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In Our

'"THERE is often very marked variation of strength in

*â the reception of messages and music from radio sta-

tions. This is popularly known as "fading," and particu-

ry,e larly noticeable where stations use the

"Fadin " shorter bands of wavelengths.

Ionization of the earth's atmosphere by

Problem me sun> js undoubtedly the cause of this vari-

ation in strength. From the research work so far done

it seems probable that this ionization occurs in areas.

These areas are seldom ionized to the same extent, and,

as they are partially conducting and as their positions

change with the rotation of the earth, or because of meteor-

ological conditions, the strength of reception from distant

transmitting stations varies with the drift of these ionized

areas. So the variations are irregular.

Where variations occur at fairly regular periods, the

accredited cause is the topography of the earth's surface

between two points, or to some local condition at, or near,

the transmitting station.

A definite solution of this whole problem, however, is

still some distance off.

* * Â«

A SUBJECT of great interest to radio engineers and

experimenters at the present time is the experimental

work being done in several parts of the country with con-

denser antennas.

Condenser It is claimed, by some of the experimenters,

Antennas that this new type of antenna, because of its

exceptional efficiency, will eventually be used

generally. It is composed of a special type of condenser

and of a size for receiving for instance, which will fit

easily inside a phonograph sound box.

Through experiments made at the Bureau of Standards

it has been determined that the condenser antenna gives a

greater signal response than a loop, or coil antenna, and

that when comparison was made with an outdoor receiv-

ing antenna, heavy static then prevailing was practically

eliminated, while signal strength remained constant.

There is little definite information available at hand as

yet on the new type of "antenna," except that it requires

a condenser of special construction of an approximate

maximum capacity of .001. The dielectric is of pyrex glass

of a thickness of 2 millimeters, and the plates of the con-

densers so far used are shimstock steel and form a tight

bond to the dielectric by friction. When the condenser is

used as a transmitting antenna brush discharge is elimin-

ated by a seal of petrolastic cement, of a special degree of

hardness.

The subject is one which offers interesting possibilities

for further study and development by students and

engineers.

It X K

\A/ ITH the coming of summer, increased interference

can be expected with the reception of all forms of

radio signals, telegraph and telephone, for we are entering

the season of atmospheric electricity, known

Interference as static, which reaches its yearly peak of

from Static activity in July and August, and its mini-

mum in January and February.

This atmospheric electricity, or static, can be compared

to a rainstorm, and consequently, such particles of a static

storm as come in contact with the aerial wires of a receiv-

ing station run down the wires, through the receiving

instruments, to ground, in exactly the same way as rain-

Opinion

drops fall on the roof of a house and are conducted to

the ground by means of gutters and leader-pipes.

Static storms usually prevail at night during the sum-

stfMATEURS have no business broadcasting.

If me. Meluis presents a

striking stage appearance

T WANTED to know what secret

I Mme. Luella Meluis has discovered

that gives those who listen in on

the radiophone the very maximum of

enjoyment. So I asked her.

"I always explain my songs to my

audience," she replied, "by talking to

them slowly and clearly. It adds great

interest.

"I also ask them to write me and

give me their true opinion of my work

and my songs so I can know what to

sing to please them.

"In other words, I try to put my per-

sonality over the radio, broadcasting

right into the very hearts of my hear-

ers."

This seemed to me the answer why

the talented coloratura soprano has ac-

quired such a tremendous following

among radio telephone enthusiasts.

But when I called upon the favorite

of the concert stage in her Long Island

home I discovered a second reason for

the genuine popularity that exists for

her. It was there that I learned that

this singer of repute throughout both

America and Europe, is a real radio

fan herself, and that she owns and op-

erates regularly a powerful and ex-

pensive radio set. She has made a

study of radio reception and the thought

she puts into her broadcast programs

is the result of the constant application

she gives to acquiring a greater knowl-

edge of the technical side of radio.

It ta^es years of experience to develop that

art," said the well known coloratura xoho has become

a great favorite ivith radio audiences. "The secret

lies in a correctly trained voice"

An Interview With

Mme. Luella Meluis

By Sydney R. Burke

"I have made a study of broadcast-

ing," she told her interviewer, "in or-

der to learn just how to be heard to

best advantage. As you see, I have

a very finely equipped outfit and I am

interested from the scientific end. In

fact I am working now during my

spare time perfecting a little instru-

ment that if successful, will greatly

aid singers in producing more of the

true quality of voice over the radio."

"What," I asked her, "do you do that

makes you heard so more plainly than

many others ?"

Lettersâhundreds of themâshe has

received tell repeatedly that her voice

came over most clearly, and the reason

for this as determined by Mme. Meluis,

I thought would be of interest to the

broadcasting fans. She had, I found,

analyzed carefully the elements mak-

ing up the secret of her remarkable

success.

