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Simple Test Meters 

Infinite Waves in a Tube 

THE DE LUXE SYSTEM 

Static Called Sun Talk 

Value of Negative Grid 

By Arthur H. Lynch.... 
SEE PAGE 3 

THE De Luxe System may be applied to any receiver to make it lamp socket operated and supply the audio. 
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"Every note - 
high and low- 
perfectly clear" 
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Acme K -1 Enclosed 
Double Free Edge Cone 
Speaker, (shown above). 
Diameter of Cone, 14 ins. 
Tan metal case. 

Price : $25.00 

Acme K -3 Enclosed Single 
Free Edge Cone Speaker. 
Diameter of Cone, 11 ins. 
Green bronze --fetal case. 

Price : $18.50 

.. . 
Acme Enclosed Free Edge 
Cones and Acme Repro- 
ducing Units, (Designed 
for use exclusively with 
the free edge cone) elimi- 
nate resonance and pre- 
serve the tones, pure, 
round and clear. A fixed 
edge cone, to produce the 
same results, would have 
to be three times the di- 
ameter, too clumsy for 
your living -room. High 
notes are reproduced to- 
ward the center of the 
cone; low notes, toward 
the edge. The laws of vi- 
bration make it possible to 
produce low notes with a 
small cone, provided the 
edge is free and enclosed, 
and provided the reproduc- 
ing unit is especially de- 
signed for use with a free 
edge cone. 

Write us for circular de- 
scribing full line of Acme 
products. 
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"We listen to 
our new Acme 

perfectly fascinated!" 
"...With our new Acme Speaker, the 
voices and music that come in are 
so clear and beautiful that we just 
love to listen. It seems as if what 
we hear are the actual voices and 
music themselves..." 

The wonderful new Acme Loud 
Speaker successfully reproduces 
voices and music, in your own home 
as clearly as they were originally 
created in the broadcasting studio. 
It reproduces the voice of the singer 
in all its thrilling, tender beauty. 
It brings out the different personal- 
ity in each voice, so that you can tell 
ane voice from another. It re- 
creates orchestral music so clearly 
that you can hear each instrument 
playing. It reproduces low notes 
and tones as clearly as high notes 
and tones. You hear the bass and 
treble, harmony and melody. 

All this was not done in a mo- 
ment, Acme engineers worked five 
years and made 256 experimental 
speakers, before the,, arrived at the 
new Acme Enclosed Free Edge 
none and Acme Reproducing Unit, 
which together are responsible for 

Mail this Coupon for 
"Amplification Without Distortion" 

AC 
for amplification 

r 

1 

1 

this great increase in radio enjoy- 
ment. 

See this new Acme 
at your dealers 

Try out this new Acme for 
yourself. See if all we have said 
about it is not true. Compare 
it with others in the dealer's 
store. Drop in at your dealer's 
today and hear this remarkable 
new speaker. Made by Acme 
Apparatus Co., Pioneer Radio 
and Transformer Engineers 
and Manufacturers, Cambridge 
Mass., U. S. A. 

Send for this Acme book 
"Amplification Without Distortion," now in 
Its 13th edition. Written by a prominent 
radio engineer in a non -technical and inter- 
esting manner. It gves you a clear picture 
of radio reception, and shows exactly how 
you can eliminate distortion and improve 
the operation of your set. It also describes 
fully these wonderful new Acme loud speak- 
,rs -and includes details of the complete 
Acme line of transformers, impedances, con - 
iensers, potrehos, choke coils, etc. Send 
coupon below. 

ACME APPARATUS CO., 
Dept. L -7, Cambridge, Mass. 

Enclosed find 10 cents (stamps or coin) to cover cost of sending me 
one copy of "Amplification Without Distortion," 13th edition 

Name 

Street 

City State 
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De Luxe Reception 
From Lamp Socket with Latest Devices 

THE Yaxley automatic power control. 

OPENING the doors of the nether compartment of the console that houses the De 
Luxe Receiver one sees the National -Lynch Power Amplifier and B Supply at 
left, with terminal strip posts connected to the receiver and to the Brach Controlit. 
The trickle charger and Exide A battery are respectively to right and rear of the 
Controlit. The cords of the Acme double free edge cone speaker would be connected 

to the tip jacks marked "output." 

THIS is the third of Mr. Lynch's series of four articles on the design, construction and operation of his De 
Luxe Receiving System. The first two articles appeared in Radio World for January first and eighth. The 

final article will appear next week. 
In the present article Mr. Lynch, who designed the famous Universal and Aristocrat receivers and was Edi- 

tor of "Radio Broadcast" for nearly four years, describes various units, easily procurable at most radio shops, for 
making any radio receiver operate from the electric light socket. To make most of his points doubly clear the 
author illustrates his ideas in connection with his latest creation -the De Luxe Receiver System. -EDITOR. 

IN the past two issues of RADIO WORLD 
the author has described the construc- 

tion of the De Luxe Receiver, consisting 
of the tuner and the lamp socket powered 
amplifier. 

Before wiring the units together and 
installing them in a console cabinet, an 
A power supply device for the radio fre- 
quency amplifier, detector and first two 
audio frequency amplifier tubes must be 
selected. 

Many readers no doubt have on hand a 
good storage battery and charger. While 
very satisfactory results may be obtained 
from the use of such equipment, the op- 
eration is not entirely automatic as it is 
necessary to charge the battery periodi- 
cally. A trickle charger and an electri- 
cally operated switch, however, will 
readily convert an A battery into an 
economical and serviceable A power unit. 
A trickle charger is a charger that runs 
continuously at a very low rate, when- 
ever the set is not in operation. Gener- 
ally this charging rate is between one - 
quarter and one -half an ampere. By 
charging of this nature the battery is 
always kept in the best of electrical con- 

By Arthur H. Lynch 
dition and never gets a chance to run 
down. Furthermore, by the use of one 
of the new relay switches, the turning off 
and on of the trickle charger is made en- 
tirely automatic, so that the only atten- 
tion ever required by the A power supply 
as a whole is the occasional addition of 
distilled water to the battery. Even this 
operation is greatly simplified in the new 
batteries designed especially for trickle 
charge use, as the electrolyte space over 
the plate tops is materially increased so 
that it is necessary to add water hardly 
more than once a year. 

A Batteries 
The storage batteries first used for 

radio work were merely automobile bat- 
teries. No thought had been given by 
the manufacturers to make them spray 
proof and neat in appearance. Today, 
however, radio A storage batteries have 
been developed to the point where they 
may be placed permanently inside the 
radio cabint itself without any danger of 
corrosion due to acid spray when charg- 
ing. And now some manufacturers are 
going so far as to build charge indicators 

right into the battery so that its condition 
may instantly be observed at any time 
without the inconvenience of using a 
syringe type hydrometer. 

The small batteries used in radio A 
power units have been especially de- 
signed for the purpose. An unusually 
large space is provided above the tops of 
the plates for excess electrolyte to com- 
pensate for that loss by evaporation and 
electro- chemical decomposition during 
charging. In these cells it is seldom nec- 
essary to add water more than once or 
twice a year. 

Trickle Chargers 
Trickle chargers are of several different 

types, the classification being based upon 
the method of rectification employed. The 
Balkite trickle charger is of the chemical 
rectifier variety and is made in two differ- 
ent styles, (1) the plain trickle charger 
and (2), the combination trickle and high 
rate charger. The advantage of the com- 
bination charger is evident when one stops 
to think of what would happen if the set 
were to be left running continuously for 
several days. The battery would be dis- 
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THE rear view and the top view of the De Luxe Receiver, the construction of 
which was described by Arthur H. Lynch in the January 1 issue of Radio World. 
Lamp socket operation of this or any other receiver is made possible by adopting 

the design discussed by the author this week. 

charged to such an extent that the trickle 
charger would not be capable of "bring- 
ing it up" again. By switching the com- 
bination charger to the high rate connec- 
tion the run -down battery may be fully 
charged overnight. The only attention 
required by the Balkite type chargers is 
the occasional addition of distilled water. 
Full directions are supplied with each 
charger, showing how to adjust the trickle 
charger rate for any type of receiver 
under different types of service. In de- 
termining the charger adjustment it 
should be kept in mind that the De Luxe 
Receiver draws only about 1.3 of an am- 
peres from the A power unit, when the 
dial lights are not burning, and 1.8 am- 
peres when they are burning. 

Another type of trickle charger is that 
employing the new Tungar quarter am- 
pere rectifier tube. This tube is of the 
filament type and does not require any 
attention whatsoever. It is used in the 
Tungar trickle charger and in the Philco 
and Exide A power units. 

Still another device which is receiving 
wide use in trickle chargers and A power 
units is the new dry contact rectifier. 
This unit combines the advantages of no 
attention, long life, and rugged construc- 
tion. The theory of the dry contact rec- 
tifier is much the same as that of the 
crystal detector or "rectifier" formerly so 
much used in commercial radio work. 
The dry contact rectifier consists of 
plates or discs of dissimilar metals with 
specially treated surfaces held together 
under great pressure. The resistance of- 
fered to the passage of an electrical cur- 
rent from one plate to the other is very 
much greater than that offered to the 
passage of electrical current in the op- 
posite direction. Thus, when the contact 
rectifier is connected in an AC line it 
tends to let current pass in only one direc- 
tion and thus becomes a "rectifier." Dry 
contact rectifiers are used in the Elkon 
trickle charger and the Westinghouse 
Autopower. 

Trickle Charger Control 
Master control switches serve three 

distinct purposes. First. they turn off 
and on the filament current for the entire 
set ; second, they control the lamp socket 
power, which in the case of the De Luxe 
Receiver is the A, B, and C power for 

the power amplifier and the B power 
for the entire set ; and third, they con- 
trol the trickle charger. Formerly, switches 
of this type, such as the Brach, were 
manually operated and required, there- 
fore, a readily accessible location in the 
console cabinet or on the table beside 
the set. Such a location for the switch 
was often inconvenient from a wiring 
and operating point of view, while at the 
same time detracting from the appearance 
of the set as a whole. 

Now, however, we have the relay con- 
trolled master switches which may be 
plaged in any out -of- the -way, yet suit- 
able place, and remotely operated by 
the filament switch on the panel of the 
set. This procedure is accomplished by 
having the relay operated by a magnet 
comprising a few turns of heavy wire. 
This electro- magnet is connected in series 
with one of the filament leads (see front 
cover) and, when the filament switch 
on the front panel of the receiver is 
turned on, the current that passes through 
the magnet operates the switch, resulting 
in the automatic disconnecting of the 
trickle charger and the turning on of the 
P power supply. 

In the case of the De Luxe Receiver, 
where the volume control and switch are 
combined, turning the, volume control 
knob gradually reduces the volume from 
life -like intensity to a mere whisper and 
then automatically shuts off the power 
and vice versa. 

Manually operated power control 
switches are supplied with many of the 
combined trickle charger and A battery 
power units, such as the Gould, Exide, 
Philco and Westinghouse. The necessity 
for a separate switch in such cases is 
therefore done away with. Relay switches 
which have been tested by the writer and 
found to be thoroughly reliable are those 
manufactured by Brach, Yaxley, Jewell 
and the Reliable Parts companies. 

The Complete A Power Units 
The complete A power units, such as 

the Westinghouse Autopower, Gould Uni- 
power, Philco A Power. and Exide A 
Power consist of a trickle charger. 
manually operated control switch, and a 
special A battery mounted in a compact 
and neatly finished case. Complete units 
of this type are generally less expensive 

than the component parts, such as charger 
battery and switch. They are also more 
compact, neater in appearance and more 
convenient to use, as the individual parts 
are wired together within the case. 

While the master switches supplied 
with the complete A power units are of 
the manually rather than the electrically 
operated type, this is not necessarily to 
be considered as a weak point. The 
manually operated switches are exceed- 
ingly serviceable and. reliable in every 
way. The only real difference between 
the two is matter of location. The manu- 
ally operated switch must be accessible. 
The other need not be. 

A Eliminators 
So far nothing has been said of A power 

units that work directly from the lamp 
socket to the radio set rather than in 
the somewhat indirect manner of the 
trickle charger and storage battery A 
power units. The A power units of the 
battery type give exceedingly satisfactory 
results, are very inexpensive, and may be 
obtained in any part of the country. 

The writer has, however, done a great 
deal of experimental and research work 
with A power units of the "eliminator" 
type in which no storage battery is em- 
ployed. The present drawback to the use 
of such a device is brought about by the 
high cost of building them and the un- 
availability of the essential components, 
in some parts of the country. It is be- 
lieved, however, that it will not be long 
before the batteryless A power units will 
come into rather wide use and for this 
reason the next article in this series, 
which will appear in RADIO WORLD 
for January 22, will deal with the con- 
struction and use of the De Luxe Re- 
ceiver without an A battery of any kind. 

At present, however, it would seem that 
the A power units of the battery -trickle 
charger variety is the least expensive and 
most reliable. In fact, the A power unit 
used by the author with the De Luxe 
Receiver in his own home is of this 
latter type. 

Completing the De Luxe Receiver 
Having selected a suitable A power unit 

and control relay, the constructor of the 
De Luxe Receiver may connect the vari- 
ous component part stogether in the man- 
ner shown on the front cover. 

Console Cabinets 
A fitting console for a set capable of 

the excellent performance of the De Luxe 
Receiver is not so easily found. Many 
persons spend considerable time and 
money building an excellent radio set 

HOW the lamp -socket - operated De 
Luxe Receiver appears in the author's 
home. The console is a Westbrooke, 
designed by Maj. J. Andrew White. 
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and then for the cabinet select any cheap 
box they can procure, with little effort. 
The result is that the complete job is 
not fit to grace the living room and the 
set has to be "hidden away" in some 
other part of the house. Why not spend 
a few dollars more for a respectable cab- 
inet and thus obtain a piece of furniture 
that anyone would be proud to display? 

With such points in mind, the writer be- 
gan to look around for a good cabinet or 

a a cabinet company capable of making a 
good cabinet. The result was the finding 
that the well -known sports announcer, 
Major J. Andrew White, is now designing 
and manufacturing some most excellent 
console type radio cabinets. In fact, the 
result of a visit to the Major's studio - 
showroom in the arcade of the Bar build- 
ing at 41 West Forty -third Street, New 
York City, was the purchase by the writer 
of the cabinet shown on page 27 of the 
January 8 issue, for the De Luxe Re- 
ceiver in his own home. This cabinet is 
the Westbrooke, of burled walnut. 

The Antenna and Ground 
With the type of antenna coil used in 

the De Luxe Receiver it has been found 
that the most satisfactory length of an- 
tenna for ordinary use is about seventy - 
five feet, not including leadin. The an- 
tenna series condenser should be adjusted 
SO as to cause the two tuning dials to 
read alike. Once this has been done no 
further adjustments of this condenser will 
be required. For this reason it is not 
mounted on the panel, but inside of the 
cabinet where its adjustment is not likely 
to be tampered with by anyone not 
familiar with its purpose. For best re- 
sults with a very short antenna (less than 
30 feet) the series condenser should not 
be used, unless the receiver is located 
close to a powerful local station. 

Any type of lamp socket operated re- 
ceiver requires a good ground. General 
experience indicates that the most suit- 
able ground connection is obtained by 
connecting to a cold water pipe with a 
good ground clamp. The surface of the 
pipe should first be well cleaned with 
emery paper or an old file. 

Operating the Receiver 
Insert the tubes and resistors in their 

proper places as indicated in the illus- 
trations in the two preceding articles, plug 
the cord from the relay in a suitable lamp 
socket or base -outlet, and turn the 
volume control on full -thus automatic- 
ally turning on the power to the set. The 
next step is to loosen the two B voltage 
control Clarostats and tighten the grid 
bias control Clarostat (on the amplifier). 
Then tune in some local station. The 
tickler coil should be turned to the half- 
way position so that its axis is at right 
angles to the axis of the main solenoid 
coil. When a station is heard in the loud 
sneaker, the detector and radio frequency 
amplifier voltage controls should be slight- 
ly screwed in until the best results are 
obtained. Care must be used, especially 
with the radio frequency amplifier volt- 
age control, not to turn the knob too far 
so as to apply an excessive voltage to the 
plate of the tube. 

When tentative adjustments of the plate 
voltages have been made, adjust the grid 
bias voltage control. This Clarostat 
should be turned in quite far. The proper 
adjustment is easily found, for if the knob 
is not turned in far enough, the received 
signals will be distorted with lack of 
volume, while if the reverse adjustment 
is made, a sound will be heard from the 
loud speaker much resembling the "put - 
put -put" of a single cylinder motorboat 
engine. Having found the proper setting 
for the grid bias control, return again to 
the plate voltage controls, which will now 
probably require a slight readjustment. 

With the audio amplifier properly func- 
tioning, attention can he given to the 
neutralization of the radio frequency 
amplifier. 

A VIEW of the National -Lynch Power Amplifier and B Supply, as seen at a slant from the top. Power transformer, choke coils, Tobe B block and audio amplifier are included. At right are the three Clarostats, voltage regulators. 

This may best be done by turning up 
the volume control (left) to its maximum 
point and the regeneration (right) con- 
trol to a point just below maximum re- 
generation. 

Adjust the right -hand dial to the point 
where the signal is loudest. Then rotate 
the left dial up and down the scale to a 
point above and a point below where 
the strongest intensity is heard. As the 
left -hand dial is rotated a squeal will 
probably be heard. By adjusting the 
neutralizing condenser, this squeal may be 
readily eliminated. Once the neutr'alizing 
condenser has been properly adjusted it 
will require no further attention, unless 
some change is made in the circuit. As 
a 199 type radio- frequency amplifier tube 
is employed, the process of neutralizing is 
quite simple and should not cause any 
difficulty. 

