap-

pointed to make nominations for officers.

A A

M7IRELESS enthusiasts from Providence,

" Pawtucket, Central Falls, Valley Falls,

Taunton, Fall River, New Bedford, Brock-

ton, Westerly, Woonsocket and Bristol, who

have been listening to each other with their

wireless telephone apparatus for the past

two years, met, many of them for the first

time, at a dinner of the Executive Radio

Council of Southern New England at the

Hotel Dreyfus, Providence, R. I., on No-

vember 16.

Seventy-one, many of them women, rang-

ing from amateurs at the game to profes-

sional radio men, attended. Charles O.

Cressey presided and the principal speech

was by Radio Organizer Thomas Giblin of

Pawtucket. Plans were made for a series

of meetings during the winter, at which

prominent radio engineers will be invited to

speak.

The association covers all of New Eng-

land south of Boston.

The object of the council is to stimulate

the studv of the radio system from both the

technical and social standpoint. Its notices

have been transmitted to the members

throueh a powerful sending apparatus in

Pawtucket.

Fellow N.A.W.A. Members:

By the time you see this, it is probable

that 71P, Craig, Alaska, will have his set

working. It is to be a 20-watt C.W. We

all know that many 10-watt and 15-watt

sets have made some pretty good records,

but that's partly due to receiving, so that's

where you come in; listen for A. A. McCue,

71P, Craig, Alaska, on 200 meters, .C.W.

Hear him break records, and best of all,

hear the first real Alaskan "Ham," to break

through..

Mr. McCue has installed a Paragon RA

Ten and he hopes to make some records,â��

we hope he does. So far he's only heard

coast "hams," but winter's here, so there's

no telling what he'll do now.

7IP has an excellent location on the wes-

tern shore of Prince of Wales Island, right

up on the Pacific Ocean.

According to the mail service one would

think Craig a million miles from nowhere,

as it is, though, it's only about 80 miles

from Ketchikan, as the crow flies, so it's

possible that Ketchikan will be linked with

the States via amateur radio before many

moons.

Fraternally,

Roy A. Anderson.

I> EAR-ADMIRAL M. JOHNSTON, who

became Director of Naval Communica-

tions when Rear-Admiral Bullard went on

sea duty, has accepted an invitation to be-

come an honorary vice-president of the Na-

tional Amateur Wireless Association. In

his acceptance of the invitation, Rear-

Admiral Johnston says: "I shall be very

glad to do anything I can for the advance-

ment and interests of amateur wireless op-

erators."

A A

(~)N the night of December 5 C.W. signals

from the station of Colin B. Kennedy,

San Francisco, Calif., Call 6XAB, was

heard by Herbert A. Wadsworth, 70 V

street, N.W., Washington, D.C., an over-

land airline distance of 2,300 miles. The

output of the transmitter at 6XAB was 60

watts.

A A

f*)N Sunday, November 13, the Maryland

Radio Association, Baltimore, Md., in-

augurated a series of Sunday services by

wireless, the sermon and music being sent

out from local stations and received by all

of the more than 2000 stations in the

State. On November 20 Rabbi Louis Bern-

stein of Har Sinai Temple conducted the

services. He talked from the station op-

erated by C. Zamoiski at 2527 Madison ave-

nue on "What Constitutes a Great People."

The music was sent from the station op-

erated bv W. H. Davis at 627 North Mount

street. Mrs. E. T. Paul, soprano soloist at

Har Sinai Temple, sang HarmTs "Holy Art

Thou" The services started at 10 A.M.

"THE regular meeting of the Torrington

Radio Club was held November 10 at

the home of Howard Anderson, 52 Field

street. The meeting was largely attended

and several new members were enrolled.

Many persons have become interested in the

club and its work since its organization in

January, 1920, and indications are that radio

work will prove highly popular in this and

surrounding towns. Among the club's mem-

bers are enthusiasts from Litchfield, Thom-

aston, Morris, East Litchfield, and Goshen.

At the meeting on November 16, a dem-

onstration of the wireless telephone was

given. Victrola selections, played at the

home of Floyd L. Vanderpoel in Litchfield

by Mrs. Vanderpoel, were transmitted by

means of this device to the Anderson home

on Field street, a distance of six or seven

miles. The music was heard very plainly

by all present. The receiving apparatus was

one short wave set, with three stage am-

plifier and loud speaker for receiving

music.