"It is very simple," she said. "One

What Newspaper Editors Say

Press of the Country Warns Against Investing

in Unknown, "Fly-By-Night" Radio Companies

ANY phase of industry that grows

to huge proportions in a short

time, is bound, according to the

sentiment of the press of the country,

to attract undesirables. Such a thing,

newspaper editors go on to say, is what

might happenâin some cases has hap-

penedâto radio.

They warn prospective radio equip-

ment buyers against the mushroom

manufacturer, he who springs into be-

ing with the rise of the sun and melts

into invisibility with the coming of

darkness. They tell the people to deal

with recognized, established organiza-

tions, those that can be trusted, those

that know radio, and that in reality

have been the very foundation stones

of radio development in this country.

The New York Evening Mail has

picked up its war-club against all who

would fraudulently sell equipment, and

editorially it is hammering repeatedly

in this vein. This newspaper tells of

an individual it has heard about who is

privately selling vacuum tubes, which

it calls "bootleg."

It goes on to say in this regard:

SH-H-H-H-H-H ! Has the vacuum tube

bootlegger buttonholed you? Watch for him

in the alleys and dark corners. He will find

you. "Own a radio?" he will whisper. If

you say yes, he will pull a small tube out of

his pocket, look about cautiously, and hand

it to you and say: "Best vacuum tube on

the market. You can have it for $3.50.

Smuggled in from North Borneo by a friend

of mine. Honest."

The bootleg vacuum tube is being manu-

factured "somewhere in the United States."

It has been said that it functions beautifully,

although its parentage is very doubtful at

this time. No doubt the vacuum tube boot-

legger is enjoying brisk business.

The same newspaper in the same is-

sue warns the people against investing

without fully investigating, in fly-by-

night radio companies that have recent-

ly been organized. Tt says :

Newest Hobby

There is a new indoor sport. It is that

of forming radio companies. Each week de-

velops a new group. Ninety per cent, of

them have the popular Delaware Charter.

It has been said that when Greek meets

Greek they start a restaurant. Nowadays,

when promoter meets promoter they start a

radio corporation. During the past week

the writer saw several notices of incorpo-

rations that mentioned such ambitious figures

as ten, fifteen or twenty millions. What is

ten or fifteen millions? Nothing in the life

of a good promoter.

Tons and tons of stock promotion litera-

ture are being dropped in the mail daily.

Shares are selling for a few cents, so that

"nobody can afford to miss this golden op-

Battling With The Bahama Pirates

G. N. Robinson, Wireless Operator Aboard the "Joachim," Tells of His Ex-

perience Back in 1911, When that Vessel Went Aground During a Storm

ANY wireless operator can give you

a definition of the word "ad-

venture" that can be found in no

dictionary. Some time within the life

story of the majority of that small

group of hardy young Americans a

page of the ship's log must tell the story

of a successfulâor perhaps it was not

successful â battle against unequal

odds, and in the face of despair.

So that after all the story of the ad-

venture of G. N. Robinson, when he

was radio operator on the Joachim, just

eleven years ago, is only one of a long

list; each one filled with thrills and ex-

citement.

Robinson has always liked that voy-

age on the Hamburg-American Line

vessel which ended with a wreck off

the shores of an island in the West

Indies, an adventure with pirates and

a Christmas and New Year's on a ves-

sel that was stranded more than a thou-

sand miles away from home.

"I would not have missed it for any-

thing on earth," he has said repeatedly,

"but I was not exactly eager to repeat

the experienceâat least, not right

away."

Among the passengers on the Joach-

im when it left its pier in New York

was William Jennings Bryan, at that

time Secretary of State. He was bound

for Panama. Robinson took extra

precautions in seeing that the apparatus

was in good condition because he knew

that with the Secretary of State on

board the traffic his ship would have

to carry might be unusually heavy.

No sooner had the vessel left the

harbor than the big spreader with its

four wires crashed to the deck, barely

missing one of the passengers. It took

two hours and the assistance of the

chief officer and ten deck hands to un-

tangle the wires, splice the leads in sev-

eral places and improvise a bridle.

"In those days" Robinson said,

"the greater part of wireless com-

munication took place between land sta-

tions and the ships off shore yet it was

customary for the old station at 42

Broadway, New York City, to com-

municate with craft one or two thou-

sand miles away."

It was on the third day out that Rob-

inson began to experience trouble with

static. So marked was the static that

he could not even hear the high power

station at Key West, Florida, but later

in the day he succeeded in working the

steamship Zacapa, one of the United

Fruit Company's boats and he gave her

most of his traffic.

The Joachim was due to sight Wat-

ling Island, San Salvador, that night,

the 21st of November, 1911. When

Dear Mr. and Mrs. Radio:

"Just a Line to Tell You "

What Are Your Thoughts as You Listen In? No Two Impressions Are Alike

Anymore Than the Impressions Left by Two Fingerprints of Different Persons.