Whenever a station is tuned in, its call 
letters may be recorded directly on the 
dials to facilitate tuning to it again at 
some future time. When it has been 
tuned in satisfactorily, the volume may 
he regulated by a variation of the volume 

and regeneration controls. In tuning for 
distant stations the use of regeneration, 
increasing sensitivity and selectivity, 
makes such reception easier. 

The use of the slow motion vernier 
dial controls will be found to be of con- 
siderable help in tuning for distant sta- 
tions. For local reception, the coarse 
motion permits of rapid tuning from one 
end of the dial to the other. The dial 
lights, being controlled by an independent 
switch, need only be used while tuning, 
thus reducing the power consumed and 
making their life very long. 

As the power consumed by the dial 
lights is not very great, they may be kept 
burning at all times when the set is in 
use, to serve as a pilot light. 

For the sake of better acoustical results 
and ease in tuning, the loud- speaker 
should be placed in a different part of the 
room from the set itself. If desired. ex- 
tension cords may be run to several dif- 
ferent parts of the house and the speak- 
er placed wherever it is most convenient 
at different times. 

[Final article next week.] 

Socialists Plan a Stati®n 
T® onor Memory ®f Debs 

The National Executive Committee of 
the Socialist Party, at a meeting in the 
People's House, 7 East Fifteenth Street, 
New York City, recently, decided to erect 
a broadcasting station in New York or 
Chicago as a memorial to Eugene V. 
Debs. It is hoped the call letters WDEBS 
can be used. It is said the station's ob- 
ject will be "primarily to champion the 
cause of liberty and social justice in the 
broad and liberal spirit of Eugene V. 
Debs." 

August Claessens, executive secretary 
of the party, said that the station prob- 
ably would be in Chicago to obtain wide 
distribution and probably would give a 
program combining entertainment and 
propaganda. A public campaign has been 
authorized to raise $200,000 to finance the 
station. It is planned to admini -er the 

fund and operate the station through a 
board of trustees representing organiza- 
tions, movements and ideas for which 
Mr. Debs stood. 

The following have been invited to be- 
come trustees : Jane Adams, Sidney 
Hillman, A. Philip Randolph, James H. 
Maurer, John Haynes Holmes, Albert F. 
Coyle, Norman Thomas, Roger Baldwin, 
A. M. Todd, John Whitlock, Rufus 
Wood, B. C. Vladeck, Theodore Debs, 
Victor Berger, Morris Hillquit, George 
E. Roewer, Harriot Stanton Blatch, Rob- 
ert Morss I.ovett, Harry F. Ward, 
Samuel Levin, Herbert S. Bigelow, Eliza- 
beth Gilman, William Mitch, Channing 
Sweet, Joseph S. Baskin, Abraham Bar - 
off, Cameron H. King and Upton Sin- 
clair. 

Several have accepted already. 
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Test Set Pays Its Way 
Trouble Quickly Located I t y Meter lookup 

THIS shows the arrangement of a convenient hest set that may be 
e 

used in 
of 
trouble shooting. The diagram of connections (shown 

on page 

dicators in this set, any one of which 
may be used as occasion demands. 

Suppose the voltmeter is to be used as 
the indicator. The plugs may be plugged 
into jacks 1 and six, 2 and six, 3 and 
six according to the voltage which is nec- 
essary to give an indication in a particu- 
lar case. The test clips are then con- 
necta: to two points between which there 
is reason to suspect lack of continuity in 
the wiring, or vice versa as the case may 
be. If a reading is obtained, the circuit 
is closed between the two points, if no 
reading is obtained the circuit is open. 
For example, it may be desirable to test 
the contact between the rotor plates of a 
condenser and the terminal for those 
plates. This is a test of the electrical con- 
nection made at the bearings in case the 
condenser is not pig -tailed. The meter 
should show a deflection when the two 
test clips are connected between the 
terminal and the rotor plates. Again it 
may be desirable to test the condenser 
for short circuit between the plates. The 
test clips are then connected to the two 
terminals of the condenser. If there is 
a deflection for any setting of the con- 
denser, it is defective. The circuit should 
be open, and no reading should be ob- 
tained. This method is particularly use- 
ful for testing the continuity of high re- 
sistance windings, such as the primary 
and the secondary of an audio trans; 
former, or for testing the continuity of 
high resistances. 

In some cases it is desirable to have an 
audible indicator. Because it is not then 
necessary to take the eyes off the work 
while testing. In such cases the buzzer 
is used. One of the test clip plugs is in- 
serted in jack 4 and the inductance switch 
is set on stop No. 2. The other test clip 
plug is inserted into jacks one, two or 
three. according to the voltage that is 
required to operate the buzzed through 
a given circuit. It may be desired to test 
the connection of a soldered joint to see 
whether it makes good electrical contact. 
The test clips are connected to either 
side of the suspected joint. If the buzzer 

By Herbert E. Hayden 
Photographs by the Author 

AMOST useful thing to have around 
a radio installation is a test set by 

means of which the trouble shooting may 
be done. It is easy to build, not expen- 
sive, easy to use, and it may save its cost 
in a short time in service charges. 

LIST OF PARTS 
One voltmeter, small size, double scale 

(low scale 0-7%; high scale 0 -150). 
One Carter 2,000 -ohm potentiometer, 

used as rheostat. 
One Carter four -point inductance - 

switch. 
Six Carter midget phone jacks. 
Two Carter midget phone plugs. 
One Yaxley panel jewel with miniature 

flash lamp. 
One buzzer. 
One camera (or other) case, 6t /zx5x4% 

inches. 
A bakelite panel 43x4 inches. 
2 Eveready 4% C bat. 

The circuit arrangement of the test 
set is shown in the accompanying dia- 
gram. The circles labeled 1 to 6 are the 
Carter phone. jacks. The black dots num- 
bered 1 to 4 are the stops on the induct- 
ance switch and Buz represents the buz- 
zer. The other parts are designated by 
name. 

The voltmeter, the rheostat, the induct- 
ance switch, the flash light and the small 
jacks are mounted on the panel. Before 
these are laid out the batteries and the 
buzzer should be placed inside the case 
and then the panel should be laid out so 
that no parts mounted thereon will in- 
terfere with the batteries and the buzzer. 
The actual layout in any case can best be 
determined after all the parts have been 
collected. 

One of the main uses of the set is test- 
ing of continuity of leads and of connec- 
tions. For this purpose there should be 
a handy indicator which shows when 
current is flowing. There are three in- 

operates the contact is good, that is pro- 
vided that enough voltage is used on the 
buzzer to make it work on short circuit. 

In case it is not desired to use either 
the voltmeter or the buzzer as an indi- 
cator, a red pilot light may be used. This 
is noiseless and is a much better indicator 
than the voltmeter, as the light may be 
seen without actually looking at it. To 
set the tester for the pilot light the in- 
ductance switch is set on stop No. 3, the 
other connections remaining the same as 
for the buzzer. 

Switch point No. 1 in connection with 
jack No. 4 may be used for the low scale 
of the voltmeter, when this scale is to be 
used as indicator. 

When it is desired to use the voltmeter 
to test the condition of the B battery in 
the radio set the test clip plugs are in- 
serted into jacks five and six and the test 
clips are then connected across the bat- 
tery to be tested. The high voltage will 
then be recorded on the meter, provided 
that the high voltage switch on the meter 
has been set for high. This combination 
may he used for testing the continuity of 
primary windings of transformers and of 
plate coupling impedances when the re- 
ceiver batteries are connected. One of 
the test clips is connected to the plate of 
the tube preceding the winding to be 
tested and the other clip is connected to 
the minus post of the B battery, or to the 
filament of the tube. A reading on the 
meter shows that the entire plate circuit 
from tube binding post to filament is con- 
tinuous. 

If the low scale is waited for testing 
the condition of the A battery one of the 
test clip plugs is left in Tack No. 5 and 
the other is inserted in No. 4 while the 
switch is set on stop No. 1. The test 
clips are then connected across the A 
battery or across the filament terminals. 
The reading on the meter is the voltage 
between the two points to which the clips 
are connected. 

The object of the 2,000 -ohm rheostat 
is to control the current flowing in the - 

(Cbncluded on page 7) 

www.americanradiohistory.com

www.americanradiohistory.com


January 15, 1927 RADIO WORLD 7 

What About Single Control? 
A Discussion of Di If culties and Two Solutions 

By Silas Hemstreet 
MANY sets having a common control 

for all the tuning condensers have 
been built with more or less success. 
Very often the success is not so great as 
the care exercised would lead one to ex- 
pect. The question naturally arises as to 
the reason for the discrepancy between 
expectation and performance. There are 
several reasons. 

Let us assume that the tuning circuits 
are sharp, that is, that both the tuning 
coils and the condensers are really first - 
class. The condensers may be of the same 
make and of the same size and style. That 
is, they may have come out of the same 
die. One would expect them to be exact- 
ly the same. But they are not, no matter 
how carefully they may have been made. 
There are unavoidable differences which 
creep in during -the manufacturing proc- 
ess. They are very small, to be sure, but 
of sufficient magnitude to cause the two 
tuned circuits to deviate from each other. 
When one tuned circuit is in exact reso- 
nance with the incoming signal the other 
circuits are slightly off tune, and the sig- 
nal is tower than it would be if all the 
tuned circuits were in exact resonance 
with the signal carrier. 

What is true of condensers is also true 
of tuning coils in this respect. They may 
be wound the same way with the same 
machine at the same time. Yet they will 
differ slightly, both as to inductance value 
and distributed capacity. These differ- 
ences arise in the slight differences in the 
coil diameter, in the size of the wire used, 
and in the insulation of the wire. Wire of a 
given number is not always of the same 
diameter. It is made by pulling the metal through dies or tiny holes. The diameter 
of these holes depend on how tong the dies have been in use. They increase in 
size through wear. A wire drawn with an old die is thicker than one drawn 
with a new one. 

Thick and Thin 
Hence the wire at one end of a given spool will be thicker than at the other. 

Slight differences in the materials of a coil will make differences in the charac- teristics of the coil, and these differences 
will be introduced into the tuned cir- cuit. 

Still another reason why the several tuned circuits in a receiver pull apart white tuning is the minimum capacity of the coil and condenser in place in the 'circuit. No two tuners can ever be 

placed exactly alike with respect to other 
parts of the receiver. Distributed capac- 
ity will be different for the different tuned 
circuits, and these differences will be dif- 
ferent for various settings of the con- 
denser rotors. The practical impossibil- 
ity of tuning two or more circuits to ex- 
act resonance with the same frequency 
with a single control is obvious. 

There is still another cause why the 
tuned circuits cannot be tuned simul- 
taneously with the same gear, and that 
is the variations in the tube capacity. 

Temperature Counts 
The capacity between the grid and the 

filament of a vacuum tube, which capacity 
is in parallel with the tuning condenser, 
varies with the temperature of the fila- 
ment, with the value of the grid poten- 
tial, with the value of the plate poten- 
tial, and with the load in the plate cir- 
cuit. Any two vacuum tubes will also 
differ, even if they are of the same make 
and type. These variations are much 
greater than the inevitable variations in 
the coils and condensers of good make. 

As tong as the differences remain con- 
stant no particular harm is done, as their 
effects may be easily compensated for. 
It is only necessary to adjust all the in- 
ductances of the coils to be alike and also 
the capacities of the condensers to be the 
same. The coils may be adjusted by slight 
changes in the position of the end turns 
and the condensers may be adjusted by 
means of small vernier condensers con- 
nected in parallel with the main tuning 
condensers. Suppose that L is the true inductance of one tuning coil, then the true inductance of the other tuning coils 
should be adjusted to have the same 
value. Also assume that the capacity of 
the first condenser is C and that the effec- 
tive zero capacity of the circuit is C., then 
the other condensers should be adjusted so that their capacities are also equal to C and that the zero capacity in each case 
is exactly Co. Not only should they be the same but the rate of change of C should be the same for all the tuning condensers throughout the tuning scale, that is, while tuning capacity should be put in or taken out of the several cir- cuits at exactly the same rate. If this is not done the different tuned circuits will not stay in tune with the same fre- quency. 

Two Practical Solutions 
The conditions for successful simultan- 

eous tuning of several circuits are many 

and exacting. There is no wonder that 
so many circuits in which the method has 
been tried have been failures, but rather 
that some circuits have been as successful 
as they are. 

There are two practical solutions to the 
difficulty. One involves a loss of sensi- 
tivity of the receiver, but a gain in qual- 
ity and in space. The other method in- 
volves the addition of auxiliary tuning 
controls in the form of balancing vernier 
condensers. 

In the first method the coils are wound 
with fine wire on small forms, thus in- 
tentionally introducing tosses into the re- 
ceiver. It need not, however, introduce 
any change in the effective selectivity of 
the set, because a receiver in which the 
several tuned circuits are not in exact 
resonance is not selective even though 
each tuned circuit is very selective. The 
use of small coils of moderate selectivity 
make the use of a common control prac- 
tical than when more carefully made tun- 
ing condensers are used. 

An Auxiliary Control 
In the second method small condensers 

having a few tens of mmfd. are connected 
across the tuning coils together with the main condensers. The tuning condensers 
are then adjusted as nearly as possible for 
some one frequency, or setting, and then 
any variations of the different tuned cir- cuits are taken care of by the verniers. 
This may be used even when the most selective tuners are used, provided that the variation never exceeds the maximum 
capacity of the, midget condensers. This 
is the simplest way of getting out of the trouble. It does not involve the loss of selectivity, but it has the disadvantage of auxiliary controls. 

$100 -an -Hour is Charged 
By Municipal Station 

Philadelphia, Pa. 
Eddie Moken and his fellow straphang- ers recently contributed $2,600 for next year, for the Pennsylvania Rapid Tran- sit's privilege of broadcasting entertain- ments from Camden's municipal station WCAM, on alternate Monday nights. 
At the weekly meeting of the Camden City Commission, an agreement was reached, whereby the traction company will be permitted the use of the station for twenty -six hours during 1927, at the rate of $100 an hour. 

®w t® Wire the Simple Meter Test Circuit 
(Concluded from page 6) 

indicators, mainly to protect the low winding of the voltmeter and the little pilot light. This rheostat is simply a 2,000 -ohm potentiometer in which only the middle and one of the side terminals 
are used. 

Perhaps the most difficult part of the construction of this test set is the drilling 
of the large hole in the panel for the voltmeter. But this may be done as fol- lows: First, describe a circle of the proper diameter on the panel. Then drill small holes along the circumference of this circle as close together as possible with- out the drill breaking through to adjacent 
holes. When the entire circumference 
has been drilled tap out the central por- tion and clean the edge with a half round 
Ale. 

ea,.. 
, .a.M 

CDC 
HOOKUP for the tester. The 2,000 ohm rheostat and high scale -low scale volt- meter are designated, as well as the 

numbered points. 
The various jacks and the switch points should be numbered for reference. One 

method of doing this is as follows. Above jack or stop No. 1 drill a small hole in the surface of the panel. At No. 2 drill two such holes, and so on. The holes need not be any deeper than a 1/32 of an inch. They may be filled in with white crayon or ink for visibility. 
Another way of numbering the jacks is to get transfer numbers and transfer these to the panel. Or again neat num- bers may be written on white circles of paper and these circles pasted on the panel at the appropriate places. 
The constructor of this set should either keep the drawing of this set or else make his own and keep it handy around the test set. It is not possible to remember the various connections very long without it, so the advice had better be heeded. 
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Is Static A Solar Message? 
Pupin Puts Question to Learned Society 

Speculates on Possibility of Deciphering the Solar Code- Credits 
Clerk- Maxwell and Hittorf with the Broadcasting 

Achievement 

Philadelphia, Pa. 
Michael L. Pupin, Professor of Electro- 

mechanics at Columbia University, New 
York City, recently delivered the Presi- 
dential address at the opening of the con- 
vention of the American Association for 
the Advancement of Science. He said 
that the heroes of broadcasting are Clerk - 
Maxwell and Hittorf. Marconi's work 
was called "a simple inference," while the 
the three electrode tube was "a shrewd 
application of well -known phenomena." 
As to what may happen during the next 
twenty -five years, he said that static and 
fading and so- called earth currents in 
cables, which a student of these peculari- 
ties may imagine to be electrical messages 
transmitted by the actions of the sun, will 
be deciphered, with the advancement of 
the electrical communication. 

Distributes Honors 
"The most important advance in the art 

of electrical communications concerns the 
transmission of magnetic action at a dis- 
tance," stated Prof. Pupin. 

"The theory of this transmission was 
really worked out by the great Scotch 
scientist Clerk -Maxwell and published 
sixty years ago, but his great theory was 
not understood by the telegraph and tele- 
phone engineers for over thirty years, and 
so the art of transmission of electro- 
magnetic action was not advanced. 

"That which contributed most to the 
advancement during the last thirty years 
was undoubtedly the classical electrical 
wave experiment by Hertz in 1888 and 
Marconi's invention of the wireless in 
1895. 

"The Maxwellian theory of electrical 
transmission was the light that shineth 
in the darkness and the darkness com- 
prehended it not; but the Hertzian ex- 
periment and Marconi's wireless trans- 
mission were nothing more or less than 
a simple inference from the Maxwellian 
experiment. These two achievements 
helped the telegraph and telephone en- 
gineer to comprehend Maxwell's light 
which had been shining in the darkness 
for so many years. 

"The same experiments made me see 
that light and guided me to the construc- 
tion of the high inductance telephonic 
transmission line which was readily un- 

(Hayden) 
WHEN SOLDERING a jack, be care- 

ful that you do not solder the lugs on the 
springs together. This can be prevented 
by prying them far apart. 

derstood by the telephone engineers and 
speedily introduced into practical opera- 
tion. All this happened during the first 
twenty -five years after the invention of 
the telephone. 