A A

TN co-operation with the city officials of

St. Paul, Minn., Boy Scouts are estab-

lishing what is to be known as the Boy

Scout Municipal Radio Station. The sta-

tion will be able to communicate by tele-

graph signals with other stations within a

radius of 1,000 miles, and by radio telephone

500 miles. It is planned to make the sta-

tion of use to farmers by the broadcasting

of crop and weather reports, and to co-

operate with the State Department of For-

estry by reporting forest fires. Inter-troop

communication will also be maintained

throughout the State, and concerts, lectures,

etc., given at the Municipal Auditorium,

will be transmitted. Sixteen Scouts are now

in charge of this enterprise under the lead-

ership of a Scoutmaster, who has been Chief

Radio Inspector of the Pacific Coast Fleet.

A A

'"THE Radio Club of Paterson held its

regular weekly business meeting on

Tuesday, November 1, at its headquarters,

the Workmen's Institute, 980 Madison ave-

nue. Twenty members were present. The

new officers, P. J. Faulkner, president; J.

Saurbock, vice-president; J. Rigby, secre-

tary-treasurer, took office.

A A

TTHE Binghamton, N. Y., Y. M. C A.

wireless club elected the following offi-

cers at a meeting held on November 16:

President Walter Truex; Vice-President,

Edward Sharp; Secretary and Treasurer,

Charles Winters; Sergeant-at-Arms, James

McTigat. Code practice and audion tube

construction were discussed and some re-

ceiving practiced.

A A

Vf EMBERS of the Tri-County Radio

Guh of Richmond. Va.. met in Room

207, John Marshall High School, on No-

vember 14.

40
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WILLIAM DODSON was elected presi-

" dent of the Riverside, Calif., Radio

dub at an enthusiastic meeting held re-

cently at the home of William Minkier, on

Locust street.

The purpose of the organization is to

promote interest in wireless telegraphy and

radio telephony. Sessions will be held on

alternating Wednesday nights.

Other officers of the new club include

Don H. West, vice-president, and Robert

Kennedy, secretary-treasurer.

A A

A MAGNAVOX has been added to the

equipment of the SSth Infantry Brigade

Radio Club, Harrisburg, Pa. A 2-KW

transformer in addition to a _ duplex re-

ceiver will also be added within the next

few days. The club is making extensive

plans for this winter and are preparing to

send and receive messages from the various

National Guard outfits throughout the State

in conjunction with National Guard work.

A A

A NEW schedule for the operations of

wireless amateurs in Bexar County,

Texas, was announced recently by L. D.

Wall. It is to be put into effect immediate-

ly with the aim of relieving congestion due

to interference and giving each amateur

opportunity to clear his message pad.

From 8 o'clock in the morning until 7.1S

o'clock in the evening, operations will be

confined to local traffic, relay traffic and

tuning of transmitting apparatus. From

7.15 to 8.SS, local traffic will be carried on

on low power only, the local zone being

confined to stations in Bexar County.

At 8.SS o'clock each night, until 9.10

o'clock, all stations will "stand by" for time

and weather reports. From that time until

10.15 o'clock at night, the time will be re-

served for relay work only. No local work

and no tuning or testing of transmitting

apparatus will be permitted during this

period.

The new schedule applies only to Bexar

County wireless operators.

A A

T INCOLNVILLE, Kans., has established

a wireless station to take advantage of

the Government market reports made avail-

able direct from market centers to the

farmer by radio.

The operator of the receiving station has

rigged up a telephone and amplifying set,

whereby the music of the Westinghouse

broadcasting station at Pittsburgh, Pa., can

be heard by everyone in Lincolnville.

The service is made possible through the

action of the Linconville State Bank, which

has erected a wireless station for the bene-

fit of its patrons. Any farmer in the vi-

cinity of Lincolnville who wishes to get

the latest market news may have it by sim-

ply calling the bank where it is received by

radio.

Blanks are supplied by the Government

to the stations and are filled in daily with

the detailed reports. Out in front of the

tank a large bulletin board has been erect-

ed, similar to those commonly seen in

large board of trade centers, and upon this

the results are printed. When the farmers

come into town, the first place they head

for is the bank's bulletin board. Maybe the

market is showing higher prices than ob-

tained for several days past. If so, they

hurry home, get their produce or cattle or

whatever they wish to sell, and rush back

to the town for sale at the prevailing prices.

Perhaps the market shows a sudden slump.

Now the farmer who was intending to sell

his wheat gets dubious, and holds off.

When the price conies back to where he

believes it should, then he sellsâ��and sells

<?uickly. The small amount of time lost

between the setting of the prices in the

country's centers and the obtaining of tha'

Prize Contest Announcement

The subject for the.new prize contest of our

year-round series is:

Storage batteries are a

nuisance. A device

that will permit the

amateur to heat the

filaments of his re-

ceiving tubes from the

house current supply

(A.C. or D.C.) will

be welcomed by every

What have you done to replace the

storage battery for heating the

filament of your detector-amplifier

tubes ?