Letters are Pouring in From the Radio Fans and a Few of the Thousands are

Printed Below

"S.S. W. B. Keane," Savannah, Ga.

Am taking this opportunity to ex-

press my sincere thanks for the very

pleasant evening afforded us by your

radiophone concert.

It is not a report of distance heard,

that I have to report, but the fact that

it was the right thing at the right time.

You see we left New York City to go

to Greeneville to get water, then pro-

ceeded to sea, but after taking water,

the Captain decided it was too hazy to

go out and so we tied up at the coal

companies dock for the night.

That place is so far from civilization

that there was not much use going

ashore, so after tuning at random for a

while, waiting for N A A, you com-

menced your concert and it was a most

welcome surprise, to say the least.

The reception was made with a Mar-

coni 106- B tuner and carborundum

crystal, but we enjoyed it as much as if

the performance were taking place

right in the shack.

George Eyth, Radio Operator

New York City

Please keep up the stories of the

operas. I may have missed some, but

if you have not already given them, I

hope you will let us hear the stories of

the rest of the Puccini operas, also II

Trovatore and Traviata. Would it be

possible to give us the Gilbert and

Sullivan light operas and others of the

same type, such as Robin Hood, Er-

minie and The Gondoliers?

I do not want to hear any of the

modern musical comedies reproduced,

but the Mikado, Iolanthe and the rest

of the Gilbert and Sullivans will give

us delightful evenings. I should not

think that the heavy German operas

were susceptible of such treatment.

Floyd R. Do Bois

New Canaan, Conn.

We have listened to your concerts

with a great deal of real enjoyment.

When I say "we" I mean the whole

darned family, Mr. and Mrs., and the

little Darns. The only objection I

have to your concerts is that if I have

been out for the evening and, come

home in time I sit up so late listening

in.

And believe me, I am interested when

I do that. I do not know who the

operators are who broadcast but I sug-

gest that if they ever run out of work

that they go on the stage. I enjoy them

as much as the concert.

There is a great deal of interest be-

ing taken in wireless in this section.

Not only the boys but men of fifty are

A Selective Receiving Antenna

HAROLD H. BEVERAGE has

recently described a receiving

antenna which is very efficient

in its operation and is also highly se-

lective.

A horizonal, preferably a periodic,

antenna is used extending in a direc-

tion parallel to the direction of trans-

mission of the signals which are to be

received. This antenna is constructed

with distributed capacity, inductance

and resistance of such values that the

currents produced therein by the de-

traveling along in phase with each

other. From this analysis it appears

that, if the constants of the antenna

are such, that the current wave travels

at the same velocity as the ether wave,

the longer the antenna the greater the

current which will be received. There

will, of course, be a maximum length

beyond which nothing will be gained

because of the losses in the antenna.

The lower these losses the greater the

length of antenna which can be used

to advantage. If, however, the veloc-

be used to advantage, but if the ve-

locities are considerably different there

may be no advantage in using a greater

length of antenna than that which will

give the first maximum for the desired

signal frequency. This length should

preferably be at least as great as a

half wave length of the signal waves

which are to be received.

Figure 2 illustrates the variation

in current strength in the antenna un-

der the two different conditions of op-

eration which have been described. In
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Diagrammatic circuit of the selective receiving antenna and graphic curve showing

characteristics

sired signals increase progressively

from the' end of the antenna nearest

the transmitting station and acquiring

maximum strength at the end farthest

from the transmitting station.

Consider first a simple horizontal re-

ceiving antenna as indicated in figure

1, which extends from the receiving

station toward the transmitting station

A from which the desired signals are

coming and which is grounded at both

ends. The operation of such an an-

tenna in receiving signals may be ex-

plained as follows:

Assume that the signal waves in

space are traveling from station A in

the direction of the antenna; then at

the end 2 of the antenna a small cur-

rent will be induced which will be

propagated as a wave along the an-

tenna toward the end 3. If the veloc-

ity of this small current wave in the
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a minimum at point G. It increases

again to a third maximum at point H.

Since these maximum points are all

of the same value it is apparent that

nothing will be gained in signal

strength by using a greater length of

antenna than that represented by dis-

tance OâD. In either case, however,

the receiving apparatus may be lo-

cated at the end 3 of the antenna far-

thest ; from the transmitting stations

and the best results possible with that

particular, length of antenna will be

obtained.