Enters 20th Century 
"With this precious asset, the art of 

electrical communications entered the 
twentieth century. Twenty -five years ago 
we were justified in predicting for it a 
glorious future. Today, however, we 
know that the nronhecv of even the most 

'A iue 55 una!) 
DR. MICHAEL I. PUPIN, retiring presi- 
dent of the American Association for the 

Advancement of Science. 

exalted optimist of twenty -five years ago 
has not come anywhere near the achieve- 
ments which have actually been accom- 
plished and that the most remarkable fact 
connected with these great achievements 
is the fact that they are all based upon a 
simple phenomenon observed by an ob- 
scure German physicist named Hittorf 
over forty years ago. 

"His experiment was this : If in a 
vacuum tube one of the electrodes is 
heated to a high degree of temperature, 
then the smallest electrode- motive force 
can establish an electrical current through 
the vacuum, whereas if both the electrodes 
are cold a powerful inductance coil pro- 
ducing enormous electrical forces is nec- 
essary to produce any current at all. 

Traced to Source 
"This simple experiment never attracted 

much attention and was soon forgotten. 
But when thirty years ago Roentgen dis- 
covered the X -Rays, those who repeated 
Hittorf's experiments soon discovered the 
existence of the tiny electron ; and we 
can say today that the harnessing of the 
tiny electron is the source to which the 
whole advancement in the radio art dur- 
ing the last twenty -five years can be 
t raced. 

"Those who understood the electrical 
phenomena connected with the Roent- 
gen rays saw clearly that in the Hittorf 
tube. electrons were emitted from the hot 

electrode and filled the whole space of the 
vacuum, and there billions of them moved 
about in a perfectly chaotic fashion. 

"When, however, following Hittorf's 
example, an electrical battery is applied 
to the vacuum tube, then the chaotic 
mob directed by the electrical force 
moves like a perfectly drilled army in 
beautiful co- ordinated columns. This is 
the so- called thermionic current, moving 
exactly the same way as the force in- 
creases or diminishes. 

The Shrewd Fellows 
"Several shrewd inventors took advant- 

age of this well -known phenomenon and 
introduced the, so- called third electrode 
into the Hittorf tube. This gave us the 
vacuum tube amplifier and vacuum tube 
oscillator and the vacuum tube telephonic 
repeater. 

"The vacuum tube amplifier and oscil- 
lator have revolutionized the art of wire- 
less transmission. It is entirely a differ- 
ent thing from what it was twenty -five 
years ago and it is called radio today. 
Radio broadcasting, which has caned into 
existence an enormous electrical indus- 
try, would be impossible without the 
vacuum tube amplifier and the vacuum 
tube oscillator." 

THE FILAMENT 
VOLTAGE 

Operating the tube filament below rated 
voltage brings about a strange effect, 
as was determined by means of a series 
of microphotographs of the structure of 
the tungsten wire after the influence of 
various applied voltages. It was found 
that when the filament was operated be- 
low the normal voltage as specified by 
the tube manufacturer, the period of sup- 
ply of thorium was lengthened. This was 
to be expected, but it was also found that 
the tungsten wire, the reservoir for the 
thorium, underwent a structural change. 
In this state, the tungsten becomes very 
brittle and continuous operation below the 
rater brilliancy or voltage, as expressed 
in electrical parlance, renders the delicate 
filament subject to breakage at the slight- 
est physical shock. Operating the tube 
filament below the rated voltage caused 
a transition in the structure of the tung- 
sten wire, from a ductile formation to a 
brittle formation, and greatly increased 
the hazard of breakage. Once more, 
everything to lose and nothing to gain, 
due this time however, to filament opera- 
tion below the rate dvoltage. The in- 
creased gain in time of the thorium sup- 
ply is counteracted by the increased haz- 
ard of breakage. 

It is therefore most important from 
economical and efficient operation view- 
points to maintain the voltage at the fila- 
ment terminals at the figure specified by 
tube manufacturers. 

(Hayden) 
ALWAYS FILE down any excess 

solder which may have accumulated on 
your iron after it has been idle for a 
while, due to the accumulation of pits. 
This hinders the heating up of the iron 
and consequently makes soldering diffi- 
cult. The surface of the iron should 
always be shiny. 
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Infinite Waves in One Tube 
The SanperlE$eíerodyne Modulator Analyzed 

By J. E. Anderson 
Consulting Engineer 

SUPER- HETERODYNE fans have 
noticed that a given station may be 

received on two or more different settings 
of the oscillator dial, and they have won- 
dered why that is so. But after the oper- 
ation oí the Super- Heterodyne is thoro- 
ughly understood the wonder is not that 
a given station comes in at several set- 
tings of the oscillator dial but that it 
does not come in audibly at more settings. 
The output current of the Super- Hetero- 
dyne modulator is very complex and it 
contains a multitude of frequencies. 

The simple theory of the Super- Hetero- 
dyne is that two different frequencies 
intermodulate in the modulator tube (first 
detector) and that the output circuit con- 
tains two chief components, one of which 
is the sum of the two input frequencies 
and the other the difference between 
them. In the run of Super- Heterodynes 
the difference frequency is used and is 
amplified by the intermediate frequency 
amplifier. The Infradyne uses the sum 
of the frequencies. 

All would be well if everything was so 
simple as this. But the output of the 
modulator not only contains currents of 
the summation and difference frequencies, 
but it also contains the two original fre- 
quencies, currents having frequencies 
which are harmonic multiples of the two 
original frequencies, and currents having 
frequencies which are obtained by inter - 
modulation of the various harmonics, and 
they are infinite in number. 

Most Are Excluded 
Most of these frequencies are excluded 

from the final output by the intermediate 
frequency filter, and they offer no diffi- 
culties. The filter can only pass one fre- 
quency, but there are innumerable ways 
of producing this frequency. It must 
necessarily be a difference frequency, 
since the two original frequencies are 
much greater than the frequency which 
the filter will pass through. Let us see 
some of the ways in which the interme- 
diate frequency may be produced. 

In the first place it may be obtained by 
subtracting one of the original frequen- 
cies from the other. This may be done 
in two ways, hence the two principal 
points on the oscillator dial at which a 
given station is received. This may best 
he represented by symbols. Suppose the 
frequency of the intermediate filter is f 
and that the frequency of the signal to be 
received is F. 

Represent the frequency of the oscil- 
lator by F.. If the oscillator be adjusted 
so that Fe-F =f or so that F -Fo =f, the 
signal comes through the filter, and thus 
the two principal points on the oscillator 
dial are obtained. The first represents 
the low and the second the high dial set- 
tings. Numerical examples may be given 
to illustrate. If F is 610 kc, f equals 50 
kc when F. is 660 kc. Also when F. 
equals 560 kc, f is 50 kc. 

Oscillator Harmonics Profuse 

But the oscillator generates harmonics 
very profusely, and some of these may be 
used to combine with the signal frequency 
F. If the oscillator frequency is adjusted 
so that 2Fo -F =f the signal gets through. 
For example, if F. is 330 kc the second 
harmonic is 660 kc and the difference is 
again 50 kc. This principle is used in the 
R. C. A. second harmonic Super- Hetero- 
dyne. In other Super -Heterodynes the 
second harmonic can only bring in the 
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THE modulator tube in a Super - Heterodyne has to handle an infinite number of 
frequencies, although only three of them figure in the desired reception.. These are 
the fundamental of the signal and the oscillator frequencies and the fundamental inter- 
mediate frequencies. The diagram illustrates the origin of some of the other fre- 

quencies described in the text. 
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low wave stations because the others lie 
beyond the range of the tuner. 

Another combination which will bring in 
a given sttaion is F- 2F0=f. For example, 
if F. is 280 kc, its second harmonic is 560 
kc and this subtracted from 610 kc gives 
50 kc. 

It is not necessary to stop with the 
second harmonic. All the harmonics are 
present in the output of the oscillator. 
The third is quite strong and is capable 
of modulating with the signal to make it 
audible. The combinations for this har- 
monic are 3F.-F=--f and F- 3Fo =f. On 
the usual Super- Heterodyne this will only 
bring in the very shortest waves on the 
tuner. Suppose F. is 550 kc. Then 
three times F. is 1,650 kc and F would 
have to be either 1,700 kc or 1,600 kc. 
Both of these are above the broadcast 
range and would not interfere with any 
station. If the oscillator can be set at 
a lower frequency than 550 kc, say at 
500 kc, then several of the shortest wave 
stations in the broadcast band could be 
brought in with the third harmonic of 
the oscillator. 

Harmonics and Harmonics 
The end is not yet. There are also 

harmonics of the signal frequency F pres- 
ent in the output of the modulator. They 
are either produced at the transmitting 
station or in the receiver. These har- 
monics may also intermodulate with the 
products of the oscillator and produce the 
intermediate frequency. In this case we 
have for the second harmonic of the signal 
frequency; F.-2F-=-f and 2F -F. =f. 
Taking F as 610 kc the second harmonic 
is 1,220 kc. Then the signal frequency 
F =610 may be brought in if the oscil- 
lator is set at 1,270 kc or at 1,170 kc. 
These settings are quite noticeable in most 
Super- Heterodynes, and they are often 
troublesome. The signal may also be 
brought in on the third harmonic of the 
signal frequency. In this case the com- 
binations are F0 -3F =f and 3F -F. -f. 
The third harmonic of 610 kc is 1,830 kc. 
If then the oscillator he set at either 
1.880 or 1.780 the 610 kc signal comes 

through the 50 cycle filter. This is quite 

within reach of most Super- Heterodyne 
oscillator tuners. 

Not only may a given signal be brought 
in by modulating its fundamental with 
all the harmonics of the local oscillator 
and by modulating the fundamental of 
the oscillator by all the harmonics of the 
signal frequency, but also by inter -modu- 
lating the various harmonics in different 
combinations. For example the second 
harmonics of the two frequencies may be 
mixed to produce the intermediate fre- 
quency. In this case the combinations 
are 2F. -2F= f and 2F- 2F0=f. For 
example if F is 610 kc, 2F is 1,220 kc and 
the signal of frequency F may be brought 
in by setting the oscillator at 585 or at 635 
kc. Another possible pair of combina- 
tions is 3F -2F0-f and 2Fo -3F =f, and 
yet another 3F0-2F =f and 2F- 3F.=f. 
Each combination requires a different 
setting of the oscillator dial to bring in a 
signal of given frequency. 

Why the Squeals Arise 
Just a few of the main or strongest 

combinations have been listed above. It 
is apparent that the number of combina- 
tions that can be formed out of the two 
frequencies and their harmonics may be 
increased without number. The only 
reason that any one signal is not heard 
at an infinite number of points of the 
dial is it is too weak to produce an audible 
effect. But all the combinations are there, 
all right. Fortunately, the strength of 
the harmonics decrease very rapidly as 
their order increases. The second and 
the third are about the only ones that 
cause any interference. 

Although the higher harmonics cannot 
bring in the signal so that it can he 
understood, they are strong enough to 
produce a squeal in the receiver, and they 
are the cause of some of the background 
of whistles characteristic of Super - 
Heterodynes. In most cases the fre- 
quency change required in the oscillator 
to cut in or out the squeal is very minute, 
and it only requires a slight touch on the 
dial to eliminate a whistle. This change 
does not detune the signal that is desired 
in the least. 
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Grid Must I., e Negative 
t® Maintain Selectivity 

Bias Helps Cure Interference Trouble and Also Reduces the Plate 
Current Drain On the B Supply -Tuned Circuit Has 

Chance 

By Hari Kahn Bey 
If you want more selectivity in your 

set do not operate the radio frequency 
amplifiers with a positive or zero grid 
bias. Use enough negative bias so that 
at no time in the AC cycle will the grid 
go positive. When the grid is positive 
the grid to filament resistance is com- 
parative low, and the more positive the 
grid is, the less the grid resistance. This 
resistance is in parallel with the tuned 
circuit which determines selectivity, and 
any resistance across the tuning circuit 
plays havoc with the selectivity of that 
circuit. The change in selectivity may be 
noted readily by putting a C battery in 
the grid return and varying it, making 
it both negative and positive. The effect 
is more noticeable in high mu tubes, 
whose grid resistance for positive grid is 
very low. For negative grid the resist- 

ance is practically infinite and it produces 
no decrease in the selectivity. 

The greater selectivity is not the only 
gain by making the grid negative. The 
amplification is also greater, both because 
the input is greater and because the tube 
operates over a portion of its character- 
istic which is steeper and straighter. The 
saving in plate current is another gain 
which is incident to a negative grid. For 
example, the plate current may be re- 
duced to one -fourth of the value, as com- 
pared with the plate drain when the grid 
is slightly positive. 

This is a point which those fans who - 
are bothered with interference because 
of lack of selectivity should take notice 
of. It is not logical to install wave traps, 
and loops and regeneration in order to 
reduce interference and then operate the 
grids with a positive bias, although this 
advice is often ignored. 

Volume Control Should le 
Near Input As Possible 

Satisfactory Solution Is To Use a Variable Resistor In Series With 
the B Plus Radio Frequency Lead - 

Distortion Factors Discussed 

By Charles Goldenpaul 
American Mechanical Laboratories 

The intensity of the powerful signals 
from present -day broadcasting stations, 
together with the use of power tubes, 
radio- frequency amplification and high 
voltages at the receiving end, has made 
it necessary to provide some means of 
reducing the loudspeaker volume when 
desired. In fact, the ideal state of radio 
affairs is when the set can handle with- 
out distortion more volume than is ordin- 
arily required, and a satisfactory means of 
throttling down this volume to any de- 
sired degree from the full tone of an 
orchestra down to just a faint whisper, 
is introduced. 

Occasionally radio entertainment has 
become a nuisance due to blasting, mak- 
ing conversation most difficult, or, again, 
going to the other extreme, by being so 
weak as to cause a conscious or sub- 
conscious straining of the hearing facul- 
ties to distinguish the voice or music 
issuing from the speaker. After all, the 
radio entertainment should be of suf- 
ficient volume to form the main interest 
of the listeners, when those listeners are 
primarily anxious to enjoy radio, or of 
amply subdued volume, without distortion, 
so as to form just the desired degree of 
musical background or setting for con- 
versational or other mental activities. 

Quality Must be Preserved 
Now, it is one thing to cut down the 

speaker volume and quite another to do 
so without impairing the tone quality. 
There are correct ways and means of re- 
ducing volume, just as there are incor- 
rect ways and means. As a general rule, 
the sooner the volume is reduced in the 

process of reception, the better the re- 
sults. Thus if the volume control is in 
the radio- frequency end, the results may 
be better than if the volume control is 
placed in the audio- frequency end, after 
the signals have been over -amplified so 
as to cause distortion or serious loss of 
quality. 

It is a mistaken idea, yet one that has 
nevertheless gained very general accept- 
ance, that the simplest volume control is 
detuning the receiver. Granted that it 
is the simplest, since it entails no addi- 
tional attachments and stands for nothing 
more than turning one or more tuning 
controls off the point of sharpest tuning, 
this method often introduces serious dis- 
tortion., because a dean wave is no longer 
available and some of the valuable side 
bands or latent sound components of the 
signal are ruthlessly chopped off. Also, 
the variation of the filament current, 
which is also resorted to as a volume 
control, is by no means good practice, 
since the tube functions best only at the 
given filament temperature or filament 
voltage, and any reduction is certain to 
result in insufficient electronic emission 
followed by distortion which may or may 
not be noticeable in the reduced speaker 
volume. 

Satisfactory Volume Control 
The most satisfactory method, both 

from the simplicity and the tonal view- 
points, is to vary the plate voltage of the 
vacuum tubes. In the case of B battery 
operation. a good procedure is to insert 
a Clarostat or other dependable variable 
resistance unit in the B plus lead going 
to the radio- frequency tube or tubes, or 
to the detector tube in the event that 
there is no radio- frequency amplification ; 

HARMFUL MIXING 

(Hayden) 
IT IS a good policy to inspect your an- 
tenna often. Above we see the antenna 
wire, entwined with the leadin of a neigh- 
bor's set. Result: Distorted and broken 

up programs. 

in fact, most of the leading radio -fre- 
quency receivers now on the market 
are employing this form of volume 
control, which permits of bringing 
the radio- frequency end right up 
to maximum sensitivity and volume, while 
just a shade below the oscillating point, if 
full volume is desired, or down to a mere 
whisper, still with perfect tone quality. 

It will be noted that the control of 
the radio- frequency tube plate voltage by 
this means does not call for any altera- 
tion within the radio receiver itself, since 
the control can be inserted in the proper 
lead without the necessity of trouble- 
some mounting. 

The plate voltage of the detector and 
the audio- frequency tubes may also be 
controlled, if desired, although once the 
proper values are attained for good tone 
quality the voltages should not be 
changed merely for the purpose of cut- 
ting down speaker volume. It is far bet- 
ter practice to let these values remain at 
their best settings, and to alter 
the plate voltage of the radio - 
frequency tubes as already outlined. Some 
radio authorities recommend a Clarostat 
for regulating the plate voltage of the 
power or output tube. This is really un- 
necessary, since in the first place a power 
tube should be employed to handle all the 
necessary volume without choking or dis- 
torting ; secondly, the utmost plate volt- 
age within the capacity of the tube 
should be applied, for best results, even 
with reduced loudspeaker volume ; thirdly, 
the C battery should be adjusted to pro- 
vide the necessary grid bias for whatever 
voltage may be applied on the plate of 
the power tube. Hence a variable plate 
voltage is hardly necessary nor desired 
for the last or power tube, although it 
sometimes serves a good purpose for the 
preceding audio tube or tubes. 