Closing Date :: : February i, 1922

Contestants are requested to submit articles

at the earliest practical date.

Prize winning articles will appear in the

April 1922 issue.

amateur. Not alone

for convenience, but

for economy as- well.

Answers should con-

tain diagrams and

complete descriptive

matter.

All manuscripts should be addressed to the

Contest Editor of The Wireless Age.

|-Â»RIZE CONTEST CONDITIONSâ��Manuscripts on the subject announced

t-'above are judged by the Editors of THE WIRELESS AGE from the view-

* point of the Ingeniousness of the idea presented, its practicability and

general utility, originality and clearness in description. Literary ability is no*

needed, but neatness in manuscript and drawing 1b taken into account. Finished

drawings are not required, sketches will do. Contest is open to everybody. The

closing date is given in the above announcement THE WIRELESS AGE will

award the following prizes : First Prize, $10.00 ; Second Prize, $5.00; Third Prize,

$3.00, in addition to the regular space rate paid for technical articles.

information at the very source of the land's

supplies is of considerable advantage to the

farmer.

Many farmers in central Kansas now

are receiving their market reports by the

air route, and the indications are that the

number will be greatly increased before

long. Larned, St. John, Great Bend, Her-

ington and Marion all are planning the es-

tablishing of the service for farmers in

the vicinity.

As a factor in "keeping 'em down on the

farm" it appears that the entrance of wire-

less market reports and incidentally other

radio service is one of the best influences

yet devised. And the strange part of it is

that it was not primarily conceived as such

an agent. The purpose behind the estab-

lishment of the service was the more_ effi-

cient results to be obtained in the business

of farming.

It is not likely the young folks will be

so anxious to leave the farm if they can

have up-to-the minute market reports from

the business centers or operatic music from

the big cities right in their own home

community.

Here's a typical incident taken from the

every-day experiences of a large number

of Kansas and Oklahoma farms. "Son,

it's goin' on elevenâ��better git out to the

barn and git the market; I'm figurin' on

sellin' the last lot of pigs if the market's

stiddy." And the farmer's son goes out to

the barn where he has erected his amateur

radio outfit, tunes up his set and awaits the

sending of the report from the Government

station. Within a few minutes the farmer

has the necessary information.

The idea itself was inaugurated by the

Bureau of Markets at Washington. Sta-

tions subsequently were established in four

or five cities in the east and middle west,

such as Washington, Bellefonte, Pa., St.

Louis and Omaha. Every day at stated

periods complete reports of the more im-

portant markets throughout the country

are put on the air, while at 5 o'clock in

the afternoon, a complete market letter,

called a radio marketeram, a summary of

the closing condition in the principal mar-

ket centers of the United States is dis-

patched from the Washington offices and

relayed into the various parts of America.

The schedule for sending reports is as

follows: From Omaha, a finished report

on the livestock market is sent at 11:15

o'clock each day (central standard time) ;

and at 11:45 o'clock a complete report on

the Kansas City livestock. At 2:15 o'clock,

a grain and potato report, giving prices and

conditions on the Kansas City, Chicago,

Minneapolis and Winnipeg grain market is

furnished; and later in the day similar re-

ports. At 5 o'clock a daily radio mar-

ketgram is dispatched, covering movements

on a national scale in the grain, livestock,

fruit, vegetable, hay, feed and seed mar-

kets. From St. Louis the reports include

a livestock market report at 11 o'clock in

the morning, and at Chicago at 11 :30; a

grain and potato report at 2 o'clock and

the radio marketgram at 7. _ From the

Washington and Bellefonte stations is sent

marketgrams containing general summaries

on eastern prices of livestock, meats, fruits

and vegetables, hav, grain, feed and seed

at 5 and 7 P. M. (eastern time). The

weather report from the offices of the

Weather Bureau is appended to the fore-

noon report.

A A

p A. EDWARDS (1AW) of North

Sydney. N. S., Canada, an old time

amateur and a charter member of the N. _A.