For signaling waves traveling in the

opposite direction, the currents will

build up in the same manner. If

there is, ho; reflection f rom the ends

the same antenna may be employed

for receiving sigpals from opposite di-

rections by installing receiving appa-

ratus at both ends. Reflection may be

avoided by grounding the ends through

the non-inductive resistance (5) of a

value equal to -the "surge impedance of

L

the antenna, represented by â;

â, 'â ' C

i.where L and C are trie inductance and

capacity of the antenna per unit

length. In case the antenna has fair-

ly high attenuation the losses therein

may be so great that the use of means

for preventing reflection may be un-

necessary; in other wtords, the losses

in the'-antenna may be so1 high that

any wave which might be reflected will

'He practically damped' out before 'it

''reaches the receiving apparatus:-'"In

certain cases where a line of low impe-

dance is used the natural resistance at

the grounding point may be sufficient

to practically eliminate reflection. In

some cases also, the ground resistance

may be sufficient to largely reduce re-

flection and the losses may then be suf-

ficient to damp out the small ampli-

tude waves which are reflected.

In accordance with theoretical con-

siderations, if an antenna, were to be

freely suspended and if the surface of

the earth constituted a perfectly con-

ducting parallel plane, current waves

would travel through the antenna vcon-

ductor at a velocity equal to the ve-

locity of light. In practice this theo-

retical condition may be difficult to ob-

tain because of ground resistance and

because of the necessity of providing

supports for the antenna. The effect

of these supports may be to add shunt

capacity to the antenna without caus-

ing any compensating change in the

other line constants-. The .effect of the

excess shunt capacity may be neutral-

ized for continuous waves of a particu-

lar frequency by inserting condensers
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THE WIRELESS AGE

sot up in one direction or another and

E moves accordingly. On the shaft

of E is a variometer F in series with

the aerial. This variometer is con-

nected so as to increase or decrease

the impedance with the rotation of E

so as to counterbalance and annul the

rotating field by bringing A and B to

the same period, the system then com-

ing to rest.

This arrangement will use up a

large amount of high frequency pow-

er and it is of advantage to interpose

between E and F some form of re-

lay which can be operated with small

amounts of energy. Such an arrange-

ment is illustrated in figure 2.

It is also of advantage, when using

this arrangement, to employ an inde-

pendent drive, as illustrated in figure

2; that is, to supply the grid control

of the power valves L from a sepa-

rate or master oscillator M, as with

a coupled circuit some slight changes

of wavelength and phase are always

caused when the aerial circuit has its

tune changed and this cannot occur

with the independent drive.

When using the "independent

drive," arrangements have to be made

by trial to set the phases right so that

no rotating field is produced when the

aerial setting is correct. This can be

done on the tuning condenser of cir-

the motor and the variometer. The

latter is actuated by solenoids G, G,

controlled by a relay H actuated bv

a contact arm I which is mounted on

Figure 2âConnections showing relay interposed between motor and variometer

cuit C, which will be then coupled to

the independent drive instead of to

the circuit B.

Figure 2 also shows an arrangement

in which a relay is interposed between

the shaft of the rotor E and controlled

by springs J, J.

The relay H instead of working a

variometer may be caused to add or

subtract small inductances until the

relay contacts fall back.

A High Amplification Circuit

ACIRCUIT developed i ...Uy*

Chester W. Rice to produce

a high degree of amplifica-

tion and at the same time help elim-

inate static has recently been de-

scribed.

He employs a plurality of vacuum

tube amplifiers, preferably of the

high vacuum or pliotron type con-

nected in cascade. The plate cir-

cuits of all of these amplifiers are

supplied with current from a com-

mon source and a high resistance

is inserted in each plate circuit. The

signal which is to be amplified is ap-

plied to the grid circuit of the first
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desired strength and polarity may

be inserted in these connections be-

tween grid and cathode.

When the current received by the

antenna makes the grid of ampli-

fier A more positive the current

through the amplifier will increase

and the anode of the amplifier will

become less positive. As a result

there will be a decrease in the cur-

rent through amplifier B and the

anode of this amplifier will become

more positive. This will produce

an increase in the current through

amplifier C and make its anode less

positive, thereby causing a decrease

in the current through amplifier D.

Thus a positive impulse applied to

the grid of amplifier A produces a

greatly amplified negative impulse

of the same shape across amplifier

A which is transmitted to the grid

of amplifier B where it produces an

amplified positive impulse of the same

shape across amplifier B. This posi-

tive impulse applied to the grid of

amplifier C produces an amplified

negative impulse of the same shape

across amplifier C and this negative

impulse applied to the grid of ampli-

fier D produces an amplified positive

impulse across amplifier D and at

the terminals of the receiver.

It has been found that a one hun-

dred fold amplification in each

amplifier may readily be obtained

with the system which has been

and a fine grid is placed close to the

filament. With such tubes the plate

resistances may be of the order of

one million ohms as the currents re-

quired for operation are very small.

The last amplifier D should prefer-

ably be a low resistance low ampli-

fication or high current tube as con-

siderable current is required for the

operation of the receiving apparatus.

In other words this amplifier should

have its cathode and anode close to-

gether with a relatively coarse grid

between them. The resistance in

this plate circuit may be of a few

thousand ohms.

