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And Now The Radio Lighthouse

I

The Navy and the Lighthouse Service Have Joined Hands to

Make Going Down to the Sea in Ships Increasingly Safer

How Ships Make Port, Guided by Invisible Radio Stations

BY JAMES C. YOUNG

N ALL the drama of radio, nothing equals mains on the high seas without its protection,
that stirring call for help which some- From the moment that a ship leaves Europe
times comes from the sea. Since the first until she ties up at her pier in New York, the

sos flashed word of

peril afloat, the imagina-
tion of mankind has re-

sponded. Many a fol-

lower of the nightly

programs, seated quietly
at home beside his own
comfortable hearth, has

heard this sudden, vivid

call, when the voice of

every station is hushed

as a tense audience

awaits word of what goes
on upon the far reaches

of the deep. Surely no

other experience quite

compares with this wait-

ing for the next message
from a stricken ship, the

message that may report
her sinking with all

hands, or convey the

cheering news that an-

othership is standingby.
Radio has developed

rapidly, and now hardly
a passenger vessel re-

AMBROSE CHANNEL LIGHTSHIP
Stationed outside New York harbor. With-
in the past year, radio equipment has been
added to the other devices aboard this ship,
which mark another step in the constant

march of progress in making life safer at

sea. The light at the masthead, the out-

side and the submarine bells, and the radio,

all do their share to make the task of

the navigator an easy one. During thick

weather, day and night, a radio transmitter

aboard this vessel sends out radio beacon

signals on 299 kc. ( 1000 meters). The Gov-
ernment has installed similar transmitters on

many important lightships on the Atlantic

and Pacific coasts and on the Great Lakes

long arm of radio guards
the passengers aboard.

Throughout the voyage
it makes possible accu-

rate reports on weather

conditions, the move-
ment of icebergs and

ships, and any 'chance

developments that for-

tune may bring.

In the open sea there

is relatively little danger
to a ship, unless she en-

counters weather of the

worst sort, but on ap-

proaching the coast her

safety diminishes. There
are other ships on all

sides, reefs ahead, and a

thousand possibilities

bound up in fog and
storm. This is the point
where the lighthouse
service of the United

States takes charge of

the ship's destiny.

This service, estab-



720 Radio Broadcast

ROBERT GRAEME
Radio operator aboard the Ambrose. The radio

equipment of this important light vessel serves

probably a greater number of ships, totalling a larger

tonnage, than similar equipment near any port in

the world

lished in Colonial times, is the oldest branch

of the Federal Government, antedating even

the army and navy. And no government
service has a finer record of brave deeds and

high loyalty. During two hundred years of

operation it has lighted the way of countless

men and ships through dark waters. Boston

Light, the oldest in the country, was destroyed

by Indians when first built, and the Sandy
Hook lighthouse, erected in 1764, was con-

sidered a particularly dangerous point. Red-

skins were all around and they showed small

friendliness for lighthouses.
These ancient beacons of the sea have

served to guide all kinds of ships. First

came the high-prowed English frigates with or-

namented forecastles, and brass cannon gleam-

ing in the sun; stately Spanish galleons, prowl-

ing down the coast ready to seize any un-

protected settlement; and graceful French

corvettes, sails billowed in the wind. Then
came our clipper ships to hang up records

in the seven seas, the fastest things afloat.

The steadfast lights also guided the whal-

ing ships, now almost a lost race of the sea,

that brought home wealth in oil and bone for

their New England skippers. They pointed
the way for slave ships, the scourge of the

seas. And who knows but Captain Charles

Gibbs, the dread pirate who roamed the Long
Island shore, set his compass by the Sandy
Hook light?

But gone now are the frigates and the gal-

leons; slave ships and pirates have fled the

seas, and in their stead we have ocean liners

and submarines. And though the lighthouse
service still goes on, time has wrought great

changes in it.

A new feature of the service is the light-

ships, which lie along the coast year in and

year out in positions which ships can deter-

mine within a few feet. Every ship from

Europe lays a direct course for Ambrose Light-

ship, anchored fifteen miles off the port of

New York, and thus acting as the outpost of

the harbor.

RADIO SIGNPOSTS FOR NAVIGATORS

IF
THE weather is bad on nearing the coast

the master of an incoming vessel is anxious

to know if he is steering a correct course. He

may also have doubt about his position at sea.

Of course, every ship keeps a daily log of

speed and progress, by means of which her

navigator can, theoretically, determine his

position at any time. But navigators, log

books, and theories have a way of working at

variance. Therefore, if the weather is thick

and the coast not many miles away, the cap-
tain will look to the lighthouse service for

help. Now, it might seem to any one not

versed in nautical matters that the captain
should be able to learn with little trouble just

where his ship rides through the night and fog.

But it is really a complicated problem. The

captain will listen by radio for an automatic

CAPTAIN AUGUST LANCE
Of the Lightship Ambrose, a familiar "watermark"
to all marine travelers in and out of New York har-

bor. Captain Lange says that broadcast programs
do yeoman service in breaking the solitude of months

of sea duty
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signal sent out from several points off the

Atlantic coast. These signals are transmit-

ted as a part of the radio compass service,

which joins vessels at sea with the lightships
anchored near to shore. In the case of the

Ambrose Lightship, her transmitter sends

forth an automatic signal which continues for

sixty-five seconds and is then silent twenty-
five seconds, a sequence maintained as long
as the weather continues bad. A similar

signal also will be sent out from Fire Island

lightship and another from the ship at Five

Fathoms, near Cape May, New Jersey.
The captain who is trying to get his bear-

ings has on board a receiving apparatus which
makes these signals audible. This apparatus
is operated by means of a dial placed in the

center of a circle on which appear the 360
numbered degrees of the compass. In order

to take the position of the Fire Island light-

ship the operator on the incoming vessel

turns the dial of his radio compass to the

point where the Fire Island signal becomes
the faintest. If we assume that this point is

on the right hand, or landward side of the

ship, the master then knows that he has

Fire Island at just about the point desired.

But this signal a.one will not provide him
with an accurate bearing. In order definitely
to determine his position, he must take what
is known as a three-point bearing. And the

lighthouse service once more is the means of

assistance. Again turning the compass dial,

another point is found where the Ambrose

signal sounds the faintest. This should be
somewhere directly ahead. Then the opera-
tor endeavors to locate the ship at Five

Fathoms, once more turning his dial until the

automatic signal from that point is fainter

than anywhere else on the compass. In a

general way the Fire Island signal represents
East, the Ambrose signal stands for West and
that of Five Fathoms for South. When the

three lightships are thus linked with the in-

coming vessel her captain draws a line on his

chart from each one to a point of latitude and

longitude where the three lines meet. That

point represents the position of his ship.
This is a highly scientific and extremely
accurate method of navigation, so that the

master can be sure he is on the right course,

and where his ship speeds through the night.

"FINDING" SHIPS AT SEA

IN
BAD weather the radio compass service

would be put into operation without re-

quest, but it is also possible for the master

of a ship nearing New York and this is

true in many other American ports where the

Navy has installed compass stations to get
his bearings in another way, namely, by mak-

ing use of station NAH. This is the navy
plant on Fire Island and has no connection

with the lightship at sea. A master using
this second method would flash a message of

inquiry to NAH (probably the international

A TYPICAL DERELICT
Awash and abandoned. Government radio services are doing much, through the radio beacons and radio

compass service furnished at many important United States ports, to prevent wrecks. In addition, warnings
of these menaces to navigation are broadcast to ships through the agency of the Coast Guard. Last year,

notice of 75 such partially submerged wrecks was broadcast by radio telegraphy
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signal QTE, "What is my bearing?") to which

the navy station would answer, QRX "Stand

by." Then the radio operator at sea would

begin sending a conventional signal, usually

the letter "m," repeated many times, fol-

lowed by his own call. While this message
was in the air, NAH would call the lighthouse
shore stations at Sandy Hook and Manas-

quan, New Jersey, by land lines, asking them
to take the call of the ship and send back the

results. NAH could then figure a three-point

bearing for the vessel by a reverse of the

process used by the master when determining
his bearings by means of the lightship. Once

determined, this bearing would be flashed to

the vessel and she could lay her course ac-

cordingly.
The radio compass represents the greatest

advance in navigation since man first invented

the compass itself. Before the introduction

of this new aid to navigation some few years

ago, ships were steered in much the same
manner as they had been centuries ago. From
the beginning of man's adventure upon the

water, he depended in large measure upon the

old and honored lead for his enlightenment
about shoals and his general position. Within
the last century almost every coast in the

world has been extensively charted. Each

navigator has a map which shows the ap-

proximate depth of water along any coast that

he may be sailing. By means of the lead

line, thrown overboard at frequent intervals.

it is possible to keep a check on the progress of

the ship and determine whether or not she is

getting into dangerous water. But a lead

line at night, in a fog or heavy weather is

sometimes deceptive and difficult to operate.
Yet it was the only indicator approaching
reliability that could be used by navigators of

large and small steamships alike until the

advent of the radio compass made it possible
to obtain land bearings even when still at sea

or in bad weather. The benefit of this in-

vention to shipping the world around sur-

passes all estimates. It has brought a new
measure of science into the always hazardous

enterprise of steering a ship safely into port.
The Ambrose lightship is a dangerous

station. Captain August Lange, her master,
remembers more than one vessel which
loomed up out of the night and fog and almost

ran her down. At least one of these trouble-

some visitors struck the lightship head on,

because the man at her wheel was headed

directly for the exact spot where the lightship
rides at her chain. But such incidents are

fortunately not common, owing to various

devices used by the lightship for self-protec-

tion. One of these is a submarine bell,

dangling over her side, which sends out

warnings at intervals. This bell has a deep,

ominous tone. Each clang of its brazen

tongue resounds underneath the surface of the

water and is caught up by means of a receiving
instrument on the bow of the approaching

ship. Before the coming of the radio com-

pass, the submarine bell was looked upon as a

great advance in the science of navigation.

Although the bell has a distinct value, it by
no means compares with the method of com-
munication from ship to shore.

Another means of warning the advancing
vessel is the dependable steam whistle

mounted alongside her single stack. In foggy
weather this whistle blows loud and long, a

mournful, warning blast, that can be heard

miles away. The whistle is also regulated

automatically and experienced mariners lend

sharp ear on approaching the coast for this

sturdy friend.

The last defense of the lightship, for her

own protection and for that of all who travel

the sea, is the two winking lights at her mast-

heads, burning brightly all the year round.

In clear weather they can be seen for miles,

the first signal of home that greets the return-

ing sojourner from foreign lands. They have
been the object of anxious regard for many an

eye long denied the sight of home. Every
soldier who went to France looked back to the

Ambrose lightship as the goal of his hopes.
Once past this first beacon of the harbor,

the navigator will usually turn his ship toward
shore and steer for the sea buoy, three miles

nearer land. This buoy has a winking gas

light of its own, a whistle operated by the

motion of the sea, and a submarine bell.

From the buoy it is two and a quarter miles to

the entrance of Ambrose channel, the highway
of New York harbor, through which must

pass the greatest volume of shipping known to

any port.

Ambrose Channel has a spread of 2000 feet.

It takes a nice eye to strike the middle of that

channel at night, but many ships pass in and

out, under the hand of pilots picked up from

the pilot boat at the mouth of the channel.

Along both sides of the way a string of buoys

keeps guard over the course. Those upon the

right are called nuns of the sea because of their

red cones, like the headdress of religious wo-

men in the Middle Ages. The buoys upon
the left are black cans with white lights.

The Channel runs at an angle toward the

coast of Staten Island and the man at the



And Now the Radio Lighthouse

wheel is guided by the West Bank Light, with

the Staten Island Light further off. These

are known as ranges, and by keeping his ship's

head directly on the ranges, a pilot reaches the

point in the Channel where he must put over

his wheel and turn in toward the Narrows.

If it is night he drops anchor at Quarantine
and waits for the doctors to come aboard the

next morning. Some hours later he will carry
his charge up the bay, under the glory of the

morning sun, to her dock. And thus with the

aid of the lighthouse service ships come safely

in from the sea.

HOW THE COASTS ARE GUARDED

A LTHOUGH this service is the most
* important and, perhaps, the most drama-
tic rendered by the men of the lighthouses
and their fellows afloat, it by no means com-

prehends the entire operation of their depart-

ment. The United States has a larger number
of lighthouses and a coast better protected by
sea buoys than almost any other country.
There are also many inland waters, such as the

Great Lakes, that require protection.

Throughout the service, a high degree of

skill is needed, and the men who follow this

trade have the loneliest vocation in the world.

They spend twenty-one days on duty in the

lighthouse or lightship with nine days shore-

leave. On such posts as the Diamond Shoals

lightship, off Cape Hatteras, it requires stout

hearts to resist melancholy. This ship is

anchored about 300 miles from shore and has

virtually no communication with theworld out-

side or passing craft. Shore leave from a post
like that is a matter of first importance and it

is almost the only thing that breaks the mono-

tony of existence. However, during the war,

men serving on the Diamond Shoals light-

PROTECTION AT SEA
On the left is a lonely beacon of the sea, familiar and important to ship masters. It is interesting to note
that radio, which has been turned so successfully to the aid of the navigator, through the sending of radio
beacon signals from important marine outposts such as this, has also been applied to the good service of de-

creasing the loneliness of the crew at these outposts. Broadcast programs bring the life of the outside world
to the crews at these stations. At the right- the sea buoy at the entrance to Ambrose Channel. Above:

dropping a four-ton "toy" buoy at its station
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A COAST GUARD SURFBOAT
Charles A. Harbaugh

Bucking a heavy sea to aid a distressed vessel. The dangers of navigation are con-

stantly being lessened through the good offices of radio, now compulsory on most ships

ship had enough excitement to make up for

days of dullness, when the ship was sunk by a

German submarine. But all hands got safely
to shore.

Most radio operators on the lightships have
an interesting and often eventful life. They
are expert men whose duties require a technical

skill and a measure of intelligence of the first

order. Robert Graeme, relief operator on the

lightship at Fire Island and Ambrose Channel,
is only twenty-three years old, but is looked

upon as one of the ablest operators in the

service. He has had six years of experience
with radio operation, having learned his

vocation in one of the navy schools, and he
has conducted a number of experiments with
radio transmission.

"
It's a great job," he told

the writer, "and I get a lot of fun out of it."

Mr. Graeme serves a month on each ship and
then has a month ashore.

RADIO BREAKS SOLITUDE AT SEA

pHE Ambrose Lightship is manned by a
* crew of old sailors, men who served before

the mast in the days of the square-riggers when
those with the hardest heads lived to be the

oldest. That was long before radio helped to

brighten the tedium of voyages around the

Horn and through the far seas. But, as

Captain Lange said, "The sea was the sea

then. We had wooden ships and iron men.

Nowadays they are mostly iron ships and

wooden men. . . . You know," he con-

tinued reminiscently, "when 1 listen to radio

programs I imagine myself ashore at the

theater or a concert. And Sunday after-

noons at three-thirty there is a program
that reminds me of the days when I was a

boy and used to sit in the village church,

long before I ran away to become a cabin

boy and finally an old sailor. But some of

us have got to stay out here and keep the

lights going. I have been forty-six years
out of port and I suppose I would be lost

at a land station. The sea is a hard master,
but it's not easy to quit the sea once a man
has sailed it."

He looked off to port with a wave of his

hand over the stretches of heaving water,

gray as a tern's wing. Just then the fog
settled down and the mournful steam whistle

broke into its sad refrain.



New Developments and Experi-
ments with Receiving Circuits

BY KEITH HENNEY

/N tins article, Mr. Henney has some interesting things to say about reflexing and
discusses the design of a fire-tube receiver without the reflex. The analysis of radio

and audio amplification, and in especial the recommendation of the use of power tubes in

the last audio stage, will be found of great interest. Innumerable radio constructors

have built the Roberts set, in the two-, three-, or four-tube layouts, and it is not break-

ing any confidences to say that the Roberts Knockout receiver is the most -popular ever

designed for home construction. In April, 1925, Mr. Henney' s article, "Progressive

Experiment With the Roberts Circuit," told of his experiments in our Laboratory on

improvements and alterations in certain individual parts of the set. This entire

article is, we think, a distinct contribution to the best current thought on radio design.

The author is interested in hearing from readers who follow his recommendations, or

who feel they have made helpful discoveries during the course of their work. THE
EDITOR

FOR

the dyed-in-the-wool experimenter,
there are few radio circuits that offer

him more possibilities than the type of

which the RADIO BROADCAST Knock-
out is a well known example. Here is a radio-

frequency amplifier, a regenerative detector, a

reflex, and an audio amplifier. Each of these

component parts needs development, and offers

fields of experiment for those so inclined.

In the April RADIO BROADCAST, a number of

experiments were cited which were designed to

improve the selectivity of the receiver as well

as several features upon which the home con-

structor might work. Letters from readers

have suggested other experiments, and the

present article deals with what is going on in

the Laboratory on this famous circuit and

suggests other arrangements of apparatus upon
which readers can experiment.
The business of making coils for this receiver

has occupied the attention of many, and judg-

ing from the questions that have arisen on this

point, it is a fertile field of work. Contrary
to general opinion, there is no reason why the

old fashioned solenoid coil cannot be used in

this circuit. In fact it is quite probable that

if the coils are well made, with a thought to-

ward "low-loss", better over-all results will be

FIG. I

Two types of coils that may be used in the Knockout receivers. The solenoid coils are wound on a form and
the winding bound with passe-partout. The basket-weave coil form has an uneven number of pegs and
the more pegs the nearer the coil approaches a solenoid. The number of turns is four times the number
that can be counted on a side. The coil illustrated has 64 turns and the mean diameter is three inches
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/ Jack For Phone Reception

Oto 10,000
Ohms Resistance

Volume Control

FIG. 2

A power amplifier to be added to a radio-frequency amplifier and a de-

tector. The last tube is one that will handle at least 300 volts on the

plate, and whose filament may be operated by alternating current by
means of a step-down transformer. The quality of music transmitted

by such an amplifier is a function of the transformers only since high

enough C battery voltage may be applied to prevent overloading. The out-

put transformer referred to in the diagram as an "output coil" is impor-
tant since it keeps the heavy plate current from the loud speaker windings

obtained than by the use of other forms of in-

ductances. Typical solenoid coils are shown in

Fig. i. and have the following dimensions to

work with condensers of .0005 mfd. capacity.

Antenna coil, 50 turns No. 22 d.c.c., 2 inches in

diameter, 2^ inches long.

Detector coil, 45 turns No. 22 d.c.c., 3j inches in

diameter, 2 inches long.

If other sizes of wire and tubing are used, the

constructor should consult the inductance-

capacity chart given in the May RADIO BROAD-

CAST, page 46.

In winding low-loss coils, the points to be

remembered are these; use

fairly large wire say No. 22

to No. 18; use as little

dielectric as possible; space
the wire about the diameter

of the copper; and use solder

sparingly.
Basket weave coils are

illustrated in Fig. i together
with a home made form upon
which they may be wound.
It pays to use rather large,

well insulated wire here.

The coils are stronger me-

chanically if the larger wire

is used.

,u.v. 202 orw.E.E Tube where this additional tube

may be used, either as a

stage of radio frequency

amplification, or in the form

of a separate audio ampli-
fier by eliminating the reflex

part of the original circuit.

The first arrangement re-

quires an additional coil and

condenser but it is some-
what of a trick to attain

successful operation due to

the numerous feed-backs

which result when two

"high-powered" radio am-

plifiers are hooked together.
This use of an extra tube is

explained in the March
RADIO BROADCAST, page

939-

By eliminating the reflex,

the constructor gains several worthy points.

The radio amplifier is free to give its maximum
output, which is considerable if that amplifier
is correctly designed; there is greater selectiv-

ity; the quality is somewhat improved though
the average loud speaker and the average un-

trained ear will not detect the difference and
the rumbling noises peculiar to reflex receivers

disappear. The receiver will then consist of a

straight radio amplifier, a detector with re-

generation, and as much audio amplification
as the builder desires to use.

On the other hand the receiver on two tubes

will not operate a loud speaker, which is one

A FIVE-TUBE KNOCKOUT

MANY readers have re-

quested information

regarding the addition of an
extra tube to the four-tube

set. There are two places

FIG. 3
The original and to date most popular reflexed radio amplifier. The by-
pass condenser from tuning coil to filament tends to eliminate the higher
musical tones, and the iron cored inductances in both grid and plate
circuits of the first tube make an excellent audio oscillator at certain ad-

justments of tuning condensers
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of the greatest advantages of Dr. Roberts's

original design. The elimination of the reflex

involves the additional cost in upkeep.
The English expert, Scott-Taggart, for many

years the champion of reflex circuits, has

changed his opinion recently on this subject.

Quoting from Wireless Weekly for Feb. 25,

1925, one of Scott-Taggart 's papers:

I can forsee a fairly . . . distinct tendency
to depart from reflex circuits altogether. 1 think

the reduction in price of valves and the development
of the dull emitter will do more than anything else

to oust the reflex circuit from popular favor. The
reflex is popular simply because the great demand
is for signal strength with a minimum number of

valves. Economy ... is the one and only reason

for the use of a reflex arrangement, and if we have

the advantage of improving the selectivity and the

range and generally making the set more effective,

then an extra valve will probably be cheerfully
added. A straight circuit will give better results in

nine cases out of ten, than the same circuit con-

densed so as to use one less valve, the reflex princi-

ple being introduced.

In the opinion of the writer, the future set

will require but four tubes, the last of which
will be a power or semi-power tube whose fila-

ment will be lighted from alternating current

and which will deliver enough output to oper-
ate the best loud speaker without overloading.
Such tubes and the devices for operating them
will be on the market as soon as home con-

structors have created a demand for them.

At the present time input push-pull coils

are not so good as our best types of audio fre-

quency transformers. A four-tube set would

get around this difficulty. We would then no

longer be troubled with much of the distortion

now present in two-stage

amplifiers and noticeable

when low impedance cone

type loud speakers are used.

An amplifier of this type
is shown in Fig. 2.

It is a simple matter to

eliminate the reflex in the

Roberts receiver and Figs. 3

and 4 show the differences

between the reflexed and
the straight radio amplifier.

The correct connections are

indicated.

The increase in gain of

the radio amplifier is quite
noticeable and maybe cause

for trouble unless certain

precautions are taken to

prevent feed - backs. The

coils, especially if low-loss, must be on the same

plane and at right angles to each other. A
good radio-frequency amplifier will oscillate if

the grid and plate coils are an inch out of line.

This is, in fact, a good test to see whether one
has an amplifier that is giving full gain or not.

The gain in quality over the reflexed ar-

rangement is due to the fact that the reflexed

transf9rmer secondary must be shunted with a
rather large condenser which causes this

secondary coil to resonate at lower frequency
and naturally to lose those audio notes above
about 3000 cycles.

The increase in selectivity is due to the de-

creased losses in the radio amplifier circuit

which are large when an iron core coil is placed

nearby, as in the reflex.

It is probable that the average voltage gain
of the first tube with its accessory apparatus
in a radio amplifier circuit will be about seven

or eight, while the average neutrodyne has a

gain of about three which explains why these

receivers have two stages of radio! If an am-

plifier is well constructed with plenty of plate
inductance and is properly neutralized, it is pos-
sible to have a voltage gain of more than ten.

In the RADIO BROADCAST Laboratory, a

five-tube receiver, without antenna or ground,

gave comfortably loud signals on New York

City stations 20 miles away, and on a short

antenna equalled any receiver that was com-

pared with it. A laboratory model is shown
in Fig. 5 .

NEUTRALIZING THE ROBERTS

OERHAPS the most distinctive feature of

the original Roberts circuit is the method
of neutralization, namely, the double wound

FIG. 4
The non-reflexed Knock-out circuit. The radio amplifier is now freed

from audio frequency currents which occasionally modulate the incoming
highfrequencies with considerable distortion as a result. The gain of this

tube is increased over the reflexed arrangement but one more tube is

required
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FIG. 5

A Laboratory model of a five-tube Knockout receiver

NP coil, or as it is used now, the mid-tap coil.

If the audio frequency currents are removed
from the first tube, as in the unreflexed set,

neutralization becomes increasingly important,
and experimenters will do well to investigate
the various methods of capacity balancing
illustrated in Fig. 6.

The double wound NP coil has one serious

fault, especially when collodion is used as a

binder. These two parallel wires have a large

capacity which tunes with the inductance to

give the coil a natural wavelength somewhere
in the broadcasting band. The effect is im-

mediate and obvious the receiver refuses to

tune to the lower wavelengths, it tunes

broadly, and makes peculiar and irritating

noises at certain positions of the two tuning
condensers. One coil, whose high-frequency
resistance was found in the Laboratory to be

300 ohms at 300 meters, was quite worthless,

but became a highly efficient inductance when
the midtapped arrangement was used. The
resistance then dropped to less than 30 ohms,
which is about average, The most satisfactory
commercial coil sets now made for the Roberts

receiver are equipped with mid-tap coils.

NEUTRODYNE NEUTRALIZATION

THERE
is one advantage in the neutrodyne

method of balancing out grid-plate capac-

ity in that it eliminates the double sized NP

coil. The presence of the large primary tends

to broaden the detector tuning, due to capacity

coupling and the mass of the metal in the coil

being near the detector inductance. The neu-

trodyne method will not give any measurable

gain over the Roberts. The tap on the detector

coil should be near the filament end of the coil,

and the neutralization will not be independent
of frequency contrary to general opinion.

THE RICE METHOD

THE
Rice method as well as the Roberts sys-

tem, possesses a distinct advantage over

the neutrodyne method of neutralization in

that all of the balancing apparatus, the in-

ductance and neutralizing condenser, are kept
within the amplifier circuit itself and are not

carried on to the detector. The Rice method
has another advantage because the neutraliz-

ing condenser is not attached to the grid but

to the less critical plate, and if the exact center

of the input coil is found, neutralization will

be independent of frequency. The antenna-

ground connections must be placed symme-
trically with respect to the mid-tap if correct

neutralization is to be maintained.

REGENERATION IN THE AMPLIFIER

AN INTERESTING point was discussed

about a year ago in radio technical com-

ment, regarding the policy of completely neu-



New Developments and Experiments with Receivers 729

tralizing a radio amplifier It was argued by
some writers that a little regeneration in the

amplifier was advantageous. Dr. L. M. Hull

published an article on this subject in Q. S. T .

January, 1924, which the experimenter should

read and digest.

Dr. Paul Ginnings, of Greensboro College,

North Carolina, has sent a useful device to the

ROBERTS METHOD

RICE METHOD

FIG. 6

Methods of neutralizing the radio-frequency ampli-
fier of the Roberts receiver. The original N-P
arrangement of Roberts is contrasted with the

Hazeltine and Rice methods. The advantages of

: these three systems are outlined in the text

Laboratory which is designed to introduce a

given amount of regeneration into the first

tube of the Roberts set. A diagram of the

connections is shown in Fig. 7 and a photo-

graph in Fig. 8. What Dr. Ginnings con-

denser does, is to add a constantly increasing
amount of regeneration to the amplifier so

that the longer wave stations will be received

with greater strength than ordinarily. In

practice, the device consists of an additional

FIG. 7
Dr. Ginnings's method of introducing regeneration
into the radio amplifier of the Roberts receiver.

The reception of the longer wavelength stations is

improved by this method. The double condenser
shown is the tuning capacity to which is attached a

single plate which is connected to the plate circuit.

The tap is placed so that the ratio of turns is about
6 to i

plate attached to the amplifier tuning con-

denser which is so adjusted that oscillations

are just prevented at the lowest wavelength
to be received. Then as the tuning condenser

is adjusted to the longer waves, more and more
unbalance is attained through the extra con-

denser.

DETECTOR REGENERATION

CEVERAL interesting methods of introduc-^ ing and controlling regeneration in the

detector circuit have been used recently in

FIG. 8
A photograph of Dr. Ginnings's device. The
method of attaching the feedback condenser is

shown
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Fixed

Tickler
y Variable

'If Resistance

FIG. 9
Methods of introducing regeneration into the de-

tector. The familiar tickler is contrasted with two
methods of avoiding the mechanical difficulties inci-

dent to a variable inductive feedback. A Bradley-
ohm, a Clarostat, or any resistance variable from a
few ohms to a few thousand may be placed across

a fixed tickler and affords a smooth control

the Laboratory. Fig. 9 shows

the conventional tickler feed-

back and two systems for

avoiding the variable coupling
between tickler and detector

coite.

In practice, the tickler is

fixed in position so that oscil-

lations will occur on the longest
wave to be received without

resistance control. Then, by
adjusting the resistance, either

shunt or series, oscillations

may be secured on other wave-

CAPACITY FEED-BACK

FIG. IO

A condenser may be used to introduce regeneration
in connection with a fixed tickler coil. Here again
the control is more even than with the conventional

"floppy" tickler

lengths. This regeneration is fairly indepen-
dent of frequency which is not true of the

usual "flopping" tickler system and should

not affect the tuning of the detector circuit.

In the five-tube receiver, this is particularly

valuable since there is less danger of un-

wanted coupling back to the amplifier than

with the moving tickler coil.

CONDENSER FEED BACK

AVARIATION of the resistance control is

the condenser feedback, probably due to

Weagant and used commonly in the Reinartz

circuit. A fixed coil is placed near the de-

tector secondary and coupling to the plate

is effected by means of a series condenser.

The condenser and coil is then a shunt path
for the radio frequency currents, and a choke

coil may be necessary to keep these currents

from escaping through the phones or amplifier

primary. The circuit is shown in Fig. 10 and

a drawing of a choke in Fig. 1 1 . There should

be no condenser across the output in this

Hard Rubber

or Bakelite

FIG. I I

A drawing of a choke coil to be used in connection with condenser

feed back. Fine wire may be used and up to 100 turns may be placed
in each slot. The number is unimportant, and the choke itself may
be eliminated if oscillations occur without it. Possibly the radio

frequency currents will be kept in the feedback circuit by the imped-
ance of the telephones or audio transformer in which case the choke

is unnecessary
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arrangement. This method of adding regener-

ation is particularly smooth in operation, and

it avoids the movable tickler with its varying
field.

TUNED PLATE FEEDBACK

ANOTHER
effective method of adding re-

generation is shown in Fig. 12. This is the

tuned plate scheme popular with amateurs

for many years. The coil and condenser may
be of the same dimensions as the detector tun-

ing elements, and if this is the case, the dial

readings will be about the same at various fre-

quencies.
This system is particularly effective when

using toroid coils since it obviates the neces-

sity of tapping the inductances which would

destrov the toroid effect.

TUNED PLATE

FIG. 12

The old method of tuning the plate circuit to the

same frequency as the grid circuit. Oscillations

will occur, and if this plate circuit has somewhat

higher resistance than ordinary, oscillations will be

controlled very easily. It is possible with this

arrangement to have the tickler dial read like the

tuning dials

WIRELESS COMES TO THE LIGHTSHIP
The English lightship No. 67 at Haisbro is one of many in the British and other services to be equipped
with radio receivers to entertain the crews while they are anchored at their lonely stations. Many of these

ships are equipped with automatic radio transmitters which transmit radio fog signals on 299 kc

(1000 meters). The United States has particularly led in this respect, and many lightships on the Atlantic

and Pacific coasts and the Great Lakes have "radiophares" or directional wireless signals for ships



so THIS is VENICE!

The directorate of the Venetian "Rapid Transit Company" is equipping all of its conveyances with radio

receivers. Patrons will in future be provided with timely entertainment in the event of a tie-up

THE MARCH OF RADIO

BY
Past President, Institute of Radio Engineers

The Horizontally Polarized Wave Another Radio Bombshell

WE
HAVE all become familiar

with the vagaries of energy trans-

portation by radio waves and
have practically schooled our-

selves into the idea that fluctuation and fading
of signals is one of their characteristics and
thus not to be remedied or be done away with.

But also we have learned that scientific attack

on many of radio's problems has frequently

yielded valuable results in the past, so when
a recognized authority puts forth a new idea or

radio theory we are ready to accept it, strange
and odd as it may sound at first.