W. A., entertained a number of friends with

a radiophone concert by singers of the

Metropolitan Onera, on the night of No-

vember 27th. The voices were clear and

distinct and of sufficient strength to allow

the use of a loud sneaking telephone, and

could easily be heard 20 feet away. Among

the musical numbers heard was "Adeste

Fideles," "Onward Christian Soldiers" by

choir, "The Holv City." "Rock of Aces,"

"Sun of My Soul" soprano solo, and "The

Palms" the rendition of which was particu-

larly fine. The receiving set consisted of

duo-lateral coils with detector and two

stage amplifier, and the distance over which

the concert was received is close upon 1000

mites. Mr. Edwards is trying to raise suf-

ficient interest in radio to form a local club

during the winter.
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Antenna Resistance

THE consideration of antenna re-

sistance is a very important fac-

tor in the determination of the

efficiency and range of any transmit-

ting set, either spark or C.W. It is

well to obtain a resistance curve of

the aerial to be used, and to redesign

and reconstruct, if necessary, an an-

tenna which will give a curve showing

minimum resistance at the wavelength

on which transmission is desired. This

article gives an explanation of the sub-

ject of antenna resistance, and also a

method of determining, to within a

few per cent., the values of any aerial,

so that a fairly accurate curve may be

â� drawn showing the wavelength at

which transmission should be carried

on for maximum results.

The design of an antenna to give

greatest efficiency differs in every case

because of the varying topography at

different stations. Trees, buildings,

and fences, etc., cause very great

losses by absorption of the radiated en-

ergy, but this loss is much more pro-

nounced at certain wavelengths than

at others. By determining the antenna

resistance curve, the points at which

these losses are abnormal are shown

directly, so that by tuning the trans-

mitter to a different wavelength, bet-

ter results will be obtained. Without

such a curve, it is of course possible

that transmission may be attempted at

one of these wavelengths at which the

resistance is very high, thus giving ap-

parently large radiation in the hot

wire ammeter, yet in reality the range

is small and the efficiency correspond-

ingly low, since most of the radiated

energy is being absorbed by neighbor-

ing objects.

The antenna curve is one which

shows the resistance of the aerial at

â�¢different wavelengths. If it were pos-

sible to design and construct an aerial

in some locality in which there was

absolutely no loss by absorption, the

antenna resistance of a given aerial

would appear as in figure i. This

wave is the resultant of several fac-

tors, or a combination of several

â� curves; i. e., the actual ohmic loss in

the wire is as shown by curve a,

figure 2; the resistance offered by ab-

sorption by neighboring objects or the

hysteresis curve bâ��shown arbitrarily

as a straight line because its true shape

â� cannot be determinedâ��and radiation

resistance curve shown by curve c.

The snape and position of this curve is

of importance in obtaining maximum

â�¢efficiency in transmission, although un-

fortunately it is one which is impossi-

ble to determine. It is the ratio be-

tween the resistances at correspond-

ing wavelengths on this curve and the

antenna resistance curve whicli deter-

mines the efficiency of the transmis-

sion. This ratio is greatest at or near

the point showing lowest antenna re-

sistance. For the aerial under con-

sideration in figure 1 the best wave-

length for transmission is at X meters

or at the point where resistance is the

lowest.

A curve showing antenna resistance

of a four-wire aerial, 50 feet high and

50 feet long, under conditions not quite

as Utopian as those considered in fig-

ure 1, is shown in figure 3. The hump

shown in the antenna resistance curve

is the point where surrounding objects

are absorbing most of the radiated

When the hot-wire ammeter read-

ing is noted, the switch should be

thrown to the phantom. The resist-

ance and capacity are now varied until

the radiation is the same as with the

aerial and ground connected. When

this poiiit is reached, the resistance in

the circuit is the antenna resistance at

that wavelength. This process is re-

peated for increased wavelengths in

steps of about 5 meters until a suffi-

cient number of readings have been

obtained to give a good curve. The

readings will have a slight error, due,

to the fact, that the inductance of the

Â» Â» Â«

Figure 3 r/gi/re4

Curves and connections pertaining to antenna resistance

wave at a wavelength of 320 meters.

At this point maximum radiation will

be apparent in the hot wire ammeter,

yet it is the poorest wavelength at

which transmission could be carried

on. One should remember that this

curve holds only for the aerial under

consideration because of varying sur-

roundings. Maximum efficiency will

occur at the point of lowest resistance,

or at 215 meters in this case.

The method of determining the val-

ues for my aerial consists of a "phan-

tom antenna" which can be substituted

for the aerial and ground system un-

der consideration. This consists of a

variable capacity in series with a varia-

ble resistance of five to twenty-five

ohms, and calibrated preferably in

tenths of ohms for the entire length.

Connections should be made as in fig-

ure 4 so that the transmitter can be

thrown either on to the regular aerial

and ground or on the phantom aerial.