It will be found desirable to make

the condensers connecting the first

amplifiers of the series of small ca-

pacity so that they will permit the

passage of the high frequency com-

ponents of the current, but will of-

fer a high impedance to the audio

frequency components. The last con-

densers of the series should have

a higher capacity so that they will

allow the audio frequency compo-

nents of the current produced to

pass through without offering a

high impedance to their flow. Un-
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be rotataMy mounted upon a pin 15

which can conveniently be secured to

the door and enters a socket 16 se-

cured to the casing directly under its

center of gravity. When it is desired

to operate the apparatus the door

may be removed from its hinges and

the casing mounted on the door in the

manner indicated so that the receiv-

ing coil may be conviently rotated to

any desired direction. A compass

card or scale 17 may be fixed to the

inner side of the door and the co-

operating pointer 18 secured to the

casing. For convenience the pointer

may be detachable or hinged to the

casing. A magnetic needle 19 may

also be mounted on the cover, so as to

enable the latter to be adjusted until

the north of the scale 17 is pointed to

the north. The telephones 23 may be

carried inside the casing and connected

in circuit by means of the jacks.

The receiving coil 4 is tuned to the

frequency of the incoming waves by a

condenser 20 and is connected through

condenser 6 provided with a resistance

leak 21 to the grid of the detector 7

whose plate 22 is fed from the battery

16 through the transformer 30 and

the coil 14. The filaments of tubes 7

and 8 are heated by current from the

battery 9. The secondary of trans-

around the primary of transformer 30

when the tube 7 produces oscillations.

To receive signals condenser 20 is

adjusted until the natural frequency of

coil 4 and condenser 20 corresponds to

that of the received waves. The cou-

*tÂ±-|l|l|^Ht|l|hr

Figure 3âHook-up of the compact portable receiver

former 30 is connected to the grid of

tube 8, in the plate circuit of which is

the primary of the telephone trans-

former 31. A cell of battery 24 may

be inserted in the grid circuit of the

valve 8 to maintain the grid negative

with respect to the filament. A con-

denser 25 may be provided to allow

high frequency current to be shunted

pling between the coils 4 and 14 is

then adjusted by the turning of the

latter" upon its hinges. The line of

direction along which the signals trav-

el is found by turning the casing on

its pivot 15 until the signals have no

effect upon the instrument, in which

position the pointer 18 would indicate

the direction desired.

Improved Loop Aerial System

ARECEIVING tube, when direct-

ly connected across the tuning

condenser of a coil or loop

aerial has a voltage impressed on the

grid in two ways: (1) The coil circuit,

with tuning condenser, is in tune with

the incoming wave, and (2) the coil

A Duplex Radio System

DR. A. N. GOLDSMITH and

Julius Weinberger have devel-

oped a receiving sysiem which

can be used in close proximity to a

transmitting station and which is capa-

ble of receiving signals from a distant

station at the same time that signals

are being sent from the transmitting

station.

In duplex radio telegraphy or tele-

phony, the object sought is the simul-

taneous reception and transmission of

messages. In most cases it has been

coil. This point is connected to earth.

The mode of operation of this sys-

tem may be explained as follows: The

exposure of the two halves of the coil

may be represented by the condenser

A shown in dotted lines. It will be

apparent that, for currents flowing

through these condensers and the two

halves of the coil to ground, the mag-

netic fields of the two halves are in

opposition and the two halves of coil

act as inductances in parallel. The

inductance of the coil for such cur-

tenna we deal with a stationary elec-

tric field, inasmuch as radiation com-

mences only outside of the quarter

wavelength zone; in the case of the

distant antenna, a traveling electro-

magnetic wave cuts across the coil.

The receiving circuit then has induced

in it an electromotive force which is

equal to the resuhant of the electro-

motive forces' induced in the various

portions of the coil. In each element

of the coil there will be produced an

electromotive force which varies in

Figure 1 Transmitting antenna and the coil used for reception. Figure 2âPancake or spiral coils connected in series to obtain capacitive transposition

Figure 3âReceiving coil of two twisted wires to secure capacitive transposition

customary to accomplish this by hav-

ing two separate SLaLions; a transmit-

ting station and a receiving station

separated by many miles and usually

connected by wire lines. This proce-

dure has been necessary in order to

prevent the transmitted signals from

interfering with the recepuon of the

desired signals.

Figure i shows diagrammatically

one way in which the duplex system is

put into effect; figures 2 and 3 show

different types of receiving coils which

may be used; figure 4 shows diagram-

matically a circuit arrangement which

may be employed in connecting the

duplex system to a wire line, and fig-

ure 5 shows an arrangement which

may be used for overcoming the ef-

fect of electromagnetic induction as

well as electrostatic.