As an illustration of how our radio ideas

have been upset, we have only to think of the

directions in which radio waves are supposed
to travel. Textbooks tell us that these

waves travel out from a station in a straight

line, becoming less intense with increasing

distance. But many features are now known
to affect this. Measurements of signals from

WEAF, for example, in the vicinity of New
York City show that at many places the

signals come from directions at right angles

to the expected one and further, that signals

may increase in intensity with increasing

distance instead of diminishing as they should.

So we have to be ready to accept other odd

ideas if they are based on experimental fact.

Engineers of the General Electric Company
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and the Bell Telephone Laboratories have re-

cently been carrying on some most fascinating

work to determine exactly what happens to

radio waves as they travel along. We can

see a water wave as it goes over the ocean

surface, see it twist and turn around a pro-

jecting pier or rear itself and fall over on a

sand bar, but to find what happens to radio

waves, our eyes are not very helpful. Delicate

vacuum tube apparatus and wonderful oscillo-

graphs are necessary to show photographically
the electric currents which tell us definitely of

the action of the radio waves.

Interpreting the pictures they have ob-

tained, the research engineers now tell us

that the radio waves twist and turn as they
travel outward from the station that in some

places a vertical antenna will pick up more

power than the usual horizontal kind. Fur-

thermore, at some instance the horizontal an-

tenna may be better than the vertical one and

then, as the amount of twisting of the waves

changes, the reverse may be true.

According to E. F. W. Alexanderson, con-

sulting engineer of the Radio Corporation,
this haphazard twisting accounts for much of

the rapid fading to which some signals are

subject and he suggests a possible remedy.
To use two transmitting antennas is appar-

ently his idea, one of them to be a horizontal

one and the other a vertical one. Then as

these two waves travel out from the broad-

casting station, their total effect on the re-

ceiving antenna will be about the same no
matter how much twisting the wave has suf-

fered. In his opinion, a scheme of this kind

will do much to lessen fading. At the same

time, it should increase the ratio of signal

strength to static; which is the same as though
static' had been to some extent eliminated.

Mr. Alexanderson refers to this second, and

aiding radio wave as horizontally polarized.

It is interesting to note, in this connection, an

article by Walter Van B. Roberts, "Can
Static Interference Be Eliminated?" in RADIO
BROADCAST for December, 1924. Mr. Ro-

berts, in that article, reviewed methods for the

elimination of static interference and sug-

gested, among other things, that horizontally

polarized waves might offer a solution to the

difficulty.

Radio, the Handmaiden of Explorers

CERTAINLY
no explorer ever started

on a polar expedition with the as-

surance reasonably assumed by Mr.
Donald MacMillan on his latest venture into

E. F. W. ALEXANDERSON S ANTENNA
With which he is carrying on extensive experiments in his laboratory at Schenectady in radiating horizontal

polarized waves. It is possible that his and others' experiments will result in the diminution of static and

fading, two of the listeners' deadliest foes
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the unknown seas around the North Pole.

A few years ago he would have left civiliza-

tion with the reasonable certainty that he

would not hear white men again for perhaps
two years; all that time his triumphs and dis-

asters would be known to him alone, those at

home blindly trusting to his ability to return

when his self imposed task was finished. If

he was not heard from after a year or two a

relief expedition might start out with the

slim hope of picking up his trail and giving

what aid they might.
On the present expedition, radio is keeping

the explorer's friends constantly advised of

his progress; both ships of the expedition are

well equipped with apparatus designed specifi-

cally to best maintain the polar radio channels

open. The experience with radio gained by
iMacMillan and his operator, Donald Mix, on

the previous expedition was such that short

waves are to be largely depended on during
the present trip. Frequencies from about

2000 kilocycles up will be used, the highest

being 15,000 kilocycles (150-20 meters).

Only specially designed receiving sets will

pick up such high frequency signals, for even

the lowest of these frequencies is very far

beyond the highest useful frequency of broad-

cast receivers.

Already the peculiar conditions discovered

on the last trip have been re-encountered.

As this is written, the Bowdoin and the Peary
are in the Greenland ice fields, not isolated as

previous explorers have been, but in easy
communication with those at home. Instead

of reaching the eastern coast of the United

States, however, the radio messages are al-

ready veering west, and again the operators in

Washington, British Columbia, and Iowa, are

the ones who have to relay MacMillan's mes-

sages to us. His compass pointed due west

a fact that makes us well appreciate how
far from usual are the experiences through
which these northern explorers pass.

Harris & Ewing.

L. A. CORRIDON
Of the Department of Commerce who is responsible for the selection of all new call letters for broadcasting
and telegraphy stations. The fact that he is tied down to the initial letters, N, K and W, makes this no

simple matter
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How the League of Nations Aids
Radio

IN

SPITE of the assertions of many of our

politicians that the League of Nations is

dead, it seems to be gradually working
out problems which, without the international

cooperation the League guarantees, might be

the cause of much bad feeling. Of especial

interest to us is the attack being made on the

radio broadcast problem. With our 561

broadcasting stations, the interference prob-
lem is by no means as important and difficult

question as it is in Europe with its fifty odd
stations.

With the possible exception of a small part
of our northern border, the interference be-

tween various stations in America is na-

tional rather than international. Hard

feelings, if any are really engendered, are

not of international significance and can

lead to no serious trouble. In Europe,

however, the fifty odd stations may cause

a tremendous amount of international dis-

sention. The countries are so small, and

so close together, that a station of any

one country is very apt to reach out into

all the others. The band of frequencies
available for broadcasting in Europe permits
of only forty-two channels, so that with the

fifty-seven stations operating, some inter-

ference is almost sure to occur.

The technical committee of the Interna-

tional Radiophone Union acting under the

auspices of the Communication Section of the

League of Nations, has just met to discuss and
act upon the European broadcast situation.

Taking up the interference question in a

reasonable and amicable manner, the com-

THE JOHANNESBURG BROADCASTING STATION

Showing the antenna atop Stuttafords Buildings in Pritchard Street. Transmissions from KDKA at Pitts-

burgh are often re-radiated from this antenna after being picked up at a distance of about three miles from
the studio and then carried by land line to the transmitter. The smaller picture shows Miss Peggy Cook

giving a recital from the station, JB. The floor of the studio, it will be noticed, is squared off to enable the

director to place the artists to best advantage
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mittee decided that with the amount of

information avilable, a proper solution of the

problem was not possible. It was decided that

during the next two months, extensive testing

would be taken up, on regular schedules after

the broadcasting hours, to accumulate the

necessary data on the interference effects.

Two months experimenting are necessary in

the committee's opinion and so the session

was adjourned for about this length of time,

after which another meeting will be called to

further analyze the question. We are glad to

see that, to all appearances, European inter-

ference will be settled in a friendly manner in

spite of the international, and therefore vexa-

tious, questions involved.

The News Value of Broadcasting

PROBABLY
never before has radio

performed such a countrywide service

as when the news about Mr. Bryan's
death was broadcast. Whether for or against
him there was none of us who could help

being interested in the passing of this noted

American. His death came so suddenly and

WHAT ARE THEY LISTENING TO?
Or are they merely resting between "paddles"? The photographer tells

us that the two youngsters are enjoying the music provided by their

radio, but we fail to detect any antenna and we hardly suspect that an
enclosed loop would give satisfactory results with a neutrodyne receiver

unexpectedly that it made the service of radio

seem even more striking than it has been on

other occasions, when a previously announced

event has been spread over the country.
On Sunday evening, the radio audience is

probably larger than at any other time and,

as every important broadcasting station was

at once notified by telephone, telegraph or

radio of Mr. Bryan's death in the obscure

Tennessee village, it seems not at all unlikely
that within a few hours of its happening, from

five to ten millions of his countrymen had been

notified of the sad event.

"Weeding Out" in the Radio Trade

ARECENT summary of the midsummer
conditions of the radio industry shows

that although many of the smaller

companies must succumb as a result of over

production, and consequent cut price dis-

position of their stock, many of the companies,

by pooling patents and credits, consolidation

of manufacturing facilities, etc., are putting
themselves on a reliable and trustworthy basis

for the resumption of trade in the fall.

When we consider the ex-

traordinarily rapid growth
of the radio business, it

seems remarkable that

even more business failures

have not occurred. In 1920,

the radio business was esti-

mated at two million, in

1921 five million, 1922 sixty

million, 1923 one hundred
and twenty million, and in

1924 three hundred million

dollars. The estimates for

the radio business for the

present year go as high as

four hundred and fifty mil-

lion.

A short time ago the

stock exchange saw a new
radio stock practicaMy
every day, and during this

year about five million

shares of radio stock were
sold to the public. The ad-

vertisements of this stock

were generally worded to

indicate that reliable busi-

ness regarded them as a

gamble, but the public was

willing to take a chance,
and did so. Comparison of

the original selling price of
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TWO PROMINENT BRITISHERS
On the left is J. C. Reith, who is the managing director of the British Broadcasting Com-
pany and a popular figure among the British listening public. The Right Hon. F. G.

Kellaway is shown in the second photograph. He succeeded Godfrey Isaacs as manag-
ing director of the Marconi Wireless Telegraph Co. Ltd. and the Marconi International

Communication Co. Ltd.

the stock with the present quotations show that

the trusting public has already suffered a paper
loss of more than $ \ 00,000,000. Probably this

loss will be a real one and of even greater

magnitude before the radio business is com-

pletely stabilized.

Present estimates all of them founded on
no especially reliable facts place the number
of radio sets in the hands of the public at

2,500,000, and as we have about 9,000,000

phonographs in our homes, and 12,000,000

automobiles, it is evident that for those

companies which make reliable apparatus and
which are properly financed to stand the

periods of depression, there is still plenty of

market left to absorb their products.

Radio in Foreign Countries

FROM
the Department of Commerce

comes a summary of the radio situa-

tion in foreign countries, compiled for

the benefit of American manufacturers who
are seeking to do export business.

In Austria, where broadcasting began a

year ago, much interest is displayed, and it is

estimated there are at present fifty thousand
receivers in use; most of which are of home
manufacture due to the high tax imposed on

imported sets. The broadcast listener must
obtain a license before using a receiving set.

The license costs at the present rate of ex-

change about fifty cents a year.
In Czecho-Slovakia, a broadcast station of

five kilowatts capacity is about to be erected

in Prague. If receivers of the type common
in America are used, this station should reach

over most of the country.
In Spain there is a considerable demand for

radio apparatus, due largely to the operation
of two broadcasting stations in Madrid.

Although most of the receiving apparatus is of

British and French origin, the American
manufacturer can well afford to go after this

market. In the first quarter of 1925 more than

$100,000, worth of American apparatus was

imported.
In South America, Argentina continues to

lead, possibly because the government has not

as yet put any restriction on the use of radio

receivers. It is claimed that practically all

the radio apparatus used there is of American
manufacture.

New Zealand has just put in several broad-

casting stations and the number of radio re-

ceivers is rapidly on the increase. It seems

that most of this apparatus must be of home
manufacture or else of British origin as the

imports from America for the first quarter of

1925 totaled only $23,700.
Our commercial attache in London reports

that although but little American apparatus is

as yet used in England he believes that there

will be a considerable market for highly sensi-

tive sets which will be sought only by the

"distance hound" because those who listen

only to local stations do not require multi-tube

receivers. There are twenty-two stations on
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the mainland, only as large as New York and

Pennsylvania combined, so that no listener is

very far from his closest station.

Is Canada Showing Us the Way?

WE ARE glad to notice that someofour
Canadian friends have earnestly taken

up the fight against radiating re-

ceivers. The position of this magazine on

the question has been stated repeatedly and

we are glad to commend our northern neigh-
bors for the attack they have started.

The Victoria Radio Club of Victoria,

British Columbia, have sent their views on

the question to the Dominion government in

the following letter:

Honorable, the Minister of Marine and Fisheries,

Dominion Government,
Ottawa.

SIR:

Whereas in the opinion of the members of the

Victoria Radio Club, the use of radiating sets has

become a public nuisance, it is the opinion of this

club that some government action must be taken.

We believe that the manufacture and sale of

radiating sets in Canada should at once be stopped

by law, that on all licenses the type of receiving set

used should be specified, and, in reasonable time,

the use of all radiating sets absolutely prohibited

by law. Also that all radio inspectors be given full

power to act at once in case of persistent interfer-

ence.

Yours truly,

Victoria Radio Club.

The Month in Radio
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THE
Bureau of Foreign Commerce in

Washington reports the successful

transmission of energy by radio, the

feat having been accomplished by an

Italian inventor. The radio waves he used

were so short that the kilocycle becomes an

inconveniently small unit for expressing their

frequency. In wavelength, so the dispatch

states, the radio wave resembles a light wave
rather than a radio wave, the length being

only about one hundred millionth of a meter.

Remembering the "achievement" of another

Italian inventor, who, during the war, was to

explode submerged bombs from great distances

by the use of a ray much the same as this, we
would not even mention the present dispatch
if it had not come to us in a Department of

Commerce communication. It is onlv a

short time ago that the inventor of a

wonderful "death ray" had headlines in all

of our newspapers but to the best of our

knowledge he never showed a single experi-
ment to back up these claims.

/CONGRESSMAN SOL BLOOM of New
^-^ York has just announced that he is

about to lead a battle to purify the ether from

the taint of radio advertising. At the next

session of Congress he will introduce a bill

abolishing all advertising through the broad-

cast channels. He denounced the exploita-
tion of the radio public by advertisers in no
uncertain terms. We hasten to point out to

him that he would be wise to proceed slowly.
The public will never get something for

nothing and so if they are to get a good musi-

cal program without paying a cent for the

artists, it will probably be necessary to listen

to the name of the donor of the hour's enter-

tainment. This indirect advertising, if well

done, is not at all disagreeable. If Mr. Bloom
is successful, he will legislate away our best

radio entertainments.

JUST
why the police should permit a

demonstration of a radio controlled car

on crowded New York streets is a mystery, yet

just that did happen. On one of New York's

busiest thoroughfares an automobile, con-

trolled by radio from another car a few yards

away from it, was allowed to careen its way
against traffic, making other cars climb up on

the sidewalks to avoid collisions, narrowly

missing a fire engine, and finally plunging into

a photographer's car.

There is nothing remarkable about such a

demonstration except the foolishness of the

police in permitting it. The remote control of

vehicles, boats, and even aeroplanes has been

accomplished many times before, but never

before on a crowded city street.

HpHE Navy Department, which is tem-
*

porarily carrying on commercial radio

business across the Pacific, announces that

traffic to Tahiti is now possible. From our

west coast to Hawaii, then to the Samoan
Islands, and so to Tahiti, the radio reaches

over the expanse of the Pacific.

AT THIS year's commencement of Union

College, the Bailey prize, given each

year to that senior who contributes most to

the college, went to Edward B. Redington,
who had carried on experiments in the genera-
tion of very high frequency oscillations by
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vacuum tubes. By using very short connec-

tions for inductances and in place of an

ordinary condenser utilizing the capacity
between the grid and plate of the tube, he

was able to obtain frequencies as high as

80,000 kilocycles (3.8 meters) using fifty-watt

tubes. Those who have tried to make large

tubes oscillate at very high frequencies
realize the difficulties which the young re-

searcher encountered and feel that he well

deserved the prize.

TN LONDON, a bill has just passed Parlia-

* ment which makes it illegal to make phono-

graph records from radio signals. It is said

that many well known artists have refused to

sing over the radio because of the possibility

of records being made in this way, and quite

naturally the artists are not

anxious to "stand for" the

indifferent quality the aver-

age radio set gives.

THE city of Philadelphia
has just awarded Wil-

liam G. Housekeeper of the

Bell Telephone Laborato-

ries, the John Scott medal
for his contribution to tech-

nical progress. The award
carries with it a $1000 prize.

By this public award, Mr.

Housekeeper is recognized
as the one responsible for

the development of the

metal-glass seal which was
the one step required to

increase the capacity of

triodes from one kilowatt

to one hundred kilowatts

or more. As previously

explained in these columns,
to seal successfully a large

copper thimble to a large

glass tube was impossible
until Mr. Housekeeper dis-

covered that if the edge of

the copper tube was made
very thin where it met the

glass, the joint would not

crack, as was always the

case when this simple expe-
dient was not resorted to.

Copper and glass contract

to different degrees on cool-

ing so that the joint has

always cracked as the glass
cooled down, thus spoiling

the vacuum tube. If, however, the copper tube
is drawn to a thin edge where it meets the glass
it becomes sufficiently elastic that as the cooling

glass tries to pull away from it the copper yields
and thus permits the joint to stay air-tight.

The Misuse of a Municipal Broadcast
Station

ABOUT
a year ago, when the mayor of

New York City was contemplating
the installation of a municipal broad-

casting station, we pointed out the very
likely misuse to which such a station could be

put by unscrupulous politicians. We don't

yet appreciate either the importance of a

broadcasting station of this stripe nor yet its

proper economic classification.

PREMIER STANLEY BALDWIN
Delivering an address which was simultaneously broadcast from every
one of the British broadcasting stations. The occasion was the recent

rally of more than 100,000 persons at Welbeck Abbey, celebrating the

signal victory of conservatism under Premier Baldwin. Note the two
microphones which are enclosed within the boxes in front of him
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GOVERNOR ALFRED E. SMITH

-Of New York State-

"
The American democracy covers so vast a

territory that we must heartily welcome an art

that brings its executives and legislators into the

most immediate contact with the public they have

been elected to serve. The advantage is double.

Radio expedites the sending of an intimate mes-

sage to the whole body of citizens and it secures to

the speaker a more prompt and frank expression

of personal opinion than he could obtain in any
other way. Thus there is preserved a mutual

relationship thai is of especially high value as new

problems arise which can best be solved by a

renewed meeting of minds.
"Recent experiences in broadcasting matters of

public moment through the medium of WGY have

given me a new sense of close fellowship with my
fellow citizens; their many replies have been an

inspiration in seeking a solution to the questions
which an executive can conscientiously answer

only in the full light of the common thought."

Is it a proper use of public funds to es-

tablish such a publicity medium, which can
so easily be used to wage warfare on those

who incur the disfavor of the temporary muni-

cipal rulers? This question has been brought
up in the case of WNYC, New York. A
citizen claimed that the establishment and
maintenance of the station was a misuse of the

city's funds. In the suit against the city

authorities, the plaintiff's attorney states

that:

the City of New York, and the defendants are with-

out authority to expend or use the funds of the City
of New York for the purchase, construction, or opera-
tion of the station. That there is no authority in

law for broadcasting official reports by radio, the

publication of such reports being otherwise provided

for. That there is no authority for the use or ex-

penditure of city funds for the broadcasting of po-
litical propaganda on behalf of the defendant or

any other person or persons.

That unless restrained the illegal acts of the de-

fendants will continue. . . .

More than a year ago, Mr. Grover Whelan,
then Commissioner of Plants and Structures,

through whom the Mayor's orders regarding
the station were carried out, made a public
statement of what the station's activities were
to be. Said he, when the station was being
installed,

editorial writers are now concerning themselves

with the possible misuse of the municipal station.

Let me assure these gentlemen that no administra-

tion would be foolhardy enough to invade the

sacred precincts of the homes of its people with any
political propaganda. . . .

The complaint states that "the purpose and
use of this broadcasting station have been

utterly different from what was indicated in

the above statement and it has been used re-

peatedly and continuously for grossly im-

proper political propaganda."
The city officials have given out reports

which are supposed to show that the material

sent out over the broadcast channel was en-

tirely non-partisan. Any listener who has

heard the political "news" broadcast from

station WNYC knows the facts to be otherwise.

Fulsome praise of the city's mayor has always
been a dominant note of the so-called "news
of the day" and violent attacks on any who
dared question his actions have always been

used to accentuate his wisdom and his

thoughtfulness for the city's dwellers.

The actual situation is readily made clear

when one recalls that any talk to be sent out

over WNYC'S channel has to be written out

beforehand as is true of almost every first-

class station and submitted to the mayor
or his hirelings for criticism and correction

before being delivered. The Mayor or his

commissioners are quite free to say what they
want to on any subject uppermost in their

minds.

Supreme Court Justice Churchill denied the

injunction asked by the Citizen's Union, the

body behind the movement, to confine the

use of the station to proper activities. In his

decision, he states that "it was within the dis-

cretion of the legislative bodies (of the city)

either to confine the use of the station to the

administrative work of the city's officials or

to permit a wider use." The court also as-

serted that it was "a question which no court
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has a right to consider." So that evidently
the taxpayer in New York has no redress; if

he doesn't want to hear what a wonderful

mayor the city has had for the last seven years
and reasons for putting him back in office, his

only recourse is to tune-in on other channels.

The course of events following the opening
of this municipal station is exactly as we

predicted it would be when discussing its in-

stallation; while ostensibly of service to the

police and other departments its most im-

portant function may be to spread political

propaganda for those in office.

The Radio Corporation Announces a

Deficit

FOR
the first time in its history, the

Radio Corporation of America has

reported a deficit. Its expenses for

the second quarter of the year exceeded its

income by nearly $400,000. This is the first

check in a remarkable growth, and one almost

without parallel in financial circles.

Up to 1921, the Radio Corporation retained

its original character. Founded during the

war to improve the overseas communication
channels for the government, for several years
it was essentially a transoceanic communica-
tion company with a comparatively small busi-

ness. Even the total transoceanic communi-
cation business is not very large and of course

the radio channels got only a resonable frac-

tion of the total. In 1921, when radio broad-

casting began, the total business of the

Corporation was less than $1,500,000. Last

year, its business totalled $50,000,000. Such
a rapid growth has seldom been seen in the

industrial world.

During the first quarter of this year, the

earnings of the company were $15,229,923,
which, with expenses of $13,301,594, left a

comfortable surplus for dividends. But the

second quarter showed earnings somewhat
less than $4,600,000, and the expenses were

nearly $5,000,000, leaving a deficit for the

quarter of $391,053. This report shows the

high seasonal character of the radio business

and serves to emphasize the fact that a com-

pany must have a good deal of financial

reserve or else carry on at the same time some
other business which fills in the slack periods
of the radio season.

It is quite evident that the Radio Corpora-
tion is feeling the pressure of competition and
the tremendous unloading of sacrificed stock

which many of the smaller companies were
forced to carry out this summer. Unlike the

EDWARD H. JEWETT
Detroit; President Jewett Phonograph

and Radio Company
"
There is no question about the public s baring

purchased a terrible lot of junk in the past years,

believing, of course, that they were buying reliable

radio apparatus. It has not given them any
satisfaction and it certainly has done the radio

industry harm.
"Re sure to go to a dealer in whom you hare

confidence and then add the caution of compari-
son. Gear your actions to what you hear

demonstrated, not to what you arc promised. I

am sure that if any one of you "were out to pur-
chase a trotting horse, for example, and the seller

said the horse could make a mile in two minutes

flat, you would not make the purchase on such

hearsay. More likely you would say, 'Is that

so? Let's see the bound do it.'

"Approach your radio purchases the same way.
Remember that you are buying something you will

want for a long time and apply that thought to the

measure of what you spend. The difference be-

tween cheapness and economy is almost the same
as the difference between disgust and satisfac-

tion."

smaller companies, however, this great cor-

poration has sufficient reserve power to stand

several such temporary setbacks.

Where is 'the Channel Cable?

NOT
long ago we enthusiastically re-

ported the success of an experiment

which, although not belonging strictly

in the radio realm, was sufficiently close to it

to be classed by many as a new conquest for

radio signalling.

On manv occasions the traffic in our im-
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portant harbors is held up for hours and some-

times days, by heavy fogs. Where the

channels are narrow and winding, the cautious

pilot generally holds up his ship until he can

see the familiar landmarks. These delays of

course are very cos"tly to steamship companies
and aggravating to homecoming passengers so

that the public hailed with delight some

months ago the announcement of a new
scheme for piloting ships into harbors in spite

of fog.

An insulated electric cable laid on the

bottom of the channel, carrying alternating

current of about 500 cycles frequency, was to

act as a guide to the fog-bound ship; large coils

carried on the ship's sides were to be used to

pick up the alternating magnetic field surround-

ing the cable and by suitable setting of these

coils, as the received signal was heard in a pair

of head phones, the ship could be held on a

course right over the top of the submerged
cable. As this was laid in the center of the

channel, the scheme (at least on paper) seemed

sure to permit the pilot to bring his vessel up
the harbor no matter what the weather condi-

tions might be.

After the successful experiments were re-

ported, it seemed certain that the scheme

would be put into operation. The cable

installation could not be very expensive and

the apparatus required on board ship was so

cheap and simple that its immediate applica-

tion in important harbors seemed almost

certain. But either the reporter responsible
for the story of the successful tryout was too

optimistic or else the pilots refused to accept

newfangled ideas, otherwise we should not

read in a current paper that "fifteen steamers,

including eight passenger liners, lie off Am-
brose Light waiting for the fog to lift." The
Ambrose channel is exactly the place where

the successful cable tests were carried out.

Interesting Things Interestingly
Said

CULTAN CHINEY (Bombay; interviewed
*~

during his recent visit to this country):
"At present there is no commercial wireless in India

but we have recently started the India Radio Tele-

graph Company, Ltd., and obtained all the rights
of the Marconi Wireless Telegraph Company with

their affiliations in America, Germany, and France,

and are putting up beam stations to connect in the

first instance with England and then America and

gradually with the rest of the world. The Gover-

ment of India is going to give a single license to one

company, such as the British Broadcasting Com-

pany has received for England. Interest in radio

has become tremendous in India and there are

many radio sets in use, some of them of American

origin. But we have a large population and one

difficulty that confronts us is that if we wish to make

everybody understand what we are broadcasting,
we shall have to use about nineteen languages. I

rather think we shall have to concentrate on two

the Hindu and English.

p\R. J. H. DELLINGER (Washington, D. C.;
*-~^

Chief, Radio Laboratory, Bureau of Stan-

dards): "There has been considerable discussion over

the question of regulating the character of programs
sent out by broadcasting stations. The Govern-

ment has consistently opposed censorship, and the

result is that the stations are entirely free in their

choice of material. The radio broadcasting system
of the United States can be characterized as one of

extreme freedom. Any one is free to erect a broad-

casting station and no license or regulation other

than patent right is imposed upon the sale, purchase
and use of receiving apparatus. This accounts in

large measure for the remarkable growth of radio

broadcasting. It is also responsible for the principal

difficulty in which broadcasting finds itself at

present, the existance of too many broadcasting
stations."

DISHOP JAMES E. FREEMAN (Washington;
*-* National Cathedral): "More and more am I

coming to the conviction that, through the me-
dium of radio, we are to bring about, among all

types and classes of our people, not only a better

understanding, but a finer spirit of unity and

comradeship. In the course of a ministry covering

thirty-one years I have never had a greater evidence

of the widespread interest in religion and that

from all types of people than during the year and
a half in which we have been broadcasting our

services from the National Cathedral in Washing-
ton."

\AARTIN P. RICE (Schenectady; manager of
^*

broadcasting for the General Electric Com-
pany): "Radio programs are slowly but surely im-

proving. The listening public is becoming more dis-

criminating and exacting. The advertising program
is being weighed in the balance of public favor and
it is doubtful if it will be accepted. More skill, art

and talent are needed to make advertising by radio

successful. Good music is appreciated every-

where, and the stations broadcasting it are always

popular. Jazz still has a place on programs
especially for dancing, but it is not so noisy as it

used to be and it is more melodious."



Guiding the Good Ship Radio
An Interview with W. D. Terrell, Chief Supervisor of Radio, Department
of Commerce The Radio Inspector's Relation to Broadcasting The
Amateur's Service to Radio Elimination of Interference by Cooperation

BY DWIGHT K. TRIPP

MANY
people think that the amateur

is a boy playing with a toy, and

that he serves no useful purpose,"

says W. D. Terrell, Chief Super-
visor of Radio, Department of Commerce.
"This is a mistaken idea. The licensed

amateurs of this country number in their

ranks doctors, lawyers, business men, engi-

neers, and, in fact, men
and boys of all ages
and of all walks of life.

Many of our amateurs

are men who are ser-

iously interested in the

development of radio,

and the boys, through
their amateur training,

develop into the most
successful commercial

operators. As ama-
teurs these boys learn

to adjust their sets

properly, make repairs,

receive messages under

the most difficult con-

ditions, and become

generally self-reliant.

They proved their

value to this country as

a reserve force during
the late war. As a rule, they are law-abiding,

unselfish, and anxious to cooperate with our

branch of the government service to the fullest

possible extent. This country has long

appreciated their worth and it has extended to

them privileges not enjoyed by the amateur
of any other country. Recently, I am glad
to say, other countries have begun to take a

more liberal view of their activities."

Through the energies of the radio amateur,

many new and wonderful discoveries have
been made, among the most important of

which was the discovery a short time ago that

short wavelengths are more efficient than the

longer ones. Through the use of wavelengths
as low as three-quarters of a meter, amateurs
have recently conducted two-way conver-

sations over hitherto unheard of distances.

"The radio inspection service," says Mr.

Terrell, "has done much for the amateur, by
explaining that much of the interference at-

tributed to the amateur by the broadcast listen-

er, is, in fact, caused in some other way. Last

winter, many complaints of amateur interfer-

ence through the Middle West and in the Great

Lakes region were received. Investigation by
the inspection service

disclosed the fact that

nearly all of this inter-

ference was caused by
commercial ship sta-

tions operating in the

Atlantic Ocean and in

the Gulf of Mexico. At
that time, ship stations

were permitted to use

666 kilocycles (450

meters) well within the

broadcasting band.
The situation was se-

rious, and when it was

brought to the atten-

tion of the Secretary of

Commerce, a regula-
tion was issued pro-

hibiting the use of that

wavelength by ships,

assigning to them in-

stead a wavelength of 706 meters (425 kc.)."
The first radio regulation was inaugurated

in June, 1910, for the purpose of enforcing the

installation of wireless equipment on certain

passenger-carrying vessels. Since that time

the Radio Inspection Service has developed
into one of the most important branches of

the Department of Commerce. Under the

Act of 1910, the Secretary of Commerce and
Labor organized on July 11, 1911, the Radio
Service of the Bureau of Navigation. A
subsequent Act, approved in 1912, stipulated
that all vessels navigating the ocean or the

Great Lakes and carrying fifty or more

persons, including passengers and crew, be

equipped with radio. An Act to Regulate
Radio Communication was approved in

August, 1912. Under this Act, transmitting

Harris & Ewing

W. D. TERRELL
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stations and radio operators are licensed by
the Department of Commerce.

THE RADIO POLICE

JUST
as Ariel, in the fables of the Middle

Ages, was a spirit guardian of the air, so in

this day of wireless, the Radio Inspector, a

modern Ariel, stands a silent watch over the

ether. But though he may be silent and,

indeed, an angel, he is far from a fable, as those

who attempt to dispute his wavemeter soon

find out. For the Radio Inspector, ready at

all times to be of assistance to those who need

him, is essentially a traffic officer of the air,

and to him falls the tedious duty of directing

the myriad of amateur, commercial, experi-

mental, and broadcasting stations under his

jurisdiction.

"The Radio Inspector's work," Mr. Terrell

continues, "enables the broadcast listener to

receive programs without unnecessary inter-

ference. This is accomplished in part by the

careful adjustment of broadcast transmitters

to their assigned frequencies and to a con-

stant inspection of these transmitters to insure

their remaining so adjusted.
"The careful adjustment of commercial

and amateur transmitters accomplishes the

same results. Readjustments are necessary
whenever it is found that one station is

heterodyning another because of a slight

change in the adjustment of the transmitter.

"Investigations of complaints of inter-

ference caused by electrical devices other than
radio transmitters, such as, for instance, leaky

power lines, magnetos on telephone lines, x-ray
and violet-fay machines, electrical precipi-
tation plants, and so forth, are not controlled

by the present radio law, but many of such

sources of interference are eliminated through

cooperation.
"Radio Inspectors frequently give short

talks to audiences in the cities which they
visit concerning the problems which they
encounter in their work, as well as the problems
of the listeners-in.