Speaker Output Control 
Also, some authorities recommend vari- 

able high resistance in the speaker leads 
or across the speaker itself. These mea- 
sures are not usually recommended. The 
place to control speaker volume is at the 
beginning of the reception process, or at 
the radio -frequency end. However, if the 
speaker is placed at some distance from 
the receiver as in the radio -wired home, a 
variable resistor may be placed either 
across the speaker terminals, or shunted 
as it were, or again in one lead. 

The main consideration in controlling 
the speaker volume is to employ a posi- 
tive form of variable resistance which not 
only provides the desired resistance range 
and current- carrying capacity, but also 
provides a positive path for the current 
flow without uncertain contacts, arcs, etc. 
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F1iminato r Operation 
Cost Determined 

By J. Gerard Sheedy 

THEHE 
cost of operating a B eliminator 

be determined quite easily if a 
suitable meter is available. The cost is 
proportional to the number of watts that 
is used, and this is in turn proportional 
to the voltage and the current in the 
primary of the supply transformer. Sup- 
pose the voltage is 110 volts and the 
current is ampere. The wattage is 
then 55 watts. This multiplied by the 
number of hours the eliminator is running 
gives the number of watt- hours. Divid- 
ing this by one thousand gives the num- 
ber of kilowatt- hours, which is the 
quantity that the meter on the wall 
measures. If the cost of electric energy 
is 7.5c per kilowatt -hour it is only nec- 
essary to multiply the kilowattage by 7.5 
to get the cost per hour. In the case 
assumed above the kilowattage is 0.055, 
and therefore the cost per hour would be 
a little Over 4 cents. 

To measure the AC in the primary an 
AC ammeter is required. A DC meter 
will not measure it. There are two main 
types of AC meters, the thermo- couple 
type and the wire expansion type. Both 
of them work on the principle of heat 
generated by the current to be measured. 
In the thermo -couple type the heat is 
generated at the junction of two dissimilar 
metals, such as iron and nickel. In the 
wire expansion type the heat is generated 
in a short length of wire and the heat 
lengthens the wire. 

Calibration of Meter 
In both types the meter must be cali- 

brated against a known current before it 
can be used, and for the purpose DC may 
be used in either case. 

The thermo -couple type of meter is 
perhaps the easier to make by the ex- 
perimenter. It requires two short pieces 
of fine wire, one of iron and the other of 
nickel. Each piece need not be longer 
than about 2 inches and the diameter 
should not be greater than that of No. 36. 
These two wires are crossed at the middle 
and secured to each other at the junction. 
This may either be done with a tiny piece 
of solder or by means of tension one 
against the other. Fig. 1 shows how they 
are joined. FE is the iron wire and .NI 
the nickel. If an alternating or a direct 
current is sent in at the NF terminals a 
small direct current will flow in the EOI 
circuit provided a sensitive milliammeter 
is connected across the EI terminals. 
This DC flows because the AC heats the 
junction O. 

Before use, the thermo -couple must be 
calibrated against a known current. This 
may be done by an arrangement as shown 
in Fig. 2. Across the NF terminals of 
the thermo- coupple is connected a rheostat 
R, a storage battery B and a direct cur- 
rent ammeter A. all in series. Across 
the terminals EI is connected a direct 
current milliammeter of high sensitivity, 
say one having a range of 0-1 milli- 
ampere. 

Current is Varied 
First the rheostat is set so that a small 

current flows in the primary current, say 
one -tenth of an ampere. The correspond- 
ing reading on the milliammeter MA is 
taken. The battery then is reversed and 
another reading on MA is taken for the 
same primary current. This reversal of 
the current is important when DC is used 
for calibration. The rheostat is then re- 
adjusted so that the primary current is 
02 ampere and the two readings are 
taken or the milliammeter. This process 
is repeated until the total current in the 

by Simple Meter 

THE connections for utilizing a milli- 
ammeter to measure the cost of oper- 

ating a B eliminator. 

primary is about one ampere. A wider 
range is not necessary for any B elimin- 
ator. 

The two readings on the milliammeter 
corresponding to any given value of prim- 
ary current are averaged, and the result 
plotted against the primary current. The 

meter is then ready to use in measuring 
AC. 

To measure the current flowing in the 
primary of the supply transformer the 
thermo -couple is inserted in series with 
the primary as shown in Fig. 3. When 
the current is turned on and the set is 
working normally, there will be a certain 
deflection on the milliammeter. Con- 
sulting the calibration chart previously 
made will show what current in the pri- 
mary is required to give this deflection, 
and that is the AC flowing. 

Measured at Right Place 
This current is multiplied by the volt- 

age of the line to get the wattage used 
by the eliminator. The cost is computed 
as described above. 

It is important that the current in the 
primary be measured when the radio set 
is working normally, otherwise the cur- 
rent reading will not be the true one. 

It may be observed that by measuring 
the power input on the primary side 
everything paid for is measured, whereas 
if the power is measured in the output 
of the eliminator you learn only what is 
left after all losses are suffered. There 
is a considerable difference due to losses 
in the transformer, choke coils and the 
rectifier tube. 

I /) 'alb in Series Protects 
Line Feeding a Rectifier 

While Chemical Type Cell Is Not Yet Formed the Resistance Is 
Too Low for Process, Therefore Lamp Glows, But Wanes 

When Action Is Complete 

.00/ 
PROTECTIVE = CONDENSER 

CNEM/C/ìL 
RECTI F/ ER 

PROTECT IVE 
L/aMA 

TWO protective devices. 

A certain fan built a chemical rectifier 
with which to operate his radio set. If 
was of the lead -aluminum type. After 
he had assembled it he connected it up 
directly to the 110 -volt AC line. He blew 
the fuses in his laboratory. He placed 
larger fuses in the receptacles. When he 
next connected the rectifier to the line 
he put the whole house in darkness. He 
repeated the performance with larger 
fuses in the house supply leads, and then 
he decided that something was wrong. 
Now the question is, what caused the 
fuses to blow? 

Two things may have caused the blow- 

out. In the first place it may have been 
caused by metallic short -circuit of the 
line which occurred only when he threw 
the rectifier on the line. This is quite 
probable, because the set was grounded 
and when the rectifier was thrown on, an- 
other ground connection was produced. 
These may have been on the opposite 
sides of the line. By the way, that hap- 
pens every time that a DC eliminator is 
connected to a grounded set unless special 
precautions have been taken. 

The second probable cause of the blow- 
out is the low resistance of a chemical 
rectifier cell that has not been formed. 
An unformed rectifier cell of the lead - 
aluminum type has a very low resistance 
at first and if it is connected to a line 
of high voltage a very high current will 
flow for a while, much more current than 
the ordinary house electric installation 
will carry. Hence the fuses blow out. 

The low resistance is only temporary, 
however, that is, its resistance in both 
directions. After it has been on the line 
for a while the resistance in one direction 
becomes very great while that is the other 
direction remains low. It is this one - 
sidedness that makes it a rectifier ; it 
stops the current in one direction and 
lets it through in the other. 

To prevent a blow -out when the recti- 
fier-to-be is first put on the line, an elec- 
tric lamp should be put in series with it. 
At first this light will glow with normal 
brilliancy but gradually it grows dimmer. 
When its brilliancy does not change, the 
rectifier has been formed and it is safe 
to operate it without the light, that is, 
it is safe as long as the input voltage 
does not exceed the forming voltage. 
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YearoR®und :' roadcast 
Is Assurance f®r 1927 

Aylesworth Forecasts Better Programs, Solution of 
Artist Poblem and Gowth of Chain Station Sys- 

tern-Pays Tribute to Technical Advance 

By Merlin Hall Aylesworth 
President, National Broadcasting Co. of 

America 
The year 1927, I believe, will do much 

to bring broadcasting forward as a dis- 
tinct and self- supporting industry in the 
radio family. For the first time, perhaps, 
radio broadcasting in the United States, 
untied from the apron strings of outside 
support, will find itself squarely on its 
own feet. 

Broadcasting is now breaking through 
the chrysalis of experiment to a per- 
manent, self- sustaining service to the 
home. The phenomenon, if present indi- 
cations are valid, will be accompanied: 

First, by better programs. For those 
who have learned through experience the 
wide acceptance of radio broadcasting by 
the listening public know also the atten- 
tion value of a good program. The re- 
sults will be evident during the present 
winter season, when commercial, educa- 
tional and social organizations will vie 
with one another to put the best possible 
program on the air. 

The second factor will be a longer en- 
tertainment season on the air. The tech- 
nical advances made in the art of radio 
broadcasting and in the manufacture of 
receiving devices are such that fair broad- 
casting results may now be assured for 
the whole year round. Those who en- 
trust their message to the air now know 
that they can safely extend their broad- 
casting season. 

Third will be the practical solution of 
the artist's problem. Thanks largely to 
radio, the United States has become a 
great nation of music lovers. Broad- 
casting. far from decreasing, has definitely 

increased the opportunities of the artist. 
The demand for broadcasting now is and 
will continue to be for artists with great- 
er repertoires, for novelties on the air. for 
more and better entertainment. And if 
the broadcasting structure is made en- 
tirely self -sustaining there will be suf- 
ficient support for every type and char- 
acter of entertainment program. 

Fourth will be the establishment of 
broadcasting systems, through wire inter- 
connection or by other means, that will 
operate more or less upon a national ba- 
sis, as distinguished from the regional 
services given by over 500 separate broad- 
casting stations in the United States. 

The National Broadcasting Company is 
dedicated to all four purposes. As a na- 
tion, we lead the world in the day -in and 
day -out quality of our broadcasting pro- 
grams, in the number of our broadcasting 
stations, in the size of our radio industry, 
and in our development of the radio art. 

It is true that the picture here is marred 
for the time being by the lack of police 
regulation in the air which has resulted 
in a vast amount of station interference. 
But the situation is far from hopeless. 
The courts are now engaged in adjudica- 
ting the fundamental rights of the broad- 
caster and the legislative branches of our 
government undoubtedly will agree soon- 
er or later on measures of regulation. 

With these problems solved, however, 
the United States will have created a 
broadcasting system incomparably better 
and greater than any that now exist. 

WHY OHM IS HONORED 
The ohm takes its name from George 

Ohm, the German physicist who first 
formulated the law. 

Village of 500 Transfers 
Its 29000 Watt Station 

Oak, Neb., Sells KFEQ to St. Joseph, Mo. -Price Said t4Be $25,- 
000- Wavelength, 267.7 Meters, to Be Retained -Studio 

to Be in Hotel 

St. Joseph, Mo. 
St. Joseph will have a 2,000 -watt radio 

station in operation soon, the Booster 
Club of the Chamber of Commerce an- 
nounced after a luncheon at the Hotel 
Robidoux. The Booster Club has closed 
a deal to bring station KFEQ of Oak, 
Neb., here. 

Although the Booster Club did not an- 
nounce the amount necessary to bring 
the station to St. Joseph, it is under- 
stood to be about $25,000. 

The Oak station has been operated as 
a 500 -watt station, but in October per- 
mission was obtained from the depart- 
ment of commerce to increase it to 2,500 
watts. It already has been increased to 
2,000 watts. It is operated on a 267.7 
meter wave length. 

The station is powerful enough to 
reach from coast to coast, and from Can- 

ada to Mexico, members of the Booster 
Club said. 

The station is directly owned by John 
Scroggins, owner of the National Bank 
of Oak. Oak has a population of less 
than 500, and the Scroggins station is 
the most powerful in operation in a 
town of that size any place in the United 
States. 

When the station is brought to St. 
Joseph, the Booster Club announced, it 
will operate under its present license and 
call letters. The station will be located 
at the Robidoux Hotel, where a modern 
studio is planned. 

The Booster Club has been working to 
give St. Joseph a broadcasting station 
for more than two years. The club once 
held an option on KGBX, the station 
operated by the Foster -Hall Tire Corn - 
pany. 

Supervisors List 
Stations' Growth 

By Radio Districts 
Washington. 

More than 116 new stations are under 
construction in the United States, while 
plans are afoot for the construction of 
203 additional broadcasters, according to 
reports submitted to the Department of 
Commerce by Radio Supervisors through- 
out the country. The reports cover the 
period between December 1 and 15 and 
show the following increases over reports 
for the previous two weeks : 

New stations have increased from 108 
to 127. 

Increases in power have increased from 
126 to 129. 

Changes in wavelength have increased 
from 93 to 97. 

Stations under construction have in- 
creased from 102 to 116. 

Stations preparing to increase power 
have increased from 63 to 65. 

Stations contemplated have increased 
from 168 to 203. 

The reports by districts follow: 
First District, Boston: 9 new stations, 

5 with increased power, 14 have changed 
waves, 9 under construction, 12 stations 
being planned. 

Second District, New York : 19 new 
stations, 12 with increased power, 12 have 
changed waves, 4 under construction, 18 
are preparing to increase power, and 29 
stations are being planned. 

Third District, Baltimore : 4 new sta- 
tions, 6 have increased power, 2 have 
changed waves, 1 is under construction, 5 
are preparing to increase power, and six 
stations are being planned. 

Fourth District, Atlanta : 2 new stations, 
7 have increased power, 4 have changed 
waves, 2 are under construction, and 5 
are preparing to increase their power. 

Fifth District, New Orleans : 12 new 
stations, 6 have increased their power, 8 
have changed waves, 14 are under con- 
struction, 12 are preparing to incrcease 
their power, and 21 stations are being 
planned. 

Sixth District, San Francisco: 4 new 
stations, 10 have increased power, 17 
have changed waves, 11 are under con- 
struction, 1 is preparing to increase 
power, and 20 stations are planned. 

Seventh District, Seattle : 18 new sta- 
tions, 12 have increased power, 9 have 
changed waves, 19 are under construction, 
4 are preparing to increase their power, 
and 17 stations are planned. 

Eighth District, Detroit : 19 new sta- 
tions, 20 have increased power, 4 have 
changed waves, 12 are under construction, 
3 are preparing to increase their power, 
and 65 new stations are planned. 

Ninth Ditsrict, Chicago: 40 new sta- 
tions, 51 have increased power, 27 have 
changed waves, 44 are under construction. 
17 are preparing to increase power, while 
33 stations are planned. 

Construction of twenty new stations 
during the first two weeks of December 
was started in the following cities : 

The Radio Shop, Chelsea, Mass.; 
Young Men's Hebrew Association, New 
York ; Malbrook Company, Woodside, 
N. Y.; P. D. P. Spearman, Tremont, 
Miss. ; 1st Presbyterian Church, Fort 
Stockton, Texas ; H. H. Hanseth, Eugene, 
Oregon ; W. J. Virgin, Medford. Oregon ; 

Fisher Blend Station, Seattle, Wash.; R. 
A. Fox, Ashland, Ohio; M. B. Grenier, 
Canastota, N. Y. ; Petroleum Tel. Co., Oil 
City, Pa. ; J. C Slade, Hamilton, Ohio; 
D. A. Snick, Mansfield, Ohio: Acme Mills, 
Hopkinsville. Ky. ; Central Radio Co., 
Muscatine, Iowa ; Dr. C. S. Stevens, St. 
Paul, Minn. ; Peoria Heights Radio Lab., 
Peoria Heights, Ill.: Lamb Auto Elec. 
Co., Santa Barbara, Calif. ; Dobbins Shoe 
Co., Long Beach, Calif., and J. R. Fouch, 
Inglewood, Calif. 
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"RADIOISTE" LEADS LIFE OF REILLY 

(iiayucn) 
IT IS NOT necessary to leave your comfortable chair to vary the volume of the 
speaker. Instead connect up a Modu -plug to an extension cord and place it on 

the buffer of the clair and you are all set. 

Stations Have Small Chance 
of Making Any Money 

Dreams of Huge Profits Die Away as Income Is Restricted 
Mostly to Selling a Couple of Hours a Night -Those 

Outside Chain Are Handicapped 

By Thomas Stevenson 

Washington. 
The secret of why so many stations 

have been eager to broadcast is explained 
by the theoretical revenue possible from 
the sale of advertising. Expert opinion is 
that many stations will soon be disillu- 
sioned and stop broadcasting. 

At first glance it would appear that a 
broadcasting station is a gold mine, re- 
quiring only a little work to make it pro- 
duce tremendous profits. Time on the air 
is sold at rates ranging from $25 to $400 
an hour, depending on the size and popu- 
larity pf the station. An average rate is 
around $200 per hour. 

With around 8.800 hours to the year 
at $200 an hour it would appear that the 
station was capable of yielding an annual 
revenue of $1,760,000. 

But - 
Few stations broadcast more than eight 

hours a day. Instead, most of them are 
on the air only about six hours daily. 
This, of course, cuts down the possible 
revenue from $1,760,000 to $438,000 a year. 
year. 

Going Down! 
To produce even $438,000 revenue it is 

necessary for the station to sell all of 
the six hours. While this may he pos- 
sible for a few stations part of the time, 
it is considered practically impossible for 
a majority of the stations to do .t all of 
the time. 

The advertiser does not want the time 
between 6 and 8 p. m. He prefers the 
time between 8 and 10 o'clock, when the 
greatest number is listening in. 

Ir effect, this means that the majority 
of stations is able to sell only those two 
hours, which reduces the yearly income to 
$146.000 if that time is sold 365 days in the 
year. But broadcasters who have been 
in the game a long time say two hours a 

day is much too high an average. For 
instance, they point out that two or three 
days a week no advertising is obtainable. 
if a station is able to average one hour 
each day, 365 days in the year, it is doing 
well. the old -timers say. 

That means a probable income of 
around $73,000 a year. 