For the average amateur antenna,

which has a natural period of 170

meters, the transmitter should be

tuned to about 180 meters on the aerial

and ground system.

aerial is not introduced in the phan-

tom, yet the curve will be accurate

enough for practical purposes.

It is evident that a good ground is

essential to keep the antenna resistance

low because the greater amount of the

antenna resistance lies in the ground

connections.

Every precaution should be taken to

make perfect connections to and at

the ground. Moist soil around the

ground plates, rods, or wires, lowers

the resistance, but at best, a conduct-

ive ground can hardly compare with a

counterpoise in efficiency, so wherever

possible, a counterpoise should be

erected. It has been found that the

antenna resistance has dropped about

one-third by substituting a counter-

poise, even when a fairly good ground

had been used.

The subject of antenna resistance is

one which should be considered by all

those after DX work with their trans-

mitters. If careful readings are ob-

tained, and actual transmission fol-

lowed accordingly, results will prove

more than satisfactory.



Stations Worked and Heard

Stations worked should be enclosed in brackets. AH monthly lists of distant stations

worked and heard which are received by the 10th of each month will be published in the

next month's issue. For example, lists received by November 10th will be published

in the December issue. Spark and C. W. stations should be arranged in separate groups.

2BAK, Old Post Boad Garage. Joseph B.

Slavln, Operator, Turrytown. New York.

C. W.-1ZE, 1AFV, 1BXX. 3AW, 3BZ,

(3CW), 3FS, 3MO, 3RF, 3ZO, 3ZY, 3AAR,

MHK. 3AKU. (3BIY), 4AW, 4BY, 4CO,

4GL, 4KK, 4LE, 4YA, 4XC, (8BA), 8DX,

8FB, (8IB), 8IV, 8MP, (8UK), 8VY,

(8ZD), 8ZG, 8ZP, 8ZU, 8ZZ, 8ABO, 8ACL,

8AHR, 8AIU. 8AKP. 8AQV. 8AQZ, 8ARJ,

8AWB, 8AWP, 8BBF, (8BFX), 8BOX,

8BPL, 8BOW, 8AWF, 8BWJ, (9VG),

9XM, 97.]. 9ZN, (9ZV), 9ZY. 9AAV,

9ARK.9BED.NMW, (XFI ),9DWJ. (9AJ A),

Spark.-IYD, 1ARY, 3RW, 8DK, 8DY,

8HU. 8AJA, 9KF, 90X, 9UH, 9TL, 9AAP.

CALLS BEARD NOVEMBER, ONE TUBE,

2AQP.

"Spark.â��1AAZ, 1ABB, 1ACD, 1ADL,

1AGX, 1AHF, 1AMD, 1AP1, 1AHO,

1ARK. 1ARY, 1ASF, 1AW, 1AWR, 1AZK,

1AXN, 1AZR, 1AZT, 1BBC, 1BDC, 1BDT,

1BGF, 1BIA, IBIS, 1BJE, 1BJN, 1BJW,

IBM, 1BOE, 1BPF, 1BRW, 1BVB, 1BWT.