AND WHAT ABOUT THE FUTURE?

THE
Radio Inspection Service has helped

the commercial operator to maintain a

high standard of excellence by providing
examinations for commercial operators which

only well qualified men have been able to pass.

The results have been gratifying, for in the

many cases of disaster to ships at sea, not one

case has been reported where the commercial

operator has failed to observe the orders of the

master of the vessel, has failed to show the

highest courage, or has failed to remain at

his post until his duties have been fully per-
formed."

No, the task of the Radio Inspector is not

an easy one nor does it promise to be easier

in the future. But as for the radio future,

we can safely say that it will take care of it-

self, for it is in exceedingly competent hands.

RADIO INSPECTION DISTRICTS OF THE UNITED STATES



Some Remarks on Audio

Amplification
If You Aim at High Quality in Radio Reception, Here Are Some Suggestions
on Improvement Through the Use of High Plate Voltage and a Special Use
of By-Pass Condensers A Discussion of What Occurs in the Audio Circuit

BY GEORGE C. CROM, JR.

^TT
r
j^HE search for high quality in the audio circuit of the radio receiver is growing more

^|
-*

general and more popular every month. In the August , 1925, RADIO BROADCAST

I/
an article by John B. Brennan appeared describing the construction of a two-stage audio

amplifier of very high quality. This article by Mr. Crom, while in no sense a con-

struction article, contains some interesting ideas on methods for securing better quality.

These suggestions, as far as we know, have not been formulated by any other writer.

The Crom amplifier demands a high plate voltage, which is best suppliedfrom alternating
current and Mr. James Millen will describe an amplifier unit, practically embodying
Mr. Crom s suggestions, in an early number of this magazine. THE EDITOR

OME
of the most common of all radio

devices is the two-stage amplifier,

which, common though it may be,

is often not constructed or operated
in the most satisfactory manner. Insufficient

thought is given to each of the components
and their relation to each other and this re-

sults in the production of sound in the loud

speaker utterly different from that imposed
on the input circuit of the audio amplifying

arrangement. The faults of design are made

very evident when the audio amplifier output
circuit is fed to a good loud speaker of the cone

type. In some instances, poor reproduction
has been blamed on the speaker instead of on

the audio amplifier, where it actually belongs.

THE PROBLEM OF GOOD AMPLIFIER DESIGN

AN AUDIO amplifier must be capable of

raising a weak audio signal of rapidly

varying frequency to the required strength
without materially changing the relative value

of each frequency.
It should, if it is to be an ideal amplifier, be

easy to build and operate and should be low
in first, and upkeep cost. The latter require-

ments, if the others are not to be sacrificed,

are very difficult to realize.

In order to visualize the problem more

completely, let us consider the functions of

each part in the amplifier circuit, assuming
that the tone quality being received on the

detector is sufficiently good for most purposes.
The small currents in the detector circuit

must be fed into the primary of the trans-

former and converted by the transformer into

a voltage variation on the grid of the first am-

plifying tube.

Although, perhaps, this process does not seem
to be particularly difficult, it is well to remem-
ber that these small currents are composed of

three entirely distinct forms. We have a

direct current which is supplied by the detector

B battery, a radio frequency current derived

from the carrier wave of the broadcasting

station, and the audio frequency current re-

sulting from the rectifying action of the de-

tector tube. It is this last current which we
wish to amplify.

Fig. i shows the paths of the various cur-

rents in the detector circuit. The radio fre-

quency or carrier current is by-passed directly

to ground by the condenser placed between the

plate and the negative filament terminal.

The usefulness of this path is directly propor-
tional to the size of the condenser, and if this

part of the circuit were considered alone, a

very large condenser would give best results.

But a practical difficulty arises in that a large

by-pass condenser here will also by-pass some
of the audio frequencies which we wish to

amplify, that is, the upper audio frequencies,

approaching the lower radio frequencies. So

in practice, the size of this condenser is limited

by the necessity of conserving the audio fre-

quency voltages present in the plate circuit,

and sizes between .001 and .006 mfd. are

generally used. The exact sizes that give best

results for a particular layout are found by
experiment.
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The effect of the direct current in the plate

circuit does not pass beyond the transformer

itself, as only fluctuating current or voltage
will pass through a transformer.

The audio frequency current passes through
the primary, and through the large by-pass
condenser (i or 2 mfd.) back to the filament

of the detector tube. This large by-pass con-

denser is a necessity for quality reproduction,

as it prevents this audio current from flowing

through the leads to the B battery and the

B battery itself, and conducts it through a

short path to the filament. The B battery
and its leads have resistance and inductance.

If the audio currents flowed through these

leads, it would couple the circuit of the de-

tector path to the plate circuits of the other

tubes using the same B batteries and leads, by
means of this common resistance and induc-

tance. The majority of squeals and audio

howls in an amplifier are caused by common
circuits and by capacity couplings.
The audio current, in passing through the

primary of the transformer, induces a voltage
in the secondary by means of the magnetic
flux induced in the iron core of the transformer,

and this voltage is impressed between the grid
and filament of the first audio tube. The

plate current of the audio tube is controlled by
this voltage, and variations exactly similar in

form to those of the grid voltage will follow

in the plate current if the operating conditions

of the tube are correct.

GOOD QUALITY OF RECEPTION MEANS GOOD
TRANSFORMERS

IN CHAPTER VII of The Thermionic Va-
* cuum Tube, by Van der Bijl, a complete dis-

cussion of the action of the vacuum tube when
used as an amplifier is given, and the reader

is referred to this book for complete informa-

tion, some of which is too involved or too

technical for presentation in this article.

Proof of most of the statements made in this

article can be found by the careful reader in

this book.

Before discussing operating conditions of

amplifier tubes it is necessary to make one

further statement about transformers. Good

quality of radio reproduction to which more
attention is constantly being given can not be

obtained with cheap, poorly designed trans-

formers. In order to obtain amplification of

the lower audio frequencies, such as those of

a drum or bass viol, it is necessary that the

impedance of the primary winding of the audio

transformers shall be, at that particular low

frequency, at least two and one half times the

impedance of the tube connected to the prim-

ary of the transformer. Transformers made
by most of the reliable manufacturers have
this necessary primary impedance.

o
- c

o
- A

--> Radio Frequency Paths

* Audio

> Direct Current

FIG. I

The paths which must be followed by the different currents in a good audio

frequency amplifier. The author tells how to keep them on the right path
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DISTORTIONLESS AMPLIFIER OPERATION

THE conditions for distortionless amplifi-
fication in the amplifier tube itself are as

follows:

ist The filament must be operated at a tempera-
ture high enough to supply all the electrons result-

ing from the sum of the direct plate current and its

audio frequency component. The majority of

good tubes give this necessary electron emission at

low temperatures such as that resulting from 4.5
to 5.5. volts across the filament of a five-volt tube.

2nd The plate circuit should have sufficiently

high impedance. This high impedance straightens
out the curve which is usually referred to as the

operating characteristic, and is explained in Para-

graph 60 of Van Der Bijl's book. This is too in-

volved a discussion for this article.

3rd The grid must be maintained negative with

respect to the filament so that at the positive peaks
of the signal-voltage wave, appreciable current does
not flow to the grid. If current does flow to the

grid, it pulls down the plate current and causes a

bend in the operating characteristic curve, that is,

the positive peaks of the plate current waves are cut

off. As current flowing to the grid must pass

through the transformer secondary with its many
turns, it may saturate the transformer core, pull
down its amplification and thus cause distortion in

the transformer. The value of the C battery

necessarily depends upon the structure of the tube

used and upon the signal voltage. Most tubes can
be operated one or two volts positive at the peak
signal voltage. This is not necessarily true, for

individual tubes vary widely.

4th The plate voltage must be high enough
so that the plate current can faithfully follow the

grid voltage. The plate voltage must force the plate
current through the resistance of the apparatus in

the plate circuit and still apply enough voltage to

the tube, so that at the maximum negative signal

voltage on the grid some plate current will still be

flowing. In other words, the negative peaks of the

plate current waves must not be cut off.

These conditions sound complicated but

they are not when stated simply. The first is:

use good tubes and keep your A battery

charged. The second is: Use good trans-

formers. The third and fourth are: Use the

proper value of C battery for the signal voltage
at the grid of each tube, and the plate voltage
Which corresponds to this C voltage.
One way to check up on these last two con-

ditions, is to measure the signal voltage at the

grid of each tube with a vacuum tube volt-

meter, which measures peak voltages, and use

the value of the voltage measured as the

amount of the C battery voltage, and increase

the plate voltage to the value given by the

tube manufacturers for this C voltage. This is

DETECTOR SECOND AUDIO

Amp. Transformer

P G
Output Transformer

G P P G

Cabled Leads May be of

Any Length. All Others

Should be Short and Straight

B F

~- Cable These Leads /
< Keep Battery Leads -'

to Each Tube Together

- A + - B

Batteries or Power Supply

n Highest B Voltage

FIG. 2

The circuit diagram of a high quality audio frequency amplifier. Note in

particular the output transformer, by-pass condensers, and cabled leads
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AN EARLY TYPE OF HIGH QUALITY PUSH PULL AMPLIFIER

A front and rear view of one of the first high quality amplifiers to be put on the

market. It is of the push-pull type, and made by the Western Electric Company
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beyond the usual fan, because vacuum tube

voltmeters are expensive and scarce.

The most satisfactory method, and also the

easiest, of determining these last two condi-

tions is to put a milliammeter (d. c. of, say,

o-i 5 milliamperes) in the plate of the amplifier

tube under investigation and observe the plate

current, while the strongest signal that is to

be received, is going through the amplifier.

If the C battery voltage is not high enough and

positive peaks of the plate current are cut off

(and current is flowing in the grid circuit),

the plate current will decrease with a strong

signal. Increasing the C battery will prevent
the grid going too much positive.

If the plate voltage is too low (in the opinion
of the writer, it usually is) and the negative

peaks of the plate current are being cut off,

the current will rise on a strong signal. In-

creasing the plate voltage will remove this

difficulty.

Both of these effects may be, and often are,

present at the same time so the needle of the

milliammeter may fluctuate violently.

For quality amplification, the plate cur-

rent should not vary, so it is necessary to

increase the C battery and the plate battery,
until there is no appreciable variation of the

plate current of each tube on the strongest

signal that will be received. Most of the

better grade filament voltmeters now on the

market can be used as milliammeters as they

usually have a full scale deflection for about

1 5 mA. The milliammeter (or filament volt-

meter) can be best put in the lead to the B

battery near the battery where its capacity
will have no effect on the operation of the

amplifier.

CHECKING THE CIRCUIT FOR QUALITY

AFTER
the first stage amplifier is checked

up in this manner, the same method may
be applied to the second stage. It is easily

seen that the signal voltage on the grid of the

second stage will be higher than that on the

first, so it is necessary that the C battery

voltage applied to the second amplifier should

be higher than on the first and its plate voltage
should be correspondingly higher. The mil-

liammeter test will show by its fluctuations if

these voltages are not right.

The signal voltage on the grid of each am-

IMPROVING QUALITY IN A TWO-STAGE AMPLIFIER

How by-pass condensers whose value is suggested in this article, may be added to

the Quality Amplifier described by Mr. Brennan in the August RADIO BROADCAST
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plifier tube determines the amount of C battery
to be used. The signal voltage and the C
battery voltage fix the plate voltage required.

The C battery voltage and B battery voltage
can be higher than necessary but cannot be

lower, without overloading the grid of the

tube and causing distortion in the tube itself.

The average receiving set, regenerative or

neutrodyne, or other circuits of equal merit,

require much higher C and B voltages on the

first and especially on the second stage, than

are usually supplied.

A large number of tests have shown that

these voltages should be, depending on signal

voltage, tubes, and transformers:

ist-Stage -4.5-9 Volts 6-90-120 Volts

2nd-
"

C-I2-30 Volts 6-200-450 Volts

Where plate voltages such as these last

values are not available or are not desired for

economic reasons, even though the second

audio tube is overloaded, the signal voltage
can be decreased by using a low ratio trans-

former, or by putting a grid leak of less than

one tenth of a megohm across the secondary.
A push-pull amplifier allows appreciable dis-

tortion in each half of the circuit, but as the

two audio currents are 180 degrees out of

phase, the distortion cancels out; so the push-

pull amplifier can be used with a limited plate

voltage to give amplification without distor-

tion.

Perhaps the best way to obtain good quality
is to obtain the required B voltage from a

plate supply system operated from the a. c.

electric light socket. Such a system permits

using a 5-watt tube in the last stage, as its

filament may be operated from the same trans-

former that supplies the plate power. But
that is another story.

A SUGGESTED HIGH-QUAl.il V AMPLIFIER

IN
FIG. 2, a diagram of a two-stage amplifier

is shown. Attention is called to the way
in which by-pass condensers are used to

shorten the audio frequency paths, and to keep
these frequencies in their separate circuits.

Also note the way in which aH the battery leads

are grouped closely together in a cable, thus

avoiding closed loops, which might cause

coupling between stages. Grid and plate
leads should be kept short and straight. The
leads to the by-pass condenser should also

be kept short as they are part of the audio

circuit.

More than two audio stages are unnecessary

except where more than one loud speaker is

to be operated. Two well built audio stages,
with proper grid and plate voltages, will oper-
ate two cone type loud-speakers so that they
may be heard for several blocks without dis-

tortion.

The general purpose five-volt tubes will

hold up under continuous operation at plate

voltages of 250 to 300 with a C battery of 16 to

22 volts. Sometimes, however, it is necessary
to pick out of several tubes, the one which will

stand up best under this load. Several of

one make of five-volt tubes were operated
for six months with 350 volts on the plate
and were still going strong v/hen the test was
ended.

In using such high plate voltages on the last

stage it is essential that the direct plate current

be kept out of the loud speaker. This can be

done either by using an output transformer,
or by using a choke coil of 75 to 100 henries,

in the plate circuit with a condenser of two to

six mfd. between the loud speaker and the

plate. The audio current will pass through
the condenser to the loud speaker and then

return to the filament, while the d. c. passes

through the choke coil to the battery.
Now that good loud speakers (such as the

cone type) are available, and broadcasting
stations are transmitting signals of high qual-

ity, distortion of the signal in radio receivers

is absolutely unnecessary, and can and should

be prevented.

The material appearing in this magazine is fully protected by copyright, and
editors of periodicals are advised that unauthorized publication of circuit

diagrams, technical descriptions, and parts or the whole of articles, without due

permission and credit; is an infraction of the law. Those who wish to reprint
material appearing in these pages are asked to communicate with the editor.



^" Point o:P
f onducTted by Koindsley

Do We Meed "Silent Nights" for Radio

Stations?

THOSE

two letters
" DX "

have caused

as much radio joy and sorrow as any
others known in the vast and mystic

terminology of the science. To radio

widows, the term is anathema; to radio fans,

it represents a high form of enjoyment. To
build or buy a set which will bring in the call

letters of some broadcaster two or three

thousand miles removed is better than being
elected to Tammany Hall, or fathering the

prize baby in the annual exhibition at Atlantic

City. Those captious souls who sneer at radio

like to say that broad-

cast listeners have
installed their radio

merely to indulge this

passion for distance.

Well, that portion
of the radio audience

whose religion is DX
come by that hon-

estly. The very terms

comes from the vo-

cabulary of the intent

amateur whose con-

stant lust has been

to project signals
from his own little

transmitter to some
listener equally intent

a great distance away.
In the prehistoric
wireless times of

about 1909, his cup
of joy fairly bubbled

if reports of recep-
tion came from a

paltry twenty miles.

OLIVER SAYLER
Who presents, through WGBS, New York, one of the

most interesting features given by any broad-

casting station in his talk every Thursday evening
at 8:30 called "Footlight and Lamplight." Mr.

Sayler never fails to bring his listeners something
worth hearing

Now your amateur speaks calmly of com-
munication with Australia. The alluring

possibility of being able to send signals six or

seven thousand miles is the chief force which

makes the experimenter an "amateur" and

keeps him up indecently late o' nights.

And a very large body of radio broadcast

listeners, who differ very little essentially from

the "transmitting amateurs," gain their chief

pleasures from searching out the elusive carrier

wave of a broadcaster terrifically far away.
The publicity writer for station KFI, Los An-

geles, has put the lure

well:

For the Atlantic Coast

to hear the Pacific Coast

or vice versa is to jour-

ney into the unknown
and come back with a

new lease on life. DX is

the home run, the hole-

in-one, the six-pound

trout, the twelve-point

buck, the royal flush of

the radio game, and

those who seek to dis-

courage it are striking

at the very well-springs

of the go-getting na-

tional spirit. Earle C.

Anthony says, "Let the

DX'er take for his

motto, 'We will fight it

out along these lines if

it takes all summer',
and continue to burn the

midnight tubes. After

all, who wants to tune-in

when you can see the

whites of their eyes?"
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CONDUCTORS OF THE NEW YORK PHILHARMONIC ORCHESTRA
Whose programs have been beautifully transmitted by wjz, WGY, and WRC. At the left is Rudolph Ganz,
conductor of the St. Louis Symphony Orchestra. In the upper center circle is Nikolai Sokoloff, conductor
of the Cleveland Symphony Orchestra. Fritz Reiner (right) is the conductor of the Cincinnati Symphony
Orchestra. In the lower circle, center, is Willem Van Hoogstraten, conductor of the New York Philharmonic

Orchestra. Mr. Ganz, Mr. Sokoloff, and Mr. Reiner were invited to act as guest conductors of the Orchestra

This ether fishing is no chore for the listener

located at a moderate distance from stations of

large power. But for the unfortunates in large

cities where broadcasters keep their tubes

glowing from the setting-up exercises in the

morning until the last dance orchestra has

folded up its drums and silently stolen away,
the job is not so easy. No matter how selec-

tive a receiver is, it is hard to get through the

strong waves of the locals and to hear the elu-

sive DX broadcaster.

By a kind of gentleman's agreement during
the past year, Chicago broadcasters have kept
off the air on Monday nights to allow the

natives to indulge their urge for distance.

Lately, the news has quietly leaked out

through the medium of the Associated Press

that there is dissention among the broadcast-

ers in the Chicago area and the listeners in

same. Those broadcasters who have studios

in Chicago and transmitters in the suburbs

feel, it seems^ that since they are not local in

a very strict interpretation of the word, there

is no reason why they should keep to the si-

lence agreement. So the local stations have
been silent on Monday nights and the subur-

ban transmitters have been whacking away
at the ether.

Mr. Frank H. McDonald, president of the

Broadcast Listener's Association, has an-

nounced that a canvass of radio listeners in

Chicago shows that 98 per cent, of the can-

vassed listeners are in favor of a silent night.

He further says his Association is planning to

have a bill submitted to the next Congress
which would divide the country into six radio

areas and assign a different quiet night to

each. Sunday, according to this proposal,

would be open night.

Mr. McDonald's Chicago broadcast listen-

ers are doing well to organize in order to ex-

press their opinions, but the mere fact that a

large and powerful Chicago group want to

indulge in DX fishing is no reason for making
national silent nights legally compulsory on

the entire country. We have no quarrel with

DX hunting, or with the silent night idea,

but the matter is manifestly one for local op-
tion.

One cannot help but suspect that, when
there is so strong a demand from listeners to

hear programs from other localities, there are
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serious lacks in the local programs. There has

never been, in the New York area, for example,

any similar widespread desire for a silent night.

If one judge the signs in that territory aright,

in the main, the local programs have proved

quite satisfactory for every taste. And since

WEAF has linked itself through the long lines

of the Bell system regularly to representative
stations in the East and Middle West, pro-

grams of the highest quality and of great var-

iety of appeal have been made available to a

larger number of listeners than ever before.

We might as well call things by their right

names. If radio is really entertainment, then

the program is the important thing. If that

is true, the source matters less than, in a man-
ner of speaking, the bone and sinew of the

program itself. But, on the other hand, if

radio reception is a kind of elaborate animated

geography lesson, then every effort ought to

be bent to give those devotees the chance to

hear distant names whisked through the

microphone.

Brooms for Symphonies

YOU
excellent folk who live in civiliza-

tion don't know and can't realize what
a wonder first-rate broadcasting is to

those who live in distant places. Oh yes, we
are civilized we have in some homes modern

COUNT ALEXANDER SKRZNSKI

Foreign Minister who spoke recently over WEAF
and a chain of eight others. His address came at

the end of an excellent hour of Polish music. When
the WEAF announcer described the program, he
made the startling statement that Count Skrznski

would be "accompanied by a Polish orchestra"

plumbing, and electric lights in most, and
that's more than Bach ever had or dreamed of.

We have stations of our own which do their

best . . . with nth rate singers (why will

they sing?). But perhaps it is unkind to look

at gift horses.

"Last night," continues IVlr. P. H. Russell,

of Red Deer, Alberta, from whose recent letter

we have taken the liberty to quote,
"

I turned

the switch on my home-made Haynes super-

heterodyne, and was more than thrilled to hear

faintly through the midsummer heat you'd
not guess unless you heard it Bach's double

sonata!"

This is a small place. There are 2400 people of

all ages, sizes, conditions, and sorts. There is one

pianist who is such, and is a sort of prodigy. He is

good, too. There are also one or two others who
don't know anything about music but who know
what they like. So you will gather that the stan-

dard is high for a town in the wilds. Sitting with

me were the top local fraulein and a friend, ap-

pointed masculine associate for the nonce, smoking

cigarettes with me.

My office has a forgery of George Clausen on the

wall, and a Raeburn copy, and a print of Praxiteles'
"
Hypnos." My walls are covered with books

ranging from Gibbon's Decline and Fall to detective

stories. There are a few law books, of course.

So I can smoke cigarettes with the stenographer

freely (when no Methodists infest with their ac-

customed severity.)

"
Believe me," continues Mr. Russell, "when

that music came winding in, a wonderful,

faint thread of beauty, then a latter-day (and

really rather charming) flapper and her youth,
a railway fireman, ceased from talking and
listened. They didn't say so, but I knew, for

they looked it they had never heard anything
like it before. Then the thread faded into

mutterings of static and I never heard whence
it came. But it sounded like the music of the

spheres."
Those stranded souls who live in the terri-

tory rather vulgarly called the sticks depend
much on what the broadcasters offer, and how
much more worth while radio must make life!

Fortunate are those rural inhabitants who like

jazz and non-musical programs of like level.

For radio stations are really making the ether

one huge vaudeville performance, with the em-

phasis on ultra-popular music, quite in the

manner of the variety theatre. All stations,

with the exception of those operated by relig-

ious organizations, are trying to be all things
to all men. Here a child prodigy on the violin,

there a famous boxer, giving his opinions on

how to become a famous boxer; a politician

casting pearls of partisan wisdom; an actress
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whispering secrets of temporary beauty; a re-

turned traveler confiding the curious customs
of the Senegambians; and jazz orchestras, jazz

orchestras, and jazz orchestras.

The impression of many listeners that radio

programs are too much devoted to jazz is

heightened by the fact that of necessity, all

distance reception is carried on at night and

everybody knows that the later evening slices

of programs are invariably devoted to the

local currently popular jazz orchestra.

Not even the most rabid demanders and de-

fenders of jazz hardly insist on a steady radio

diet of it. And those listeners who are in range
of the Bell System wire tie-up who can hear

the "pop" concerts, the Eveready Hour, the

Goldman Band, and the WEAF opera company,
have the opportunity to hear good music,

played as it should be played. These are some
breaks in what some months ago appeared to

be an endless evening radio barrage of jazz.

Considering this purview to beonly moderately

accurate, one can sympathize with Mr. Russell's

concluding plea: "Tell the broadcaster, to feed

us provincials Bach, Beethoven, and Brahms,
then Mozart and but you know them all as

well as I used to when I lived in London.
That seems ninety years ago. Won't you give
me a job sweeping your office, so that I can
hear a symphony concert now and then?"

The Popular Dinner Concert

THE
dinner concert has come to be one

of the most popular of radio features.

The term is rather inclusive, for while

many of the concerts are produced by musical

organizations innocent of any saxophone and
associated evils, not a few are out and out

dance orchestras. The best dinner music on
the radio is that furnished through WEAF by
Joseph Knecht's Waldorf Astoria Rose Room
orchestra and the Commodore Hotel concerts

from wjz. The Benjamin Franklin Hotel

THE HOOT OWLS OF KGW, AT PORTLAND OREGON
A popular organization heard frequently from the Portland Oregonian station. The members are business
and professional men of the vicinity and their breezy entertainment is eagerly tuned-for, out where the West
is. Left to right, Ashley C. Dixon, himself a broadcaster (KFJR); Allen Greeb; R. G. Calvert, Grand Skidoo;
Charles F. Berg, Grand Screech; Henry W. Metzger, Grand Slam; Barnett Goldstein, Grand Schmoos;
Tige Reynolds (cartoonist of the Oregonian), Grand Sketch; Frank J. Sardam, Grand Scream; and William

R. Boon, Grand Skipano, at the piano
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Concert orchestra, heard through WIP, Phila-

delphia is also deservedly popular. KHJ, Los

Angeles, occasionally sends out the excellent

concert orchestra of Art Hickman, playing at

the Biltmore Hotel. The dinner organ reci-

tals, played by Phyllis Griswold at the Rialto

Theatre and broadcast through WOAW, Omaha
are worth hearing, as well.

In Cleveland, WTAM frequently offers the

popular music played by the Golden Pheasant

orchestra. At wwj, in Detroit, they have the

curious custom of alternating selections played

by a dance orchestra with classical music by
an instrumental trio. The effect is highly dis-

concerting when one hears an old classical

favorite immediately followed by "Collegiate,"
or "Don't Bring Lulu." That wwj dinner

program assures one that the wise individual

who, in the dim rhetorical past, asserted that

it was impossible to be both flesh and good
red herring, had a great weight of truth on his

side. There is something radically wrong
with the microphone placing at wwj's pick-up
at the Hotel Statler, because the harp in the

instrumental trio comes through like the fabled

falling bricks, while the piano and violin do
their best to form a melodic background.
The dinner programs from WTAM, Cleveland,

wcx, and wwj, Detroit are also distinguished

by a glaring, and what should be an unneces-

sary fault in broadcasting that of long pauses
between individual numbers. One can almost

progress from the soup to the salad course dur-

ing some of the Detroit program hiatuses.

Station KSD'S Fine Record

STATION
KSD, of the St. Louis Posl-

Dispatcb has long held its place among
the best of our broadcasters. On June

26, 1925, the station celebrated its third anni-

versary, and a review of its activities show that

its programs entitle it to the high esteem it has

gained. During the three years, 1434 pro-

grams have been arranged, and 1383 individ-

uals took part. The artists represented fifteen

different nationalities, twenty-five states of the

Union, and 115 cities of the United States.

During the three-year period, 379 pianists and

310 vocalists appeared on their programs.
There were also 71 children who appeared be-

fore the microphone, and a distressing total of

41 readers. The large number of the latter

strikes us as curious, because radio listeners

seem to be united in their dislike of readers.

The address of the late President Warren

Harding was broadcast when he spoke at the

St. Louis Coliseum on June 21, 1923. This was

the first time that the voice of a

President of the United States

had been broadcast. KSD has

broadcast practically all of the

important national radio politi-

cal and non-political addresses

which have been sent out over

the long lines of the A. T. & T.

Company.
During the first International

radio broadcast tests, KSD was

reported by a representative
number of listeners in England.
The station is under the capable
direction of Miss V. A. L. Jones.
One wishes the station, in that

good old fashion of speaking, a

long life and a merry.

Reading of Applause
Telegrams is Unnecessary

JOE NOVAK
Giving one of his weekly lessons on golf from KGO, Oakland, Cali-

fornia. Mr. Novak is a professional golfer and instructor and goes
on the air at KGO, at 7:15, Pacific Coast Time every Thursday

evening

BY
THE time this number

of the magazine is pub-
lished, station WJR of the

Jewett Phonograph and Radio

Company at Pontiac, Michigan,
will be on the air with 1500

watts, transmitting at a fre-
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quency of 579.9 kilocycles

(517 [meters). Corley W.
Kirby, formerly director of

station wwj, of Detroit, is

the director of the new sta-

tion, and if he succeeds as

well with his new charge as

he did with the old, station

WJR will leap into immediate
favor, wwj was licensed

in September, 1921, which
makes it the first American
broadcaster. Mr.- Kirby
was associated with the

station during its pioneering

days.

Telegrams and greetings
directed to WJR will not be

read or acknowledged over

the air during the inaugural

program or later on, Mr.
Edward H. Jewett, presi-
dent of the operating com-

pany announces. He goes

on, to say very sensibly:

"Telegrams and greetings
do not entertain those who
are listening. They please

only those persons who are

mentioned in them. We
want WJR to please the

public, not ourselves."

The number of first-class

stations who read tele-

grams, whether they be
from listeners in the next

block or half way across

the continent, is pleasantly
small. No listener should

from sending his

A RADIO APARTMENT IN SEATTLE
A picture of the roof of the Biltmore Apartments in that city. Provision

has been made for twenty-four antennas one for each apartment. The
owner and architect, Mr. Stephen Berg, is an enthusiastic radio devotee
himself. The local KFOA supplies the tenants with much of their radio

enjoyment, but distant stations are heard as well

be discouraged

telegrams of appreciation
to a station whose offerings please him. But
it is hard to find an excuse for reading
them over the air. And, we might add, the

listener who feels a deep throb at hearing these

telegrams read is probably the same person,

who, in the cruder electrical days, spent much
time in listening-in on party lines.

The WGBS Prize Play Contest

NANCY
BANCROFT BROSIUS of

Cleveland, Ohio, won the $75 prize in

the radio play contest conducted by
station WGBS, New York in conjunction with

WIP, Philadelphia and WGY, Schenectady.
Hers was a one-act play entitled Sue 'Em.

The play will be produced on the air through
the three stations bv the well known Province-

town Players of New York. Mr. Oliver

Sayler, in making the announcement from

WGBS during his charming
"
Footlight and

Lamplight" period on a recent Thursday even-

ing, said:

The most frequent fault which the judges found

among the manuscripts was a failure to remember
that radio drama, unlike good little children, is heard

but not seen. A number of plays .were submitted

which might interest a Little Theatre, but the de-

pendence on the eye was too great. Still another

fault which was frequently encountered was the

choice of a subject so fantastic that all the methods

by. which illusion is gained in an actual theatre

would be necessary to make the play convincing.

Good plays are becoming more frequent over

the air. Station WGY has produced a number
of Mr. Cosmo Hamilton's plays which have

rightly met with enthusiastic approval. KOA
and KGO have also been active with plays dur-
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ing the summer months. Elliott Nugent's

Kempy was recently produced by Kcowith

great success.

L
Broadcast Miscellany

THE
Sunday evening programs of wjz

and WGY are of unusually high standard

The Lakewood Farm Inn Ensemble, a

Joseph Knecht group, led by Mr. Jan Weber,
furnishes the first part of the program from

7:45 to 9, Eastern Summer Time and the

delightful solo work of Godfrey Ludlow, violin-

ist, the second half, which continues from 9
until 10. The Lakewood Farm Inn Ensemble
never fails to present a program of varied in-

terest, and their work shows that good music

need not necessarily be boring or "high brow"

frightful term. Godfrey Ludlow, the staff

violinist of wjz, is an artist of very much more
than ordinary talent and those in reach of the

radio emanations of WGY and wjz are missing
a delightful feature if they do not hear his

recitals. The accompanying verbal program
notes of Mr. Milton J. Cross, the veteran an-

nouncer of wjz are well presented, informative,

and in excellent taste.

AND
now to chronicle the temporary pass-

ing of
"
Roxy," the impressario of the

Capitol Theatre, New York, whose Sunday
evening programs are heard over WEAF, WEEI,

WJAR, WCAP, WCTS, WCAE, and wwj. Mr.