Another factor upsetting the calcula- 
tions of stations which entered the game 
primarily to make money from selling 
time is that the big- paying advertisers 
are national in scope and are spending 
their money only on chain broadcasting 
which gives them a national audience. 

Isolated Stations Limited 
This means that stations not connected 

in the chain are limited to local adver- 
tising from which only a small revenue 
can be obtained. 

To use the words of a man well -known 
in the field who has given the subject 
considerable study: 

"The chain broadcasters are the only 
ones that have a ghost of a chance of 
making any money out of selling time. 
The rest of them will find it out sooner 
or later and when they do I believe many 
of them will close down. If the station is 
operated for direct profit, it is likely to 
prove a gold brick." 

It is estimated that the maintenance of 
a good station of 500 watts power calls 
for an annual outlay around $100.000. 
Higher power means greater operating 
costs. 

Some Seek No Direct Pay 
There is, of course, a large number of 

stations which does not expect a direct 
return from broadcasting but rather 
counts on good -will and indirect publicity 
as the reward. In this group are a num- 
ber of newspapers, radio manufacturers, 
etc. 

The view prevails that there are not 
six stations in the United States getting 
a sufficient direct return to pay operating 
expenses. If, as has been said, many of 
the new stations have opened merely to 
make money, the chances are many of 
them will permanently "sign off" before 
1928. 

Lincoln Program Set 
By Eveready for Feb. 8 

The Eveready Hour's famous "Lincoln 
Program," with Edgar White Burrill 
again in the role of narrator, will be re- 
peated on the evening of February 8, ac- 
cording to announcement by Eveready 
Hour Directors. For two years this pro- 
gram, based on Ida M. Tarbell's book, 
"He Knew Lincoln," has been a Lincoln's 
Birthday feature of the "Eveready Hour." 
Each time it has met with tremendous 
favor among radio listeners and numerous 
requests have been sent in for its repeti- 
tion. 

Sheet Music for Year 
Valued at $14,000,000 

The music published in the United 
States in 1925 passed a total value of 
$15,000,000, nearly $14,000,000 of which 
was sheet music, the Bureau of the Cen- 
sus, Department of Commerce, has just 
announced. The music was all printed 
in 109 establishments, in 17 States. 

The report interests radioists because 
the music publishers complained to Con- 
gress, during the battle for copyright 
legislation last year, that radio was ruin- 
ing the sheet music business. 

DEMONSTRATES ERLA TUBE 
J. Lawrence Hill, distributor of Erla 

products in Rochester, N. Y., recently 
demonstrated to the trade in that city 
the Erla 3,000 -SIA tube, with a 3,000 hour 
life rating. 
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FREE Question and An- 

Urnverstv. 

A av saver Department con_ 

Radio ducted by RADIO WORLD 

ly by its staff of Experts. 
Address Radio University, 

flab - 7 RADIO WORLD, 145 West 
6th St., New York City. 

When writing for information give your Radio University subscription number. 

I HAVE a couple of National Illu- 
minated Velvet Vernier Type C dials, two 
.00035 mfd. variable condensers and four 
-01A type tubes. Please give the circuit 
diagram of a receiver using these parts. 
State the constants of the coils, conden- 
sers, etc. The detector should be non - 
regenerative. -Marew Fosdick, Portland, 
M e. 

The circuit diagram of such a set is 
shown in Fig. 496. The primaries, L1 and 
L3, consist of 10 turns. The secondaries, 
I2 and L4 consist of 48 turns. Each 
primary and secondary is wound on a 
tubing 3%" in diameter. About %" space 
should be allowed between the windings. 
C4 and C5 are both .00025 mfd. fixed con - 
densers... R1 and R2, which control the 
filaments of the radio frequency and de- 
tector tubes respectively, are of the 20 
ohm type. The filaments of both amplifier 
tubes are each controlled by 1 -A Am- 
perites. AFT1 and AF2 are both low 
ratio audio frequency transformers. P1 
indicates the bulb in the dials. You will 
note that the bulb is shunted across the 
line. A filament switch is inserted in 
series with the postive side of the A 
line. Cl and C2 are the .00035 mfd. con- 
densers. O is a .00025 mfd. fixed con- 
denser across which is shunted a 2 meg- 
ohm grid leak. The F posts on both trans- 
formers are returned to the minus posts 
of a C battery. The C battery should be 
composed of two 4.5 volt batteries, con- 
nected in series. This will give you 9 
volts. The B plus det. voltage should 
be approximately 67 %; the RF. approxi- 
mately 90, and the AMP., approximately 
135. J is the single circuit jack. This 
may be supplanted by binding posts or 
phone tip jacks. The connections of the 
radio frequency coils should be watched. 
That is, the beginnings of the primaries 
should be brought to high potential points 
such as the antenna and the plate. The 
endings of these coils should be connect- 
ed to low potential points, such as the 
ground and B plus. The beginning of 
L2 is brought to the rotary plates of Cl 
and to the A minus post. The end of 
this winding is brought to the stationary 
plates of Cl and to the G post on the 
first socket. The beginning of L4 is con- 
nected to the rotary plates of and to 
one terminal of the filament switch, (be- 
fore the A plus is reached.) The end of 
this winding is brought to the stationary 
plates of C2 and to one terminal of the 

grid condenser and leak. The rheostats 
and Amperites are all inserted in series 
with the filament minus. It will be noted 
that the end and beginning of the pri- 
mary and secondary windings of the 
first RFT are brought to the ground, 
which is also connected to the A minus. 

e e * 

CAN TWO more stages of resistances 
coupled audio frequency amplification be 
added to the 2 -tube set shown in the 
Radio University columns of the Oct. 30 
issue of Radio World? (2) Can --01A 
tubes be used here ? (3) Can a 112 Am- 
perite be used to control the filament 
temperature of these tubes? (4) Should 
a separate B battery output be provided 
for ? (5) Can I use C batteries for all 
three audio tubes ? -Edward Kesters, St. 
Paul, Minn. 

(1) Yes. (2) Yes. (3) Yes. (4) Yes, 
this is a good stunt. (5) Yes. Be sure to 
use the proper bias, according to the 
manufacturers' specifications. 

* * 

I AM going to build the DeForest re- 
ceiver shown in the Radio University 
columns of the July 3 issue of Radio 
World. However I would like to use a 
crystal as a detector instead of the tube. 
Please give the necessary changes to 
make. -William Morrow, City Island, 
N. Y. 

The G post on RFT2 is brought to the 
high potential point of the crystal in- 
stead of to the G post on the socket 
through the grid leak and condenser. 
The low potential point on the crystal is 
brought to the P point on AFT1. The F 
post on RFT2 is brought to the B plus 
post on AFT1. No B battery is applied 
here. Therefore be sure that the B plus 
terminal is disconnected from the B plus 
post on the audio frequency transformer. 
The entire filament circuit is also cut out 
here. The high potential point of the 
crystal may be brought to the A minus 
point. This is the same post of the crys- 
tal which was connected to the G post 
on RFT2. 

* e e 

I HAVE built the five -tube receiver 
shown in the Feb. 13 issue of Radio World, 
Radio University columns, and am having 
some truoble with it. In this set, a stage 
of tuned radio frequency amplification, a 
non -regenerative detector and three stages 
of resistance coupled audio frequency am- 
plification are used. When listening into 

the detector output, the results are good. 
As soon as I attempt to listen in to the 
amplifier output, a steady whistle is heard. 
Also the set is difficult to control at this 
point. What could I do to prevent this? 
I am using -0lA tubes throughout. -. 
Henry Mulroy, Houston, Tex. 

Use a separate ballast resistor for the 
first two audio tubes, such as the Amper- 
ite 112, a separate ballast resistor for the 
last tube and a 20 -ohm rheostat for the de- 
tector tube. Also use a separate B voltage 
for the detector tube, about 67 %, and a 
90 -volt B voltage for the RF tube. Test 
all the resistors and stopping condensers 
for opens or shorts. 

e * * 

ARE CHURCH services broadcast by 
KGW, the Morning Oregonian station in 
Portland, Oregon, during Sunday eve- 
nings? (2)- During what time period? 
-Lee Weber, N. Y. City. 

(1) -Yes. (2) From 7:30 to 9 :00 P. M. 
* e * 

IN THE Radio University columns of 
the March 13, 1926 issue of Radio World, 
there appeared an electrical circuit dia- 
gram of a six -tube neutrodyne. Resist- 
ance audio coupling is used. I wish to 
build this set, having most of the parts 
specified. However, instead of using the 
automatic filament controls, I would like 
to use rheostats, which I have, e.g., a 6 
ohm for the RF filaments ; a 15 ohm for 
the detector filament ; a 6 ohm for the fila- 
ments of the first two AF tubes and a 10 
ohm for the filament of the last tube. Is 
this arrangement all right ?-Morris 
Schoen, Salt Lake City, Utah. 

Yes. 
e * * 

I HAVE built the 2 -tube reflex, de- 
scribed in the May 8 issue of Radio World, 
on page 9, and have difficulty in con- 
trolling the oscillatory action of the tube 
and getting all the volume that one should 
get from a set of this type. That is, my 
friend has built a reflex, using only two 
tubes and he gets fair volume on the 
speaker, while the best I can do is fair 
volume on the phones. He also uses a re- 
generative RF -AF tube, a crystal detect- 
or and a stage of transformer coupling. 
But, I note he has two rheostats and two 
B voltage posts. Is it possible to fix up 
my set so that I may get results that will 
be equal to those obtained from his set? 
-Edgar Morrison, Newark, N. J. 

Place a twenty -ohm rheostat in series 
with the negative leg of the RF -AF tube. 
Break the common B. plus lead. Connect 
each one to posts, and apply about 67r%í 
to the RF -AF plate and about 90 to the 
AF plate. Place a .001 mfd. fixed con- 
denser from the end of IA to the A minus. 
Take C3 out of the circuit entirely. In- 
crease the size of C4 to about .25 mfd. 
Run a wire from the stationary plates of 
C2 to the ground. 

FIG. 496 
The circuit diagram of the 4 -tube receiver. Minus A lead is unintentionally broken. 
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I HAVE a four pole, double throw 
switch. Please give a diagram showing 
how to connect up this switch so that a 
trickle charger, A battery and B elimina- 
tor can be switched to and from the set 
and line, by simply pulling the switch from 
one side to the other. Explain its op- 
eration.- Charles Purrell, Long Island. 
City, N. Y. 

Fig. 495 shows the diagram. When the 
switch is turned to the left, the AC line 
is connected to the input terminals of the 
trickle charger, while the A battery is 
connected to the output terminals of the 
charger. By this action the B eliminator 
is disconnected from the line, also the A 
battery from the set. Then by pulling the 
switch to the right, the B eliminator is 
connected to the line and the A battery 
to the set, while the charger and A bat- 
tery are disconnected from the line and 
from each other. 

* * s 

I AM building the one -tube receiver 
shown under the DX article by J. E. An- 
derson in the April 10 issue of Radio 
World, using a three -circuit tuner and 
a variable condenser to match. I have 
a .001 mfd. variable condenser. What size 
tubing, how many turns and what size 
wire should be used to wind a coil' to place 
in the antenna circuit for tuning. (2)- 
Using a -OlA type tube, is it all right to 
use a 20 -ohm rheostat for filament con- 
trol? (3j -Will it be O. K. to use a .00025 
mfd. fixed condenser and a 3 megohm grid 
leak ? (4) -I am going to add a two -stage 
audio frequency amplifier. Should I place 
a radio frequency choke in series with 
the tickler output. If so, could the Rabco 
be used ? -Reginald Rossens, Utica, N. Y. 

(1) -Using a three -inch tubing, wind 
thirty -three turns. Use number twenty - 
two double cotton covered wire. (2)- 
Yes. (3) -Yes. (4) -Yes. Connect C4, 
which is a .001 mfd. fixed condenser from 
the plate post of the detector tube to the 
A minus post. 

* * * 

I WISH to construct the four -tube 
receiver shown in the Radio University 
columns of the Dec. 4 issue of Radio 
World, under Fig. 479. However, instead 
of using four tubes I wish to use the de- 
tector and two stages of transformer audio 
coupling, leaving the RF stage out. Please 
state how this change can be effected. - 
Wallace Murchley, Long Island City, 
N. Y. 

The beginning of the plate winding in 
the RF circuit is brought to the antenna 
post, while the end of this winding is 
brought to the ground post. Therefore 
the plate and B plus connections are left 
out. The condenser C2 should be in- 
stalled in series with the antenna, as per 
RF stage. Increase the number of turns 
on this plate coil to fifty -five. 

s s s 
I AM GOING to build the six -tube re- 

ceiver shown in the Sept. 25 issue of 
Radio World, Radio University. This cir- 
cuit consists of two stages of tuned radio 
frequency amplification, a non- regenera- 
tive detector and three stages of resist- 
ance coupled audio frequency amplifica- 
tion. Coutd I substitue the last stage of 
resistance coupling with a stage of trans- 
former audio coupling, using a 3 to 1 

transformer and a power tube ? -Forrest 
Burrows, Shelby, Mont. 

Yes. Don't forget the C battery con- 
nection. 

* s s 

CAN ANOTHER tube be connected 
in parallelI to the audio tube in the last 
stage of audio frequency amplification in 
the three -tube receiver described in the 
Dec. 25 issue of Radio World, Radio Uni- 
versity columns? What changes in wiring 
would be necessary ? (2) -Is it O. K. to 
connect C3 to the A minus post, instead 
of to the B plus post ? -Julian Morton, 
Carson City, Nev. 

(1) -Yes. the plate of the new tube is 
connected to the plate of the old one. The 

. 1 

TricAle 
CharQ er 

T' 

FIG. 495 
The circuit diagram showing how a four pole double throw switch may be used for 

switching in and out the eliminator and trickle charger. 

grid of this new tube is also directly con- 
nected to the grid post of the old tube. 
The filament plus post is connected to the 
filament plus post of the other sockets. 
The filament minus post is connected to 
the filament minus post of the other tube 
A new %- ampere ballast resistor is con- 
nected in series with the filament minus 
posts of the last two AF tubes. The fila- 
ment of the first audio tube is connected 
to an individual ballast resistor of the %- 
ampere type. You will note that the fila- 
ment of the second audio tube is not con- 
nected to the filament circuit of the first 
audio tube. Instead it is connected to the 
filament circuit of the new tube. The F 
posts of the AFT in this circuit is con- 
nected to the minus post of a C battery 
of the nine -volt type. Use 135 volts B bat- 
tery for the plates of these last tubes. (2) 
-Yes. 

* s s 

REGARDING THE short wave re- 
ceivers shown on page five, Nov. 27 issue 
of Radio World. (1) -What size wire 
should be used to wind the coils? (2) 
-How many turns are wound for each? 
(3) -May a .0005 mfd. variable condenser 
be used for Cl ? (4) -What size rheostat 
is used? (5) -What is the resistance of 
R2? (6) -What size condensers are C2 
and C4? -Jack Hunt, Watrous, Sas- 
katchewan, Canada. (I)- Number eighteen plain copper or 
double cotton covered wire. (2) -The 
same number as stated in the text. (3) 
-No. Due to the large capacity of this 
condenser, it will be necessary to use so 
small a number of turns, that it will he 

difficult to cover any large band of waves. 
(4)- Twenty ohms. Use -01A tubes. (5) 
-Two megohms. (6) -These are .00025 
mfd. fixed type. 

s s s 
I HAVE built the four -tube set de- 

March 27, 1926 issue of Radio World, and 
although I get good results from it on lo- 
cals, when I attempt to tune in distance the 
tubes squeal. What can I do to stop this 
action? If this is done, the set Will be 
great. -Lester Herter, Savannah, Ga. 

Place the filament circuit of the radio 
frequency amplifier and the detector tubes 
on separate controls, either via a rheostat 
or automatic control. If rheostats are 
used, the twenty -ohm type is needed. If 
ballasts are used, the %- ampere type are 
needed. The filaments of the audio tubes 
can be placed on one control or individ- 
ually. Also break the B plus 90 -volt Lead, 
allowing it to go to the audio plates only. 
Connect the plate of the radio frequency 
amplifier tube to a B plus 67% post. 

s s s 
WHAT ARE known to be the constitu- 

ents of Bakelite? (2) -By whom was it 
invented? - William Fervent, Lansing, 
Mich. 

(1) -A special paper pulp, treated with 
carbolic acid and formaldehyde. (2) -Dr. 
Bakeland. 

s s s 
WHAT IS vitreous electricity?-Mar - 

shall Fallter, Burlington, Ia. 
It is that electricity produced on the 

surface of glass when silk is rubbed over 
(Continued on page 30) 
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Deaf Able t® Read Sounds 
1Fr®m Set by New Device 

Ability to Distinguish Different Pitches First Must Be Acquired - 
J. W. Legg, Westinghouse Engineer, Is the Inventor - 

Presence of Oil in Ground Detected 

Translating sound vibrations into vis- 
ible waves, or allowing deaf people to 
see music or speech, may now be done 
with the aid of a new device known as 
the Osiso, invented by J. W. Legg, a re- 
search engineer of the Westinghouse 
Electric and Manufacturing Company, 
and demonstrated at the company's offices 
at 150 Broadway, N. Y. City. It is really 
an oscilloscope, but reduced to portable 
size. The old type was used successfully 
during the World War, but due to its 
bulkiness, huge expense and intricacy of 
operation, was not used very much since. 
Legg's device also may be used to locate 
oil, by sound tappings, and "see" sounds 
made a great distance away, etc. It can 
also be hooked up to the output of a 
radio set or telephone and enable a deaf 
person to see the music or speech, etc. It 
is necessary for the deaf person to learn 
how each sound appears visually so that 
it can be recognized instantly. 