1BWX, 1BWY, 1BYE, 1CBA, 1CCB, 1CM,

1CNT, 1COU, 1CQR, 1DY, 1EZ, 1FQ, 1GM,

1HK, 1HO, 1IA, 1IUF, IMA, 10BP, lOJ,

1PU, 1RO. 1RV, 1SN, IVY, 1YD, 1ZE,

2BM, 2AVVF, 2PV, 2TF, 3AC, 3ACE,

3AHF, 3AHK, 3AIC, 3ALN, 3AQR Dalite,

3ARM Dalite, 3ARN, 3ATZ. 3AUW, 3BF,

3BFU, 3BG, 3BGT, 3BH, 3BK, 3CC, 3CQ,

3CM.3CN, 3DM. 3EI, 3GE, 3GX, 3HJ, 31W,

3KM, 3LP, 30U, 3QF, 3RT, 3RU, 3RW,

3SB, 3TH, 3UC, 3US, 3VW, 3XM, 3ZA,

4CX, 4EA, 4EY, 4FD, 4GN, 4SC, 5FV,

8ACF, 8AFB, 8AFD, 8AFG, 8AFH, 8AFQ,

8AGB, 8AHU, 8AIG, 8AIH, 8AJE, 8AJO,

8AJT, 8AJV, 8AL, 8AMF, 8AMZ Dalite,

8A0T, 8AP, 8APB, 8APP, 8AQ. 8AQV,

8ARD, 8AST. 8ATU. 8AVD, 8AWP, SAY,

8AYN, 8AYS. 8BCO, 8BDH, 8BDY,

8BFH, 8BHM, 8BN, 8BRB, 8BRL, 8BSY,

8BUN. 8BUT. 8BVA, 8CG, 8DJ, 8DY,

8EW, 8F.Z. 8FI, 8FJ. 8FT. 8GR. 8HG,

8HU.8HY, 8JQ, 8KM, 8MZ. 8NO, 801 8PX,

8QC, 8RQ. 8RU, 8SP, 8TD, 8TJ, STK,

8TT, 8TZ, 8UJ, 8UO, 8VL, 8VN, 8VO,

8VR, 8WA Dalite, 8WD. 8WO, 8XE. 8XN,

8X0. 8YN, 8YT, 8ZAC, 9AAW, 9AHY,

9AIR, 9AME. 9ARG, 9ASJ. 9AU. 9AVK,

9AVVX. 9AVVZ. 9AXII 9AYM. 9AZE Da-

lite. 9BDE. 9CP, 9DXQ, 9F.T, 9HB. 9KO,

9LW. 9ME, 90X, 9PD, 9TO. 9UH. 9UU,

9VG, 9VZ, 9WU. 9ZJ, Canadian 3EI.

C W.â��1ABG, 1AFV, 1AHK, 1AJP, Da-

lite, 1AJS, 1AKB, IAN, 1ANQ, 1ANZ,

1A0L, 1ARY, 1AWB, 1AXV, 1AZW,

1BCG. 1BDI, 1BEA, 1BES, 1 BIT, 1BQE,

1BSD, 1CAE, 1CEC, 1CF, 1IA, IIV, lOK,

1PE, 1PT. 1QN, 1QP, ITS, 1UN, 1XF,

1XM, 2F.H. 2HI, .1XQ, 3AAN, 3AAY,

MBI, 3AFU. 3AHK, 3APQ, 3AYM,

3BAG. 3BHS. 3BIY, 3BR, 3BZ. 3CE. 3CQ.

3DH, 3EN, 3FP, 3GR, 3HG, 3HT. 31.V,

3PB. 3QV, 3SI, 3VS, 3ZO, 3ZY, XFI,

<BQ, 4BY, 4BZ, 4CO, 4FF, -4GL. 4GX,

jNX, 4XC. 5DA, 8AEX. 8AGZ, 8A1X,

8AJP, 8AKT. 8AOA, 8AOT, 8AQF, 8AQR,

8ABW, 8AWF, 8AWP, 8AWR, 8BCI,

8BJV. 8BK. 8BNJ, 8BO, 8BOX, 8BRL,

8BUM. 8BZC. 8CT, 8DE, 8DOW, SDR,

8F-R. 8FB. 8GE. 8GV. 8HA. 8HG, 8HW,

8IB. 811, 8IV. 8IQ. 8TL, 8IQ, 8KM. 8LF,

8LX, SMS, 8RQ. 8RU. 8SP. STB, 8UK,

8UT. 8UZ. 8VT. 8VO. 8WR. 8WY, 8XH,

8XK. 8XM. 8XV. 8YG. 8ZD. 8ZG, SZZ,

9AAV, 9AJA. 9ALP, 9ARK, 961, 9DBT,

9DPO, 9DWJ, 9GC, 9HN, 9RT, 9UA,

Distance Records

^fHEN signals from a radio station

are heard at unusual distances it

is proof that the station is an ef-

ficient radiator of energy. The loca-

cation, apparatus, construction and

operation of an efficient station is

therefore, of great interest to all

amateurs, and The Wireless Age

wants this information.

You are therefore requested to

send us a monthly list of _ distant

amateur stations heard, which will

be published regularly. Report only

stations located 200 miles or more

distant from ^our station. Arrange

the calls by districts (each district a

paragraph), and the calls in alpha-

betical order.

State whether the stations heard

use a spark or C. W. transmitter.

The Wireless Age will follow the

records closely and whenever possible

will secure and print illustrated ar-

ticles on the stations consistently

heard over leg distances, for your

benefit and the benefit of amateurs.

If a station is an efficient radiator

of energy, it should be given proper

credit in the history of amateur prog-

ress, and at the same time you will

be given credit for efficiency in re-

ceiving in having heard it, as your

name, address and call letters will be

published with all lists submitted by

you.â��The Editor.

9XAH, 9XM, 9ZB, 9ZJ, Canadian 3BP,

9AW, WUBA, NMW.

SZO, A. J. MANNING, 2K2 McKlnley Avenue,

Salem. Ohio (November).