Rothafel will have a theatre of his own in New
York and has severed connections with the

Capitol, but the Capitol programs will con-

tinue as before with Major Edward Bowes,

managing director of the Theatre, in charge.
The "Gang" excellent group of musicians

that they are are maintaining the standard of

their programs quite as before. The musical

quality of this very popular feature we have

never questioned, but it must be admitted

that the drooling sentimentality of the pres-
entation spoils what would otherwise be an

almost perfect program of its type. Mr.
Rothafel deserves much credit for devising a

genuinely new type of radio presentation, but

why that presentation had to be constantly

weighted with expressions of almost tearful

sentiment and side remarks which somehow
are invariably weightily saccharine we could

never understand.

C TANLEY W. BARNETT, known to woe^ listeners as "BWS" has resigned his post
as chief announcer at that station to assume
similar duties at a new station now under
construction at Baltimore, Maryland. His

place at woe will 'be taken by L. E. Wass, a

native of Davenport, Iowa.

OVER
at wjz, New York, they have started

a feature which is great delight to a large
number of invalids and those afflicted with
blindness. At 4:10 p. M., Eastern Summer
Time, J. B. Daniel, a staff announcer, reads

short stories, novels, works of history, and

general selections from good literature. It is

dangerously near a bromide to say that radio

has taken an almost irreplaceable part in the

lives of those who are shut in. Radio stations

receive more mail from persons who can not

actively join in the life of the world than from

any others. This feature could well be adopted
by many other stations who desire to expand
their field of service.

ON AUGUST first, there were 561 broad-

casting stations in the United States, ten

less than on July first, 1925. WEAF, New
York, is now using 5000 watts, and WORD,
Batavia, Illinois is now operating on 5000
watts. Among the long range stations, WGY
has been testing recently with 50,000 watts,

chiefly after midnight, wjz expects to have

40,000 watts "in the air" about the time this

magazine appears, although unexpected delays

may retard this date a week or so more.

KGO, Oakland, California is now using 3000
watts, WBBM, Chiacgo, and WTAS, Elgin, Illi-

nois are using 1500 watts. In England, the

Daventry station of the British Broadcasting

Company (5xx) is now transmitting on a

frequency of 187.4 kilocycles (1600 meters),

using 15,000 watts (7500 watts, American

rating), which brings the total of British sta-

tions to 22, of which eight are relay stations.

5xx should be heard in this country by listen-

ers whose receivers can tune to that frequency.
. . . Among those broadcasters gracefully

retiring from the field are WDM, Church of the

Covenant, Washington, D. C.; WWAO, Michi-

gan College of Mines, at Houghton; WVAY,
The Milwaukee Civic Broadcasting Station,

Milwaukee, Wisconsin, and WRAA, The Rice

Institute, Houston, Texas.



In Which Some Discrepancies Are
Cleared Up

Some Interesting Correspondence Relating to an Article by E. T.

Flewelling in Our Friendly Contemporary, Radio in the Home

W E WERE surprised to find in the July
number of our contemporary Radio in

the Home, for which we have had a lot

of respect, an article by E.T. Flewelling,
one of the Associate Editors, in which a very severe

criticism of a circuit appearing in RADIO BROADCAST
for June was made. The attack was made on the

Frequency-Changer or Super-Heterodyne Conver-
ter described by Mr. A. O'Connor of Cleveland,
Ohio.

The various letters passing between Mr. O'Connor
and the Editor of Radio in the Home, as well as our
own office, point out quite clearly that we were

perfectly justified in bringing the Frequency-
Changer to the attention of our readers.

It did violence to some of our ideals of profes-
sional ethics to find that the Associate Editors of

Radio in the Home find it advisable to criticise the

technical articles appearing in RADIO BROADCAST.
Some of our old readers will remember that Kenneth
Harkness' first claim to fame came as a result of

the publicity he received in connection with the

single-tube reflex receiver described in RADIO
BROADCAST in November, 1923. Following his

connection with Radio in the Home, Mr. Harkness

maintained, in an article appearing in that maga-
zine, that resistance-coupled amplification was of

no practical value. He seemed to forget that one

of the principal objections to resistance-coupling
had been overcome when the dry cell tube and the

quarter-ampere storage battery tube had been

developed. If there are any among our readers who
have a notion that resistance-coupling is not worth

while, we shall be delighted to demonstrate a re-

sistance-coupled receiver for their benefit at any
time they would like to visit our laboratory.
The situation with regard to the O'Connor Fre-

quency-Changer may well be understood by reading
the letters which follows:

June, 2.6 1925.

Mr. Henry M. Neely,
% Henry M. Neely Pub. Co.,
608 Chestnut St.,

Philadelphia, Pa.

DEAR SIR:

The writer has just read with a great deal of

interest the article entitled "Why Not a Super-
Het Converter" in July issue of Radio in tbe Home.
Your "word of explanation" was particularly in-

teresting.
I am glad to see that Mr. Flewelling was finally

clever enough to "tackle it right" and got the

circuit working. He may be interested in knowing

that numerous BCL's have had wonderful success
with the circuit in June RADIO BROADCAST, (to
which he referred.)
The writer has read your magazine from the

beginning with a great deal of interest and while
not always agreeing with you, has admired you for

having the courage of your convictions. I am,
however, very much surprised in this issue to notice

that your magazine allows a direct slam at such a

high class magazine as RADIO BROADCAST. Mr.

Flewelling by this time should know that RADIO
BROADCAST will not publish a circuit until they are

absolutely sure that it is correct. I don't think
that Mr. Arthur Lynch is going to like Mr. Flew-

elling's remarks in your "word of explanation."

Very truly yours,
A. O'CONNOR.

June 30, 1925.

Mr. A. O'Connor,

9702 Euclid Ave.,

Cleveland, Ohio.

DEAR MR. O'CONNOR:

It was with something like a shock that I learned

from your letter of June 26th that the magazine to

which Mr. Flewelling made unfavorable reference

was RADIO BROADCAST. I thought at the time of

publication that the magazine was . . . and
that is why I let the Flewelling remarks go as they
were. If I had known that they referred to RADIO
BROADCAST, I should not have printed them be-

cause I can assure you that no one in the whole
radio field has a higher respect for RADIO BROADCAST
nor a greater personal liking for Arthur Lynch,
Editor, than I have.

Yours very truly,
HENRY M. NEELY.

July 7, 1925.

Mr. H. M. Neely, Editor,
Radio in the Home,
608 Chestnut St.,

Philadelphia, Pa.

DEAR FRIEND NEELY:

A few months ago you took RADIO BROADCAST
for a rather severe ride concerning resistance-

coupled amplification, and Kenneth Harkness, one
of your Associate Editors, said that resistance-

coupling should never have been taken from the

grave in which it was peacefully reposing, or words
to that effect. I cannot refrain from putting you
on the pan this morning for a little roasting and
trust that you will take what I have to say in good
part, as I know you will.

On page 14 of the July, 1925, number of Radio
in the Home we find a rather interesting disserta-
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tion by Flewelling on "Why Not a Super-Het
Converter?" Among other things Mr. Flewell-

ing says: "In discussing the subject with H. M.
N., I started a line of thought that appealed some-
what to both of us as one that should prove of very
great value to the public as a whole so far as its

selectivity problems are concerned. The thought is

not entirely new, because more than one engineer
has probably given time to it, but, so far as we
know, it has never been given to the public."

In the editorial box accompanying this article

we find the following statement also credited to

Mr. Flewelling: "The Super-Het converter is

working great. I see that another magazine hit at

it in their June issue. The thing doesn't work,
however. I know several good men who have tried

it and found it a dud."
With regard to the first statement that the super-

het converter is not entirely new, Mr. Flewelling is

entirely right. A similar idea was described by
George J. Eltz, Jr., in RADIO BROADCAST for De-

cember, 1923, and another arrangement of the same

general character was described by Zeh Bouck in

RADIO BROADCAST Lab Department for January,
1924. A wave-changer described by Mr. A.

O'Connor employing the same principle was pub-
lished in RADIO BROADCAST for June, 1925, and it

is evident from what Mr. Flewelling has said that

it is our frequency-changer which has been char-

acterized by him as a dud since we have not been able

to discover an article on the frequency changer in

any of the other periodicals in their June number.
Mr. Flewelling is wrong, impossible as that may

seem. The O'Connor wave-changer is anything
but a dud. We have used it in our laboratory for

months and have tried it in connection with all

kinds of receivers. It works in an extremely satis-

factory fashion and we know definitely that a

great many readers of RADIO BROADCAST have built

this Frequency-Changer and are finding that it

works as well for them as it does for us.

Now, we don't mind having somebody grab off

our ideas, and put a new face on them and call

them new, but we do hate to have our com-

petitors publish statements which in themselves

are untrue and the statement that our frequency-

changer is a dud is untrue and if you don't

think so, come over to Garden City and I will

be delighted to show you how well it works. In

fact, I will go further than that if you think it is

necessary, and drop in at your own laboratory with
the Frequency-Changer under my arm.

We, as you know, are trying to do a good job on
RADIO BROADCAST and we feel sure that you are

attempting the same thing in your field. We feel

that the attack on our technical accuracy is entirely
uncalled for, and in this instance, entirely unjust.
We believe that in fairness to us, a statement from

you and one from Mr. Flewelling appearing in your
paper concerning the O'Connor Frequency-Changer
described by us should be made.

I have not overlooked your magnaminity in

proclaiming RADIO BROADCAST'S Roberts Knock-
out the most popular circuit of the season. And
for this statement I am duly grateful.

Cordially yours,
ARTHUR H. LYNCH, Editor,

RADIO BROADCAST

July 29, 1925.

Mr. Arthur H. Lynch, Editor

RADIO BROADCAST,
Doubleday, Page & Company,
Garden City, N. Y.

DEAR ARTHUR:

As 1 told you during the chat we had at Atlantic

City, I am extremely sorry that the attack made
by Flewelling on your Frequency-Changer should

ever have been made, and I am equally to blame
for having published it without having made a

thorough investigation.
It was an error, and you may be sure we will

make every effort to cooperate with vou in repairing

any damage it may have done.

Cordially yours,
HENRY M. NEELY, Editor,

Radio in the Home.

The letter above is characteristically a Neely
letter. Mr. Neely is broad-minded enough and

honest enough to admit a mistake and make every
effort to try to rectify it. Which should close the

subject.

A COMPLETE receiver has been designed by RADIO BROADCAST with two
aims in view high quality in the audio side of the circuit, and opera-

tion of the audio amplifier tube, and the plate supply of the radio, detector,

and first audio tube directly from the alternating current house supply. The
receiver circuit is a tried and true design. Overloading that general fault

in audio circuits is avoided by the use of a power tube, entirely operated
from a. c. This receiver for home construction will arouse a great deal of

interest because it takes the lead in current receiver design- a sensitive cir*

cuit, used with an audio amplifier whose quality is irreproachable. An arti-

cle fully describing this receiver will appear in an early number.
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A Debate: Resolved, That 500-Watt Stations Are Not
Sufficient for Program Service

Affirmative: Mr. Dreher Negative: Professor Williams, WHAZ

IN

ANSWER to your
article on

"
Radio

Power and Noise
Level" in your Sep-

tember issue, which I have

read with great interest,"

writes Professor Williams

of Rensselaer Polytechnic

Institute, "I must confess

surprise at finding an

article in your magazine
written on such a high
noise and such a low power
level.

"As stated in your
article, I do object to

raising the power level of

broadcasting stations for

the same reason that I

object to increasing the

time assignments of exist-

ing broadcasting stations,

and the addition of new

broadcasting stations. All

these changes increase the

amount of interference

~DEGULAR readers of this department
* - -will recall that Mr. Dreber took excep-
tion to statements made by Professor Wil-

liams of Rensselaer Polytechnic Institute

in a recent address at Hartford. Professor

Williams contended, in brief, that the pro-

posal to permit the operation of long range

broadcasting stations was technically un-

necessary and that the familiar ^oo-watt
broadcaster produced a satisfactory signal

under most conditions. Mr. Dreher parti-

cularly took exceptions to Professor Wil-

liams' remarks about power level. Professor
Williams has been good enough to amplify
his ideas and they, together with Mr.
Dreher's reply, are printed below. The sub-

ject is important,for it concerns every broad-

caster and every broadcast listener. Intelli-

gent discussion of the subject can do a great

deal to clarify opinion on this much-dis-

cussed question of "super-power" and we
believe that the remarks printed belaw do

precisely that. THE EDITOR.

experienced by radio

listeners. It is strange,

but true, that while the

electric light and power
companies, the telephone

companies, the radio ama-

teurs, and, in fact, all

users of electrical energy
who have been causing
radio interference, have

done everything within

reason to eliminate inter-

ference, the broadcasters

have done everything

possible to increase inter-

ference. They act as if

they want to make con-

ditions so bad that the

Government will have to

step in with drastic gov-
ernmental regulation.
No doubt some of the

more influential broad-

casters might gain a ma-
terial advantage through
such a procedure, but the
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great majority of broadcasters would find themselves

in a position much worse than that which they

previously enjoyed.

"In order to make my position on the question
of power level perfectly clear to your readers, I will

quote exactly what 1 said on this subject in my talk

on interference at Hartford, Connecticut. 'The

other limitation, which is the more important, that

must be imposed upon radio broadcasting is that of

intensity or power level. If we allow a large varia-

tion in power level, we make it extremely difficult

to design and construct receiving equipment which

can be operated by the average radio listener with

equally good results over the whole intensity range.

We in Troy have experienced more trouble from

this source than from any other in the whole field

of radio broadcasting. Radio listeners have con-

structed for themselves or bought so-called super-

sensitive sets with which they hope to hear the

Pacific Coast and European stations; also the Troy
and Schenectady stations. It has been our experi-

ence that it is impossible for the majority of these

people to receive satisfactorily either the distant

or the near-by stations. The near-by stations have

an intensity which is too high to be received without

distortion. The distant stations have a power
level which is so low that they cannot be received

in many locations without sufficient noise to make
the reception unpleasant. You may think that this

condition is the fault of the radio listener, and that

he can be educated to use his set in such a way that

these difficulties will be overcome. This is un-

doubtedly true in most instances regarding the

reception from near-by stations, but it is not true

regarding the distant stations. There is no place
at least I have been unable to find a place where

there is a zero noise level. The noise level does vary

greatly at different locations, and a sensitive set

which may function satisfactorily at one location

will prove to be entirely unsatisfactory at another

location. It is therefore evident, that at each

location, there is a minimum signal strength which

can be satisfactorily received on the most sensitive

receiving set and if we attempt, at this location, to

receive a program from a station which has a signal

strength below this minimum, we receive so much
noise along with the program that for all practical

purposes the program is ruined. At first sight, it

would appear that we could lower this minimum

signal strength to any desired value by eliminating,
in the territory considered, the various sources of

noise. Theoretically this is possible, but practically
and economically it is impossible. If the radio

listeners require the Public Service Corporations

operating in their territory to reduce the noise

level produced by them, they would require these

corporations to spend vast sums of money in chang-

ing equipment, improving insulation, etc. Eventu-

ally the public, which includes the broadcast lis-

teners, would have to pay for these improvements.
This would mean that the cost to the consumer of

the services he receives from these corporations
would increase proportionately. If the broadcast

listeners carried their demand to the limit of no, or

nearly no noise, it would mean that the public
could not afford to pay for the service rendered by
our public utilities, and the broadcast listeners

would be, in fact, sacrificing the benefits they now
receive from these corporations for the sake of

improving and extending the range of their broad-

cast reception. As stated earlier in this talk, no

one, when he realized what he was doing, would be

willing to make this sacrifice. It is, therefore,

necessary to establish a reasonable lower power
level limit. Then if any particular broadcast

listener wishes to construct or buy a sensitive re-

ceiver, which will receive programs below this

power level, he should do it with the knowledge that,

in general, he will not be able to use the extreme

sensitivity of his set without experiencing disagree-
able interference. If he is made to understand

that what he is doing is, in every way, equivalent to

placing a symphony orchestra in a boiler shop, very
few will be foolish enough to do it, and our troubles

from interference will be very materially reduced.
'

'With regard to the upper power limit, there is

room for considerable difference of opinion. Our

experience in Troy has convinced us that there is no

necessity for these superpower broadcasting sta-

tions. When we know that a 5oo-watt station can

be consistently heard throughout the cool weather

all the way across this continent in one direction,

and in Europe in the other direction, we can hardly
be criticized for taking the stand that a power level

of approximately this value is sufficiently high to

meet the needs of the radio audience. When it is

necessary to lift the power level all over the coun-

try, when something of national importance is being

broadcast, it can be done very satisfactorily by

linking by wires several broadcasting stations,

chosen on account of their location.'

"Comparing the above with your remarks in the

September RADIO BROADCAST, it is evident that we
are in substantial agreement with regard to the

necessity for a low power level limit. If this level

is established sufficiently high so that 'static'

interference is not disagreeable, we can unquestion-

ably keep man-made interference at the same level

as 'static' interference, and thus also avoid this

form of interference.

SUPER-POWER VERSUS SUPER-BROADCASTING

"\ A /ITH reference to the upper power level, we
* *

agree that this should be maintained as high
as practicable, and differ only in our methods of

obtaining this high power level over large areas.

Your method is to use a super-power broadcasting

station; my method is to use a super-broadcasting

system, by which I mean, as stated above, several

broadcasting stations of approximately 500 watts

connected by wires. With your system you would

have an excessively high power level in the neighbor-
hood of your super-power station, and this power
level would fall off rapidly with distance from your
station. With my method you would not have an

excessively power level at any point, and you
would have a more uniform power level over the
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area to be covered by the program. By my
method an average power level could be main-

tained at a higher value than by the one you sug-

gest.
" You use the electrification of our railways as an

illustration of the centralization of power produc-
tion, which you think should be followed in the

case of radio broadcasting. Do you propose a

super-generating station at the central points of our

transcontinental railway systems to feed energy
over the entire line? Do you not know that it is

the intention of those who are considering the

electrification of our railway systems to take the

power required from our super-power systems?
And what is a superpower or giant power system in

the minds of those who are forming them? It isn't

a super-power plant, but a relatively large number
of generating stations connected by transmission

lines. In such a system, the electrical energy con-

sumed in a given locality is, under ordinary operat-

ing conditions, produced at the power plants origin-

ally designed and constructed for supplying the

energy to that part of the system serving the given

locality. This system is interconnected by trans-

mission lines with its neighboring systems so that,

when necessary, there can be an interchange of

energy between the distributing systems by means
of the connecting transmission lines. The general

opinion of power engineers on this subject is stated,

as follows, on page 438 of the July 1925, National

Electric Light Association Bulletin:

During the past decade, the rapid growth of the

industry has required the greatest amount of atten-

tion to a development which was marked at every
step by notable increases in size and capacity of the

individual components of our physical plants. In

studying the trend of growth for the future, it is

quite likely that the necessity for a continuing in-

crease in capacity of equipment will be far less than
we have been forced to meet during the past dec-

ade. Further increases will be largely determined

by the economics of the situation, and while esti-

mates of future growth indicate that the total

energy demand will treble during the next ten

years, there is little likelihood that unit capacities of

equipment for generation and distribution will

increase in anywhere near the same ratio.

I have been intimately associated with the electric

light and power industry for the past twenty years,
and am not aware of any tendency in the direction

of super-power plants, but am entirely in sympathy
with the trend toward the consolidation of trans-

mission systems, and the ultimate establishment of

the so-called super-power systems.

LINKING A DEVELOPMENT IN THE POWER AND COMMU-
NICATION FIELDS

"IN THE communication field we have a similar
*

development. The local telephone exchange

gives the community, which it serves local telephone
service. The American Telephone and Telegraph

Company, with its long distance lines intercon-

nects these local telephone exchanges into a super-

telephone system, which gives national telephone

service. The writer has studied the development
of the telephone industry in this country for the

past fifteen years and is unaware of any tendency
toward the development of a super-telephone office,

but is aware of the fact that the interconnection of

these offices by telephone transmission lines has

produced the super-telephone system.
"In your article you endeavor to show by com-

putation, the advantages of a 50 kw. broadcasting
station- from the point of view of economy. Let us

carry your argument a little further, and see what
conclusions we arrive at. On Page 117 of the

November, 1922, Bell System Technical Journal we
find the following:

Economy of transmission requires the handling
of messages at as low an energy level as possible and,
as the author points out, wire transmission satisfies

this requirement much better than radio. Refer-

ring to the transcontinental line with radio ex-

tensions, which was used recently to talk from
Catalina Island in the Pacific Ocean to a ship in the

Atlantic Ocean, it is stated that, had all of the

necessary energy been introduced at one end of the

circuit, there being no intermediate amplification,
the total power required would have been 1.8

x io 88 kilowatts, an amount unavailable in the

world. In the actual system, distributing the

amplification along the transmission line, the power
required sums up to something less than i kilowatt.

This statement needs no amplification by me. I

have used it for the reason that the data have been

taken from an actual transmission problem and is,

therefore, not academic. If your readers will write

down 1 8 with twenty-eight zeros after it before they
come to .the decimal point, they will have some
idea of what will be required in the way of a super-

power station if you wish all the amplification to

be transferred from the receiving set to the trans-

mitting set, which is the development suggested in

your article.

"The super-broadcasting system, suggested in my
article, operates on exactly the same principle as

that used on this transcontinental line. It would

be operated between perfectly definite power level

limits and for the same reason that the transcon-

tinental telephone line is operated between per-

fectly definite power level limits. In telephone

transmission, the power level must be maintained

above the noise level so that the noise does not in-

terfere with articulation. The upper power level is

maintained as low as practicable so as to reduce the

interference between the various telephone cir-

cuits. The electric light and power engineers

in this country are very anxious to have the com-

munication systems increase their power level, as it

would reduce very materially the interference pro-

duced by the light and power systems in the com-

munication systems. The telephone engineers ob-

ject to raising their upper power level because they

know, from experience, that increasing this upper

power level increases the interference from one

telephone circuit into another. Increasing the

upper power level for broadcasting by the use of

super-power stations produces practically the same
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kind of interference between stations in the receiv-

ing sets, and when broadcasters have had a little

more experience they will be no more anxious to

increase their upper power levels than are the tele-

phone engineers.

LOCAL BROADCASTERS AS OPPOSED TO
"
SUPER" ONES

"/CONTRARY to the statements made in your
S-* article, if we wish to take advantage of the

past experience of power and telephone engineers
and develop broadcasting along similar lines, we
must have local broadcasting stations for local

service, which may be interconnected, thus forming

super-broadcasting systems when we wish important

programs to cover large areas efficiently, economi-

cally and with minimum interference.

"We are at a loss to understand why your maga-
zine has completely reversed its opinion with re-

ference to 500-watt stations. Two years ago this

winter you asked WHAZ to cooperate with you
in your transatlantic tests. At that time we
were using a little less than 500 watts in our

antenna and yet, according to your own report,

we made a very creditable showing in spite of the

fact that a larger powered station operating on the

same wavelength, occupied approximately one half

of our broadcasting period, leaving approximately

only eight minutes for the broadcast listeners on the

other side of the Atlantic to tune-in station WHAZ.

These and other long distance listeners were not, as

you say, 'batted in the ear by crashes of static,

violet ray machines, electric bells, door-openers, and

other miscellaneous natural and artificial noise

makers.' If you will procure and read a copy of the

National Electric Light Association's serial report
of the inductive coordination committee, technical

national section, Radio Interference published

July, 1925, you will find that arrangements have

been completed for making the noises you refer to

part of radio's ancient history. Why resurrect this

corpse and use it for an argument in favor of

super-power stations?

WHY WHAZ ISN'T HEARD OFTENER

'""THE real reason why fewer long distance listen-
* ers are unable to pick out 'the mystic letters

WHAZ' is because they are "batted in the ear' by
their so-called local superpower and the squealing

produced by the heterodyning of carrier waves from

too many stations broadcasting simultaneously.

"You say that 'a large station costs a pile of

money and all that one gets from the disbursement,
besides the ability to address the populace, is the

privilege of spending a lot more cash to keep the

thing going.' This statement would lead one to

believe that the scramble one witnesses at a radio

conference for more time, more stations, and more

power is due to the anxiety of the broadcasters to

spend their money for nothing. This is absolutely
false. The reason why our present broadcasters

are asking for more time and more power, and new
broadcasters wish to enter the field, is because they
know 'it pays to advertise.' What sense is

there in telling the public that radio broadcasting

stations are philanthropic organizations, when any-
one who has sense enough to read knows it isn't so?

Can any one imagine the stockholders of a radio

manufacturing concern voting large sums of money
to be spent for entertaining the public without

any money return to the corporation? The groan-

ing broadcasters referred to in your article are as

hard to find as the missing link which would have

been of so much value recently at Dayton, Ten-

nessee.

"You say that 'among all the sounds heard in

broadcasting studios, the jingling of the cash regis-

ter is the least frequent.' Do you not know that

no one expects to find cash registers in the advertis-

ing department of any business, and that they
are found in the sales department? Any one

who has purchased radio apparatus has heard the

cash register jingle more than once. The stores

that operate broadcasting stations have their cash

registers behind the counter or in the cashier's

cage. The hotels that operate broadcasting sta-

tions have their cash registers in the cashier's cage,

etc. If the cash register manufacturers are losing

business through broadcasting, the writer doesn't

know it.

"
In your enthusiasm for those who have money

to spend on super-power stations you say 'If Mr.

Williams wants to reduce station interference, he

should advocate a reduction in the number of poor
transmitters by enforcing decent standards of

service, instead of opposing the sound engineering

adjustments of organizations with the resources

and determination to maintain the progress of the

art. And, if he will ponder a little on the difference

between the
'

I-think-I-heard-your-station-last-

night' range, and the effective service range of a

station, he will perhaps reconsider an argument
which is reminiscent of the early days of automobil-

ing, when it was decreed that a flagman had to

walk ahead of each automobile to prevent it from

scaring horses.' Let us look into this matter and

see if it is as foolish as it sounds. Bringing the

idea of your flagman up to date, are you not aware

of the fact that the 1925 flagman is represented by
our various State Motor Vehicle laws, with the re-

quired personnel for enforcement? And why is the

1925 model flagman necessary? It is because auto-

mobilists, with resources in the form of automobiles

and determination in the form of a well filled gas

tank, have attempted to use our public highways
without due appreciation of the rights of others to

use these same highways unmolested. Are you
asking me to advocate the construction and opera-

tion of super-power stations by those organizations
which have the necessary financial resources and

influence, to mislead them into believing that they

may ride rough-shod through our ether highways,
without any regard for the rights of those localities

that wish to operate lower powered broadcasting

stations, and use the same ether highways uiv

molested? We agree that there are too many 500-
watt stations operated simultaneously at the

present time. We also know that conditions will

be worse than they are now, if all these stations
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increase their power. This is why I refuse to ad-

vocate the use of super-power. I know that each

section of these United States has as much right

to the use of the ether as any other section, and I

do not believe the American people will ever stand

for a monopoly in broadcasting, either by one sec-

tion of the country or by one corporation.

LIMITATION OF POWER NECESSARY

"C INGE each section of the country has an equal^
right with every other section to broadcast,

we must expect to have a relatively large number of

broadcasting stations, and the only possible way of

operating them simultaneously, without annoying
interference, is to limit their power. The separate

stations can then operate independently for local

service and can be linked together by land wires for

national service. If this method were followed,

there would be less necessity for a flagman of the

ether and I am of the opinion that the fewer laws

required to regulate broadasting the better for

everyone. This is a question, however, which must

be eventually settled by the radio audience, so let us

see who they are.
"
In your article you ask 'What is the radio audi-

ence and what are its demands?' You indicate

your answer as follows: 'We shall be surprised, in-

deed, if the members of this WHAZ audience do not

send us loads of poisoned cigars, live tarantulas, and

infernal machines.' We will have to part company
with you on this subject also, as we have found the

radio audience intellectually on a par with the

broadcasters and we are very grateful to them for the

manner in which they have shown us their apprecia-

tion of our endeavors in the broadcasting field.

They believe in free broadcasting as thoroughly as

they believe in free speech. They have indicated

in the past that they can recognize a monopoly in the

forming and that they have no intention of standing
for a radio monopoly. We believe that the radio

audience are intelligent and that if they decide to

have a radio broadcasting station of any size in a

certain locality and are told that the cost will be

prohibitive, they have back-bone enough to start

an investigation to determine why powerful radio

broadcasting equipment is so expensive,
v
and deter-

mination enough to carry the investigation through
to a conclusion, and thus put the skids under that

argument.

RADIO AT WHAZ

NOW I wish to say a few words regarding the

broadcasting activities of this Institution.

The Rensselaer Polytechnic Institute has had

broadcasting equipment since the winter of 1909-

10. It was procured at that time because we
believed it had a great future, although it was

known then by the unpretentious name of a wire-

less telephone. We believe that, in the future,

innumerable practical applications will be found

for high frequency electrical energy and for that

reason we are, at this time, designing and construct-

ing an addition to our radio laboratory, which will

give us approximately 3000 square feet of addi-

i wonlc&rt Lave those moons

tional floor space. Educational institutions are not

made of money but some of them have an uncanny

way of looking into the future. This Institution

intends to use this additional laboratory space for

laying the foundation for our part in this future

development. As soon as we find it necessary for

our purpose to have a 5 kw. or a 50 kw. transmit-

ter, we will have it. You may rest assured on that

point. We have been drawn into this broadcasting

controversy because we had the audacity to use our

laboratory equipment for part of one evening each

week for broadcasting. Practical engineers, to

say nothing of academic ones, never start anything

they can't finish, so you are quite likely to find this

station interested in this controversy until a solu-

tion is found which meets the needs of the American

public.

"In closing, I wish to restate what everyone

knows, who has anything to think with and uses

that God-given power:

(1) The American people are worthy of, and will

have, the best local, national and international

broadcasting, and they will have this service with a

minimum amount of interference.

(2) In order to reduce interference, upper and
lower broadcasting power levels must be established.

(3) There are too many Class B Stations operating

simultaneously, and to allow these stations still

further to increase their power can only result in

making conditions worse.

(4) The most economical, efficient and satisfac-

tory system will limit the power used by stations for

localibroadcasting, and will unite these local stations

into a super-broadcasting system for national ser-

vice.

(5) There can be no private broadcasting mono-

poly, either by a section of this country or by a

corporation.

(6) It pays to advertise broadcasting at present
is advertising, therefore, broadcasting pays.

(7) The radio public pays for broadcasting and
what they pay for they will control."
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Mr. Dreher's Reply

AONG
in the very early part of the seven-

teenth century, Galileo, having devised a

sufficiently effective telescope, was able

to view the four moons of Jupiter. When he an-

nounced his discovery, all the Aristotelian astronom-

ers of the day, who had their jobs and were satisfied

with the heavens as they knew them, rose in horror.

One Sizzi, a learned star-gazer of Florence, de-

clared that as there were only seven apertures in the

head: two eyes, two ears, two nostrils, and one

mouth; and as there were only seven metals (he

was sure of that), and seven days in the week, so

there could be only seven planets. Being persuaded
that the four satellites were actually visible in the

telescope, the scholarly Sizzi shifted his position a

trifle. He now argued that as the circumjovian

planets were invisible to the naked eye, they could

exercise no influence on human beings, they were

useless; finally, therefore, they did not exist. In

short, Sizzi just wouldn't have those moons, and

that was all there was to it.

With apologies, I must confess that ProfessorW. J.

Williams' remarks regarding my article on "Radio

Power and Noise Level" in the September RADIO

BROADCAST affect me much like the arguments of

the staunch conservative Sizzi in his day. It is true

that I have not invented a telescope, nor made any
celestial discoveries. With touching modesty, I

confess that I see no resemblance between Galileo

and myself, but 1 do feel that a comparison between

Professor Sizzi and Professor Williams is not too far

fetched. As Sizzi clung desperately to the mystic
number seven, so Mr. Williams will never abandon

five hundred. Five hundred watts, that's the power
for a good honest broadcasting station! It was

good enough in 1922, and why shouldn't it serve

now? In youth it sheltered me, and I'll protect it now!

as we used to declaim in the high school elocution

classes. As for any higher power, Professor

Williams simply won't see it.