The success of the instrument is due 
to the use of a tiny powerful magnet. 
That and the smallest mirror in practical 
use in the world are the vital parts. The 
mirror is one three -hundredths of an inch 
thick. This tiny mirror is mounted on 
two wires, which are suspended between 
the poles of the magnet. Theoretically, 
when a current flows through the wires in 
a strong magnetic field, the wires will 
tend to move. The direction of the move- 
ments depends upon the direction of and 
strength of the flow. In the device the 
sound vibrations are the current which is 
fed into the wires supporting the mir- 
ror. As the wires move, the mirror 
moves with it, flashing beams of light. 
Each beam, reflected from the mirror, 

takes the same shape at every repetition 
of the identical sound, while it- varies 
with other sounds. This variation may 
either be watched or photographed. The 
Phonoscope, another development like 
the Osiso, allows greater amplification 
and also carries a special drum, from 
which the signals may be read. 

Working of Voice 
Mechanism Filmed 

Columbus, O. 
For the first time, Professor G. Oscar 

Russell of Ohio State University, has 
photographed the interior workings of the 
human voice mechanism, during normal 
speech. Many theories regarding the 
activities of the organs are expected to 
be upset pending the developing of the 
many negatives of the photos taken. The 
opening up of many secrets are expected 
to be felt in the radio, telephone and 
phonograph industry, as well as the voice 
culture, language, and deaf mute instruc- 
tion. 

The photos are obtained with a full - 
sized camera, which is linked up to a 
tube, about the size of a lead pencil, ar- 
ranged to conform to the contour of the 
mouth, containing mirrors, lenses and 
prisms and a special lighting device. The 
tube was devised by Prof. Russell, while 
the lighting was the work- of Professor 
Raymond Weeks of Columbia University. 
Prof. Russell is coming to the phonetics 
laboratory of Columbia, where he intends 
to stay for six months to study the voice 
and continue experiments with the de- 

vice. 

Invent®r Demonstrates I-Iis Device 

(Wide World) 
J. W. LEGG, the inventor of the Osiso, speaking into the " Phonoscope," while Miss 
E. S. McKay reads the waves produced by the small mirror revolving on the drum. 

(Wiley) 
Top -Director- Announcer R. H. Riney, 
seated at his desk in the studio of stati 
Eleanor Horn, staff pianiit. Turning tL 

director of 
Middle -The reception room of static 

accomm 
Bottom -Interior of the studio of WL. 

'ecorations is s 
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oectiwnately known as "Old Man Bob," o WLAC. Seated at the piano is Misa 
s music is Mrs. Clyde Walters, program 

the station. 
n WLAC, wherein 250 guests may be 
odated. 
N.C. The color scheme of the attractive 
her and black. 

Rule of Studio Splendor 
Spreads South of the Line 

Faith of Public and Broadcasters in the Permanence of the Art 
Attested by Exquisite Decorations -WLAC a 

Towering Example 

The faith of the public in the perman- 
ence of broadcasting is attested by the 
ever- increasing elaborateness of the 
studios from which the programs are 
sent out. In the early days the micro- 
phone was placed anywhere and the place 
was called a broadcasting studio. But 
those were the days when the announcer 
and the phonograph constituted the staff 
of "artists." 

As radio grew, the demand for better 
quality arose, and the first place to im- 
prove the quality was in the studio. One 
of the first sources of bad quality from 
a technical point of view was found to 
be the echo from the walls of the studio. 
To remedy this trouble draperies were 
hung about the walls, so that no sound 

would be reflected from them. These 
draperies first consisted of cheesecloth 
and cotton batting. They were very ef- 
ficient but not very artistic. The next 
step was to employ draperies of artistic 
design to harmonize with the artistic 
temperament of the artist performers who 
had replaced the old phonograph. The 
improvetent at the station always kept 
ahead the improvement in the receivers 
which were used to pick up the stations. 

One of the latest of the better equipped 
stations to join the family of broadcasters 
is WLAC, the "Thrift" station of Life 
and Casualty Insurance Company of 
Nashville, Tennessee, operating on a 
wavelength of 225.4 meters, and on a 
power of 1,000 watts. 

AF Used With Stethoscope 
][an CmñmeoDetec¢ñnng Machine 

Audio- frequency amplification, so famil- 
iar to radioists, was used by Dr. A. P. 
Link, psychology instructor at New York 
University, in a demonstration of a 
crime- detecting machine before the New 
York Electrical Society. 

The combination stethoscope and audio 
frequency amplifier has an amplification 
constant of 100,000, and enables an audi- 
ence to hear the heart beats of the sub- 
ject put under the test. 

Three persons selected from the audi- 
ence were sent out of the room under 
sealed instructions. One of the three, 
chosen by lot, went to a room on the 
tenth floor of the building, where a letter 
was taken out of an overcoat pocket. The 
culprit, acting under instructions removed 
$10 and replaced the envelope and a letter 
it contained. The culprit, whose identity 
was not revealed to the audience, then 
returned "to face the music." 

Dr. Link then subjected each of the 
three to the electrical psychology tests. 
The emotions aroused by the guilt of the 
"robber" became instantly evident on the 
records of the apparatus. 

An electrical stethoscope, specially de- 
vised by the Bell Telephone laboratories, 
amplifying the heart -beat sounds, enabled 
the audience to hear the thumping of the 

heart. When the young man who had 
opened the envelope and removed the $10 
was asked questions bearing on the "rob- 
bery" his quickened thumping of the 
heart when the key words were mentioned 
was instantly audible. 

In addition to the quickened heart beat 
of the one who removed the $10 from the 
envelope, "guilty excitement" was also 
demonstrated in the form of a moving 
spot of light thrown on a screen in full 
view of the audience. The spot shot clear 
across the screen when the person ques- 
tioned became unduly excited. 

Dr. Link explained that excitement 
lowered the electrical resistance of the 
skin. This, he said, was especially true 
when an effort was made to lie or to con- 
ceal the truth. 

According to Dr. Link, this reaction is 
entirely outside the control of the person 
examined. He said this apparatus was "a 
complete give -away of the emotions 
which the robber was attempting to con- 
ceal." Dr. Link also explained a number 
of psychological tests, electrical and other- 
wise, now in use for the selection of em- 
ployes either for hire or promotion. He 
said these tests must not be used as in- 
fallible guides but as an aid to the general 
common sense. 

DeLuca to Make Air Debut 

BENIAMINO GIGLI MME. RENEE CHEMET GIUSEPPE DE LUCA 

Gigli, tenor (air debut), De Luca, baritone, both of the Metropolitan Opera Co., and 
Mme. Chemet, French violinist, will broadcast from a WJZ chain in a Victor prorgam 

Friday, January 14. 
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A THOUGHT FOR THE WEEK 
WHAT has become of the orator who 

!'Y formerly told his enchanted listeners 
that "Radio is in its infancy?" Perhaps he 
has joined that happy band in whose mem- 
bership is the most widely quoted author 
ever known- Joseph Miller, Esq. 
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Coolidge Pursued 
by Radio Jynx 

Broadcasting of the recent speech of 
presentation of the key of the city of 
Trenton to President Coolidge, at the 
ceremonies incidental to the celebration 
of the 150th anniversary of the Battle of 
Trenton by WOR, Newark, was suddenly 
halted when an SOS from the British 
ship Clearton, at a point about 500 miles 
east of New York in the Atlantic, was 
received. This was at approximately 
10:50 p. m. She had reported that her 
rudder was gone, adding that immediate 
assistance was necessary. The ship had 
left Dec. 26 for Queenstown. Not until 
11:27 p. m. was broadcasting resumed. 
Although most stations immediately went 
off the air, there were a great many which 
did not go off until fifteen minutes later. 

President Coolidge had already con- 
cluded his speech dealing with. the sesqui- 
centennial celebration. 

A few weeks previous, broadcasting of 
President Coolidge's speech at a students' 
debate was interrupted because the aurora 
borealis interfered with the remote con- 
trol land wires. 

The Taming of the DX Hound 

ISTOOD by my set at midnight, 
As the clock was striking the hour, 

And a face rose o'er my shoulder - 
And the features were long and dour. 

I saw HER bright reflection 
In the panel of my set, 

And a raspy voice inquired: 
"Ain't you gone to bed as yet ?" 

How often, O, how often 
In the days that had gone by 

I had sat by that set at midnight 
And heard just the same old cry. 

(Hayden) 

How often, O, how often, 
I had wished that darned old clock 

Could tick like a feather duster, 
Nor wake up a wife to mock. 

And I think of how many thousands 
Of care -encumbered men 

Have sat by their sets at midnight - 
And I've cussed a bit and then - 

I see the long procession 
With one as their faltering head, 

Shut off the set and meekly 
And as ruefully go to bed. 
--Hank Shortfellow. Per R. B. H. 

Consulted by Air, 
On the arrival of the Lamport & Holt 

freighter Voltaire at Hoboken recently a 
check for f20, or nearly $100, awaited 
Dr. Le Sieur Weir, ship's surgeon which 
was payment of medical services rendered 
by wireless in midocean. 

When the Voltaire was southbound on 
her voyage to and from South America 
which was just completed, she received a 
radio message from the captain of the 
British freighter Speaker of the Harrison 
line, telling of the illness of one of the 

Doctor Gets $100 
officers and asking for medical advice. A 
description of the symptoms convinced 
Dr. Weir that the man was suffering an 
attack of appendicitis and he quickly 
transmitted suggestions for his relief. 

Ten hours later an answer, with thanks, 
was received, declaring that the officer's 
condition showed a decided improvement. 

The conclusion of the story was written 
when a check from the president of the 
Harrison line was delivered to Dr. Weir, 
who accepted it with thanks. 

BUREAU TESTS DRY CELLS 
Washington. 

Longer life dry cell batteries is engag- 
ing the attention of the Radio Laboratory 
of the Bureau of Standards. Samples of 
dry cells have been collected from 20 
different manufacturers for testing. They 
will be measured for the dimensions of 
the various cells and readings made of 
short -circuit current and open- circuit 
voltage. The tests will continue for sev- 
eral months. 

STATION FOR AMAZON RIVER 
Washington. 

A broadcasting station of 1,000 watts is 
to be erected in Manaos, up the Amazon 
River, according to a report to the De- 
partment of Commerce. The station will 
operate on 100 meters. American fans 
with sets that tune that low should be 
able to pick up the station under favor- 
able conditions. 

WILL ROGERS BACK TO MIKE 
Will Rogers has signed a return en- 

gagement for an Eveready Hour to be 
broadcast this month. About two years 
ago the cowboy- humorist, who lately as 
"minister aplenty" set the world laugh- 
ing good naturedly over American poli- 
tical problems, was a guest of the Ever - 
eady Hour. This year he will be sup- 
ported by the De Reszke Singers, who 
have been appearing with him in his 
stage engagements throughout the coun- 
try. 

A PHENOMENON' OF METALS 
A thermo -electric junction is one in 

which two dissimilar conductors, when 
heated or cooled so that a difference of 
temperature is established between them. 
creates a difference of potential, causing 
an electric current to flow. This phe- 
nomenon is used to measure current flow 
by the degree of heat. 
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Compromise Radi® It ill 
Expected t® Pass Soon 

Washington. 
The demand for compromise in Con- 

gress on radio legislation may lead to 
the adoption of the proposal for a com- 
mission to regulate radio with the details 
of administration left to the Department 
of Commerce. This is the concensus of 
experts in the Senate and House who are 
interested in radio. 

The definite. statement of Senator C. 
C. Dill, author of the Dill Bill, that it 
will be "compromise or nothing" has 
weakened the position of the While bill 
supporters. Senator Dill's bill which 
passed the Senate without a record vote 
would turn all radio matters over to an 
independent commission. 

Representative Wallace White, Jr., 
author of the White bill, which passed 
the House by an overwhelming vote, is 
equally positive in his opposition to the 
Dill bill. His bill would place the details 
of administration of the law in the De- 
partment of Commerce with a commis- 
sion to pass upon appeals. 

The general view is that the com- 
promise proposed does not differ essen- 
tially from the White bill, which has the 
support of the President. The controver- 
sial poirtt would be as to whether the 
Commission is to be independent or sub- 
ject to executive authority. 

Senator Dill and Representative White 
are going over the entire scale in an 
effort to reach an agreement. They both 
realize the situation is getting more criti- 
cal because of the flood of new stations 
increasing interference to reception. 

There seems to be little doubt that a 
bill of some kind will be enacted before 
the end of the session. 

College Stations 
ack White li g1 1 

Washington. 
Members of Congress have been peti- 

tioned by the Association of College and 
University Broadcasting Stations to enact 
immediately a radio law. Explaining that 
lack of regulation has resulted in unsatis- 
factory conditions because of "wave jump- 
ing," the University Broadcasting sta- 
tions recommend passage of the White 
bill. 

"Owing to inadequate legislation and 
the resulting inter- station interference," 
says the Association, "existing conditions 
in connection with radio broadcasting are 
very unsatisfactory. Due to wave jump- 
ing and the licensing of new stations, the 
situation is rapidly becoming worse. We, 
therefore. believe it to be imperative that 
specific and adequate radiolegislation be 
passed as the present session of Congress. 

"We favor the White bill, if provision 
be made for the creation of an advisory 
committee of competent engineers who 
shall act as a board of appeal, and pro- 
viding, further, that additional appeal 
may be had to the courts. We also sug- 
gest that at least one member of the ad- 
visory committee be chosen from the en- 
gineering faculty of an institution of 
higher learning." 

Flewelling Suggests 
Board of Engineers 

Considerable speculation has arisen 
over the possible appointees on a radio 
commission to govern the assignment of 
wavelengths if the Dill bill is made a 
law. E. T. Flewelling, radio engineer of 
Dayton, Ohio, said : 

"Engineers should comprise the board 

of control for radio if such a commission 
is established. The assignment of wave- 
lengths is an engineering matter and 
should properly be in the hands of en- 
gineers, not politicians. 

"Granting the necessity for a national 
figure with diplomacy and tact to act as 
the arbiter between those differing on the 
matter of wavelength assignments, the 
fact remains that only capable engineers 
with proper training will be able to work 
over the present wave assignments and 
iron out some of the heterodyning that 
now exists." 

17 New Stations 
Make Total 671 

Washington. 
The total number of stations has been 

swelled to 671, with the advent of seven- 
teen new broadcasters just licensed by 
the Department of Commerce, two of 
which are of 1,000 watts each, and one 
500 watts. 

During the last days of 1926 seven sta- 
tions changed their wavelengths, two 
stations changed their calls, and four sta- 
tions discontinued operation. 

NEW STATIONS 
Call meters freq. Purr. 

WLBR -Alford Radio Co., 
Belvidere, Ill. 249.9 1200 50 

WAOK -A. H. Andreason, 
Ozone Park, N. Y. 247.8 1210 100 

WMBA -L. J. Beebe (port- 
able) R. I. 249.9 1200 100 

WLBX -J. N. Brahy, Long 
Island City, N. Y 230.6 1300 250 

KKP -City of Seattle, 
Seattle, Wash. 260 1153 15 

WLBU -M. B. Griener, 
Canastota, N. Y 220 1363 5 

WLBZ -T. L. Guernsey, 
Dover -Foxcroft, Me. 299 1003 50 

KROW -Oregon Broadcast 
Co., Portland, Ore. 231 1298 250 

WLBW- Petroleum Tel. 
Co., Oil City, Pa. 321 934 250 

KGDW -F. J. Rist, Hum- 
boldt, Neb. 241.8 1240 100 

KGEF -Trinity Meth. Chr 
Los Angeles, Cal. 516.9 5801000 

WABQ- United Bdcst. Co , 

Philadelphia, Pa. 260.7 1150 500 
KMED -W. J. Virgin, Med- 

ford, Oregon 250 1199 50 
WLBV -J. F. Weimer & 

D. A. Snick, Mansfield, 0230.6 1300 50 
WLBT -Harold Wendell, 

Crown Point, Ind. 230 1304 100 
KOMO- Fisher Blend Sta- 

tion, Seattle, Wash. 305.9 9801000 
KGEH- Eugene Bdcst. Sta- 

tion, Eugene, Ore. 236.1 1270 50 

WAVELENGTH CHANGES 
WKBO- Jersey City, N. J., from 309.1 

M. 970 K. C. to 303.9 M. 986.6 K. C. 
WJAR- Providence, R. I., from 305.9 

M. 980 K. C. to 483.6 M. 620 K. C. 
WIBW -Chicago, Ill., from 220.4 M. 

1360 K. C. to 215.7 M. 1390 K. C. 
KRLD -Dallas, Texas, from 353 M. 

849.4 K. C. to 357.1 M. 839.6 K. C. 
WSBT -South Bend, Ind., from 315 M. 

951.8 K. C. to 315.6 M. 950 K. C. 
KUJ- Seattle, Wash., from 345 M. 

869 K. C. to 352.5 M. 850.6 K. C. 
KVI- Tacoma, Wash., from 242.5 M. 

1237 K. C. to 342.5 M. 875.4 K. C. 

CALL CHANGES 
KGEA, Seattle, Wash., changed to 

KUJ. 
WOAW, Omaha, Nebr., changed to 

WOW. 

IN SONG AND STORY 

PAULINE WATSON, popular con- 
cert violinist and lyrist, who appears 
weekly at WPCH, New York City. 
Miss Watson illustrates her solos with 
original versions of the stories con- 

nected with the songs. 

Full Opera Broadcast 
Predicted by Johnson 

Edward Johnson, brilliant tenor of the 
Metropolitan Opera, will broadcast his 
Atwater Kent concert from WEAF and 
fourteen connected stations, on Sunday 
night, at 9:15 p. m. 