Figure 1 shows the transmitting an-

tenna and the coil employed for re-

ception. This coil is connected to the

filnment and grid of a vacuum tube. A

tuning condenser may be used for

tuning the receiving circuit to the fre-

onency of the signals to be received.
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induction from the distant antenna due

to the traveling electromagnetic waves

will not.

In figure 2 is shown an efficient way.

of ob;aining a perfect equalization of

the exposure of the two halves of the

coil. In this case a plurality of unit coils

B are employed.each of the type known

as "pancakes" or "spirals." These

are multi-layer solenoids with one or

only a few turns parallel to the axis of

the solenoid. The coils are connected

in series as shown, by which a thor-

ough capacitive transposition is ob-

tained.

Another method is to make the re-

ceiving coil of a pair of wires twisted

together as indicated in figure 3, and

use only one of these wires for recep-

tion. It is apparent that the transposi-

tion of the two halves of the winding

will be brought about in this way even

more effectively than by the form

shown in figure 2.

Figure 4 indicates diagrammatical-

ly the manner in which the receiving

and transmitting apparatus may be

connected to a wire line to connect a

subscriber's telephone, for example, to

the duplex system.

While the effect of electrostatic in-

duction will in most cases be much

more troublesome than that due to the

magnetic field from the feed wires of

the antenna, if the latter is strong

enough to cause trouble, the receiving

coil may be placed in such a position

relative to the feed wire that the mag-

netic induction due to the local antenna

is a minimum while that due to the

distant station is a maximum.

This manner of locating the receiv-

ing coil is indicated in figure 5 in which

F indicates the feed wire of the local

antenna, H the receiving coil and G the

distant transmitting antenna.

An Interesting Heterodyne Receiver

ALL connections which have pre-

viously been used for producing

the heterodyne effect have em-

ployed the same fundamental principle

that is, a portion of the amplified

energy in the plate circuit of the tube

has been fed back to the grid circuit

by some form of coupling so as to

make the system self-exciting.

W. C. White employs a materially

different principle. He claims that un-

der certain conditions with apparatus

of this type the current in the grid cir-

cuit may have a dropping characteris-

tic, that is, as the voltage impressed

upon the grid increases the current in

the grid circuit will decrease. With

the proper conditions for operation a

circuit having current characteristic of

the type described may be so organized

EXPERIMENTERS' WORLD

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

have discussed in this department will be appreciated by the Editor

A Simple Set for Broadcast Reception

By George R. Troxell

FIRST PRIZE $10.00

WITH the increasing use of ra-

dio as a means of broadcasting

entertainment and information

the average citizen desires to know

how he may take advantage of the op-

portunity now available. Since his

knowledge of radio is very limited, it

is obvious that a set to meet his needs

must be simple in operation, sensitive

to do good work, and possess a fair

wish to add to his set as his knowledge

and interest increases.

With the above facts in mind, we

shall confine ourselves to a set of the

single circuit type with crystal detector

and so designed that additional appara-

tus may be used without changing the

original set. Such a set which is simple

making five taps in all which will re-

quire four switch points as the first is

connected to the antenna binding post.

A convenient way of taking ofif a tap

is to tie a loop of about six inches at

the proper turn. S is an assembled

switch arm of 1 inch radius. C is a

panel-mount type of variable condens-

er of .0005 mfd. capacity. It should

be equipped with pointer and 180 de-

5* Crystal

. -'Detector

1 Â»J1 >

90'

olâ1 Â§Pm Â«-_W

/â¢ ^
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V
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Fig. 4
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Various hook-ups of a simple broadcast radiophone receiving set using crystal or tube

degree of selectivity. As his interest

probably will not extend beyond the

reception of phone stations, the set

should be designed primarily to cover

only the band of wavelengths used by

such stations.

There are any number of sets de-

signed for the beginner that do very

good work, but aside from being costly

they are not constructed so that other

apparatus can be added to increase

their range and efficiency. This is a

desirable feature, as the beginner will

in operation can be constructed at small

cost. It is selective enough to tune in

the phone stations and to exclude un-

desirable signals.

Figure 1 shows the circuit used. L

is a cardboard tube about 3 inches in

diameter and of equal length. It should

be thoroughly dried in an oven, then
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The receivers to be efficient and of

neat appearance should have the parts

mounted on an insulated panel and

should be enclosed in a box or cabinet.

A suitable panel can be made of 3-16

inch sheet bakelite. A small case, such

as is sold in stationery stores for filing

letters, makes a fine cabinet. They

are equipped with hinged covers and

have a handsome appearance. The di-

mensions are optional with the builder

as long as it is large enough to contain

all the apparatus. One measuring 5x7

x6 inches in depth outside measure-

ment will do nicely. The panel should

be cut to fit inside the box. Figure 2

shows how the instruments are mount-

ed on the panel and how the complete

set looks when viewed from the top.

All interior connections which should

be soldered must be made before the

panel is. fastened.