At no point in his argument is Professor Williams

courageous enough to discuss, simply and without

obfuscations my contention that the addition of a

stage or two of audio amplification to the listener's

-wear telts or suspenders?

signal, without a proportionate rise in the noise level,

would improve broadcasting as a public service,

stabilize the industry, free it to a great extent from

seasonal variations, and benefit everyone con-

cerned except, perhaps, the owners of a few anti-

quated and unprogressive broadcasting stations.

Instead, he begins with a restatement of his dicta

on noise level. He has apparently never heard of an

effective volume control on a receiving set, for he

repeats his entirely erroneous notion that it is not

feasible to design receiving equipment capable of

distortionless reception from powerful near-by

stations as well as distance work. Such a sensitivity

control costs about twenty cents, and there are al-

most as many ways of doing the thing. His attitude

toward radio noise is apparently quite fatalistic, as

in his Hartford address, where he declared that

the radio art, being in its infancy, must be expected

to be noisy! This is like saying that there is no

reason why men should wear belts or suspenders, for

they can hold up their trousers with their hands.

He compares distance reception to placing a sym-

phony orchestra in a boiler shop, and says that it is

a very foolish thing to do. There we agree. But

it is not half so foolish as continuing to suffer noisy

reception when one can overcome these disturbances.

I' do not understand Mr. Williams's supine and com-

placent attitude with regard to this problem. An

engineer is not expected to turn his back on difficul-

ties; he is supposed to be trained to overcome them.

By increasing transmitter power, we can propor-

tionately reduce amplification at the receiver,

thereby riding over disturbances without any in-

crease in station interference whatsoever. Pro-

fessor Williams, who is not a radio engineer, and

whose talk, to which I took exception, was not

delivered before an audience of radio engineers,

persists in dragging all sorts of bogeys into the

field which it has pleased him to invade at this late

date. Finally, when he does come down to figures,

he quotes the computations of a telephone engineer,

which I used myself in an article for Radio two years

ago, to the effect that, if one tried to get as much

voice power at the receiving end of a line, without

repeaters, as one can get with them, the required in-

put to the line would be i.8X io
29

kilowatts. This

is glorious, but what is its relevancy? This is what

Professor Williams calls carrying my argument for

a 50 kw. station "a little further." By what

right? I gave my figure, and I knew what I wanted

to say If I want to ride from Boston to Provi-

dence, must I go on to Washington, because the

conductor of the train goes that far?

Apparently Mr. Williams sees some antithesis be-

tween wire line transfer of programs and super-

power. He devotes several hundred words to argu-

ments in favor of linking up stations by wire lines.

Every radio engineer will agree with him heartily.

We know the advantages and disadvantages of wire

lines, and use them whenever it is expedient and we

have the money to pay for the lease. But if all the

500-watt stations in the country to name the

power which has become Professor Williams's fetish

were to be linked up by wire lines, there would still
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be vast areas unprovided with program service,

and every time a lightning storm came up (static

has remarkably little respect for 500 watts in the

antenna) all the listeners who lived more than a

mile from one of those stations would encounter a

certain amount of unnecessary interference. By all

means, when we have stations of adequate power, let

them get their modulation as best they can by
bringing their artists to the studio in airplanes, or

by the use of wire lines umpty thousand miles long,

or in any other way that works.

CONTINUOUS PROGRESS IS NEEDED IN RADIO

DROFESSOR WILLIAMS' complete insensi-

bility to the need for continuous progress in a

field like radio broadcasting amazes me. I should

like to know, for example, what he would do about

transoceanic or international broadcasting. Would
he permit the erection of a super-power station or

two for that purpose, or would he forbid that also,

on the ground that it might interfere with reception
in the rural location in which it would naturally be

placed, or that it might encourage the growth of,

the nefarious monopoly which agitates Professor

Williams's imagination so violently? Would he

try to send a program over to France for re-broad-

casting there, or get one from England, with his all-

encompassing ^ kw.? His predilection for that

power reminds me of nothing so much as the sacred

decretals of the pious Bishop Homenas in Rabelais,

with which he hoped to redeem mankind, and to

accomplish all things good. It is not at all certain

that the Professor would not attempt this, for he

says flatly, in his reply to my article, that the

European listeners to WHAZ in the transatlantics

two years ago "were not, as you say, 'batted in the

ear by crashes of static, violet ray machines, electric

bells, door-openers, and other miscellaneous natural

and artificial noise makers.'" Heaven, then, inter-

vened with a miracle, and the European listeners

heard WHAZ against a quiet background. Has the

man ever listened to DX at all, or is he only writing
about it? Luckily for the radio business, a lot of

radio listeners are situated so close to broadcasting
stations that they are able to get quiet reception,

by virtue of the powerful fields that Professor

Williams can't abide, even in prospect; but before

we get through there is no reason why everyone
who wants to buy a radio set, should not be able to

enjoy freedom from disturbances practically all of

the time.

Professor Williams is an optimist. He says
artificial inductive noises have been eliminated.

He quotes a report. Well, then it must be so.

Only, someone should inform the noises that they
have been eliminated. With all due credit and

encouragement to the men working on this problem,
I am bound to say that considerable noise is still

getting by them. Besides, Professor Williams him-

self points out that there is a limit below which it is

not practicable to go in electrical noise suppression.
The remedy lies only partly in attacking artificial

noise at the source; the signals of broadcasting sta-

tions should be brought up to a level where every
cat rubbing his back against a fence will not in-

terfere with reception.

In the matter of the electrification of railroads,

and giant power, I will yield the field to my oppon-
ent. There I freely acknowledge that he knows
more than I do, and it is therefore proper that

ARCHITECT'S DRAWING OF THE NEW WJAZ STUDIO AT CHICAGO
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An effective studio set-up for a brass band in a small broadcasting studio,

twenty-five by nineteen feet. In this particular case, a typewriter cover
was placed over the microphone to lessen volume

I should defer to him. I used this process as an
illustration. If it was not an apt illustration, I am
glad to be corrected.

Professor Williams' treatise on the location of

cash registers is really too absurd. All I have to

say is that the editors and readers of this magazine
do not encourage dull writing in their contributors.

They understand a bit of sarcasm and do not write a

homily about it. Of course the broadcasters are not

altruists. They are working for the same two ends

that Professor Williams strives to attain: to earn

a living, or better; and to be useful in the world, if

possible.

THERE IS NO MONOPOLY IN BROADCASTING

MONOPOLY! Already about twenty stations in
* * * this country are going up in leaps and bounds
to the 5 kw. level, including department stores;

electrical, radio, and phonograph manufacturers,
schools of chiropractic, newspapers, churches, and
communication companies. Where is the monop-
oly? And the 50 kw. and too kw. broadcasting
stations built or building in England and Germany,
are they a part of the world-girdling octopus? Stuff

and nonsense! Everybody is increasing power
who has the money, because it is the next sound
technical step. Professor Williams tries to put
me in the position of traducing the radio audience.

Why should I? I earn my living through it. I

refuse, however, to flatter the listeners by attrib-

uting to them technical knowledge which both they

and I know they do not possess'
This sort of playing to the gal-

leries is deplorable in a teacher

of science and technology. We
want engineering data, not

rhetoric. We can get the latter

on any street corner around
election time.

Professor Williams seems, to

think it necessary to defend
WHAZ. I have no doubt that

WHAZ is a good station. I wish

I could hear it on those Mon-

day evenings when I am told

it is on the air. I can't, with

any degree of pleasure, although
I'm not 150 miles away. If

R. P. I . intends to get the 5 kw.

or 50 kw. station that the

Professor hints at, all I have

to say is: "Congratulations!
Welcome to our city! But in

the meantime, gentlemen, don't

obstruct traffic. You may join

the parade when you are

ready."

By the time this gets into

print, genuine super -power
stations will, I hope, be audible

on the air. I believe it will

not take many months of use

of these transmitters to con-

vince Mr. Williams that he was

wrong in his views, honestly

mistaken, no doubt, but mistaken. After all, he

and I can talk ourselves dry and in the end the

issue will be decided by performance. So I am con-

tent to leave the ultimate decision to the future.

WJAZ's New Studio

kH E photograph on page 767 shows one view of

the new Zenith broadcasting studio located on

the twenty-third floor of the Straus Building
in Chicago. The call letters of the transmitter are

WJAZ, the same that were used by the earlier station

of the same company at the Edgewater Beach

Hotel.

The new broadcasting parlor does away with

drapes and Monk's Cloth for purposes of keeping
down reverberation, but accomplishes the same

object by suitable acoustic treatment of the walls

and ceiling, an expedient which is not novel in this

field, but seldom employed because of the increased

expense. However, it looks much better and is

worth the expenditure.
There is a large reception room with tapestry

and rugs and period furniture, and from this an

artistic archway leads one into the studio, laid out

to suggest a garden, with stone seats, statues, and a

real fountain in which Japanese goldfish are permit-
ted to listen to the broadcasting. The floors are

tiled; potted plants and an awning may also be seen.

The only way you can tell that it's a studio is by
the piano.
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According to reports, lighting effects are to be

introduced for the inspiration of the artists. Some
of the dear things need inspiration, heaven knows.

For instance, let one of them sing of love, and the

garden will be bathed in moonlight, etc. Quite an

idea. We have been advocating the use of symbolic

microphone stands ourselves, be it remembered.
But what will happen to the operator of the lights

at \VJAZ when he gives some nervous soprano a spot
which doesn't suit her complexion!

More About How to Place the

Microphone

CONTINUING

with our technical series for

broadcasters, we show in Fig. i a very
successful studio set-up for brass band,

due to Mr. F. D. Leslie. This was a Naval band

playing with great energy to a carbon microphone in

a 25 by 19 studio, so that it had a decided tendency
to blast. The microphone was turned back to the

orchestra, with its sensitive side toward a fairly

dead surface, and a typewriter cover was slung
over it. The typewriter cover was a rather bar-

barous expedient, but if it took out the higher fre-

quencies, as theoretically it might be expected to

do, the difference was not noticeable on the air, and
there was certainly no blasting. This set-up should

be compared with the arrangement for brass band
shown in Fig. 3-8 last month. The principal

difference, aside from the reversing of the micro-

phone, is in the position of the cornets, which in the

present case are ranged on one side of the room on a

line perpendicular to the plane of the microphone.

Fig. 2 illustrates the outdoor pick-up of the New
York Philharmonic Orchestra of 1 10 men, conducted

by Willem van Hoogstraten, at the Lewisohn Stadium
in New York City. This is full stature symphonic
material, all *he Brahms symphonies being played
during the season of about two months, most of the

Tchaikowskys and Beethovens, and others by
Schubert, Mozart, Schumann, Dvorak, Rachmani-

noff, Respigh
1
'. and Rimski-Korsakoff. The popu-

lar overtures rnd light classics find no place. The
management i: rather proud of the fact that in the

last few years he programs have been built "with-
out concession:." Nevertheless, audiences as high
as 11,000 a nig it attend these open-air concerts.

The orchestra plays on a stand surmounted by
a huge reflector, and flanked by sounding boards.

The spread of the orchestra over a front of about

sixty feet makes the pick-up somewhat complicated.

Using carbon microphones, a combination of close

and overhead pick-up is found suitable. It is clear

from Fig. 2 that the two overhead microphones,

receiving sound directly from the orchestra as well

as from the reflector, may be made to do the bulk

of the work. They are far enough away to ob-

viate blasting, and near enough to handle loud

and medium passages. At a pinch they will also

do for pianissimo portions, single instruments, etc.,

but the gain must be brought up to a point where
the hiss is objectionable and such disturbances as

automobile horns on nearby streets come in faintly.

For first-class pick-up, therefore, a third microphone
is placed on a stand two or three feet from the

conductor and concert master. This microphone
has its individual gain control and it is kept throttled
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down much of the time, for it is so close to the

players that full orchestra will cause it to blast.

During low passages, however, it is swung in

noiselessly and it will pick up single instruments

with great detail and no hiss to speak of. This

requires some finesse, of course, on the part of the

man operating the amplifier.

The job might be done with only a single micro-

phone suspended about fifteen feet in front of

the orchestra stand and twenty-five feet high,

together with the concert master's microphone
for the low portions, but two suspended trans-

mitters give somewhat better reproduction over

the wide front of the orchestra seating. As
Philharmonic audiences are perfectly quiet dur-

ing the performance, there is no need to watch
out for crowd noise, and the fact that part of

the audience sits under the suspended microphones
is of no consequence, except that the suspension
must be made as safe as possible. The cables are

good for 800 pounds (^-inch galvanized steel rope);
and as two carbon microphones weigh five pounds, it

is unlikely that accidents will occur. This is a rather

important factor in field broadcasting; one must
look out for the artistic features, of course, but care

should be taken not to jeopardize the audience.

A two-and-a-half-pound lump of steel does not have
to fall very far to crack a man's skull.

Fig. 3 is a photograph of the general lay-out at

the Lewisohn Stadium, showing the microphone
suspension and the orchestra stand. The broad-

casting of the Philharmonic Concerts is by wjz, WGY,
and WRC being connected to it by land lines.

A very similar job, technically, is the transmission

of the Goldman Band, which plays on the campus
of New York University. Fig. 4 shows the dis-

position of the microphones. This orchestra is

strong in brass, with the addition of a string section,
and the number of players is considerably less.

The selections are largely marches and popular
classics. The broadcasting company in this case

erected a frame of two-inch iron pipe for the over-

head suspension, and did not find it necessary to

spread the two microphones; they are angled off

somewhat, however, to face the two halves of the

band. There is also a microphone near the con-

ductor for the close work. The pick-up in this case

is done by WEAF and the modulation is sent on to a

long chain of stations.

The radio critic of the New York Herald-Tribune,

"Pioneer", says of these two summer features:

There are two downright perfect examples of

microphone placement and balanced pick-up of

large orchestras which this summer has produced.
WEAF'S pick-up of the Goldman Band and wjz's
ditto of the PhilharmonicOrchestra, achieve effective

reproductions of the entire orchestras, which have
never before (to our ears, at least) been equalled
and between which there is little to choose.

Well, perfect is an elastic word, and what is per-
fect this year will be in the garbage can next sum-
mer, for electrical reproduction of music has this

characteristic anything at all good sounds fine

. . . until you have something better to compare

it with. Only then do its faults stand out. How-
ever, on a good flat receiving set and loud speaker,
these two jobs really appear to get quite close to

the actual performance of their respective orches-

tras. The details of the simple pick-up used may
be of interest to other broadcasters at this time.

The Memoirs of a Radio Engineer. V

1

RELATED, in the preceding issue, the mel-

ancholy story of how wireless urchins were

persecuted in 1909, resulting, in our case, in

the loss of our four-wire flat top antenna. We
continued our experiments without an antenna.

By some means we secured a small induction coil

of the type used for home "medical" treatment of

rheumatism, a "shocking coil" with electrodes

gripped in the hands which would impart quite a "wal-

lop" when the apparatus was adjusted to give maxi-
mum voltage. By using excessive primary voltage
on this coil we were able, at times, to draw a sV-inch

spark between needle points across the secondary.
We made a spark gap out of tin cracker cans, the

electrodes being cut to very sharp points. This
was a sort of radio transmitter, capable of producing
a buzzing sound in the telephone of the steel-carbon

detector, at distances of six or eight feet, when the

vibrator was not sticking, and the spark gap not in

excess of the -fa inch which was its absolute limit.

Near the end of 1909 1 made an inventory of our

possessions in a small memorandum book, which
I still possess. Some of the items are as follows:

Alarm, burglar, made home, good.
Battery, about run out.

Buzzer, made home.

Bottles, numerous.

Catalogues, useful.

Carbon, powdered, from dry battery, also in

chunks.

Foil, tin.

Galvanoscope, small, very sensitive to week cur-

rents.

Junk, of every kind and description.

Jar, Leyden, unbreakable.

Magneto, Etheric Co., good.

Magnet, large, powerful. Increased power of the

magneto.
Mercury, very little.

Motor, Gem, power and speed. Runs fine.

Press, printing, for printing laboratory literature.

Resonator for the telegraph, small.

Saw mill, toy.

Shaft, counter.

Wood, under closet.

The printing press, it should be stated, was

merely one of those small wooden forms in which
rubber type could be inserted to print more or less

legible sentences in red ink. With it we printed
the following report, dated December, 1909.

Red Seal batteries have been pronownced run out
and have had binding posts removed. The ever

readys are of no more use. Have bought an X
ray, very good. Motor and Mesco Engine run
fine. Have built during the past month a winding
gear for the motor, and a key for the telegraph, also
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a buzzer. Good quantity of wood in stock. Have
made this new index book. Now for 1910.

The X Ray, bought after the batteries had been

pronownced run out and subjected to removal of

binding posts and no doubt evisceration for the

salvaging of the powdered carbon, was also, a dry

cell, not, as the report might be taken to mean, a

Roentgen outfit or anything else so elaborate. It

will be noted, also, that 1 had not reached the stage

of quantitative exactness. There was the gal-

vanoscope, "very sensitive to week currents,"

but no one knew just how "week" those cur-

rents were, and the magnet, "large, powerful,"

which increased the power of the "good" magneto.

A similar uncertainty manifests itself in the spell-

ing. In fact, the book exhibits two individualistic

spellings of "catalogue," "catalouge" and "cat-

alougle"; and I was in some uncertainty as to

whether an engine ran "fine" or "finely." But

these were small matters. In the words of a popular

play, we knew what we wanted.

What was the status of commercial radio in 1909,

is a question that may occur to some readers while

I devote so much space to the infantile flounderings

of our group of boy radio wonders. As I have stated

previously in these articles, there were many
amateurs ahead of us, and the commercial interests

were leading the amateurs by a very comfortable

margin, such investigators as Stone, Fessenden,

De Forest, Massie, Pickard, Shoemaker, and

numerous others having been at work in this coun-

try for some time. In 1901, Marconi had suc-

ceeded in transmitting the letter "S" across the

Atlantic from Poldhu, Cornwall, to St. John's,

Newfoundland, a distance of 1,800 miles, and in

1909 the Glace Bay-Clifden circuit had already been

in commercial operation for two years. In Eng-
land the year 1902 saw the invention of the Fleming

valve, to which the grid electrode was added in

1906. by De Forest in the United States. In the

same year Professor R. A. Fessenden was working
at Brant Rock, Massachusetts, on his high-fre-

quency alternator and numerous other inventions.

Even radio telephony, or aerophony, as it was fre-

quently called at the time, had made appreciable

progress, although the quality of transmission had

not yet attained any celestial heights. In 1907

De Forest made experiments in wireless telephony
on various naval vessels and succeeded in trans-

mitting, on occasion, over distances up to sixty

miles, using arc sets. The Poulsen arc was fairly

well developed by 1908, and Marjorana telephoned
with an arc modulated by a water microphone from

Rome to Sicily, a distance of 300 miles.

In 1909, the great Nauen station was already in

operation in Germany, and preparing for communi-

cation with the United States. It had a 33O-foot

tower, an umbrella antenna, and 325 kw. alternator.

Messrs. Slaby and Arco, the chief engineers of the

Telefunken Company, working on the inventions

of Wien and others, had produced a complete and

efficient quenched spark transmitter, which was as

far ahead of the straight gap sets of the day as the

modern tube transmitters are ahead of it now.

In the neighborhood of New York things were

lively enough. The 42 Broadway station of the

United Wireless Company, call letters NY, erected

in 1904, was in full operation, and many operators

still remember its snappy 250 cycles calling AX

(Atlantic City) in American Morse, under the ca-

pable fist of Mr. J. B. Duffy. The Waldorf Astoria

roof bore two towers, and Mr. Pickerill presided

over the station, which had the call letters WA.

There was also a 2 KW. transmitter on the Hotel

Plaza, with the spark gap placed in a wooden
"safe" to prevent it from disturbing the slumbers

of the guests. Its call letter was "p" and that

was all it needed; the day of four-letter calls was
still far in the future. Whether "DF," the Man-
hattan Beach station, was still in operation, I do

not recollect at this instant, but De Forest had

been making experiments on the incompleted

Metropolitan Tower, and in 1909 he declared, "I

feel certain that within a short time we will be

able to be in wireless communication with the Eiffel

Tower in Paris," a prophecy which was not fulfilled

until 1915, and then by the American Telephone and

Telegraph Company. There was also a fine an-

tenna on the 7 ist Regiment Armory in New York.

I recollect seeing it, but the call letters escape me.

Nor were other sections of the country much be-

hind. On the Great Lakes, there were stations at

Port Huron, Detroit, Toledo, Cleveland, and

Buffalo. In California there were stations at San

Francisco, Mare Island, Sacramento, and Santa

Barbara. On Cape Cod, MCC, operated by the Mar-

coni Wireless Telegraph Company, was in opera-

tion not much later, and the Navy had a station

at Key West. These are only a few among many
deserving mention, and no doubt many of the old

operators will feel aggrieved and write me, "What
about Cape Race, and this, that, and the other

station?
"

Radio was still in its days of struggle, and

there was little money, and a vast amount of ignor-

ance, but it was moving, here was no doubt of that.

Microphone Miscellany

A Free Bath. Advertisement of a manufacturer

of condensers: "By-Pass Condensers do a double

job. They filter the fluctuating B battery current.

They provide a free bath for the radio frequency

currents. . . ." Yes; it was printed that way
in at least two magazines.

Imagination Is a Great Thing. Ingenious blurb

issued by the press agent of a chain of stations:

Those who are not fortunate enough to be able to

spend their summers by the sea at least can have

some compensation Sunday nights during July and

August when programs are broadcast direct from the

Steel Pier at Atlantic City.
The refreshing sounds of the surf beating on the

shore will be relayed from the famous resort and

sent out to keep the radio fan cool in sultry weather,

a specially constructed microphone being housed

under the furthermost point of the Steel Pier, di-

rectly over the surf, for that purpose.
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FIG. 4
The microphone set-up used by the American Telephone and Telegraph Company in picking up the Goldman
Band, playing at the stadium on the campus of New York University. The WEAF engineers have done the

work of installation and the programs are broadcast through a. chain of stations

Thus refrigeration by radio has become a reality.

Can one take one's baths that way also? Will not

a microphone suspended in some lobster palace,

carrying the sounds of mastication and imbibition

to the radio audience, satisfy the hunger of the

listeners and save heads of families several kopeks
a day? Must we breathe, when an air-compressor
can be set up to make respiratory sounds for

everybody with a radio set? Go to it, boys, the

idea has endless possibilities.

The Age of Radio News Items. A woman, by
the expedient of not telling her age, need never

grow old; and as long as journalists know little

about radio, the same holds true for news items in

this field. In the last few days the papers have

carried headlines telling about two German ships

which communicated by radio telephony over a

few hundred miles; the phonograph recording of

radio signals in Vienna, and the use by the New
York Edison Company of a radio storm detector

operated by static disturbances. The last named
is about 12 years old, and the other two achieve-

ments are not so much younger.
Radio and Audio. An unfortunate man was trap-

ped in a Kentucky cave. It was found possible to

run an electric light close to him, but later the crevice

through which the wires had been passed closed

up, and communication with the entombed man
ceased. Two newspaper men connected a two-

stage audio amplifier to the wires leading into the

cave, and, hearing a noise in the head-phones con-

nected to the output of the amplifier, concluded

that the captive was still alive. Although the ex-

perimen-t had absolutely nothing to do with radio,

all the newspapers referred to the two reporters as

"radio experts."

Again, an announcement appears in the papers
that during an outdoor opera production at the Polo

Grounds, a "radio amplification system" is to be

installed. A public address system is also radio,

therefore; in short, everything that comes out of a

horn is radio.

Further Stirring Up of a Delicate Subject. This is

written on a night in July when static is in evi-

dence, and I have to take it just like any common
listener. What we should get into our heads is

that static does not accompany heat, but changes

in temperature, and in general, those conditions that

make for lightning storms. During the extreme

hot wave starting June ist, and lasting about a

week, there was little static on medium distance

stations, and none on locals, although temperatures
far up in the nineties were the rule. It is when hot

changes to cool, or when the humidity is very high,

that the static tends to become rambunctious.

Statement of a manufacturer of audio trans-

formers: "Static is diminished in proportion to the

amount of volume which a radio set delivers, ex-

perts agree." This is awarded the grand prize for

the month's most brilliant climax in the* dissemina-

tion of radio piffle a fresh pretzel, four and a half

inches inside diameter, stuffed with highest quality

garlic. An unspecified reward is also offered to

every "radio expert" who will come forward and

publicly "agree" with the above contribution to

technology.



Notes on Chemical Plate Supply
Units

An Unusually Complete Discussion of the Problems of

Building and Operating a Chemical Unit for B Supply

BY JAMES MILLEN

rHIS article should be of great interest to ihe large number of constructors who are

experimenting with the chemical rectifier, for it is full of the experimental "dope"
which delights the heart of every genuine experimenter. While ihe author has given his

attention especially to the problems presented by the rectifier he described, the general

remarks on the chemical type of rectifier have never been presented so completely and

helpfully before. The Chemical Plate Supply Unit, described in RADIO BROADCAST

for June, has been assembled by many readers and their many letters have echoed their

great satisfaction -with the device. That unit can he builtfor about $20 and will furnish
as much as 120 volts and plenty of current for any receiver. THE EDITOR

THE
question of rectifying but, half

of the a. c. cycle by means of a single

rectifier cell instead of the four cells

for double wave rectification as

described in connection with the Chemical

Plate Supply Unit in June, 1925, RADIO

BROADCAST, has arisen. It can be done, but

the complete outfit is, in the end, larger and

more expensive. Furthermore, such an ar-

rangement will only be satisfactory when
used with radio sets drawing little plate cur-

rent, the upper current limit being about ten

milliamperes. The increased cost and size

of a single-cell plate supply over the four-

cell outfit described in the June RADIO
BROADCAST is due to the very much larger

and more effective filter system required. In

an experimental model, a total capacity of

thirty microfarads and an inductance of

thirty henries was used. There was no hum
present in a set drawing twelve milliamperes
and perhaps a slightly smaller filter might

have been satisfactory. The point to be

emphasized is that the filter used in connec-

tion with the four-cell outfit is not effective

enough for use with a single-cell outfit. Much
more capacity must be added. For the benefit

of those who might care to experiment with

a one-cell device, the hook-up is given in Fig.

i. The rectifier cell is identical with those

used in the four-cell B battery substitute.

Another limitation to the use of a single-

cell outfit is that the voltage supplied by it

must not exceed about seventy volts. To
increase the voltage, it is necessary to connect

two cells in series as shown in Fig. 2. The
double rectification four-jar unit will supply
an output d. c. voltage as high as 1 10 or 120

volts. The reason for the higher voltage being

permissible in the four cell outfit is because

the total a. c. voltage is always divided be-

tween two cells. Consequently, the voltage

per cell never exceeds the practical maximum
limit of about eighty volts a. c.

FIG. IA

An experimental model of a current-tap with single wave rectification
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INCREASING THE VOLTAGE OF THE CHEMICAL
PLATE SUPPLY UNIT

A NUMBER of the readers of this maga-
* zine who are using resistance-coupled

amplifiers have inquired of the writer about

ways in which to increase the voltage supplied

by the original unit from no to 150. A
current-tap supplying 150 volts will require

eight rectifier cells in place of four. Fig. 3
shows how they are connected. The number
of turns on the transformer secondary (using
NH 3 H 2 PO4 electrolyte in rectifier jars) must
be increased from 1035 to 1300. The con-

stiuction of the cells, the choke, and, in fact,

all other parts remains the same.

It is also possible to raise the output d. c.

voltage by adding capacity to the line side

of the filter. As filter condensers are rather

expensive,
it will be found more practical in

this case to employ the method of voltage

raising suggested above.

THE AMMONIUM BORATE RECTIFIER

IT
HAS been found that, when a cell with

ammonium borate electrolyte stands idle

for a long period (a month or so), its internal

resistance increases to such an extent that

the output voltage of the current-tap, when
again put into use, is somewhat lower than

originally. This voltage will increase to

normal again after about three hours' use.

This phenomenon does not occur when an

electrolyte of primary ammonium phosphate is

used. Should the experimenter have any diffi-

culty in securing CP primary ammonium phos-

phate, CP secondary ammonium phosphate
may be used with equally satisfactory results.

IMPROVING THE CATHODE

A NOTHER peculiarity of the rectifier
** cell using an electrolyte of ammonium
borate which can not be observed when one
uses the ammonium phosphate electrolyte

Rectifier

is the deterioration of the lead electrode,
whose surface is oxidized to lead peroxide
which crumbles off and falls to the bottom of

the jar. This action is readily prevented by
removing the lead electrodes after they have
been used for five or ten hours, and hammering
them. An old flat-iron makes an excellent

anvil for this purpose. The round shape of

the electrodes may be retained by rotating
them on the anvil during the hammering
process, or, they may be hammered until

they have a square or slightly rectangular
cross-section. The reason for this treatment
is to force the first coating of lead peroxide
into the surface of the metal and thus form a

protective coating for the rest of the elec-

trode. No more trouble will then be had with
lead electrodes which have been treated in

this manner. As previously stated, this

deterioration takes place only when the am-
monium borate electrolyte is used.

Of course this process is not necessary as it

will take a long time for an untreated lead

rod to be completely changed to lead peroxide

powder. The real objection to the lead

peroxide is that it settles to the bottom of

the jar and may, in time, short circuit the

two electrodes.

THE ANODES

THERE
is no satisfactory substitute for CP

aluminum rod for use as the anode. If

one cares to take a chance with commercial

rod, he may, or may not, secure a good set of

electrodes the first time. The chances are

that he will not. Some parts of a commercial
rod are almost (but seldom) quite as good as

the CP rod, while other parts of the same rod

are worthless as rectifier anodes. The strange

part about the commercial rod is that it ap-

pears to improve slightly with use, but it is

rather poor during the first few hours. The
CP rod is good from the very start.

30 Henries
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30 Henries

110V.A.C.

Primary
800 Turns

O12CH

Transformer Core I Sq. in.

Sectional Area

FIG. 2 ~W
When higher voltages than those supplied by the single cell outfit illustrated in Fig. lA are required,
two cells must be connected in series and the number of transformer secondary turns increased

Some tests were made using aluminum weld-

ing rods (aluminum alloyed with about 2

per cent, copper) as anodes. These electrodes

were very much more resistant to corrosion

when used with high currents, as in rectifiers

for battery charging, but the cells employing
them had quite a leakage current when used

in a current-tap device. Leakage current

was determined from oscillograms. The os-

cillogram of the output of an unfiltered

chemical rectifier with CP aluminum elec-

rodes never dropped down to the zero line, due,

probably, to the filter action of the high in-

herent electrostatic capacity of the rectifiers.

As would be expected, the d.c.-a.c. current

ratio was very much better for the CP rods.

Welding rods are certainly not suitable

for a current-tap device.

Sheet aluminum electrodes have been used

quite successfully but are not as satisfactory
as CP rods. A sheet of supposedly CP
aluminum obtained from a large chemical

supply house was found to be impure and

unsatisfactory at one end and not a bit better

than the purer grade of commercial sheet.

In any event, poor electrodes are easily

detected when put into use. Either the cur-

rent-tap will not work properly (There is a

"hum," or the d.c. voltage is much lower than

theoretically calculated) or, if it appears to

work properly at first, the cells will soon

over-heat and then the unit will cease perform-

ing. The presence of a very soft white

cloudy precipitate which seemingly floats

around in the bottom third of the jar gener-

ally denotes the presence of impurities. I

have never seen it in cells using distilled

water and made from good materials. It

nearly always occurs when tap water has been

used in place of distilled water in preparing

The Plate Supply Unit described in the June issue may be altered

so as to supply 150 volts to resistance-coupled amplifiers

FIG. 4
A pair of electrodes, showing the
rubber insulating sleeve on the anode

the electrolyte. As a rule, however, it does

not cause much trouble, although the cells

containing such a precipitate seem to run

warmer than others. Always use distilled

water.

This precipitate should not be confused

with the solid crystalline deposits which
are due to an excess of ammonium phosphate
or borate in the electrolyte. Such precipitates

are not injurious in any way
whatsoever. It might be
well again to warn against

impurities in the electrolyte.