The famous Canadian tenor, who has 
toured the world in concert, has become 
an enthusiastic radio fan and predicts 
that it will not be long before the operas 
will be broadcast in full from metropoli- 
tan centers, resulting ultimately in opera 
becoming America's most popular form 
of dramatic entertainment. 

Mr. Johnson believes the large oper- 
atic organizations will soon arrive at a 
realization of the publicity value of 
nation -wide broadcasting and that this 
radio development will in time effect an 
increasing number of opera companies. 
He also predicts that larger cities will in 
time support municipal opera, as European 
cities have done for years. 

"Never before has a nation made such 
strides in bringing music to the people," 
said Mr. Johnson, "and never before has 
there been such an imperative de'ire for 
the finer things that older civilization 
and culture have given. 

"Radio, phonographs and reproducing 
pianos have brought music into almost 
every home, and the result is that choral 
societies, orchestras and bands have 
sprung up by the hundreds. I returned 
from ten years in the old world to find 
fifteen symphony orchestras of the first 
rank. 

"I believe the next important step in 
radio development will be the broadcast- 
ing of complete operas. Tendencies in 
this direction are already apparent. All 
the leading opera singers are now broad- 
casting operatic arias, and the broadcast- 
ing of synopses of operas of one hour 
duration is proving most popular. Opera 
will surely be broadcast when subsidized 
to reach more people. 

"American audiences are higher intel- 
lectually than European audiences. The 
American audience finds pleasure in 
bringing its own fancy to bear on its 
music. For this reason the American 
public would be particularly receptive to 
the broadcasting of opera. The radio 
listener must fancy his own colors, char- 
acters, settings to gather his own picture 
of what the music interprets. This all 
takes thought and gives rise to great 
flights of imagination, and American peo- 
ple are accustomed to think more and 
give freer reign to their imagination." 
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DOOR OR DRAPE CONTROLS VOLUME 

Old) (lcrr) 

WHEN YOU do your listening in a room adjoining the one where the speaker 
is, if the signals are too loud, you do not have to go in the other room to 
remedy this. Just vary the position of the door which separates the two rooms. 

The same effect can be had with curtains or draperies. 

Ludlow Plays Stradivarius 
In It roadcasts from W.117 

WJZ was one of the first broadcasting 
stations in the country to obtain the serv- 
ices of an internationally known con- 
cert artist as a member of the studio per- 
sonnel. He was Godfrey Ludlow. rec- 
ognizedly, one of the most talented con- 
temporary violinists. Born in Australia, 
he received his early musical education 
there and at the age of ten was awarded 
the Gold Medal for New South Wales. 
At fourteen he left Australia, to spend 
three years in Prague and two years in 
Vienna studying under the great master, 
Sevcik. When he was seventeen, he pass- 
ed the highest violin examination in the 
world and entered the Maester -Schule 
(Master School) of the Imperial and 
Royal Academy of Music at Vienna. 

In a two -year tour of Europe he made 
no less than five command performances 
before The crowned heads of the countries 
he visited. He went to London when he 
was nineteen and made his debut appear- 
ance at Queen's Hall ; he created such a 
furore in London musical circles that his 
debut was followed within a week by a 
special command performance at Buck- 
ingham Palace. After a brief concert tour 
of the United Kingdom, he went to Russia 
and studied with Leopold Auer. 

He was returning through Dresden in 
the Summer of 1914 when he was seized 
as a prisoner of war and placed in the 
Ruhleben Prison Camp, where he re- 
mained for more than four years. Im- 
mediately upon his release in 1918 he re- 
turned to England and toured Great Brit- 
ain with Dame Nellie Melba. 

Ludlow went to New York in 1924, and 
made a most favorable debut at Aeolian 
Hall immediately upon arrival. 

Mr. Ludlow owns the priceless De 
Rougemont Stradivarius. This violin, 
which Ludlow plays in all of his recitals 
through WJZ, was made by Antonius 
Stradivarius, in the famous violin town of 
Cremona, Italy, in 1703. Ludlow attained 
fame as a violinist in Europe and after 
the war made his way to London, where 
he began his search for a violin worthy 
of his ability. A London dealer who knew 
of the whereabouts of the De Rougemont 
Stradivarius undertook a special trip to 
Brighton, England, where the instrument 

was obtained from a vault of the family 
whose name it bears, where it had lain 
for almost a century, and upon being 
brought to light the violin was sold to 
Mr. Ludlow. Little is known of the 
travels of this violin from its date of 
manufacture to the time it came into the 
possession of the De Rougemont family 
in the early part of the 19th Century, 
but history tells us that late in the 18th 
Century the violin was played in Berlin, 
and again in the early part of the 19th 
Century it was played before the French 
Emperor at Versailles. 

When Ludlow and leading connois- 
seurs in New York City had occasion to 
open the instrument they found that the 
four interior supporting blocks remained 
just as Antonious Stradivarius left them 
when he glued the violin together 224 
years before. Of course, the neck, finger- 
board and tailpiece are all modern to fit 
the requirements of the present -day hand, 
as in the days of Stradivarius, the manual 
measurements were much smaller. The 
head and all other tone- producing parts 
remain intact, even to the rich, colorful 
varnish for which the master was so 
famous. 

Forecasts for the 
Radio Need Real 
Weather Genius 

There's nothing unusual about forecast- 
ing the weather; it is done for practically 
every newspaper in the nation. But the 
forecasting of radio weather is a bit un- 
usual. 

"Good volume and distance to the east 
Monday night ; poor distance and probably 
fading to the south; probably poor distance 
west and southwest." 

"Reception uncertain Thursday night; 
probably poor distance with static and fad- 
ing." 

These are typical of the radio weather 
forecasts which "The Milwaukee Journal" 
publishes daily in connection with its regu- 
lar weather forecast column. An attempt 
was made by that paper to have the weather 
bureau of Milwaukee predict radio recep- 
tion as it does weather, but the chief of the 
bureau frowned on radio forecasting as too 
uncertain. 

However, the Milwaukee meteorologist, 
W. P. Stewart, is interested in radio fore- 
casting and is co- operating with "The Jour- 
nal" in its new undertaking. He believes that 
ultimately, weather may be forecast from 
radio reception, rather than radio reception 
from weather. 

The forecast is made by R. G. Lynch, a 
member of The Journal editorial staff, and 
is based on a system worked out by Eugene 
Van Cleef of Ohio State University. The 
weather bureau supplies a map of high and 
low pressure areas, based on observations 
made at seven o'clock each morning. The 
radio forecast is prepared from this, with 
the bureau's weather forecast as a guide 
to probable movement of the pressure areas 
as indicated by the noon readings. 

The radio forecaster keeps a file of the 
weather charts, with forecasts and results 
noted on the reverse, for future guidance. 

Fundamental Suppressed, 
Yet the Ear Can Hear It 

The pitch of a tone having many har- 
monics is not entirely determined by the 
fundamental, but rather by the frequency 
difference of the harmonics. 

This is proved by the fact that if the 
fundamental is completely suppressed 
the ear still hears it when listening only 
to the overtones of that tone. Distortion 
enters and the fundamental is reproduced 
in the ear. For example, if the funda- 
mental is 100 cycles and if the sound is rich in harmonics, the 100. cycle funda- 
mental may be completely suppressed and 
still the ear will hear it while listening 
to the harmonics only. 

Pianist Finds Radio 
Faster Than He Is 

Washington. 
Even those most intimately associated 

with radio cannot seem to realize the 
lightning speed with which it travels. An 
illustration of this point is contained in 
a story recently told to Acting Secretary 
of Commerce Stephen Davis, who takes 
delight in repeating it. 

A pianist at Albany, N. Y., whose music 
is broadcast through WGY, Schenectady, 
is fond of listening to himself play by 
radio and when he sits down to perform 
he usually has a pair of phones over his 
ears. 

One evening, not long ago, he thought 
he would listen to the radio and directly 
the piano at the same time, so he put on 

only one ear phone. After playing a few 
minutes, he exclaimed in astonishment : 

"My God, they're both coming in to- 
gether." 

Schenectady is 17 miles from Albany. 
The radio signals went to Schenectady 
by land wires and back by radio, a dis- 
tance of 34 miles. He was sure his 
musically trained ears would detect a 
slight difference between the time of the 
radio and the piano. 

4 -A -WEEK FOR SPECHT 
Paul Specht's orchestra, broadcasting 

from Twin Oaks restaurant in New York 
City, is on the air four different periods 
each week. 
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Has Index Voice 
But Fails t® Land 
Announcer's J®b 

Portland, Ore. 
Even with radio announcers life is not 

all paradise. 
There are hundreds of fans who think 

they can do the job better than it's being 
done and who do not hesitate to write 
their "honest" opinion concerning the ad- 
vantage to the station of employing then. 

One of the most remarkable letters 
that has come to a certain Chicago sta- 
tion in a long time was received a few 
days ago from Lincoln, Neb. The writer 
stated that his announcing would abso- 
lutely make WMAQ a peer among 
stations. 

"Its my voice," he explained, "and also 
my mind." 

"To me the voice is the index of the 
mind. It portrays my personality and 
mind qualities." 

Apparently other qualities are needed 
for announcing, for Robert Whitney is 
still at the microphone as chief announcer 
for WMAQ. 

German Fans Ask 
Curb on Advertising 

Los Angeles, Cal. 
Persons who own radio sets in Germany 

are forced to pay 50 cents a month for 
their pleasure. This fee is levied by the 
government and is enforced to the letter. 
KNX, the "Evening Express" radio sta- 
tion, reports that stations over there are 
trying hard to keep advertising matter 
off the air so that fans, who in a way 
pay for their entertainment, can have 
the best. 

MAXWELL PREDICTED WELL 
About 50 years ago J. Clerk Maxwell 

predicted by mathematical reasoning the 
existence of radio waves, or rather of 
electro- magnetic waves. His theory is 
now the foundation upon which radio is 
laid. 

FIRMNESS PAYS 

WHEN CONNECTING up leads to 
the storage A battery, be sure to 
screw the nut down tightly. A poor 
contact causes flickering of filaments. 

11 -Week Trip Reduced 
to 4 Hours By Radio 

Joseph B. Forbes of the Crescent 
Athletic Club, Brooklyn, N. Y., vice - 
president of the Stille Slicing Machine 
Company, made a trip in four hours the 
other night, covering territory which had 
taken him eleven weeks to cover. The 
quick tour was made by radio. 

Sitting before the loud speaker in the 
home of Eric H. Palmer, of the Freed - 
Eisemann Radio Corporation, Mr. Forbes 
went to all the cities via radio, hearing 
in rapid succession Chicago, Cleveland, 
Detroit, Cincinnati, Omaha, Minneapolis, 
Kansas City, Davenport, Fort Worth, 
Dallas and Los Angeles, principal stop- 
ping places on his recent business trip, 
and he "visited" them again between 9 
P. M. and midnight, with the exception of 
Los Angeles, which was after 9 P. M. 

KFI and WFAA were on the air at the 
same time, but their transmission was so 
true that 'they were easily separated. The 
crooning ukelele player at KFI carried 
well over the great distance, an indica- 
tion of the remarkable reception that 
marked that night. KFI's dance music 
carried stronger. 

Three Stations 
In South Join 
"Red Network" 

The National Broadcasting Company 
extended its facilities to radio listeners in 
the Southern portion of the United 
States through the addition of three sta- 
tions, WSM, Nashville Tenn.; WHAS, 
Louisville, Ky., and WSB, Atlanta, Ga. 
Beginning January 4 these stations were 
linked with the National Broadcasting 
Company's Red Network for the broad- 
casting of the Eveready Hour, which is 
broadcast every week on this evening 
from 9:00 to 10:00 o'clock, Eastern 
Standard Time (8:00 to 9:00 P. M., Cen- 
tral Standard Time) through WEAF, 
WEEI, WJAR, WTAG, WGR, WFI, 
WGY, WRC, WCAE, WTAM, WWJ, 
WSAI, WGN, KSD, WOC and WCCO 
simultaneously. 

The three Southern stations which 
will cooperate with the National Broad -. 
casting Company in this latest extension 
of its facilities have been outstanding in 
their own territories, and the new hook- 
up will place at their disposal new pi c- 
gram material of high quality. All three 
stations will broadcast the Eveready Hour 
as a regular weekly feature and WHAS 
and WSB will also regularly transmit the 
entire Capitol Theatre program on Sun - 
day evenings from 7:20 to 9:15 P. M. 
(Eastern Standard Time) (6:20 to 8:15 
P. M. Central Standard Time). For the 
present National Broadcasting Company 
programs will be sent to this Southern ex- 
tension only on Tuesday and Sunday 
nights. 

WSM is owned and operated by the 
National Life and Accident Insurance 
Company on a wavelength of 283 meters 
(1,080 kilocycles) with 1,000 watts power. 
WHAS, owned and operated by the 
"Courier Journal and Louisville Times," 
uses a 400 meter wavelength (750 kilo- 
cycles) with 500 watts power. WSB is 
owned and operated by the "Atlanta Jour- 
nal" on a wavelength of 428 meters (700 
kilocycles) with a 1.000 -watt transmitter. 

Asheville I> egins Work 
On Upot®oDate Stati®n 

Asheville, N. C. 
Construction of a studio and mechanical 

operating room to house Asheville's new 
municipal radio broadcasting station was 
started recently on top of the Flatiron 
building. At the same time a wire order- 
ing shipment of the transmitting appar- 
atus was sent to the Nashville insurance 
company from which the 1000 -watt station 
was optioned some time ago. Bids were 
asked on construction of two galvanized 
steel towers to support the huge aerial. 
These were the latest developments in 
regard to the radio broadcasting project 
organized a short time ago by the Ashe- 
ville Chamber of Commerce. They were 
authorized by directors of the civic or- 
ganization in meeting recently, after they 
had been recommended by the recently - 
appointed board of governors of the radio 
station, F. A. Barber, E. A. Jackson, Jr., 
and Carl R. Bamford. 

An effort will be made to place the 
transmitting outfit in commission within 
thirty days. F. Roger Miller, manager of 
the Asheville Chamber of Commerce, said. 

Appointments of J. Dale Stentz, former 
business manager of the Southern Metho- 
dist assembly at Lake Junaluska, as pro- 
gram director, and of Albert W. Shron- 
shire now assistant operator for WSB. 
the Atlanta Journal. as chief operator. 

were also made by the directors upon 
recommendation of the hoard of gover- 
nors. 

Decisions to go ahead with the estab- 
lishment of the station despite the fact 
that only a little more than $20.000 of the 
$35,000 needed for the purpose has been 
raised, was reached by the directors after 
they agreed the opportunity. Five thou- 
sand dollars additional is expected to be 
raised very soon. The remaining $10,000 
will have to be raised before the station 
starts operation, it was announced. 

Frank A. Barber, chairman of the radio 
committee of the Asheville Chamber of 
Commerce. is now completing arrange- 
ments with the National Broadcasting 
chain to secure their programs here for 
relay purposes. This would entail the 
placing in Asheville of two direct wires 
from their studios giving the city direct 
contact with the finest programs pro- 
duced in the world. Even the smallest 
and cheapest sets in the city will be able 
to receive these by this arrangement. 

Another meeting of the Chamber of 
Commerce radio committee was held to 
check up on the funds collected and 
pledned for the installation of the broad- 
casting station here. Frank A. Barber, 
chairman of the committee. said that $12.- 
IMO iç still needed for the radio fund and 

that the campaign will continue until the 
$35,000 is collected as the station will not 
he put into operation until the full 
amount is in hand. 

J. Dale Stentz, program director for the 
station in Asheville, (call letters WWNC), 
was in Atlanta studying the operation of 
WSB. Mr. Stentz spoke and sang over 
the station and was heard by a number 
of Asheville residents. He will get in- 
formation from the officials of WSB and 
will confer with J. T. Shropshire, assist- 
ant operator there, who has been em- 
ployed as chief operator for WWNC. 
Mr. Stentz will also visit Nashville, 
Washington, and New York City stations 
and will be joined in New York by Mr. 
Barber. 

The station has been shipped from 
Nashville, and every old part on the plant 
which has been improved has been re- 
placed by the newest devices. Mr. Stentz 
said that he will devote a great portion of 
his time upon returning to Ashville to 
the organization of talent in this section 
for programs. He plans to organize a 
male chorus for radio. 

RESINOUS ELECTRICITY NEGATIVE 
Resinous electricity is another name for 

negative electricity. It may be produced 
by rubbing the surface of such a body as 
shellac or sealing wax with flannel. 

ZERO POTENTIAL IS REAL DX 
The earth is arbitrarily taken as the 

zero noint of electric potential. Theo- 
retically, zero potential is the potential 
of a point infinitely distant from all bodies 
possessing electricity. 
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THE RADIO TRADE 
Town's Big Idea 
On Service Grows 

Binghampton, N. Y. 

The Radio Service League, established 
about a year ago to furnish free radio 
service to its members, has moved to new 
and larger quarters, 30 Leroy Street. The 
object of the league is to cater to the 
radio owner, keeping his set in condition 
by regular inspection. In its new loca- 
tion, the league will carry a complete line 
of high grade radios, featuring the Gil - 
fillan, as well as a complete line of bat- 
teries, tubes, speakers, and all radio ac- 
cessories. The league gives a member- 
ship in the league with every radio set 
sold entitling the holder to free inspection 
and service by thoroughly trained radio 
mechanics. The service department of 
the league is in operation until 11 o'clock 
every night, giving service at a time when 
it is most needed. 

1927 to Break Record, 
Say Jardine and Kent 

Secretary of Agriculture William M. 
Jardine, largest user of radio broadcast- 
ing, and A. Atwater Kent, largest manu- 
facturer of radio receiving sets, believe 
that the new high records established for 
radio in 1926 will not merely be equalled 
but will be outdistanced in 1927. 