Spark.â��1 AW. 1ARY. 1AZK, 1BGF, 2BK,

2FP, 20M, 2UE, 2AIN, 2AJE, 2BVVY,

3CC, 3CG, 3HJ, 3HX, 3KM, 3JL, 3US,

3XF, 3XM, 3ZO, 3AIC, 3AFU, 3AHF,

3ASP, 3AQR, 3BGK, 3BGT, 3BP, 3GE,

3JP, 3LS, 4AG, 4EA, 4BQ, 4FD, 4DH,

SEK, 5IS, SFJ, SXB, SXU, 5YE, 5ZL,

SZZ, 5ZAB, 9AU, 9AP, 9CP, 9ET, 9JN,

9JQ, 9KR, (9MC), 9ME, 9QR, 9UH, 9UU,

9VL, 9WU. 9X1. 9XM, (9YB). 9YM,

(9YO), 9YAC, 9YAE, 9ZZ, 9ZN, 9ZJ,

9AAP, 9ARD, 9AAW, 9AMA, 9AQE,

9AQM, 9ASJ, 9AWU, 9AWX, 9AWZ,

9DBU. 9DQQ, 9ZAA, Canada.

C. W.â��(ITS), 1UN. 1PE, 1RZ, 1ID,

1ZE, (1ADL), 1AZW. 1AFV, 1ARY,

1CAK, 1BIR, 1BYX, 2CC, 2FH, (2F.L),

2FD, (20E), 2QB. 2WB, 2WP, (2ZL),

2ZV, (2AAX), 2ATW, 2AQI, 2AWL,

2AFP, 2BAK. 2BEB, 2BML, 2BGH,

2BUA, (2BYSV 2BZH. 2DEF. 3CA. 3EM,

3DH, 3MO. 3ZO. 3ZZ, (3APA), 3AAE,

3RTY, 3BAG. 4BZ, 4AI. 4BQ, 4BY, 4CD,

4CO, 4F.L. 4GL. 4ID, 4HW. 4LE, 4XC,

SDA, (5ZA. 1400 miles"). 9NX, 9LQ. 9RZ,

9HD. (9UU). 9ZJ, 9ZB. 9ACO. 9 A AS,

(9ATA), f9AKR). 9ARK, 9ANR, 9BBF,

9DKX, 9DWJ, 9XAC, 9XAH, 9ZAF,

Canada 3BP.

F. A. MOHNEY, 80S EL Franklin Street,

Lima, Ohio.

Spark.â��1AU. 1AZ. 1JN, lOT. 1UN,

1XM, 1ATS, 1BLE, 2BK, 2EF, 2FP, 2LM,

20M, 2PL, 2ABR. 3AP, 3AQ, 3RH. 3BP,

3BZ, 3CK, 3HJ, 3IW, 3VW, 3AQF, 3AQR,

4AS, 4CG, 4CK, 4CX, 4DH, 4FD, 4GNâ��

4XA, 4ZJ, 4AWL, 5BM, 5EK, 5ER, SFD,

5FJ, SFK, SFO, SFV, SHD, SHK, 5JD,

SLL, SOZ, 5UV, SXA, SXF, 5XQ, 5ZL,

SZS, SZZ, 5ZAB, 7XD, 8AJ, 8FI, 8IS, 8QZ,

8SP, 8WU, 8ZK, 8AFD, 8AHD, 9AU,

9AW, 9DR, 9FY, 9GN, 9GX, 9HI, 911,

9MC, 9NF, 9PN, 9QH, 9QR, 9UH, 9WU,

9ZJ, 9ZL, 9ZN. 9AAW, 9AEY, 9AIR,

9AWU.

C. W.â��1BWK, ITS, 2AK, 2LE, 2ZL>

2ZV, 2AAX, 2ABQ. 2AJF, 2AWU, 2AWZ,

2BAK, 3AH, 3BP, 3BZ, 3CA, 3DH, 3HQ,

3MO, 3QV, 3RF, 3VA, 3ZO, 3ZY. 3AEV,

4BC, 4BY, 4BQ, 4CD, 4CO, 4FF, 4GX,.

4JH, 4ML, 4XC, 5BY, SDA, 5YE, SZA,

8GV, 8WY, 8VY, 8XB. 8XE. 8ZP, 8ZU,

8ZZ, 8ABO, 8ACF, 8ADR, 8APT, 9AA,.

9AS, 9GX, 9LQ, 9LZ, 9NX, 9RT, 9SC,

9VE, 9VG, 9UC, 9WC, 9ZJ, 9ZV, 9ZY,

9AAS, 9AIF, 9AJA, 9ALK, 9ARK, 9DBQ,

XFI, WL2.