Even the smallest quantity
of ordinary table salt (NaCl)
will seriously interfere with

proper rectifier action.

Properly operating cells

made from good materials

are easily detected by ob-

serving them when operat-

ing in a dark room. The
aluminum electrodes will
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before starting the secondary. Care should

be used in bringing out the lead wires to see

that they are well insulated from each other

and from the core.

The choke coil core requires no air gap,

as, due to the low current used in current-

tap devices, the core is operated well below
the saturation point.

It might interest some to know that at

this time the particular current-tap shown in

the illustrations in the June RADIO BROAD-
CAST is still being used every day and as yet,

after six months, has required absolutely no

attention, not even the addition of distilled

water.

The oscillogram shown in Fig. 7 was made
of this same current-tap under the exceed-

ingly heavy load of 60 milliamperes. Fig. 8

shows the effect of insufficient capacity in the

filter system.

WHAT AN OSCILLOGRAM IS

AN OSCILLOGRAM is a visual indication

of how current or voltage, as the case

may be, varies with time.

A variation in the output of a double-wave

rectifier, which is operated from 60 cycle a. c.

would be very noticeable in the loud speaker of

a receiving set, in the form of a 6o-cycle
"hum." This "hum" would usually be in-

dicated by the periodic variations in current

as indicated by the curved line in Fig. 11.

The time interval between peaks is -fa of

a second. Current at any instant is pro-

portional to the vertical distance of a point on

the curve from the straight horizontal "zero"

line.

In Fig. 7, the current is steady, as shown by
the upper horizontal straight line, and as a

result, no hum is heard in the "loud speaker."
The allowable periodic variations in the cur-

rent is about i per cent, although some people
do not object to a "hum" caused by as much
as 5 per cent, current variation. This latter

condition is approximated by Fig. 8.

Oscillograms, such as those accompanying
this article, are made by a photographic proc-
ess in which a fine beam of light is caused to

move up and down with variations in current

on a strip of photographic paper mounted on a

revolving drum, thus tracing the white lines

shown in Figs. 7, 8, and 1 1.

The neat and compact arrangement of the

rectifier jars shown in Fig. 9 was made by one
of the readers of RADIO BROADCAST, Mr. F.

A. Dede. The jars and electrodes are similar

to those used in the original outfit. The

straps around the top and bottom are made of

zinc, although any other material would have

been just as suitable. The top is sealed with

battery wax, which may be obtained from

any storage battery service station. Four

Fahnestock automobile ignition cable clips

are used on the four electrodes to which con-

nections are made. All wires between cells

as well as the tops of the four electrodes not

fitted with clips are concealed in the wax.

Two small glass vent tubes are provided for

each cell, one for filling and the other for the

escape of air in the jar while it is being filled.

The electrodes were held in place by means
of cardboard discs fitted into the necks of the

salt-mouth bottles. The hot wax was then

poured over and allowed to harden. The
cardboard discs also preventing the melted

wax from running down into the bottles. The
Fahnestock clips facilitate the easy removal of

the rectifier as a unit from the current-tap
cabinet for occasional inspection and addi-

tion of distilled water.

While describing unit arrangements of cells,

it is well to emphasize the fact that the jars

must not be completely sealed in a small box

or other such container which would seriously

reduce the heat radiation and thus cause the

temperature of the electrolyte to rise. The

arrangement shown in Fig. 9 does not violate

this rule as air can circulate around each

cell.

The majority of commercial B battery sub-

stitutes, especially those employing vacuum
tubes as the rectifiying units, show an unfor-

tunate drop in voltage with increased loads.

Thus the voltage supplied to a single-tube

set by such a device might be nearly one-

hundred volts whereas the voltage supplied

by the same unit to a superheterodyne with-

out proper C batteries might be but thirty or

forty volts.

Such trouble is not had with the Chemical

Plate Supply Unit as the drop in voltage due

to increasing load is slight owing to the rela-

tively low internal resistance of the chemical

rectifiers. This phenomenon is illustrated

by the curves in Fig. 9. Curve A is for a

commercial B battery substitute using a

uv2oiA.tube, while curve B is for the Chemi-
cal Plate Supply Unit described in the June
RADIO BROADCAST.

THE EXPERIENCE OF A READER

MR.
R. E. GRAVES, in the following

letter, gives some information which

may be of value to those who have built the

Chemical Plate Supply Unit described by
the author.
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Referring to the B battery substitute described

in your June issue, I have recently made one, and

the results it gives are excellent. However, for

your information and to help you in answering

inquiries, I will give you the following information,

Instead of following out your transformer speci-

fications, I had the Thordarson Elec. Mfg. Co.

of this city, make the transformer which steps
1 10 volt a. c. up to 150 volts, but I found that

with this high voltage the aluminum will not

hold its film and it was necessary to put a re-

sistance in the input to give me an output of

about 125 volts.

The transformer has an extra winding for a 6-

volt automobile lamp.
These people carry a jo-henry choke coil

wound with large wire which I found very good.
Instead of purchasing salt mouth bottles I

bought four B battery chargers at the ten cent

store. These come complete with rubber screw

tops and the lead and aluminum rods.

Below is the cost of the special parts:

Thordarson Transformer . . . $6.00
Choke 4.00

Rectifier jars complete . . . . 25 each

Primary ammonium phosphate can be purchased
In Chicago from Schaar & Co. 556 W. Jackson Blvd.

The transformers specified in your June issue

are not to be found in Chicago.
The price of salt mouth jars and accessories if

purchased here would put the rectifier cost to about

$3.00 as compared to fi.oo if bought at the ten

cent store while the primary ammonium phosphate
can be purchased at only two places in Chicago and'

FIG. 7
Even when an exceed-

ingly heavy current

(50 milliamperes) is

taken from the Chem-
ical Plate Supply Unit
described in the June
RADIO BROADCAST, the

output is very well

filtered as shown by
the smooth oscillo-

gram of the output

FIG. 8
This oscillogram is a

visual indication of what
occurs when the con-

structor attempts to

economize in the con-

struction of the filter by
using a total electro-

static capacity of 4
microfarads rather than

eight. The load here is

adjusted for a current of

60 milliamperes

FIG. 9
A compact way in which the four rectifier

cells may be combined into a single unit

1 might add that the amount of phosphate as

specified in your article did not make a fully satur-

ated solution.

I am very pleased with the outfit, although from

the start I knew that it would work or it would not

have been published in RADIO BROADCAST.

Respectfully yours,
R. E. GRAVES.

Chicago, Illinois.

WHERE SUPPLIES FOR THE UNIT CAN BE

SECURED

AS
MANY of our readers have written that

they have been unable to secure the

chemical supplies listed in the June RADIO
BROADCAST at reasonable prices, we have in-

vestigated the situation further and found

that the material may be obtained from the

following concerns:

Empire Laboratory and Supply Co., Inc.,

218 East 37th Street, New York
Strahs Aluminum Co.,

48 Franklin Street, New York
Aluminum rods only

The prices for the complete set of parts as

listed below range from a high value of $2.61

to a low value of $1.75:
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FIG. I I

Due to the high inherent electrostatic capacity, the

unfiltered current supplied by a double-wave electro-

lytic rectifier does not drop to zero

4 3 oz. salt mouth bottles.

4 No. 6 rubber stoppers

i 2-ft. length iV diameter CP Aluminum rod.

I 2-ft. length iV diameter lead rod.

i 6-inch length glass tube for vent

i oz. primary or secondary ammonium phosphate.

Any of the individual items may also be obtained

separately.

As the price of lead rods still seems most

unreasonable when obtained from chemical

supply houses, the cathodes should be made
from sheet lead which is readily obtainable

at a very much lower price from your local

plumber. Such lead should be cleaned with

sand-paper before using.

45
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Chemical Plate Supply Unit
After 500 Hours' use.

Commercial B - eliminator

Employing one V U 201-A.

Commercial B - eliminator

Employing two V U 201-As.

Ohmic Resistance aC

Rectifier & Filter

All Tubes New
Curves Very Much
Poorer for Old Tubes
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D.C.VOuTS

FIG. 10

These curves show how the voltage supplied by several

different types of current-taps, drops as the load is increased



Single-Control For Your Present
Receiver

A Geared Condenser Unit Which Can Be Applied to the Roberts

Knockout, the Phonograph Receiver, the Browning-Drake,
the Super-Heterodyne, and Many Other Popular Receivers

BY ALLAN T. HANSCOM

?HpHE

methods so far brought out for single-control of radio receivers have all

1 been those which used a group of condensers all tuned by one dial which

simultaneously varied the frequency (wavelength) of each circuit in which the

various condensers were connected. This method, due to Hogan, is quite work-
able, but it allows nothing for variations in the individual coils in the circuits. The
unit described here may be applied to any circuit in which two coils of approximately
the same value are tuned by condensers. Due to the ingenious cam arrangement
on the first condenser of the single-control unit described in this paper, any irregular-

ity in the first secondary coil of the circuit to which this unit is applied, may be

compensated for by a preliminary adjustment of the first condenser. This is not a
how-to-make-it article but the elements of the device are standard. The
mechanical features of the complete unit could only be made by a constructor with
more than ordinary mechanical ability and a good machine shop at his command.
The single-control element should prove so helpful to the home-assembler that we
feel no hesitancy in publishing this article, although the unit cannot be made, but
must be bought. THE EDITOR

THE
necessity for selectivity in radio

receivers is becoming more evident as

more stations take the air, and
radio listeners will probably welcome

a more simple method of tuning which will

not in any sense detract from the efficiency of

their receivers.

The ultimate in receiver design should have
one station selector, one control for volume
and one control to turn the set on and off.

The old single-circuit receiver approached
these requirements but did so at the expense of

the selectivity which is an urgent requirement

nowadays. The single-circuit set radiates

most distressingly and so it has been gradually

superseded by sensitive receivers of more
desirable types.

Practically the only possible way to secure

selectivity in the receivers in general use to-

day, is by means of two or more tuned circuits.

Now, since each circuit must be tuned

separately, we have two or three tuning
controls on most of the receivers now popular.
It was early apparent that this difficulty could

be overcome, provided the two or more tuned

circuits could be controlled simultaneously
with a single knob or dial. To do this suc-

cessfully required laboratory methods which
can not be adopted by the average constructor,

and more important do not go hand in

hand with quantity production in manufactur-

ing.

With these ideas in mind, the writer has

developed a method which permits of the

simultaneous tuning of two circuits, and at the

same time makes possible a slight variation

of one circuit without disturbing the other,

in order to compensate for slight variations in

the two.

This makes the reduction of one tuning
control possible, and in the case of the standard

neutrodyne or other tuned radio frequency re-

ceivers, the number of controls is thus reduced

from three to two. In sets using a single stage
of tuned radio frequency, such as the RADIO
BROADCAST three- and four-tube Knock-

outs, the Browning-Drake, etc., as well as

most super-heterodynes, the number of tuning
controls is reduced to one, and the simplicity
of the tuning is a pleasant surprise to a person

operating one of these sets for the first time.

The essential feature of this assembly con-

sists of two Remler condensers mounted in

such a manner that their capacities may be

simultaneously varied with a single Marco
dial reading through 180 degrees. In addition,

one of the condensers may be varied through
20 degrees of dial movement without disturb-

ing the setting of the other condenser. At the

mid-point of the vernier setting, the two con-
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FIG. 2

The curve in the center shows how the capacity for

one condenser will increase or decrease with respect
to the dial readings. The dotted curves, A and B,

depict how the values vary as the vernier is adjusted
between maximum and minimum points

RADIO BROADCAST Photograph

The gearing arrangement of the two Remler Con-
densers is clearly shown in this rear-view photo-

graph. The dial shaft gear can be seen in the center

between the two pieces of bus-bar. The cam

controlling the vernier motion of the right hand
condenser is not included in the photograph

densers have equal capacity at any dial reading

and the vernier gives a plus or minus variation

sufficient to cover the ordinary inequalities of

tuning. This arrangement has the following

important advantages:

1. Dial may be logged.

2. Straight line wavelength curve of the con-

denser spreads stations evenly on the dial.

3. Vernier variation at any setting is propor-

tional to wavelength.

4. The main dial and vernier not electrically

connected, thereby avoiding hand capacity

effects.

5-.
Condensers each have separate terminals and

may be connected independently.

-
Gnd

FIG. 3

The application of the single-control feature described in this article, may readily

be applied to the Roberts Knockout receiver, a diagram of which appears above
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Remove
Jumper;

. Grid

fTubel
Tube 2

+ A' -A;

REAR VIEW SHOWING CONNECTIONS

FIG. 4B
If the idea suggested in Fig. 4A. is tried out, the fan

can follow the connections marked in this diagram
for the two condensers

6. Side-by-side mounting saves space and con-

forms to layout of set.

The applications of the single control

capacity element to various circuits will be

taken up at length, and a description of the

device is first presented in order that the

details may be made clear. From the photo-

graphs we see that the two condensers are

mounted so that the gears will engage with

each other and consequently the rotation of

one condenser will affect the other one simul-

taneously. The dial shaft gear is shown in

Fig. i. This drives the left hand condenser

which in turn is geared to the one on the right.

The cam which controls the vernier motion of

the condenser on the right can be seen in the

photograph of the back of panel view of the

four-tube RADIO BROADCAST phonograph re-

ceiver. The condenser is mounted so that it

may be raised or lowered by the motion of the

cam and yet the position of the gear which en-

gages with the left hand condenser remains

fixed. If the main dial shaft is rotated, both
condensers will be affected, but the motion of

the shaft containing the cam will vary the cap-

acity of the right hand condenser but will in no

way affect the one on the left. Fig. 2 represents
the curve of one condenser and if the vernier

is set at the mid-point, the other condenser

will have an identical curve. In Fig. 2, A rep-
resents the curve of the right hand condenser

with maximum adjustment of the vernier,

while B in Fig. 2 represents the minimum ad-

justment.
In the application of this device to a receiv-

ing set, it is necessary to bear in mind certain

FIG. 4A
The Browning-Drake and Silver circuits, which are

almost identical, have two variable condenser con-

trols, and it is possible to cut this down to one con-
trol by employing the system outlined by Mr.

Hanscom

fundamentals which apply to tuned circuits.

For a given frequency (wavelength), a certain

value of C (electrostatic capacity) must have
a definite value of inductance, the frequency,

(wavelength) being a function of the

product of these two. If we increase the

NOTE: 6 u> Rheostat Between + A - B Post and

+ A of all Tubes

FIG. 5

The single control unit may readily be applied to the RADIO BROADCAST Phonograph Receiver. In this way
only one control will be necessary for the condenser shown across the secondary tuning coil and that across

the secondary of the r. f. transformer. The connections in Fig. 48 apply in this instance also.
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inductance we must decrease the capacity in

order to tune to the same frequency (wave-

length) value. It should therefore be ap-

parent that, if two circuits are going to be

tuned with this capacity element, the induc-

tance of each circuit should be approximately

equal. When these inductances are equal, it

will be found that the adjustment of the

vernier is unnecessary throughout the entire

frequency (wavelength) range, but the

vernier makes possible the necessary correction

for differences in inductances and distributed

capacity of the circuits.

APPLICATION TO THE ROBERTS KNOCKOUT
RECEIVER

FIGURE
3 represents the Roberts circuit,

which consists of a stage of tuned, neu-

tralized, radio frequency amplification and a

tuned detector with tickler feed-back together
with a stage of reflexed audio amplification. As

applied to this circuit, this single-control ca-

pacity element should be connected so that the

condenser which is controlled by the vernier

will tune the first radio frequency stage. It

is suggested that a small fixed condenser be

connected between the antenna and the tap
on the first tuning coil, particularly if the set

is used with a long antenna. If the single-

control device is applied to a Roberts Knock-

out set which is already in use, it is well to

make the necessary adjustment in order that

the two dials will read alike before the element

is installed. If you find, for instance, that the

antenna tuning dial is always lower than the

second dial, this should be corrected by insert-

ing a small fixed condenser, from .0001 to

.00025 mfd. in the antenna lead. If the

dial still tunes low, this may be corrected by
removing a few turns from the antenna tuning
coil. This is necessary only in extreme cases,

and if the dials can be made to read within

four or five points of each other, you may in-

stall the single-control without any change in

the set. In most Knockout, receivers this

change is brought about by means of the an-

tenna switch, which compensates for antennas

of various lengths.
It is suggested that the plates of the two

condensers which are nearest each other, should

be connected to the filament end of the re-

spective coils to avoid coupling effects. The

single-control capacity element has a flexible

connection between these two sets of plates,

and in the case of a positive return to the de-

tector filament, this connection may be re-

moved and the wiring then made in the usual

manner care being taken to supply flexible

leads to the left hand condenser. The single-
control capacity element is mounted on the

rear of a panel by means of three screws and
nuts, and the template gives the location of all

the necessary holes.

SINGLE-CONTROL FOR THE BROWNING DRAKE
RECEIVER

THE Browning-Drake receiver (completely
described in RADIO BROADCAST for

December, 1924), is deservedly one of the most

popular circuits in use to-day, and it has
earned this popularity through the excellent

results which are obtained with it. This cir-

cuit differs from the Roberts only in the
method of neutralization and in its lack of

reflexing. Some of the kits which are on the
market for its construction are provided with
a .0005 mfd. variable condenser for the first

stage and a .00035 mfd. condenser for the sec-

ond stage. This results in the left hand dial

reading lower than the right, particularly on
the lower frequencies (longer wavelengths).
In most cases however, the single-control ca-

pacity element can be installed in the regular
manner. If it is found that the vernier must
be turned to the extreme position so that the

first condenser has more capacity than the sec-

ond for any given setting, this may be cor-

rected by lengthening the antenna or by
connecting it to a tap on the coil a few turns

nearer the grid end of the winding. If it is

found that the vernier works best in the other

extreme, where the first condenser has less

capacity than the second, it can be corrected

in one of three ways. One can shorten the

antenna; connect a fixed condenser .0001 to

.00025 mfd. capacity between the antenna and
the tap on the first coil, or move the tap on

first coil nearer the filament end. It will be

found that the original inequalities can be

taken care of with the vernier, but bear in

mind that the proper adjustment of these in-

ductance and capacity values will make the

vernier almost superfluous, leaving only one,

frequency (wavelength) control.

SINGLE-CONTROL FOR THE SUPER-HETERODYNE

THE super-heterodyne circuit consists es-

sentially of two tuning controls, one to ad-

just the loop or antenna coupler and the other

to vary the oscillator frequency, the latter

to produce the proper beat for the intermediate

amplifier. The single-control capacity ele-

ment lends itself admirably to this type of

circuit, because the proper value of loop induc-

tance may be obtained by using the proper
size and number of turns on the loop. To do
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RADIO BROADCAST Photograph

FIG. 6

This illustration depicts the second harmonic super-heterodyne described by Mr. Hanscom in the Novem-
ber, 1924, RADIO BROADCAST. The single-control capacity element has been found ideal under actual

working conditions, in this type of receiver

this, it is only necessary to vary the loop turns

until a point is reached where the desired

frequency (wavelength) range can be covered

with the least possible variation of the vernier.

The super-heterodyne is different from the

tuned radio frequency set in the respect that

it depends for its proper action on the constant

difference of frequency between the two tuned

circuits. It is, therefore, only necessary to

provide the same tuning range in each of the

circuits and the vernier can be set so that one
condenser will always provide more capacity
than the other, thereby providing the desired

beat frequency. It is possible to calibrate a

super-heterodyne for either the upper or lower

setting of the oscillator. Below is given the

dial settings of a two-dial super-heterodyne
with a given loop.

1 199 kilocycles (250 meters) . .

999 kilocycles (300 meters) . .

833 kilocycles (360 meters) . .

750 kilocycles (400 meters) . .

600 kilocycles (500 meters) . .

LOOP

..8

.. 16

..27

OSCILLATOR

"I
24

382

48

73

This shows a total dial movement between

the limits specified, of 43 points for the loop

tuning and 61 for the oscillator. To correct

this, three turns were removed from the loop
after which the readings were as follows:

1 199 kilocycles (250 meters)

999 kilocycles (300 meters)

833 kilocycles (360 meters)

750 kilocycles (400 meters)
600 kilocycles (500 meters) ,

LOOP OSCILLATOR

39

.50

75

24

73

It will be noticed that there still exists a con-

siderable difference in the dial readings, but the

total scale movement for each condenser is

the same, and the vernier adjustment may be

set at a position which will give uniform results

throughout the entire scale. On practically all

super-heterodynes the oscillator tunes sharper
than the loop, and the single-control capacity
element should be connected so that the right

hand condenser will tune the oscillator, leaving
the vernier for the fine tuning adjustment on

the loop.

SINGLE-CONTROL FOR THE RADIO BROADCAST
PHONOGRAPH RECEIVER

THE popular Roberts Knockout circuit is

the basis of the set which has been fea-

tured by this magazine as being the best re-

ceiver for the money that can be built by the

home constructor. By utilizing the capacity

element, a phonograph receiver can be con-

structed as a true one-control set. A simple

receiver, made to specifications supplied by
RADIO BROADCAST and incorporating this de-
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RADIO BROADCAST Photograph

FIG. 7
A variation of the RADIO BROADCAST Phonograph Receiver employing the single control capacity element.

The cam which controls the vernier action of the condenser on the right, is shown beneath that condenser
and is partly hidden by the detector tube socket. A Claratuna unit is employed for the r. f. coupling.
This unit comprises a radio frequency transformer to which is tightly coupled the tickler coil. Regeneration

control is accomplished by a variable resistance incorporated within the Claratuna

vice, is shown in the photograph. There are

four tubes, consisting of one stage of tuned

radio frequency, detector, and two stages of

audio. The front panel measures only 1 2 by
8 inches and the sub-base measures 5 by 10

inches. This is supported to the front panel

by means of Benjamin brackets. The binding

posts are mounted along the rear of the sub-

panel and the Thordarson audio transformers

are fastened beneath it. The Sickles antenna

coupler contains a four-point switch to com-

pensate for various lengths of antennas, and
the coupling element between the radio fre-

quency tube and the detector is a coil with

fixed tickler, known as the Claratuna, mounted
beneath the tuning element. The regenera-
tion is controlled by a carbon resistance shunt-

ing the tickler coil. This gives a smooth
even control without the necessity of moving
coils, the space required for the radio fre-

quency unit being reduced to minimum. This

receiver gives excellent volume, distance and

selectivity, and the simplicity of tuning is a

revelation.

Fig. 5 shows the wiring diagram of this

phonograph receiver. The negative filaments

of all tubes are connected together and to the

ground. Use of the complete antenna coupler
and the coupler between the first and second

tubes, makes the wiring of the set a simple
matter. The audio transformers are mounted
with the cores in line and not at right angles,

and the metal shieldings of the transformers

are connected together and to the ground. A
Chelten Midget condenser is used for neutral-

izing and its position is not critical. It is

located on the sub panel at the end nearest the

antenna coupler, which is clearly shown in the

photograph.
EDITOR'S NOTE

*T*HE opinion is prevalent among some broad-
* cast listeners that the use of straight line fre-

quency, or wavelength, condensers will relieve most

of the present difficulties in tuning. There are cer-
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tain things that these condensers will do, and natur-

ally others that they cannot do. What the phrase,

straight line condenser means is that a given num-
ber of degrees on the condenser dial represents a

certain number of kilocycles, or wavelengths, re-

gardless of which end of the scale is being used.

This is of distinct value at the higher frequen-
cies (lower wavelengths) and will enable the user

to distinguish many of the stations now in class A.

Condensers of this type will not eliminate the

heterodyning of two stations that stray from their

assigned frequencies; they will not separate two
stations that are on the same frequency, as many in

Class A are, and they will not eliminate any of the

tuning troubles that arise at the transmitting sta-

tion.

FIG. 8
RADIO BROADCAST Photograph

A front-of-panel photograph of the receiver shown in the preceding diagram. The apparatus on the panel,

reading from left to right, include a voltmeter, the single-control dial, rheostat, and (bottom row) vernier

control knob, resistance control and phone jack. A Hoyt filament voltmeter is included, and the use of fila-

ment meters is recommended in all receivers. Operating tubes above their rated voltage very materially de-

creases the life of a tube

The New Size of "Radio Broad-
cast" for November

WITH
the November number, RADIO

BROADCAST will be three and a half

years old. During its career the pub-
lishers have tried, through every means

in their power, to produce a magazine which, from
the reader's point of view, should take the leading

place in the radio field. Judging from letters which
from time to time trickled into our office letters of

gratitude from our readers, backed up by healthy
circulation figures, it appears that we have not failed

altogether in this respect. It has been our constant

endeavor to make the word "quality" synonymous

with both our editorial and advertising contents.

Now, it is not our custom to celebrate a birthday

every six months, but nevertheless it happens that

in November, we shall signalize the occasion by

introducing RADIO BROADCAST in a new form. The

public support and approval of the magazine has

been so unqualified that its physical size and ap-

pearance must be improved in addition to the

improvements which from time to time we are con-

stantly effecting in the editorial pages. November

fifteenth, 1925, will be our red letter day then, and

we hope that our readers will, by their universal
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approval, help us to celebrate the occasion when
the new RADIO BROADCAST appears. We contend,

and that is only because our readers contend too,

that our contents are exactly what the readers

desire, and it is for this reason that every one of

the popular features of the present magazine will

be retained in the larger size.

Our constructional articles, as most of our readers

know, are not printed merely because they provide
another way to build a receiver, or worse still

because they afford another outlet for parts. The
criterion by which we judge our construction

articles is: first, are they authoritative? second, are

they helpful? third, do they provide information on

construction which is not available elsewhere?

fourth, are they complete? These aims, we think

we have attained. Our readers tell us we have done

so, and after all is said and done, it is the reader who
is in the most advantageous position to judge.

The authors who write for RADIO BROADCAST
are men who know what they are writing. They
are in the best positions to obtain information

. . . shall we call it dope? . . . which is

most interesting to our readers. Their names are

veritably ones to conjure with in the vast field of

radio. Ever since the first number of the magazine
was placed on sale.it has contained, month by month,
that engrossing article "The March of Radio"

specially prepared by Professor J. H. Morecroft,

of Columbia University. This editorial record of

radio progress, which nearly everyone of importance
in the radio industry reads, will naturally continue

in the new RADIO BROADCAST. Mr. Morecroft

occupies a high position in radio; a Professor of

Electrical Engineering at Columbia, a Past Presi-

dent of the Institute of Radio Engineers, and

author of a standard text on radio, The Principles of
Radio Communication, Mr. Morecroft has a weight
of knowledge and authority behind his editorial

comment, which is nationally quoted every month.

Then there is Carl Dreher, one of the most

able broadcasting engineers in the country. He
tells us monthly what the broadcasters are doing
and how they are doing it, and in his inimitable

fashion which has won him recognition in other

fields than his chosen one relates the opinions and

comments that are prevalent, about the latest de-

velopments in the radio field.

The broadcast listener is represented in that

popular feature "The Listener's Point of View,"
which has, again judging from correspondence

alone, a very large following. We aim to cater to

the fan of every stage, from the veriest of embryos
to the most technical of them. For the former,

Zeh Bouck conducts a department calculated to

interest the beginner but written interestingly

enough to be followed by the more technical man.
He sets out to guide the beginner sympathetically
and carefully through the early and confusing mazes
of radio, and in this he succeeds admirably.
And as regards advertising. The high standard

of admissibility to our columns is the reader's as-

surance that everything advertised is exactly as it

is described. Our policy is first to be sure and then

go ahead. For that reason the star of approval, ap-

pearing on all the advertising pages, was established

many months ago. It is a way of telling our
readers that the apparatus advertised has been given
a thorough test by the laboratory and was found

satisfactory. The man not behind the editorial

scenes cannot realize what an effort it has to main-
tain strictly this advertising policy under all con-

ditions, but we feel sure that we have not failed in

this respect. Our laboratory, we might add, is,

in technical equipment and staff, second to none
in the country.

In addition to its new size, which, by the way, will

be eight ancl five eighths by ten and a half inches, the

magazine is to be printed on a more expensive

paper, a heavy white paper, which will greatly en-

hance the appearance of the illustrations and make
the diagrams even clearer than is possible at

present.

A NEW COVER

A PRIZE of $500 was offered for the best cover
**

design for the new magazine, and one has

been chosen by the judges, which we think our read-

ers will agree is particularly pleasing and attractive.

It was painted by Mr. Fred J. Edgars of Tenafly,
New Jersey, and was picked from innumerable

others submitted from cities all over the United

States.

-In the November RADIO BROADCAST we are

planning some features of particular interest.

Robert H. Marriott, the first president of the

Institute of Radio Engineers, has written a fascinat-

ing story of radio development, which will be run

serially. Keith Henney will continue his engross-

ing articles on "What Is to Become of the Home
Constructor," and there will be more phonograph
radio receivers for those interested, in future issues.

There will be an article on a high quality audio

amplifier which operates direct from the a. c.

mains; latest information on short wave work,

gleaned from the operators of RADIO BROADCAST
station 2 GY; plans for the third International RADIO
BROADCAST Tests, and a host of important con-

structional material exclusively written for this

magazine.
In November, RADIO BROADCAST will greet you,

bigger and, we are sure, better than ever.



High Radio Adventure On Short
Waves

The Romance of Code Communication Far Below the Broadcast Channels-

Something About RADIO BROADCAST'S Experimental Transmitting Station 2 GY

BY KEITH HENNEY
Director, RADIO BROADCAST'S Laboratory

FOR some months, the RADIO BROADCAST Laboratory has been hard at work among
its many other activities in installing a high frequency (short wave), low powered

transmitting station to operate in the communication bands assigned to amateur experi-

menting. The field of high frequency (short wave) transmission offers one of the most

fascinating fields for experiment in all radio as any amateur operator will tell you with

a sympathetic optical twinkle. We lime no desire to encroach on the field already well

covered by our excellent contemporary, QST, and on the work we expect to do will be

along somewhat different lines although none the less fascinating. In an early num-
ber of the magazine we shall have an announcement of very great interest about this work

and our station, 2 GY. A goodly number of advanced broadcast listeners, if we are any

judge, are becoming more and more interested in what is being done on other communi-

cation bands than the broadcasting and this article presents some of the romance and

interest of that new territory for radio exploration. THE EDITOR

A
VENTURING into the radio region
below about 1500 kilocycles (200

meters) is like exploring unknown

territory. It is impossible to say
what will be found there and no guess is too

wild. From this frequency, 1499 kilocycles
to be exact, down to goodness-knows where,
is a region so vast that all existing stations

could be placed in it without crowding.
"DX" exists there that is undreamed of on

the longer waves, and it is a territory into

which any one may venture with the certainty
that hejvill discover interesting things.

A few years ago there were no stations

working between the amateurs and the com-
mercial stations operating on 1499 and 499.7

kilocycles (200 and 600 meters) respectively.
Then the broadcasters filled the gap and grad-

ually moved down toward the "hams" until

they are now next-door neighbors. The ama-

teurs, by government fiat, moved down into

the "no man's land," employing frequencies
of from 1499 kilocycles up (200 meters down).

Leon Deloy of Nice, France, an enthusiastic

amateur experimenter, is one of the individ-

uals who really started the short wave affair

going on a grand scale. Sporadic attempts
had been made to entice amateurs into this

territory, but when this Frenchman established

communication across the Atlantic on a fre-

quency of about 3000 kilocycles (100 meters),

it was the signal for great amateur activity

with the short waves that had once been

thought useless. Now the amateurs not only

occupy a band from 1999 to 1499 kilocycles

(150 to 200 meters), as of old, but they are

working in bands around 3748, 7496, 14,991,

59,964, 428,314 kilocycles, (80, 40, 20, 5, and

.7 meters).
After Deloy's success it was not long until

England, Denmark, and The Netherlands

amateurs had communicated with America,
and now there are few civilized nations whose
radio citizens are not in personal touch with

other foreign countries.

Below 1499 kilocycles (200 meters) is a

paradise in which nationality, language, and

distance are of no importance, nor is a limited

pocketbook an excuse for staying away from

the most interesting region of radio. There is

the record of the Massachusetts boy who

spoke with a fellow amateur in Australia with

a lone 5-volt receiving tube which cost him $3.