It is desirable that the panel be placed

deep enough in the box to allow the

cover to close. Two blocks of wood

glued to the sides of the box serve as

supports for screwing dowri the panel.

The cardboard tube should be fastened

to the bottom of the case by screws

or other means. Holes or slots are cut

in the sides to allow wires to enter.

This permits the cover being replaced

while the set is in use. If desirable a

larger box may be used and by build-

ing in a partition a place is provided

for phones. To make the set portable

a handle can be placed on the cover and

small catches on the side to fasten the

cover.

A little practice will enable the

novice to adjust the detector to the

highest degree of sensitivity. The tun-

ing is done mostly with the condenser

and a little experience will soon de-

termine the adjustment required to get

the correct values of capacity and in-

ductance.

Many factors enter into the distance

over which such an instrument will

function, but probably the most im-

portant is the antenna system. Briefly

stated, the better the antenna the great-

er the range of reception. How ela-

borate an antenna the beginner will use

will largely depend on the neighbor-

hood in which he resides. Using a

small indoor antenna the writer has

clearly heard music and voice from a

phone station at a distance of twenty-

five miles during daylight. With a

good antenna several times the distance

can be covered. After the beginner

realizes the possibilities of broadcast

reception he will wish to hear more

distant stations or to bring in the near

ones more loudly. By connecting a

jumper wire across binding posts 3 and
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cent, and 75 per cent. Naturally, for

a given power of the radio-frequency

transmitter complete modulation will

result in a much greater range than in-

complete modulation. Consequently

other methods of modulation have

been developed which are capable of

giving complete modulation. Regard-

less of what the system of modula-

tion is, the principle of radio telephony

is always the same. Namely, speech

is transmitted by the radiophone by

modifying or varying the amplitude of

the radiated wave in such a manner

that the amplitude variations coincide

and are proportional to the speech

variations.

There are two serious disadvantages

in any system of radio telephony

which modulates incompletely The

first is that since the variation in

antenna current amplitude is not its

maximum, the possible available full

power of the set is not utilized, re-

sulting in diminished transmission

range. The second disadvantage is

that if there is any distortion of speech

in the set, this distortion will be com-

paratively greater when modulation is

incomplete than when it is complete.

The desirability, therefore, of systems

which modulate completely becomes

evident.

One of the 'best circuits in this con-

nection is the Heising modulation sys-

tem. This is probably the most com-

mon circuit of all. Its operation is

well worth mastering and we will con-

sider it in detail. The circuit connec-

tions for this system are shown in fig-

ure 7. The circuit applies solely to

tube sets, and requires an oscillator

tube O, and a modulator tube M, both

tubes being of equal power. If there

are more oscillator tubes in parallel,

then an equal number of modulator

tubes must be supplied.

It will be noted that the modulator

tube and oscillator tube are fed by the

same plate generator through two

choke coils Li and L2. Li is a radio-

frequency choke coil and L2 is an

audio frequency choke coil, both of very

high inductances. Since the radio-

frequency choke'coil is connected be-

tween the plat<* of the oscillator valve

and the plate of the modulator valve.

it will be understood that no radio-

frequency currents from the oscillator

circuit can pass over into the modu-

lator circuit, due to the choking action

of Li, which is used precisely for this

purpose. The reactance of this choke

coil is generally very much higher than

the resistance of the plate circuit of

the modulator tube.

The function of the audio-frequency
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battery â doing this kind of business,

will become bankrupt after a while,

but fortunately the battery is easily

restored by putting other dry cells in

the plate circuit or recharging the old

ones if storage cells are used.

For many years amateurs were con-

tent by getting this amount of inter-

est on their investment of incoming

energy, but now with the use of re-

generative receivers they want to get

compound interest. This is what is

done by regeneration. With one of a

number of coupling schemes part of

the energy from the telephone receiver

circuit-is sent back through the tube

again, resulting in still larger currents

in the plate circuit â the circuit in

which the telephone receivers are lo-

set itself is often to blame as it is the

combined effect of both the sending

and receiving decrements that deter-

mine the apparent broadness of the

wave. Less interference is ordinarily

encountered when using regenerative

receivers.

The only thing necessary to add to a

vacuum tube circuit to produce regen-

eration is some device that will re-

turn some of the energy from the out-

put or plate circuits to the input or

grid circuit. This may be done with

either inductive, capacitive or resist-

ance coupling between the grid and

plate circuits. It is necessary with

any system to provide a fine adjust-

ment of the coupling so that the re-

generation is not overdone to cause

may be desired. Another variation of

this system is to omit the grid con-

denser and to adjust the valve so that

no rectification takes place in the first

tube. In this case high frequency

currents are induced back. Another

valve is then used to detect these oscil-

lations that has a grid condenser in its

circuit. . '

Another method of inductive feed-

back is shown in figure 2. Here the

telephone receivers are so connected

that they form, part of both plate and

grid circuits, acting as an impedance

coupling or a one-to-one transformer.