8AXC. EDWARD MAN LEY, 328 Fourth St.,

Marietta, Ohio (November).

C. W.â��1RZ. ITS, 1AFV, 1ANQ, 2FP,

2KP, 20E, 2XK, icw, 2XQ, 2ZL, 2AJF,

2AJW, 2AWL, 2BRB, 2BYS, 3EM, 3MO,

3SJ, 3ZO, 3ZY, 4BK, 4BY, 4GL, 4XC, 8DE,

8EA, 8GV, 811, 8LU, 8LX, 8RU, 8SE,

8UJ, 8ZD, 8ADR, 8AIX, 8APT, 8AUO,

8BEF, 8BET, 8BPL, 8BOX. 9IO, 9X1,

9ZB, XFI, WL2, Canadian 9AW.

Sparkâ�� 1ARY, 2FP, 2WM, 2KQ, 2AQI,

3US, 3XF, 3ZO. 3A0R, 4AG, 4RQ, 4DH,

4FD, 5FV, SXU, SYL, 8CI, 8IM, 8JQ^

8SP. 8VL, 8XE, 8ZN, 8ACF, 8AFD,

8AMZ, 8AQV, 8AYN, 8AYS, 8BBU.

8BDC, 8BRL, 9CP, 90X, 9RY. 9WU, 9YB,

9AKD, 9AOJ, 9AWZ, 9BDE, 9DGO,

9DQQ, 9DYU, KDKA, Canadian 3JL.

8BYZ, BARRY SCBOENFELDER, B13 Boon*

Street, Pottsvllle, Pa.

1ABB, 1AEH, 1AEV, 1AHA, 1AIC,

1AMD, 1ARB, 1ARY, 1ATF, 1BIR, 1CIR,

1XAB, 1AR, 1BD, 1CK, 1DU, 1FU, 1HO,

1LE, 1NE, 1QW, 1RL. 1RZ, ITS, 1XE,

1XF, 1ZM, 2AAX, 2AFP, 2AJW, 2AMO,

2ARB, 2ARK, 2AUF, 2AWR. 2BEK,

2BML, 2BM, 2BK, 2BQ, 2CM, 2KP, 20G,

2QW. 2TE, 2VH, 2XQ, 2ZL, 3AAY, 3AAZ,

3ACE, 3AHK. 3AIC, 3AID, 3AQV, 3ARM,

3ARY, 3ASE, 3AWZ, 3BFU, 3BPU,

3BPW, 3AC, 3AD, 3AI, 3AX, 3BF, 3BP,

3BR, 3BW, 3BY, 3CC, 3CY, 3CZ, 3DH,

3DR, 3DU, 3EA, 3EL, 3FB. 3FV, 3GW,

3GX, 3GY, 3IR. 3GU. 3JU, 3JV, 3LP,

3NA, 30E, 30W. 30U, 3QR, 3RL 3TE,

3TS, 3TT, 3UA, 3WV, 3XM, 3XN, 3UR,

3YR. 3ZO. 3Z0, 3ZY. 4BQ. 4ZD, 4AHK,

8ACF, 8AHW. 8AIO. 8AMC. 8APB,

8APV, 8ARI, 8BEP, 8BPO. 8BPZ. SÂ£RE,

8RSY, 8RVA. SAM. 8BE. 8BF, 8RG, 8CF,

8KF. 8EW, 8HY, 8TQ. 8PX, 8RW, 8SP,

8TU. 8YW. 8XE. 9AAS, 9AAW, 9AJA,

9ARK. 9AWX. 9BFP, 9BHR. 9DWP,

9AO. 9KO. 9MC, 9SH, 9YA, 9YB, 9YM,

9YQ. 9ZB. 9JJ,

BBDB, JOE Mil.I.. 1.-.72 Virginia St., Charles-

ton. West Ylrctnia (November 1-1.1).

Spark.â��2ATM, 2BK. 2EL. 20M. 3AC,

(3ACE), 30U, (3TJ), 4BQ, (4FD),

(4DH), (4GN), 4CX. 4KK, 4EA, SDA,

5FK, 5ZZ, SBM, 5ZAB, 5XA, SER, 5ZL,

8XE. 8FZ. 8TT. 8AFB, SOT. 8BSY, SBM,

8HW. (8EW). (8AQV). (8ATZ), (8RDY),

(8WZ1), (8AVW), (SASZ). (8BVA),

8ZA, 9ATR, 9ZI. 9ZN, (9DWM), 9CF,

9ET, (9FS), (90X), 9LQ.

(Continued on page 44)
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