Remember how few stations you can hear

on your broadcast set in the summer time at

night and how very few in the day time.

Now suppose you sit in with the operator of

2 GY, the experimental transmitting station

operated by the RADIO BROADCAST Labora-

tory.
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AN AIR TOUR

IT
IS Saturday, June 27th. The weather is

not particularly favorable. At 9:40 A. M.

we tune the receiver to 7496 kilocycles (40

meters) and at 9:43 we hear 8 NX, Walter J.

Barnwell, Lansing, Michigan, calling. We
converse with him until after 10 o'clock when
he says that our signals are somewhat wobbly,

probably due to weather conditions between

the two stations. At that time we hear9EK,
the Burgess Laboratories Station at Madison,

Wisconsin, calling us, and for the next hour we

try to get together without success. He can-

not hear us and his signals waver too much for

comfortable reception.
At 10:58 we hear WNP, S. S. Bowdoin,

Commander MacMillan's vessel sending a long

message to i NT, Norman C. Theobald, Attle-

boro, Massachusetts. We copy all but two
words and when the Bowdoin has difficulty

in hearing i NT, we step in and call him our-

selves. He is troubled with near-by inter-

ference and finally replies 2NY instead of 2GY
so we are not sure that we worked him after

all.

Not long after, 9EK calls us again, and after

some attempts to get together he broadcasts

FIG. I

The installation at 2 GY showing the 5O-watt transmitter, receiver, wave-meter, and batteries for plate voltage.

Strangely enough the
"

5 waiter" transmitter operating entirely from batteries so far has done about as good
work as the big transmitter. The big set requires 130 milliamperes, the small one, 60 mils. The receiver

was made by U. B. Ross of 2 UD, and the wavemeter constructed to Bureau of Standards specifications.

Although the map doesn't show it, there are pins in California and Dakota
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a message to our Chief, Mr. Frank N. Double-

day. It says:

Greetings from Burgess Organization via our two

stations. Hope to cooperate with Lynch to aid

short wave work.

After telephoning the MacMillian message to

the Western Union for transmission to the

National Geographic Society at Washington,
we sign off for luncheon. MacMillan, at that

time, had just left Nova Scotia, and was on

the second lap of his polar journey.
The next day, Sunday, June 28, we arrived

at the station at 6:25 A. M. to see what was

going on at that hour. It is raining slightly

and there is some static. The first thing we
hear is 6cHZ, Wallace S. Wiggins, Los Nietos,

California, calling NPO. Now NPO, if you
please, is Guam Island, in the Northern Pacific

(6000 miles from California). At 6:39 we hear

6 BUR, L. E. Smith, Whittier, California,

6ccw, K. L. Riedman, Long Beach, California,

and 5 UK, Charles A. Freitag, New Orleans, all

working. A minute or so later we hear a

strange note pounding away at great rate

working with 2 MU, William Schick, Brooklyn.
It turns out to be NVE, U. S. S. Utah, bound
from Panama for San Pedro and now off the

coast of Lower California. He has a load of

Annapolis midshipmen aboard. Turning the

tuning dial a bit we stumble into NPM, Hono-

lulu, calling NPN, Cavite, Phillippine Islands.

At 7:25, one hour after we arrived at the

station, we hear QDED, Ralph R. Williams,

Denver, Colorado, calling NPO. In that

short space we have heard three amateurs
on the Pacific coast, we have heard the U. S. S.

Utah, a cool 2500 miles away, and we have
heard Honolulu approximately 5000 miles

distant. Not bad for one hour! It has been

broad daylight all the time traditionally bad
for radio work.

AUSTRALIA IN ONE JUMP!

CRIDAY, July 10, we come to the station
*

early again, and at 6:30 A.M. we send a

message to our home via 8cz, Loren G. Win-

dom, Columbus, Ohio. We also have a mes-

sage for Australia, but do not havethe nerve to

transmit it to this amateur in Ohio, only 800

FIG. 2

A close-up of the 5O-watt transmitter and the 4O-meter inductance. The small coil on the left is a choke coil

to keep radio frequency voltages out of the plate supply, and the mouse trap arrangement on the right is an
external shunt for the kilovolt meter. A double-spaced Cardwell condenser is used for tuning
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miles away. A half hour later we hear Aus-
tralian 2 CM working 8cz. What hard luck!

Had we given the message to the Columbus

operator, it would have been in Australia in

one half hour, better than any cable could do.

It is 9 P. M. in Australia, 5 o'clock Central

Standard Time in Ohio, and 7 o'clock Eastern

Daylight Saving time in Garden City.
Honolulu is on again this morning as well as

4RL, Mario Castro Fernandez, Santurce,

Porto Rico.

The next time we listen is on July 29 at

9:20 P. M. We hear i CKP, George H. Pinney,
South Manchester, Connecticut, calling WNP.

There are thousands of amateurs on the fre-

quency band of about 7500 kilocycles (40

meters), all pounding away, working, or try-

ing to work, with each other. In this bed-

lam of signals it is difficult to pick out any
particular one. We call several, but not until

10:30 do we raise any one. It is i BQU, Alden

C. Eldridge, Buzzards Bay, Massachusetts,
and we converse for a half hour. At 1 1 152

we connect with SAMS, Albert H. Buch, Tawas

City, Michigan. This is better and we have

hopes of reaching out. Nearly an hour later

we communicate with 9MN, Robert C. Berry,

Louisville, Kentucky, and then with 9EK, our

frjends at the Burgess Laboratories, Madison,
Wisconsin. We feel pretty good over this

communication, for we have been trying for

a week to get together. We give him a mes-

sage from Mr. Doubleday.
It is now 2:00 o'clock and our ears hurt

from wearing the phones so long so we take a

brief rest. A half hour later we listen in again
and note that many stations have dropped out

of jfhe hunt for "dx." It is possible that we
shall work the coast. Our signals are answered

by gNN soon. He is Chas. R. Jarosewicz at

Chicago and a few minutes later we connect

with 9AMM, James Gwynn, Shenandoah, Iowa.

This is "out west" from Garden City and our

hopes rise again.
Seven minutes elapse before we touch the

key again and then we send out a general call,

"CQ." Who should come back but 6TX, R.

M. Thacker, Baldwin Park, California! We
have worked the coast. In twenty minutes,

3:24 A. M. to be exact, we click with another

Californian, 6jp, Oscar Roediger, San Fran-

cisco. He says "FB," which in amateur

language means "fine business."

At 4:25 we get a long message from 4ASK,
Florida, which we try to phone to the Waldorf
Astoria Hotel. The telephone operator there

says she is not in the habit of getting telegrams

phoned to her, especially telegrams that relate

to Florida real estate and a young lady who
wants to marry somebody now at the Waldorf.
If it were not illegal we would pass this whole

message on, for it is a good one, but that is

impossible, since it would violate the oath of

secrecy assumed by every licensed operator.
It is now 5 o'clock and we are hungry, sleepy,

and happy. We have worked two stations in

California and many at less distance.

THE RESTRICTED BRITISH AMATEUR

THIS night's work was so successful that

we try it again, the next evening, July 30.
At 10:00 we get in touch with 9BBj, James R.

Freyermuth, South Bend, Indiana, with whom
we have talked before. At 10:20 we work with

8000, Robert L. Miller, Royal Oak, Michigan.
We now sweep all the amateur wavelengths
for WNP, for we have messages for MacMillan.
We do not hear a sign of him, but hear British

2 sz calling WNP. In a half hour this Britisher

is working WNP and telling him that British

regulations would not permit him to take

messages. Stupid regulations, we think.

It is not a good night and it is after i o'clock

before we connect with SCCM, Eugene Rup-
precht, Grand Rapids, Michigan. Not much
later we click with 9 CCA, 'Kurt T. Johnson,

Chicago, Illinois, and finally work 6cpp,

Bryson Walker, Hollywood, California. There

are many Californians on the air and also

7 IT, A. C. Dixon, Jr., Stevensville, Montana.

Finally 9 EPS, Lee Jensen, Marshalltown,

Iowa, tells us that a bad thunder storm is

raging out his way which explains why so few

Western stations answer caUs from 2GY. NVE,
the Utah, is on again and;?working a number
of Eastern stations. The Zenith station, 9XN,
at Chicago, is working with WAP, S. S. Peary,
the second MacMillan vessel now in the Arctic.

The next night, July 31, we have fair suc-

cess with the transmitter, working down into

several Southern states. The receiver, how-

ever, is doing remarkably well, for we log New
Zealand, 2 KF, British 2NM, Chilean i EG, Aus-
tralian 3 BD, and Mexican i AA, and i B. All

of this is around 40 meters and is only an

extremely small part of the frequency spectrum
above 1490 kilocycles (below 200 meters).

The station operated by the RADIO 'BROAD-

CAST Laboratory came on the air for the first

time June 18, 1925, and by August loth had
worked amateurs in twenty states and two

provinces of Canada. Many of these stations

were worked in the daytime, feats of trans-

mission and reception that would be impossible
on the lower frequencies (longer waves). The

power required to carry on these communica-
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tions has never exceeded 130 watts, and to-

gether with that required to heat the filament

of the "50 waiter", totals less than 200 watts.

The average electric iron requires 400 watts of

energy. The cost of the apparatus has been

about $200, a sum required for a good receiver

with its accessories. At the time this is writ-

ten, in August, very successful communication

is being maintained over 800 miles with a

power totaling less than 40 watts, and some

very good results have been secured with

ordinary 5-volt receiving tubes used for trans-

mitting purposes.

THE B. C. L. IS MISSING SOME GREAT RADIO

SPORT

I MAGINE sitting in your home with appara-
1 tus as inexpensive as that of 2 GY and con-

versing with fellow amateurs in England, or

Australia, or South America! Is it any won-

der that the 17,000 licensed amateurs in this

country think that broadcast listeners have

something yet to learn before they have

tapped the greatest source of radio interest?

The transmitting tube is somewhat different

from those with which broadcast listeners are

familiar. Its filament requires 10 volts and
burns up 6 amperes! Its plate battery re-

quires 25 of the ordinary 45 volt B batteries,

1 100 volts in all. The average plate current

is 100 milliamperes, or about that required by
five average broadcast receivers. Another

source of high voltage that has been used suc-

cessfully is an "S" tube rectifier also shown in

the photograph below.

The antenna system has suffered many vi-

cissitudes. It has consisted of nearly every-

thing from a brass gas pipe to a fan of wires

stretched between the two Sj-foot masts.

At the present time it consists of a single ver-

tical wire one-half wavelength (65 feet) long.

It is "fed" from the transmitter, which is

actually some distance away, by a single wire,

and although one half ampere of current flows

in the center of the antenna, there is very little

energy in the "driver" wire itself. It is a

curious arrangement, but it works.

At the time this is written, plans are being

FIG. 3

An S tube rectifier and filter. The S tubes are in the cage together with an Acme i joo-volt transformer

and control resistances. The filament transformer, behind the R. C. A. filter coils, is a home-made affair.

The filter condensers are high voltage paper condensers
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formulated for a complete investigation of

the phenomena underlying transmission in

this very high frequency (short wavelength),

region. It is an adventure into unknown
fields. There are many amateurs on their

narrow bands down there, and a few commercial

and naval stations are carrying on long dis-

tance communications down there also. Mar-
coni is experimenting with "beam" transmit-

ters, and there are a few broadcasters like KDKA
and WGY who have high frequency (short wave)
channels. There are many harmonics from

broadcast stations down there too but there

are thousands of wavelengths and only a few

to use them at present.
This experimental work will be carried out

jointly by the Laboratory of RADIO BROAD-
CAST and the National Carbon Company and
will include the building of accurate frequency
meters, short wave transmitters and receivers,

especially low-powered, battery-operated af-

fairs. The interesting things that occur down
in this strange territory are too many for the

broadcast listener to pass up entirely, and from

time to time the Laboratory will conduct a

small pictorial and verbal tour for our readers.

For the benefit of amateur readers it may be

said that 2GY has an operator on duty all day
and night. The station will be glad to com-
municate with any amateur on any wavelength
at any time, to relay, or deliver messages or

to carry out tests that may be mutually in-

teresting. The station will be glad to check

amateurs on their transmitting frequency

(wavelength), and it is possible that a calibrat-

ing service will later be organized so that

wavemeters or receivers may be accurately
calibrated for amateurs who desire the service.

Reports of the reception of signals from

2 GY will be greatly appreciated. They should

be sent to the Director of the Laboratory,
RADIO BROADCAST, Garden City, New York.

FIG. 4
The "shack" which houses 2GY. This was built originally for the International tests, but is now used for

short wave transmission and reception entirely. In the spring the arbor is covered with roses and wisteria

but they have little to do with short waves. The insert shows some of the effort which has been expended
on the masts and gives an idea of their size. The cage has been replaced by a single wire receiving
antenna and a variety of transmitting antennas are [used, strung from a rope between the two 85-foot
masts 1 50 feet apart. A single wire 40 meters long, hung vertically downward, seems to be as efficient a

radiator as any other
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How to Build a Simple One-stage Amplifier

rHE
"
Radio Beginner" this month guides the newcomer through the construction

of a simple one-stage audio frequency amplifier. The addition of this amplifier

will add no little bit to the possibilities of the crystal and single-tube receiver, while its

construction will contribute a valuable fund of practical knowledge to the experience of
the builder.

In the elementary theoretical section of this department, Zeh Bouck, its editor, dis-

cusses thefundamental action of the vacuum tube in preparation forfuture articles on its

action as a detector and amplifier. References for outside reading, treating on the

material covered in
"
The Radio Beginner" this month, are suggested to the student

reader. THE EDITOR

THE
output of any of the receivers we

have so far described in the past nurn-

bersof this magazine (for July, August,
and September) can be amplified, or

made louder, by the addition of a simple audio-

frequency amplifier. The conventional ampli-
fier consists of some means of coupling the

output of the radio receiver proper (a trans-

former in this case) to an extra tube, where it

is amplified by means of the well-known relay
characteristics of the tube.

The following illustrations and text show
how such an amplifier can be built up on a

baseboard. The task is well within the ex-

perience and ability of the beginner.

LIST OF PARTS

THE
electrical parts necessary for the con-

struction of the amplifier are photo-

graphed in Fig. i and are as follows:

IN FIG. I DESCRIPTION APPROXIMATE
PRICE

No. i Standard socket $ .25

No. 2 lo-ohm rheostat (base

mounting type) .... .25

No. 3 6 binding-posts at 5 cents

each .30
No. 4 Audio-frequency amplifying

transformer 4.00

Total 4.80

The parts designated are designed for use

with a standard five-volt tube. If it is desired

to use a three-volt tube, which is quite satis-

factory in a single stage of audio amplification,

a thirty-ohm rheostat and a socket for the

small-based three-volt tubes should be substi-

tuted for the parts listed.

RADIO BROADCAST Photograph

FIG. I

The electrical parts used in the construction of the simple amplifier
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Any reliable make of amplifying transformer

will give satisfaction. A Jefferson transformer

was employed in the amplifier photographed
and described. When purchasing the parts

specify a three-to-one ratio transformer. This

means that the secondary winding will have

three times as many turns of wire as the pri-

mary, a ratio the writer recommends for all

around amplification. A higher ratio, how-

ever (up to six to one), will work satisfactorily

in the first stage of amplification.

The parts are mounted on a wood base five

and one half inches long by five inches wide,

according to the layout suggested in Fig. 2.

The radio beginner will find it worth while

to sandpaper the base, bevel the upper edges

slightly, and to stain it a dark green.

WIRING IS THE NEXT PROCEDURE

EPICURE 3 shows the wiring diagram in

two forms. Diagram A is the standard

schematic arrangement employing the usual

electrical and radio symbols. Diagram B is a

pictorial layout of the same hookup which

may be of greater significance to the beginner.

Comparison of these two sketches will explain

Fig. 3A. The reader should familiarize him-

self with this system of circuit diagramming.
Examination of the transformer will show

four binding posts or connecting terminals.

These are generally grouped into two on each

TT

Audio

Transformer

side, one group marked P (indicating the pri-

mary winding), and the other S (designating
the secondary winding). One post in group P
is marked "P," which indicates that this

terminal should be led through to the plate of

the preceding tube. The remaining primary
binding-post will be marked either with a

plus sign, or "B" or "B Bat," meaning that

this post should connect with the positive ter-

minal of the B battery. The secondary posts
will be marked "G" and "F" or "G" and a

minus sign, signifying respective connections

to the grid of the amplifying tube and the

minus side of the filament lighting or A
battery.

There will be four posts on the socket

marked "P" for plate, "G" for grid, and two
marked "F" for filament. Occasionally plus
and minus signs are substituted to indicate

the filament binding-posts. The rheostat will

have two binding-posts, unmarked.

Binding-posts i, 2, 3, 4, 5 and 6 (Fig. 3) are

wired respectively, by the shortest possible

routes, to the "P" transformer connection;
the "B Bat" transformer terminal; one fila-

ment post on the tube (plus if marked), to the

rheostat and
" F" terminal on the transformer;

and to the plate of the tube. Post 6 is left

blank.

The remaining post on the rheostat is wired

to the second filament terminal on the socket.

The "G" post on the transformer is

wired to the similarly marked socket

post, completing the wiring of the

amplifier.

Bare No. 18 copper wire, covered

by black spaghetti, lends a neat ap-

pearance to the finished amplifier,

shown in Fig. 4.

e

FIG. 2

Dimensions of the baseboard, indicat-

t ing the positions of the various parts

HOW THE AMPLIFIER IS CONNECTED

THE amplifier we have described

is designed for operation immedi-

ately after a crystal or bulb detector,

or following the single tube on the

RADIO BROADCAST One-Tube Reflex

receiver and similar sets. It should

not be used as the last step in a

multi-stage amplifier.

The principle of connecting the

amplifier is the substitution of the

input posts, I and 2, for the telephone
receivers in the original circuit by

phone plug or binding-posts. The

telephone receivers, or loud speaker,

are then connected at the output

posts, 5 and 6.

Fig. 5 shows how the amplifier is
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connected to a crystal receiver, such as that

described in "The Radio Beginner" for July.
A suitable A battery for the tube used

six volts for a standard five-volt tube or 4.5

volts for a three-volt tube is connected with

the positive terminal to post 3 and negative to

post 4. The minus side of a 90-volt B battery

(built up of two 45-volt blocks or four 22.5-
volt blocks connected in series) is connected to

the plus terminal of the A battery. The posi-
tive side of the B battery is led to post 6, thus

completing all connections to the amplifier.

The connections to a single-tube receiver are

fundamentally the same. The A battery that

lights the detector tube can also be used to

light the amplifying tube. In order to sim-

plify this, the same type of tube should be used

both in detector and amplifier. The battery
connections to the amplifier, when inputted
from a bulb set, are shown as heavy lines in

Fig. 6. If a tube detector is employed, it is

probable that only 22.5 volts will be used on
the plate of that tube. A larger battery is

therefore added to the detector B battery, to

supply plate current to the amplifier only.

If the one-tube reflex tuner is used, the plate

battery will probably already have a voltage
of 90, and the extra battery will not be re-

quired.
In both crystal and bulb receiving sets, the

amplifier will function best when the primary
of the transformer is connected in a certain

electrical direction (when P is connected to

the plate of the preceding tube in the case of

a bulb set), and the connections to posts i and
2 should be reversed experimentally.

If any reader of "The Radio Beginner" is

in doubt as to how his amplifier should be

connected, the technical editor will be pleased
to indicate the connections, if a diagram of the

tuner is submitted to him.

OPERATION

THERE
is no tuning or other adjustment

on the amplifier. The filament should be

turned up to the proper brilliancy, as evi-

denced by satisfactory operation, after which
the amplifier functions without attention.

Used with a bulb detector set, the one-stage

amplifier will give fair loud speaker signals.

In conjunction with the one-tube reflex, the

signal strength will be sufficient for dancing in

a small room. Inputted from a straight crys-
tal detector, volume will seldom be sufficient

for loud speaker operation, but will give com-
fortable ear phone reception on signals that

are very weak unamplified.
The intensity with which distant stations

B

FIG. 3
How to wire the amplifier. Diagrams A and B are

identical. The reader should endeavor to fami-

liarize himself with the schematic system (A) of cir-

cuit diagramming

can be heard, is increased slightly by the ad-

dition of the RADIO BROADCAST Beginner's

Amplifier.
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THE RADIO PRIMER
*

|Fundamental Ideas behind theVacuum Tube|
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AWE
analyze matter going down

through the molecule, atom, and ion

we arrive at what appears to be

"the thing itself," the fundamental component
of all matter further than which science of

to-day has been unable to guess or travel.

All matter, from bricks to sewing machines, is

apparently built of these tiny philosophical
bricks known as electrons, which, so evidence
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FIG. 4
The completed amplifier. Black

spaghetti-covered wiring adds a
neat professional touch

tells us, are infinitely small charges of negative

electricity.

We have reason to believe that whenever
electrons move in a cooperative motion away
from the atoms with which they have been

associated, their movement is evidenced as a

current of electricity. A haphazard motion,
or a regular movement within the atom does

RADIO BROADCAST Photograph

not give rise to this phenomenon; for electrons

are continuously moving about in this manner
in the paper on which I write, in the maga-

zine which you are reading, and in millions of

other things that at this moment exhibit no
electrical characteristics. This perpetual ac-

tivity of electrons within the atom is stimu-

lated by temperature. The higher the tem-

FIG. 5

Connecting the amplifier
to a crystal receiver

*"
45 V
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To Phone

Binding Posts

or Plug on
Receiver

Extra Battery

FIG. 6

The amplifier connected to a bulb set. The heavy wires indicate the battery connections to the amplifier

perature, the faster these unimaginably tiny

negative charges move. If the temperature
is made sufficiently high, the electrons will

move so rapidly that many of them will fly

away from the atom like mud from a rapidly

revolving wheel.

For instance, the sun, hotter than anything
of which we know on this earth, is throwing
off electrons in vast trillions. Many millions

pass the earth each second. Above ground
they "occasionally" (countless times per

second) hit atoms of air. The collisions are

visible as light; we see it thousands of miles

away. We call it the aurora borealis. The
reason the air below is not ionized (which is

the scientific term for this generation of light)

is that the atoms of dense atmosphere down
where we breathe are too close together and
would merely stop the motion of the electrons,

instantly lowering their velocity below the

high speed required for ionization.

If we heat a wire sufficiently by holding it

over a candle flame, it will give off electrons.

If a plate, or sheet of metal, is placed close to

the heated wire, and a powerful electrical posi-

tive charge is applied to it as shown in Fig. 7,

the electrons will be attracted over to the

plate (remember that unlike charges attract

each other). In other words, an electric cur-

rent will flow through the circuit. The cur-

rent will be a very small one due to the ob-

structing effect of the atoms of air. However,
if the plate and hot wire are sealed up in a

vacuum, the electrons will have a free path to

the plate and comparatively high currents can

be passed. This is done in the vacuum tube

whose constructional principles are sketched in

Fig. 8.

It is impossible now to heat the wire with

a candle flame, so it is made hot by passing

through it a current of electricity, just as a

similar current heats the filament of the elec-

tric bulb in your reading lamp. This current

is supplied by the filament or A battery. The

positive charge is applied to the plate or

"anode" (positive electrode), by the B bat-

tery.

When the filament is heated, generally to

fair brilliance, electrons will be freed to fly

to the plate through the vacuum and a current

will pass through the tube.

Plate Near..,
Heated Win

.Wire

Battery

FIG. 7
The principle of the filament in a vacuum tube.

The filament battery is applied to heat the filament

to a high temperature
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UNILATERAL CONDUCTIVITY
TERM MEANS

WHAT THE

IT
WILL be observed, in the arrangement we
have sketched and described, that electrons

will flow only from filament to plate, because

there is no reversal of conditions to make them

go backward. In other words, the vacuum
tube can pass electricity in only one direction.

Thus, if an alternating e. m. f. (electromotive

force) were applied to the plate of the tube,
current would flow through the circuit only
when the plate was positively charged that

is, one half of the time. In this respect the

bulb is similar to the crystal detector that we
discussed in this department for August, and
it can be substituted for the crystal.

It is readily understood that this rectifying

action is comparable to a valve, which shuts

off the current on one half of the cycle and

passes it on the other. This type of tube

a two-element (filament and plate) bulb has

been named the "Fleming Valve" after Dr.

J. A. Fleming, the English scientist who first

applied it to the detection of signals. Modi-

fications of the Fleming Valve have several

uses to-day, the most common among which is

the "Tungar" bulb used to rectify alternating
current in battery chargers.

Mr. Lee De Forest gave us the vacuum tube

used in modern radio when he inserted a third

element, the grid, which is a wire screen look-

ing something like its diagram symbol shown
in Fig. 9, between the filament and plate.

But it is another matter when an electrical

Vacuum
Tube

FIG. 8
The two-element vacuum tube, sometimes called

the
"
Fleming valve" after its inventor, Dr. J. A.

Fleming

FIG. 9
How the usual three-

element tube is indicated

charge is placed
upon this grid. If

a negative charge is

applied to this third

element, it will repel
the electrons (it is

an old electrical
axiom that like

charges repel each

other) and none can

pass through to the

plate. Thus the cur-

rent through the tube or "plate current"
as it is called will be decreased or stopped.
On the other hand, if a positive charge is im-

posed on the grid, more electrons would be
drawn from the filament, and by the time

they travel as far as the grid, most of them are
attracted by the greater positive potential on
the plate and will pass through to it. The

<- Electrons -.

FIG. IO

result is an increased plate current in the cir-

cuit plate to B battery to filament. The
sketches in Fig. 10 serve to illustrate this

interesting action.

In A, the grid is at zero potential and an

average number of electrons flow to the plate.
As the grid is given a negative bias, in B, the

flow of electrons (which causes the current in

the plate circuit) decreases, to change to a

comparatively large current with the plus

charge in C.

The commercial tubes with which you are

familiar have these three elements and func-

tion in the manner we have described.

They can be obtained in various types

having minor differences in electrical charac-

teristics such as filament potential and cur-

rent, but the fundamental action the control

of the plate current by the grid charge re-

mains the same. This control action is often

referred to as a "trigger" or relay action, for

like the trigger in a pistol or a relay in any
electrical circuit, a variation in the charge on

the grid can be made to control or set loose

much greater power in the form of plate cur-

rent variations. It is also a relay action in



References in Radio Text Books Relating to the Tube 80 1

the sense that the current in one circuit can be

shut off by the impulses in another and totally
different circuit. For instance, in Fig. n,
in which A is a magnetic relay circuit and B
is a vacuum tube circuit, the closing of key
K, in either system, will break the circuit

through the telephone receivers. In A, the

lever will be pulled down, opening the circuit

at S, and in B, the high negative charge sup-

plied to the grid will open the circuit at S.

jimiimimmimiiiniiMiiimiiimiiiiiiiiiiiimiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiimiiimiiimiiiimip;

THE RADIO LIBRARY
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fundamental action of the vacuum
tube is explained in almost every modern
radio book. The student reader will find

the following bibliography of interest and as-

sistance:

T!

The Outline of Radio, by John V. L. Hogan,
Chapter eight. An easily understood exposition
of detection.

The I. C. S. Radio Handbook, pages 216 to

237. This is less elementary but should be easily
followed by the reader who comprehends most of

what he has so far read in "The Radio Beginner."
Vacuum Tubes in Wireless Communication,

by Elmer E. Bucher. Parts One and Two.
Less elementary.

Principles of Radio Communication, by J. H.
Morecroft. Pages 364 to page 467. This par-
ticular book is recommended to the engineering
student. While starting with the simple ele-

ments of the vacuum tube, it rapidly develops
into a mathematical exposition of the subject.
Vacuum Tubes, by H. J. Van der Bijl. A

similarly exact but perhaps more thorough re-

search than the excellent chapters by Professor

Morecroft.

SI MIIIIII iiiiimimiimiimimim mini iiiiiiiniiiii Humming

THE RADIO LEXICON
I i
Sunn imiimmi iimiiiimmmiiimiimiiiimii iiiimmmiimimmmmiiS

IONIZATION: A phenomenon caused by the

passage of current through gases generally
rarified. Mechanically, it is the result of re-

peated collisions between the infinitely small

particles of which we believe matter to be

composed. It is usually evidenced by a visible

glow or haze.

FILAMENT: The wire in a vacuum tube which
is heated, generally to incandescence, and
which in this condition throws off electrons.

PLATE: The metal "anode" or element in a

vacuum tube upon which a positive charge is

placed to attract the electrons from the filament.

TUNGAR BULB, RECTIFYING TUBE, FLEMING
VALVE: Trade and technical names for a two-

element, plate and filament, vacuum tube.

GRID: The third "element" introduced between
the filament and plate by Mr. Lee De Forest.

It controls the flow of electrons from filament to

plate by means of the electrical charge placed

upon it.

PLATE CURRENT: The current through a vac-

uum tube which flows from filament to plate.

SPACE CURRENT: Generally the same as plate

current, but occasionally used in reference to a
current between grid and filament or plate.

A BATTERY: The cell or battery supplying the

filament lighting potential to a vacuum tube.

B BATTERY: The battery applying the high

positive potential to the plate of a vacuum tube.

(Usually of from 22.5 to 135 volts).

RHEOSTAT: A variable resistance of compara-
tively low maximum ohmage. In radio, it is

generally used to regulate the voltage applied
to the filament.
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FIG. I

Tubes of many manufacturers. The round one in the foreground is a Western Electric 2i6-A, particularly

adapted for use in the last audio amplifier. Two "
high-mu" tubes are shown, one from the Cleartron Tube

Company and the other sold by the Daven Radio Corporation. The others are standard 3- and 5-volt tubes

How to Judge Radio Tubes
Signposts to Tell What Factors Make a Good Tube-
Results of Laboratory Tests on Many New Tubes Two
New Batteryless Receivers A New Current Supply Device

BY THE LABORATORY STAFF

THE
tube and its batteries are the only

things that should wear out in a modern
radio receiver, and the economics of the

tube is an important consideration when
the broadcast listener is on purchasing bent.

In the usual five-tube set the vacuum tube per-

forms the functions of radio frequency amplifier,

detector, and audio frequency amplifier. In some

receivers, such as the super-heterodynes or the re-

generatives, the additional task of oscillation is

ptaced on the tube, and in reflex sets, some of the

tubes do two tasks at the same time. It is no won-

der, then, that broadcast listeners should be careful

of the tubes that they buy.
Within the last few months, the RADIO BROAD-

CAST Laboratory has received samples of receiving
tubes manufactured by many of the 100 manufac-

turers now in this business. Some of these tubes

have been worthless, some very good. The data

printed this month represents 71 tubes from 11

manufacturers and are the best of the many that

have been tested. The average of these figures is

an interesting and useful standard by which tubes

may be compared. One assumes that in both manu-

facturing and purchasing a tube, the most important

question which arises is "what is a good tube?"

The answer involves two factors, the electrical

characteristics of the tube and the factor of eco-

nomics. How long will the tube last?

Electrically speaking, there are three factors

which completely define any particular tube: the

amplification constant, the plate impedance, and

the mutual conductance. These terms may not mean
as much to the radio buyer as "stroke," "bore,"

"wheel base" and other similar ones do to the auto-

mobile purchaser, but they are tremendously im-

portant to the shopper for tubes.

AH three indicators are bound up in the mechani-

cal construction and placing of the elements, and

the efficiency of the filament. The construction and

location of the elements are really a manufacturing

detail; the efficiency of the filament is, then, the

vital factor upon which the value of the tube de-

pends. Unfortunately, the production of filament

wire, especially modern oxide coated or thoriated

wire, is not a simple task. It is said that much of
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RADIO BROADCAST Photograph

FIG. 2

Tube life tester used in the Laboratory. Meters are provided for maintaining the
filament voltage at proper value and for reading the plate current at regular intervals

the wire in present tubes is said to be stolen from
the large manufacturers who own the patents and

processes for making the wire. Some of the wire

in tubes not made by those who control the manu-
acture of this filament wire is imported, some of it

is made for independent concerns by men who

have been enticed away from the larger laboratories.