This method of securing regeneration

does not permit any control by the op-

erator and unless additional features

are added other methods are better

suited to amateur needs.

Ffp. 2

Inductive feed-back circuits

F/ 0. 3

cated â part of which, of course, goes

back through the tube again. The plate

current then increases until some fac-

tor in the circuit limits the output and

the action becomes steady. This lim-

iting factor may be the vacuum tube
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A Shielded Short-Wave Receiving Set

By Richard Payne

ALL of us who have had trouble

in tuning, and difficulty in pre-

venting a multi-stage receiver-

amplifier set from howling, will admit

that anything which will help elimi-

nate trouble of this nature will be

heartily welcome. Shielding, if prop-

erly carried out in a set, will go so far

in this direction that it will amply re-

pay one for the small amount of extra

'gross fubing

Fig. 2 â Man-

ner of mount-

i n g variable

condensers

work necessary to include it in a set.

If improperly used, however, it may

cause so much loss in the efficiency of

a set as to make it worse than useless.

The set described herein was con-

structed after a study of capacity ef-

fects between different parts of the cir-

cuit, and advantage is taken of shield-

ing in the mounting. The strength of

the received signals is equal to that on

a previous set constructed from the

same equipment, minus the shielding.

First we shall consider the type of

circuit which has been found admira-

bly suited to shielding. I<t i& tQ.he. un-

derstood, however, that the apparatus

for any of the popular types of re-

ceiving circuits may be mounted in a

shielded cabinet provided certain pre-

cautions are observed in arranging the

apparatus.

Referring to the circuit diagram in

figure i it will be noted that one side

of the primary Lp, the secondary

Ls, and the feed-back inductances Lf

are connected to ground through jacks.

With this arrangement maximum effi-

ciency is obtained on the short wave-

lengths for which the set was primar-

ily designed. The jacks in the circuit

permit an external tuner for longer

wavelengths to be easily connected.

Such a tuner when used should have

each of its three coils so connected to

a separate plug that when the three

plugs are inserted into the proper

jacks the coils of the external tuner

will be connected in series, thus aid-

ing the corresponding coil in the regu-

lar tuner. It is obvious that the jacks

and plugs thus used do introduce a

certain amount of capacity across each

of the external tuning coils. However,

the effect of this will be negligible at

the longer wavelengths, provided too

much extra capacity is not introduced

by the leads from the plugs to the ex-

ternal tuner. The positions of the

primary and secondary condensers are

such that when changed they affect
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in figure 2. The shaft on which the

movable plates are mounted runs

through to the face of the panel and

is equipped with the usual dial and

knob and is conected directly to

ground on the shielding.

The primary inductance is wound

on a piece of bakelite tubing inch-

es in diameter. The winding consists

of 65 turns of No. 24 D.C.C. wire

with taps at the 15th, 25th, 35th, 45th,

55th, and 65th turns. Inside of this

tube is mounted a wooden variometer

rotor which is three-sixteenth of an

inch smaller in diameter than the in-

side of the tube. The winding on this

wooden rotor consists of 28 turns of

No. 24 D.C.C. wire and forms one-

half of the secondary inductance. The

feed back, or "tickler" coil, consists

of 35 turns of No. 24 D.C.C. wire on

a second piece of bakelite tubing the

same size as used for the primary in-

ductance, and is mounted at right an-

gles to the primary. Inside of this is

a second wooden rotor identical with

the one mentioned above. The wind-

ing on this rotor consists of 30 turns

of No. 24 D.C.C. wire and constitutes

the second half of the secondary in-

ductance. Both of the stationary coils

mentioned above are mounted as

shown in figure 3. This provides a

certain spacing between the conduct-

ors which form the winding on the

lower side of the coil and the shield-

ing. This spacing should be at least

one-half inch in order to reduce ca-

pacity effects. For the, radio frequency

choke Lc a 400-turn honey-comb coil

was found satisfactory.

Aill the wiring on the set was done

with No. 14 hard drawn copper wire

covered with varnished sleeving, ex-

cept the leads to the variometer ro-

tors, which were of flexible stranded

wire with a braided covering. All the

wiring should be kept at a reason-

able distance from the shielding in

order to avoid any noticeable capacity

effects.

Suggestions on C.W. Circuits

By George N. Garrison

ON page 43 of the October, 1921,

issue of The Wireless Age,

appears a hook-up and descrip-

tion of a "C.W. Transmitter" that can

be made to function infinitely better.

The main disadvantage of the cir-

cuit shown lies in the fact that the

author has provided no means for pre-

to the filament, is prevented from flow-

ing into the antenna and ground and

is, of course, totally lost as far as

transmission is concerned. For that

reason, a choke "K" of approximately

1.3 millihenries has been added and