One spool of wire will make hundreds of tubes.

The amplification factor of a tube is a measure of

the voltage amplifying ability of the tube and should,
in an amplifier, be high; the plate impedance is the

electrical impedance which it places in the circuit

RADIO BROADCAST Photograph

FIG. 3

The Radio Receptor Company's batteryless receiver. This receiver will operate
from a loop. The rectifier tubes are in the compartment on top- of the receiver
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in \vhich it is used, and should be low; the mutual

conductance relates to the importance of the grid in

controlling plate current. It is also the ratio be-

tween the amplification factor and the plate im-

pedance, and should be as high as possible.

In general there is no object in a tube of high
"mu" (amplification constant), if the plate imped-
ance increases correspondingly, although for resist-

ance and impedance amplifiers there is much to be

said for tubes with high voltage amplification.

For audio amplifiers, it is highly important that

tubes of low impedance be used from the standpoint
of quality and power amplification while in radio

frequency circuits, tubes of low impedance will give

greater gain and more stable operation. The future

trend of tube development seems to be toward lower

impedance tubes that may be used as power ampli-
fiers with plenty of grid bias and a high B battery

voltage. The new Radiotrons will do much to fill in

the gap between the ordinary j-volt tube and the

5-watt power tubes. Several independent tube

manufacturers have realized the need for semi-power
tubes and it is probable that the early winter will see

high power, high quality amplifiers in more general
use than has been possible up to this time.

GOOD FILAMENT WIRE MEANS GOOD TUBES

HpHE heart of the tube is the filament, and those
* manufacturers whose filament wire is good can

make good tubes. Otherwise they can make only
mediocre products whose characteristics will be
erratic and whose life will be uncertain. Many

tubes have excellent characteristics when placed on

test, but after a few hours of service the supply of

electrons has been exhausted and the tube is dead.

For a given number of watts expended in heating
the filament, the user should get a certain number of

plate milliamperes. The filament efficiency, on the

table shown as "mils per watt," is a measure of the

value of the filament. Tubes with high filament

efficiency will usually have a higher mutual conduc-

tance, as the table plainly shows.

It is probable that all of the tubes listed will give

comparable results, and although measuring instru-

ments will show that some give greater amplification
than others, the ear will not be able to distinguish
the difference. None of the poor tubes has been

listed in this table. Since the customary practice is

to run amplifiers at 90 volts on the plate and nega-
tive 4.5 volts on the grid, the data given was taken

under those conditions.

In the Laboratory, these characteristics are meas-

ured and the tubes are then placed on a life test.

They are run at normal filament voltage with the

grid connected to the negative filament and with

about 120 volts on the plate. At the end of 200

hours, if the tube is still "alive," the characteristics

are again measured and another 200 hours test is

run through. For this reason it takes considerable

time before the Laboratory is certain of the qualities

of any given tube.

Fig. i is a photograph of some of the tubes that

have been tested and Fig 2 shows a tube life tester

in use in the Laboratory.

RADIO BROADCAST LABORATORY
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With each tube of the Van Home Company of

Franklin, Ohio, the purchaser gets complete data

such as the characteristic curve, the plate impedance,

amplification constant and mutual conductance.

This gives the user an unusual check on each tube

he buys.

BATTERYLESS RECEIVERS

IT HAS long been the dream of radio listeners to
'

possess a receiver that required no batteries which

U'ould run from a lamp socket. Two receivers of

this type have been tested recently in the Labora-

tory. One is known as the Multiflex and manufac-

tured by the Radio Receptor Co., Inc., New York

City, and the other is called the Powerola and is

manufactured by the Terminal Electric Co., New
York City. Neither of these receivers requires

batteries of any kind, and both may be run from

either direct or alternating current, both use stan-

dard tubes.

The development of receivers of this type has been

interesting. It is a comparatively simple matter to

secure proper plate potential from either direct or

alternating current. The many B substitutes now
on the market attest to this fact. It is not difficult

to operate the filaments of amplifier tubes from alter-

nating current either. The great obstacle in the

way of a batteryless set, however, is the detector fil-

ament which must be fed from pure direct current.

Tungar tubes, such as are used for charging stor-

age batteries, are one solution to this problem. If

two of them are used to rectify both sides of the

alternating current and if the output is sufficiently

filtered, the detector and amplifier filaments may be

run without A batteries. In receivers utilizing this

means of filament supply, it has been customary to

run the filaments in series to lower the current flow-

ing. If 3-volt tubes requiring but 60 milliamperes
filament current are used, it is possible to use as rec-

tifiers, two of the B battery substitute tubes. In

this case the entire current requirements are about

70 milliamperes, which two rectifier tubes should be
able to supply for considerable length of time with-

out deterioration.

Both of these receivers, which were previously
mentioned operated successfully in the Laboratory.
The Radio Receptor s?t operated quite satisfact-

orily on a bop.

THE A. C. TUBE

TTHE A. C. Tube, which is attracting considerable
*

attention, has several advantages. In the

first place its filament which is not really a fila-

ment at all is heated by alternating current. This

means that no A battery is required and that a

person who has a.c. in his house needs only a small

toy transformer to operate the filaments. No
rheostat is required. This tube is the outcome of a

great deal of work by many engineers on a "uni-

potential" cathode tube, which means little or noth-

FIG. 4
An excellent neutrodyne which, in the middle of

the summer, picked up several Chicago stations

and Miami Beach from Garden City. It is

made by the Howard Radio Company, Chicago.
With it is the Stewart Warner loud speaker,
which is a very good horn, and an interesting

power supply unit from Balkite

RADIO BR
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RADIO BROADCAST Photograph

FIG. 5

A close up of the Balkite B-current supply and trickle charger. These units are very compact and are neat

adjuncts to modern radio sets. The B current supply takes the place of B batteries and employs a chemical
rectifier. The trickle charger may be left on the storage battery at all times when the set is not being used.

In this way the battery is always operating at top efficiency. The Brach switch is a device to switch the A
battery from "on-charge" to the receiver, with very little effort on the part of the user. The component

parts of the B-current supply of the trickle charger and tantalum elements are clearly shown

ing to most of us, and is an important step in a

proper direction. With such a filament heater, it

should be possible to get very high filament emission

with consequent high mutual conductance. This

should be a great advantage, since mutual conduc-

tance is a direct indication of the value of a tube.

A. C. tubes tested in the Laboratory have worked

sporadically. Sometimes excellent results have been

secured, sometimes no results at all. The chief

trouble has been noise from the a. c. hum. This can

be ironed out, and a receiver brought to the Labora-

tory by the Pathe Radio and Phonograph Company
worked beautifully with no batteries at all. The
filament emission of the A. C. tubes may be some-

what higher than that obtainable from standard

5-volt tubes, but the mutual conductance of a

number of these was about equal to that of the

average 5-volt tube, although they were not so

uniform.

At present it is difficult to say what the A. C.

Tube will mean to radio. They have many possi-

bilities, and may prove to be one of the most im-

portant contributions to modern reception. On the

other hand, they will be useless to thousands of

listeners who do not have a.c. At the present time

it is believed that they have not reached the acme
of development and the future must promise a

great deal for this new tube.
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A SIMPLE SOLUTION TO A COMMON
PROBLEM IN ANTENNA

CONSTRUCTION

RADIO
fans who live in apartment

houses or in densely populated areas
are often confronted with almost

insurmountable problems in the matter of

erecting an antenna, and especially in the
matter of bringing the lead-in down to a suit-

able window. A receiving set capable of

operating on a loop is usually either too ex-

pensive or lacking in distance-getting qualities
to be satisfactory in such locations, so an
antenna is almost a necessity, undesirable

though it may be.

The writer recently encountered and solved
the problem of bringing a particularly difficult

lead-in down the side of a large building.
The antenna was strung between two large

electric signs over the center of the roof of the

building and the lead-in brought down to an
insulator on the end of a 2 x 2 inch piece of

pine projecting a few feet (as far as was per-

mitted) over the cornice of the building.
It was secured with lag-screws. The wire
was dropped down and brought in through a

window frame. This is where the usual snag

Outside
Wall of

Building

//I ^^5/,, D T..k.~.Brass Tubing

-Window Frame

FIG. I

was struck. The trouble lay in the fact that
the window was recessed in the usual manner,
being about fourteen inches in from the face
of the building. Directly over the top of the
window was a tin channel bearing a series of
electric lights running the length of the story.
The wire, dropping vertically and then in-

ward at a sharp angle, of course made contact
with the channel and swayed back and forth

between two of the sockets, at times also

brushing across the upper portion of the
structure.

To carry the wire out away from the build-

ing with a stick was not to be considered, be-

cause the window faced a busy thoroughfare
only a few feet below, and the unsightly con-

glomeration of braces, guy wires, etc., neces-

sary to such a method would not have been
tolerated by the company for which the an-
tenna was being erected.

The problem was at last solved in the follow-

ing manner: A porcelain tube was run through
a hole in the window frame of a size to make a

very tight fit. Through the center of the

porcelain tube was -forced a three-foot piece
of T\ inch outside diameter brass tubing, so

that the greater part of the latter protruded
outside of the room into the open air. The
hole in the brass tubing was large enough
to allow the antenna wire to pass through.
In this manner the lead-in was carried

several feet out from the face of the building
and entirely away from the electric light

sockets, making a very neat and satisfactory

job. The details are shown in Fig. i.

H.A. HIGHSTONE,
Oakland, California.

A SELF-SUPPORTING "D" COIL

ATHOUGH the toroidal coil is perhaps
a trifle more efficient, the ease of con-

struction together with its adaptabil-
ities in the coupler and the variometer, make
the D coil preferable in many cases, and the

self-supporting feature adds to its efficiency.
A good wound-on-air coil of the D type may

be constructed as follows: The nails or wooden

pins which serve as a form on which to wind
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the coil are inserted in a soft wood board in

the same manner as that used for making low-

loss solenoids, but are arranged as shown in

the accompanying diagram, Fig. 2. The first

turn is started by passing the wire inside pin
i and outside pins 2 and 4 and then over 1 1,

9, 7, 5, 12, 14, i, 3, 12, 10, 8, 6, 4, 13, 15. At
this point, two turns have been completed and
the third turn is wound over the first and the

fourth turn will come directly over the second
and so on.

It will be noticed from the diagram that pins

5 and 3 and pins 1 1 and 13 are relatively near
to and equidistant from pins 4 and 12 respec-

tively. That part of the circumference be-

tween pins 5 and 1 1 must be divided into some
convenient number of equal parts of even
number (6), and the portion of the circle be-

tween pins 3 and 13 is correspondingly divided

into an odd number of divisions (5).

After the desired number of turns have been
wound on, the coil is slipped up on the pins
far enough to be tied at the intersections of the

wire, with a strong linen thread. The pins
are now removed and a very firm, efficient coil

is the result.

HERMAN M. PATRIDGE,

Newfields, New Hampshire.

A TUBE LIFE-SAVER

WHEN,
after having built a new set,

a test is made to determine whether
the plate battery is accidentally con-

nected with the filament circuit, one procedure
is to try a regular tube in the different sockets,

10

11

6 Volt

Automobile Lamp
Imbedded in

Sealing Wax

_ Old Tube

Shell

FIG. 2

FIG. 3

and if it doesn't burn out in any of them, it

is safe to put all tubes in their sockets, and

go ahead with other testing. If, however, the

plate battery has been wrongly connected, the

cost of the test is a new tube, $2.50, or there-

abouts.

Take an automobile lamp socket, either

single or double contact, as preferred) and
solder two leads to it, connecting this lamp in

an old tube base with its two leads connected
to the regular filament terminals of the base.

Fill around the socket, in the base, with seal-

ing wax. Thus, using one of the small auto-

mobile lamps, as in Fig. 3, the cost of the test,

in case of a wrong connection, will be reduced

to the cost of the small automobile lamp,
about 30 cents. This will no doubt appeal
to set builders who have had to replace the

"test tube," as I have had to do.

W. H. MAYFIELD, Miami, Arizona.

A METHOD OF SCRAPING WIRE

A KINK that I have never seen in publica-

tions, and therefore may be of use to

this department, is a method of remov-

ing insulation (either cotton or silk) from

magnet wire. Until recently, when I had this

to do, the only tool that occurred to me was

a knife. One day when I had a couple of feet

of wire from which to remove the insulation,

I had no knife handy, but seeing a piece of

emery cloth lying on the bench, I folded it and

drew the wire through it a couple of times, and

since then have never used a knife for this

work. Try it.

W. H. MAYFIELD,
Miami, Arizona.



RADIO BROADCAST ADVERTISER 809

JVhether you smile or cuss
depends upon the service
behind yourRadio**

What
is this radio service which

we claim is so necessary?
Do you drive a car?
Do you ever have little things

go wrong with it?

You have become so used to
minor troubles that you don't
condemn the car on which they
occasionally occur.

No
You go right to a service man

a man who knows your make of

car. You don't go to a handy man
who claims he can fix any car.

That's automobile service, and
is one of the main reasons for the
auto being the success it is today.
The same service condition

exists in radio the only difference

being that people don't yet under-
stand it.

The radio instrument which
never requires service has never
been built it never will be.

Like automobile manufacturers,
the better radio manufacturers do
all within their power to make
their instruments mechanically
perfect. Nevertheless, like the

auto, little things will sometimes

go wrong they are serious to the
radio owner but very simple to a

factory trained service man.

The handy man who can fix any
radio simply experiments until he
locates the trouble such a method
was disastrous to the auto in for-

mer days disastrous and expen-
sive in radio today. 1 1 is not sound.

Ozarka instrumentc are sold

only by Ozarka factory represent-
atives, men who are factory
trained in sales and service, men
who sell no other radios but
Ozarka.
These men don't pretend to

know all about radio but they do
know all there is to know about
Ozarka isn't that the kind of

radio service you want?
Ozarka instruments are sold

under a very definite plan. An
Ozarka representative will gladly
set up an Ozarka in your home
he won't tune it he won't tell you
what it will do you must operate
yourself. If the results you receive

by your own operating won't con-
vince you that the Ozarka gives

you the distance, volume, selec-

tivity, tone and ease of tuning that

you demand then don't buy it.

Ozarka instruments are built to
sell themselves but no Ozarka is

sold without factory-trained serv-

ice behind it.

Openings for a Few
More Ozarka Factorv

Representative s

rv

E.

UZARKA Incorporated, is now
entering its 4th year. From a

beginning with one engineer, one ste-

nographer, one salesman our present
resident, the Ozarka organization
jas grown to over 3,100 people. There
must be some good reason for this

growth.
Ozarka instruments have made

good they have more than met com-
petition. Ozarka representatives have
made good not only because Ozarka
instruments were right, but because
they have been willing to learn what
Ozarka engineers were willing ancl

capable to teach them Ozarka un-
usual salesmanship and Ozarka service.

Send for FREE Book
Radio offers a wonderful opportun-

ity to men who are willing to start at
the bottom and build. You need not
know salesmanship, but will you learn
what we will gladly teach you? You
may not know radio, but we can and
wijl teach you if you will do your part.
With such knowledge and willingness
to work, it doesn't seem possible that
you cannot make good. Sign the cou-
pon below, don't fail to give the name
of your county. Better still write a
letter, tell us about yourself and attach
the coupon. If interested in our sales-
man's plan ask for "Ozarka Plan
No. 100."

122 Austin Avenue B
Chicago, Illinois

Gentlemen: Without obligation send book "Ozarka In-

struments No. 200" and name of Ozarka representative.

Name. ..

Address..

122 Austin Avenue, B
Chicago, Illinois

County State..

.City YOU'LL KNOW
THE MAN BY
THIS BUTTON!

Gentlemen : I am preatly interested in the FREE BOOK
"The Ozarka Plan" whereby I can sell yourinstruments.

Name ............................................ ..................................

Address .................................................City .....................

County ..........................................State ...................... ..
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QUERIES ANSWERED
WHAT CARE DOES A RECEIVER ORDINARILY RE-

QUIRE?
R. J. L. Lincoln, Nebraska.

HOW MAY THE BEERS CHARGER BE USED TO CHARGE
STORAGE B BATTERIES?

T. C. N. Hempstead, New York.

WHEN i ADD RESISTANCE-COUPLED AMPLIFICATION
TO THE ROBERTS SET THE VOLUME IS LESS THAN
ORIGINALLY ON TWO TUBES. WHY?

M. L. C. Zion City, Illinois.

RECEIVER RENOVATION

ARECEIVER, like any other piece of intricate

machinery, needs frequent overhauling and
renovation. It is just as unfair to assume

that a motor will function without oil as it is to

assume that a receiver will operate satisfactorily

without frequent cleanings.

Look over your condensers. If they have a pig-

tail connection so much the better for them. If they
have not, then it should be observed whether a

thin film of grease produced by moisture and dust

has got into the bearings. Never use oil to lubri-

cate a hard-turning condenser. Rather, try to loosen

up on the pivots or get a new condenser.

If your condenser is composed of a section of

stator plates which are cut out of, or assembled into,

a solid block, it is absolutely essential that every so

often the spaces between the plates be cleared of

collected dust. A pipe-cleaner is well suited for

this work, and it is not a bad stunt to clean all

condensers irrespective of their peculiar assembly.
How are your coil units? Is the wire merely

wound on the bakelite or cardboard tubing without

any binder? If so, and the coil is loosening owing
to shrinkage and drying, put the wires back into

place, tighten the turns and then, at the start and
finish of the coil, put a dab of collodion, shellac or

varnish this to keep the winding permanently in

place. Do not coat the whole coil with this binder

as the resistance will materially increase affecting
the overall efficiency of the receiver in which it is

employed.
Take a look at your sockets. Have the binding

posts on them become loose? If so, you can credit

them with causing some of the scratchy noises which

you have undoubtedly heard. Also look at the

HOW MAY REGENERATION BE ADDED TO MY NEU-
TRODYNE?

T. C. R. Butte, Montana.

HOW ARE THE W. E. TRANSFORMERS USED IN THE
ROBERTS CIRCUIT?

I. K. Brooklyn, New York.

WlLL YOU PUBLISH A TABLE OF SCREW SIZES,

DRILL GAUGES AND TAP SIZES?

C. B. Philadelphia, Pennsylvania.

contact blades of the sockets and see that they
have not been bent down so far that there is no
contact between them and the tube prongs. Brighten
the surface of the tube prongs and be sure none are

loose.

If, in the construction of your receiver, there has

accumulated between the battery terminals, or

any other contacts in the receiver, a deposit of

soldering paste, remove it with a washing of alcohol.

Don't let your batteries get dusty, especially

between the terminals, and be sure to coat the ter-

minals of your A battery with vaseline to prevent
corrosion. Phone and loud-speaker cords often

become wet or if they have come in contact with

the top of the A battery the insulated cotton cover-

ing becomes rotted and soon a short circuit between

the tinsel wires occurs.

CHARGING A AND B BATTERIES

THE
Beers universal battery charger de-

scribed in the September RADIO BROADCAST

may, with the addition of a lamp and a few

wires, be made to conform with its name and be

employed as both A and B battery charger.

No change in the original circuit is necessary and

it was found by experiment that both A and B

batteries could be charged simultaneously. Of

course, when a 6-volt battery is charged at the same

time as a B battery, the amount of current passed
into the B battery is lower than when only the

latter battery is on charge. The output charging
rate of 2 amperes will be divided proportionally be-

tween the two batteries.

With a 2oo-watt bulb it was found that a charging
rate of .7 amperes was obtained on a 48-volt B

battery, and with a 50-watt lamp, .18 amperes.
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MODEL L-3

All Ultradynts are

guaranteed as long as

Mr. Lacault's mono-

gram seal (K.E.L.) on

the assembly lock bo/Is

remains unbroken.

NoDials-NoPanel

r

IF
the Ultradyne Model L-3 were merely

another new receiver, its influence in the in-

dustry would be little felt.

But it is in reality the first step in the general
revision of radio receiver design which is bound
to follow its advent.
For the new Ultradyne Model L-3, is an entirely new

type of receiver radically different in appearance and
method of operation gives finer results from finer engi-

neering. Employs six tubes is completely assembled
and wired, ready for the tubes and batteries.

It has no dials no panel no needless controls. Two le-

vers, an exclusive Ultradyne feature, give you control ofthe

entire broadcast program. Its operation is practically
au-

tomatic simply slide the pointer to the station you want
and adjust the volume control, soft or loud as you like it.

Loud Speaker and "B" Batteries self enclosed in a beautiful

cabinet that is far from mechanical in design and is an ideal

mahogany furniture piece for the most charming home.
Ask your dealer for a demonstration.

Write for descriptive
folder A

PHEMX RADIO
CORPORATION
116-C East 25th St.

N. Y. CITY

Tested and approved by RADIO BROADCAST
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FIG. I

With the A battery on charge at the same time, the

current in the B battery circuit was cut to about

one third its former value.

To charge B batteries it is only necessary to

connect the positive terminal of the battery to the

graphite electrode of the tungar tube, i.e., the lead

coming out of the top of the tube.

The negative side of the battery connects to one

side of the a. c. line. The other side of the a. c

line connects to the positive output terminal of the

A battery charger. In the circuit diagram Fig. i,

the heavy lines indicate the new connections for B

battery charging. It is obvious that by varying
the size of the lamp in the charging circuit,within

the limits specified, the charging rate may ac-

cordingly be varied.

The above specifications hold good only for a

48-volt B battery. Do not try by this method to

charge a 96-volt or larger bank of B batteries.

RESISTANCE COUPLING IN THE ROBERTS KNOCKOUT

MANY
constructors have endeavored to add

resistance-coupled amplification to their

two-tube Roberts receivers with varying
results. Some were successful, others not. If the

circuit is observed and analyzed, it will be noted

that the input connections to the first resistance

coupler are not like that of a transformer-coupled

amplifier. The detector-plate resistance, having

B-battery current flowing through it, is isolated

from the grid of the next tube by an isolating or

blocking condenser. These points are brought
out in Fig. 2.

Now supposing a pair of leads are brought from

the output of a tube, such as at 1-2 Fig. 2, and are

connected to the plate resistance of the resistance

coupler. If by any chance these

connections are so reversed that

the plate lead of the first tube
connects to the end of the resistance

not common to the isolating con-

denser, then a circuit such as in Fig.

3 will result.

Here, a B-battery potential will

be applied to that end of the

plate resistance connected to the

isolating condenser and the

effective voltage drop across the

plate resistance will not be real-

ized.

Those who employ resistance-coupled amplifica-
tion in their receivers are cautioned to check over

the connections to this part of the amplifier as satis-

factory operation of the receiver is entirely depend-

FIG. 3

FIG. 2

FIG. 4

ent upon the correct hookup of the plate resistance.

In Fig. 4 the incorrect circuit is shown in another

form and as it would be recognized in a receiver.

While on the subject of resistance amplification,

it is well to state that the output amplification of

the unit may be unquestionably increased with the

use of the new high-mu tubes especially designed

for use in resistance-coupled amplifiers.

ADDING REGENERATION TO THE NEUTRODYNE

IT

HAS generally been assumed that the addi-

tion of regeneration to a receiver was theoreti-

cally equal to the addition of a stage of radio-

frequency amplification. Furthermore, in the use
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_ Micadons
standard fixed radio condensers

NEARLY all of the leading manufacturers of

radio sets have adopted the Micadon as their

standard.

A layman might be fooled not so these

manufacturers. They need fixed condensers

with accurately matched and permanent ca-

pacities, and they know which are the best.

Year after year, they buy millions of Mica-

dons. This overwhelming preference is your
assurance of quality.

Send 10 cents for 32-page booklet "ap-

plications of Dubilier Condensers in

Radio Circuits." Address Dept. H-2.

ronx Boukvard, New York City

Dubilier
CONDENSER AND RADIO CORPOHATIOlj

Tested and approved by RADIO BROADCAST
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x. Capacity Feed back

Condenser

FIG. 5

of regeneration, it is possible to tune a receiver by
the squeal method which is admitted to be practi-

cally the easiest system in use. In the standard

neutrodyne, unless the receiver be improperly

neutralized, it is not possible to realize the benefits

from such a system of tuning, and often a station

is passed by simply because the peculiar whistle

is not present.

To include regeneration in a receiver of this type,

it is possible to choose from two systems namely

capacity feedback or inductive feedback, otherwise

recognized as "tickler regeneration." The former

has the advantage over the latter system in that

the adjustment of regeneration is independent of

wavelength and does not affect the tuning properties

of the receiver.

In tickler control a readjustment usually throws

out the main tuning control a trifle. Inductive

feedback is, however, the more common form in use

to-day and usually consists of a coil of wire located

in the plate circuit of the detector tube. It is

coupled to the detector secondary. Another method

of doing the same thing is to employ a variometer

in the plate circuit of the detector.

The capacity-feedback system has only lately

come into extensive use and is the one described here.

The usual secondary coil in a neutrodyne consists

of about 60 turns of wire wound on a cylindrical

form. To this coil, at the filament end, must be

added from one third to one half the number of

turns already on the secondary. Then at the new

lower end of the entire coil is connected one ter-

minal of a variable condenser the other contact of

which connects to the plate of the detector tube.

The circuit is shown in Fig. 5. The heavy lines

indicate that part of the circuit which is new,

comprising the capacity-feedback system.

For individual receivers it may be necessary to

experiment with additional coils having various

turn-values. Also the experimenter
will find that with some coils a small

condenser is satisfactory where in

other cases only a larger condenser

will do.

The most satisfactory and success-

ful arrangement is that where, with

a given number of turns, regenera-
tion over the whole wavelength range
of the receiver will be obtained over

the whole scale of the capacity-feed-
back condenser dial.

The experimenter may wind the

additional coil in any way convenient,

according to the mechanical and

physical limitations of the particu-

lar part of the receiver where the

coil is to be placed. It may be bank

wound, random, or in any of the

concentrated forms such as basket

weave, diamond weave, or spider-

web. The latter offers greatest
possibilities because of the space
saved in its use. One important

thing to remember is to wind the

new coil in the same direction as the original

secondary.

WESTERN ELECTRIC PUSH-PULL TRANSFORMERS

SINCE

the publication, in the July "Now 1

Have Found Department," of the article

by Mr. H. Q. Horneij, describing the con-

struction of a four-tube Roberts receiver employing
a brace of Western Electric power-amplifier trans-

formers, we have been asked where the transformers

might be purchased and why, from a "new idea"

standpoint, the article appeared in the above-

mentioned department.
To answer the last question first, the article was

presented to our readers because the use of Western

Electric transformers guaranteed nigh on to perfect

loud-speaker reproduction of voice and music.

Battery

AAAAA\ WE Tapped

VvVVV I Secondary Audio Transformer

To Tickler

FIG. 6

o
8+45
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the

proven
dry cell

for all

radio

dry cell

tubes
volts

ECONOMY
No ONE size or type of battery
can be economical on every type
of receiving set. That's why
Eveready Radio Batteries are

made in different sizes and types
so that every radio user can

enjoy the economy that is to be

had by fitting exactly the right

Eveready Battery to his receiver.

For owners of sets with five, six,

eight or more tubes, and power
amplifiers, there is the extra-

large, powerful and unusually

long-lasting Eveready "B" Bat-

tery No. 770. There is an Ever-

eady dealer nearby.
Manufactured and guaranteed by

NATIONAL CARBON CO., INC.

New York San Francisco

Canadian National Carbon Co., Limited
Toronto, Ontario 4

EVEREADY
Radio Batteries

"they last longer

KEtoy

No. 770
4S-volt
Extra-

Large
Vertical
Price

$4.75
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Many owners of receivers already had in their

possession the old Western Electric power amplifier

and here was a good chance to incorporate it in a

receiver of the highest type.

The tapped secondary of the first stage presented
an opportunity to use this transformer for the control

of volume in the Roberts receiver, when used in the

audio-reflex stage. This application is embodied in

the circuit diagram Fig. 6.

Naturally, the use of the w. E.-2i6-A tubes is es-

sential to undistorted output inasmuch as the use

of UV2O1A tubes with the Western Electric trans-

formers would be a poor combination resulting some-

what in a loss in volume and clarity of output.

SCREW THREADS COMMONLY USED IN RADIO

THE
fan who makes his own must often

rely upon the data contained in radio pub-
lications for the correct sizes of drills, taps and

screws, to use in the assembly and general con-

struction of his receiver and other radio apparatus.

Many can boast of a steel tap and drill gauge in

their collection of tools, and with this handy adjunct
to the constructor's shop, it is possible at a glance to

know the proper size drill to be used by merely

inserting the screw to be used in the hole in the

gauge in which it properly fits.

However, not all have these gauges and so in

Fig. 7 is shown a table which lists the screws and
threads most commonly used in radio apparatus

construction, with the corresponding clearance drill

hole sizes and tap drill sizes.

The column on the left lists the screw sizes.

The center column shows the tap drill sizes which

naturally are smaller than the clearance holes,

which are listed in the last column.

SIZE OF
SCREW
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mplifies

Put One

Into Your Set

HAVE you been troubled with distortion, due to faulty audio-

frequency transformers? If so, slip a Bradley-Amplifier into

your set and experience a new thrill in radio reproduction. No spe-

cial wiring is necessary, because the Bradley- Amplifier is wired, ready
for instant use. Send for new booklet "Amplifies without Distortion"

today! It explains, fully, the principles of audio frequency amplifi-

cation and how to improve tone quality.

ALLEN -BRADLEY CO., 278 Greenfield Ave., Milwaukee, Wis.

Distortion
npHE latest Allen-Bradley contri-

X bution to better radio is the new
Bradley-Amplifier, a marveously com-

pact three-tube r.udio amplifier of the

resistance coupled type.

Aside from its faultless tone quality

and perfect reproduction, the Bradley-

Amplifier is amazingly small in size.

All circuits, resistors, and condensers

are securely soldered within the base,

leaving no exposed part*.

Another outstanding feature is the use

of Bradleyunits (Molded Resistors)

which do not deteriorate with age,

nor are they affected by temperature
and moisture. The Bradley-Amplifier

requires no attention or adjustment

radky-
Resistance^Coupled

'ERFECT AUDIO AMPLIFIER
Tested and approved by RADIO BROADCAST



Crosley De L,uxe
Combination

Mnsicone I)e Luxe... $27.50

Super-Trirdyn Special 60.00
Console Table 25.00

Complete S112.50

Crosley
8Tube52S.D.
Highly selective;

mahogany finished
cabinet $32.50

Better Results from 3 Tubes than from 5

Instead of passing the incoming sig-

nal once through each of 5 tubes, Cros-

ley design, in the Super-Trirdyn, passes

it through two of the three tubes several

times, each time building up its strength
and adding to its volume.

Even the technically uninitiated can

see the advantages : simplicity instead of

complexity; fewer dials to adjust;

sharper accuracy in selecting stations;

greater clarity; greater volume, greater
ease in logging stations.

This simplicity of design combined

with the economies of gigantic produc-
tion makes possible a price of $60.00 on

the Super-Tfirdyn Special, the most

efficient and beautiful of all Crosley re-

ceiving sets. For Crosley is the world's

largest builder of radio sets owning
and operating parts factories, cabinet

woodworking and assembly plants.

Listen to a Crosley Super-Trirdyn
under the most exacting conditions and

you will understand why it represents a

genuine achievement in radio perform-
ance and value which all America was

quick .to recognize and reward with in-

creasing sales.

Write for an illustrated catalogue of

the complete Crosley line or see them at

your Crosley dealer's. Authorized sales

and service stations everywhere.

Crosley manufactures receiving sets which are licensed under

Armstrong U. S. patent N'o. 1,113,149 and priced from $9.75 to

$60.00 without accessories. Add 10% to all .prices West of

Rocky Mountains. Crosley oivns and operates WLW first re-

mote control super-poiver broadcasting station.

BETTER- COSTS LESS
THE CROSLEY RADIO CORPORATION CINCINNATI, OHIOJ

^ Tested and approved by RADIO BROADCAST if
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