The momentum attained in radio pro- 
duction and broadcasting in the closing 
months of '26 was not due primarily to 
seasonal conditions, in the opinions of 
these two experts. but was the result of 
a steady acceleration in radio demand 
that will continue through the new year. 

"Radio has definitely proved its effect- 
iveness in spreading information and edu- 
cation," says Secretary Jardine. "The in- 
creased use of radio by the department 
is proving of utmost value and its field 
of usefulness is constantly widening. The 
demand for high grade informational pro- 
grams, as shown by the thousands of let- 
ters received by us each week, grows 
greater every day." 

"As a proven utility, with a practical 
and cultural value even greater than its 
value as an instrumentality for entertain- 
ment, the field for radio has been immeas- 
urably widened during the past year," de- 
clares Mr. Kent, whose factory is now 
well into the production of its second mil 
lion sets. "The demand for efficient, 
high -grade sets was never so general nor 
so great as it is today." 

As a broadcaster, Secretary Jardine 
sponsors 22 weekly programs, broadcast 
through more than 100 stations. These 
programs cover a greater variety of ma- 
terial and fill a greater number of hours 
on the air than the combined offerings 
of any other half -dozen radio users. 

The "fan- mail" resulting from these pro- 
grams runs into many thousands of let- 
ters a week. 

Mr. Kent, famous as a broadcaster him- 
self, through his series of Sunday eve- 
ning programs by grand opera and con- 
cert stars, also was a pioneer in the pro- 
duction of single dial sets, now generally 
demanded by radio users. From a produc- 
tion of 6,628 sets in his first year as a 
radio manufacturer, ending May 1, 1923, 
his output has grown to 600,000 sets for 
the present business year, his one -mil- 
lionth set having been turned out De- 
cember 3, 1926. 

Links Phonograph and Radio 
A decided joy to every radio fan who 

owns a phonograph is an apparatus that 

picks up the delicate electrical impulses 
from the receiver and transforms them 
into mechanical vibrations which are en- 
larged and transmitted through the 
phonograph needle to the mica diaphragm 
of the reproducer. It should do electri- 
cally what the disc record does mechan- 
ically. It can be plugged into the set in 
place of the loud speaker, and is ready 
for instant use ; neither special fittings 
or batteries are required. It fits any 
phonograph and works on any set. Such 
an apparatus in the form of a complete 
unit is being offered by Blan, The Radio 
Man, of 145 East 42nd Street, New York 
City, at a low price, on a money -back, 
if not satisfied, guarantee. Blan is ne 
of the oldest- established radio men in 
New York and is well known to thcu- 
sands of radio fan commuters, whom he 
serves faithfully and well on their daily 
trek through Gotham. 

Engineers Service Co. 
Opens Audition Studio 

For the benefit of radio fans in and 
near the Metropolitan area and for'out- 
of -town fans who occasionally come to 
New York, the Engineers Service Co. 
have opened a large studio at 25 Church 
Street, New York City. Here, amid com- 
fortable and luxurious surroundings, a 
real demonstration of the "Ensco" three - 
foot cone speaker is given. The accous- 
tics of this studio are only equal to those 
of the average home and there are many 
drawbacks due to the location, down- 
town, surrounded by all kinds of inter- 
ference and the magnetic disturbance due 
to the steel structure of the office build- 
ing housing the studio. Nevertheless, the 
results attained are exceptional and one 
has to hear in order to believe. All are 
cordially welcomed and a visit here is 
certainly worth while to those in search 
of tone quality. This concern announces 
that they are now in full production on 
the new "Ensco" cone unit the direct 
drive distortionless unit for large cones, 
and that kits are now shipped out imme- 
diately on receipt of order. The "Ensco" 
kit is sold on a money -back guarantee 
and contains complete parts for building 
this wonderful three -foot cone speaker 
which can be built by anyone in a very 
short time. 

NOT A BABY PARADE 

(Hayden) 
A MILK bottle on top of a wood stick, 
used to hold the antenna wire, makes a 

good aerial insulator. 

Federal 11, udget 
]F®r Radio Put 

at $7,830,000 
Approximately $7,830,000 is requested of 

Congress in the annual budget to cover 
radio operations and the purchase of new 
equipment for the governmental depart- 
ments during the fiscal year 1928. 

Among the amounts chargeable to radio 
are naval requests for about $5,000,000, 
under an item totaling $18,800,000 for all 
engineering appliances, and salaries in 
the naval communication service, chiefly 
radio, amounting to $126,200. The naval 
research laboratory, devoting about half 
its efforts to radio research, seeks a total 
of $200,000 for the year. 

The signal corps of the army asks for 
$2,225,552, but that amount includes 
moneys for wire and cable operation as 
well as the army's radio service. This 
figure covers salaries, equipment and 
supplies. 

The department of commerce requests 
a total of $220,000 for enforcing the wire- 
less communication laws, provided no 
new law gives this service more work to 
do. This includes $45,000 to cover salaries 
of employees in the department; $142,000 
for field supervisors and inspectors, and 
the balance, $33,000 for equipment and 
supplies. Another department of com- 
merce item is $9,000 for enforcing the 
wireless law on steamships. The bureau 
of standards requests $49,800 for research 
work on radio. 

A considerable sum will be expended 
in equipping the airlanes with radio bea- 
cons and communicating service out of 
the moneys appropriated for the upkeep 
of the national airlanes carrying an 
amount in excess of three million dollars. 

A special appropriation of $5,750 is 
sought to pay the share of this govern- 
ment in the expenses of the International 
Radio Telegraph bureau at Berne. 

Music House in Atlanta 
Adds Radio Department 

Atlanta, Ga. 
The Cable Piano Company, one of the 

largest music houses in the country now 
has a radio department in its Atlanta 
branch. E. W. Dahlberg, for 15 years 
connected with the sale department of the 
Victor Talking Machine Company is the 
head of this department. 

Cable is dealer for the following lines: 
R. C. A. Radiolas, Cleartones, Atwater 
Kent and Victrola combinations. 

One of the features of the department 
headed by Mr. Dahlberg is the thorough- 
ly modern service department, employing 
four men and four automobiles, ready for 
instant attention to calls at any hour day 
or night. 

AN ACTIVE CITY 
Newark, N. J. 

Newark as a radio manufacturing center 
has been recognized throughout the coun- 
try for some time, and in this city will be 
found a hundred or more concerns mak- 
ing parts and complete radio sets. Be- 
sides the parts line and set manufactur- 
ing, Newark also has several storage bat- 
tery manufacturing plants. 

NEW CHAIN STORE OPENS 
Camden, N. J. 

Another new chain store of the Central 
Radio store combination, recently opened 
at 552 Federal St. This is the fifth store 
of this rapidly expanding organization, 
which was made possible through the 
consolidation of the Central Jobbing Com- 
pany and Wirtshafter Brothers of Phila- 
delphia. 
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A. D. Silva Is Appointed 
Farrand Vice -President 

C. L. Farrand, president of the Farrand 
Manufacturing Company, announces the 
election of A. D. Silva as vice -president 
in charge of engineering for the Farrand 
Company. Mr. Silva was chief engineer 
for the Atwater Kent Company. 

Mr. Silva for ten years prior to the 
World War was transformer engineer for 
the General Electric Company. During 
the war he served as captain in the Signal 
Corps and was stationed at the Signal 
Corps research laboratories in Paris, 
where he developed a means of wireless 
communication between army tanks. At 
the close of the war he was retained in 
the Government service as chief engineer 
of the Signal Corps at Camp Vail. 

Federated Associations to 
Meet Soon in St. Louis 

The Federated Radio Trade Associa- 
tions consisting of a large group of state 
and territorial radio trade associations, has 
selected the Coronado Hotel at St. Louis, 
Missouri, as the headquarters for its an- 
nual meeting and election of officers 
February 14, 15. 

This will be the second annual con- 
vention of this group of associations and 
is expected to be largely attended by the 
trade from all sections of the United 
States, because of its central location and 
of the interest of trade associations in 
this national body. 

The officers of the association are 
Harold J. Wrape, president of the St. 
Louis Radio Trade Association ; A. M. 
Edwards, secretary of the Michigan Radio 
Trade Association, and H. H. Cory of the 
Northwest Radio Trade Association, as 
secretary and treasurer. 

Victor Stock Sold 
So Public Can Buy 

The Victor Talking Machine Company, 
the largest concern of its kind in the 
world, was sold to the banking firms of 
Speyer & Co. and J. & W. Seligman & 
Co. in a tranaction which calls for pay- 
ment of $40,250,000 in cash if all the stock 
is acquired. 

Eldridge R. Johnson, president of the 
Victor Company, announced that, owing 
to the condition of his health and his 
desire to be relieved of business cares, 
he had given the bankers an option on the 
purchase of all his common stock at $115 
a share, and the bankers said a similar 
offer would be made to all other share- 
holders. His holding will require a cash 
payment of $28,175,000, it was estimated. 

Boys As Repair Experts 
Make Off With $195 Set 

Anthony and Valentine Tramontane, 
seventeen and nineteen respectively, 
were arrested recently as the authors of 
a new method of stealing radio sets. They 
were found carrying off a $195 set from 
the home of Mrs. Mary Sicks, 637 East 
219th St., N. Y. City. 

Mrs. Sicks said the boys came to her 
representing themselves as employees of 
a neighborhood shop, said they found 
some imperfection in the set and took the 
set, supposedly to the shop for repairs. 
The police said that the boys admitted 
thus taking four sets and pawning them. 

ONE SET TO 27 PERSONS 
The United States has one receiving 

set to every twenty -seven inhabitants. 
Production is progressing so rapidly that 
a large increase is expected by the end 
of the winter season. 

TRADE NOTES 
St. Louis, Mo. 

A new radio store has been opened by 
C. O. Burklin and G. Patton, pioneers in 
the radio field in St. Louis, at 620 Pine 
street. 

They are agents for the Rauland, 
Crosley, Stewart -Warner and Amplex 
radio receiving sets. 

They also carry a line of standard radio 
equipment and electrical appliances for 
the home. 

* * s 

St. Paui, Minn. 
Organization plans for a Northwest 

Radio Retail Dealers' Association were re- 
cently discussed by radio dealers at a 
meeting at The Saint Paul. Minneapolis 
retailers were invited. 

A constitution was drawn up and offi- 
cers elected. The St. Paul dealers re- 
cently withdrew from the Northwest Radio 
Trade Association. 

s s s 
Newark, N. J. 

The Halsey Supply Corporation of 232 
Halsey street, wholesalers and factory 
representatives for a score or more radio 
and automotive equipment manufacturers, 
has recently entered in its fourth year in 
business. The concern recentty moved to 
its new address, where enlarged quarters 
were obtained to carry a complete line of 
stock of various products manufactured by 
many of the country's leading firms. In 
1922 the firm started in the radio and au- 
tomobile equipment field, carrying but a 
few essential lines, and its business has 
grown with great rapidity. 

* * s 

Kansas City, Mo. 
A chain of radio stores, planned to 

reach a total of twenty, is being organ- 
ized by the Trego Radio Mfg. Co. Two 
of the stores already are operating here 
and a third has been opened in Omaha. 
The stores will be outlets for the com- 
pany of which Mrs. Nellie E. Trego is 
president. 

s 

Montpelier, Vt. 
F. W. Barrett recently opened a new 

store in St. Johnsbury which will be run 
in conjunction with his store here. Mr. 
Barrett has been in business in this city 
for the past seven years operating a store 
selling auto supplies and radios. He has 
obtained a 11 -year lease on a new store 
in St. Johnsbury in the new block that 
has been erected on the corner of Rail- 
road street and the Avenue. The new 
store will carry about the same line of 
goods as the one here in Montpelier and 
Mr. Barrett expects to divide his time 
between the two places. 

* * 

Cornwall -on- Hudson, N. Y. 
A radio station in Pennsylvania picked 

up a trans -Atlantic radio message from 
the yacht, Warrior, which was 600 miles 
east of Gibraltar, sent by Frank Velton 
to his mother here. He stated that his 
next stop was Naples. Trade folk listened. 

s s s 

Los Angeles, Cal. 
Plans for an expansion program are 

being completed by the Precision Elec- 
tric Manufacturing Company, it was an- 
nounced recently. 

Approximately 1000 battery eliminators 
will be turned out daily in the new 
plant, which will have a floor space of 
at least 100,000 square feet. The radio 
power unit is the onty product of the 
kind manufactured west of Chicago, it is 
said. 

Present output is about 1500 sets 
monthly, but this volume is not sufficient 
to care for the growing demand, accord- 
ing to Mr. Gage. It is planned to em- 
ploy 500 workers in the new plant at a 
monthly payroll of $100,000. At present, 
about fifty workers are employed. 

Literature 
Wanted 

THE names of readers of RADIO WORLD 
who desire literature from radio ob- 

bers and dealers are published in RADIO 
WORLD on request of the reader. The 
blank below may be used, or a post card 
or letter will do instead. 
RADIO WORLD, 
145 West 45th St., N. Y. City. 

I desire to receive radio literature 

Name 

Address 

City or town 

State 

Dr. Charles H. Christel, 3301 Telegraph Ave., 
Oakland, Cal. 

William Wyne, 5466 Park Ave., Montreal, 
Quebec, Canada. 

Alva K. Richards, 2633 Spruce, Kansas City, 
Mo. 

Inman A. Ronce, R. A. Box 10, Hitchcock, 
Okla. 

E. L. Taylor, 137 East 8th St., Hialeah, Fla. 
Olive Gillespie, Pulaski, Ga. 
W. J. Fleischer, Marion, O. 
Eugene A. Lewis, Lock Box 38, 1, Kittery, Me. 
B. E. Howell Section Base 9, Cape May, N. J. 
Edward F. Brounell, 91 Burnett St., Provi- 

dence, R. L 
Harry Holford, 1844 East Hamilton Ave., Tren- 

ton, N. J. 
B. J. Haynes, R. F. D. 2, Box 151, Portsmouth, 

N. H. 
Morris Germain, 951 Jennings St., Bronx, 

N. Y. C. 
Harry Rodhers, 1710 Greenmount Ave., Balti- 

more, Md. 
R. L. Winham, 1922 Moore Ave., Anniston, Ala. 
Ray S. Carpenter, 518 Park Ave., Williams- 

port, Pa. 
R. Yeomans, 30 Water St., South Natick, Mass. 
W. C. Robinson, 119 West First St., Duluth. 

Mina 
L. W. Martin, Box 334, Manchester, Ia. 

NEW CORPORATIONS 
Koenig and Koch, Glendale, N. Y., radio shop, 

$5,000; C. and M. Koch, A. Koenig. (Attorney, 
T. F. Dugan, Ridgewood, N. Y.) 

United Radio Stores, Inc., South Bend, Ind., 
deal in radios, $50,000; Clyde L. Smith, Henry 
J. Tweed, Ronald P. Neville, L. L. Hamman, 
Eugene Maya. (Incorporated under the laws of 
Indiana). 

Hy -Vag Read Co., Newark, N. J., manufac- 
turers radio tubes, etc., 1,500 shares, no par 
value; Daniel B. Smith, H. Nelson Potts, Wil- 
liam H. Osborne, Jr., Newark, N. J., (Attorneys, 
Pitney, Hardin and Skinner, Newark, N. J.) 

Radio Sales Corp., Milburn, N. J., $125,000; 
Mark S. Marks, Harry Marks, Sydney Marks, 
Milburn, N. J. (Attorney, Sydney Marks, Mil- 
burn, N'. J.) 

Holmes Radio Corp., Brooklyn, N. Y., $10,000; 
M. H. Shulman, N. Zash, E. Herreilberg. (At- 
torney, A. I. Goldstein, 258 Broadway, N. Y. C.) 

North Jersey Radio Service, Inc., Hackensack, 
N. J., $125,000; DeTurck and West, Hackensack. 
(Incorporated under the laws of New Jersey). 

Wells Motor Company, 78 Broadway, Asheville, 
N. C., dealing in automobiles, automobile acces- 
sories, radios and real estate; $100,000 divided 
into 1,000 shares of par values at $100 each; 
J. S. Wells of Leicester, F. Frank Wells and 
Ralph Wells of Asheville, N. C. (Incorporated 
under the laws of North Carolina). 

Matheson Radio Company, Inc., Gloucester, 
Mass., $50,000; John J. Matheson, Ralph G. 
Matheson and William J. Maclnnis, Gloucester, 
Mass. (Incorporated under the laws of Massa- 
chusetts). 

North Jersey Radio Service, Inc., Hackensack, 
N. J., $125,000; E. E. Eisele, George E. Lawson, 
Hackensack, N. J., Louis V. Franke, Maywood, 
N. J. (Attys., Deturke & West, Hackensack. 
N. J.) 

Cleveland Radio Broadcasting Corporation. 5454 
South Shore Drive, $25,000; Ralph G. Mathews. 
Roy R. Smith, Gordon A. Dewitt. ( Attys., Mont- 
gomery, Hart & Smith, 959, The Rookery, Cleve- 
land, O.) 

F. C. Grummond Co., Binghampton, N. Y., 
$15,000, 50 shares preferred stock $100 par value, 
200 shares common of $50 par value; F. Charles, 
Rena W. Grummond. Warren D. Jennings, John 
V. Gosney. (Atty., Warren D. Jennings, Bing - hampton, N. Y. 

Orator Mfg. Co.. New York City, N. Y., radio accessories, $01,000; V. H. Kraus, A. J. Lakaiti, 
L. Feingold. (Atty., J. L. Stoneham, Long Island 
City, N. Y. 

CAPITAL INCREASES 
Midwest Radio Specialty Corporation, Chicago, 

111., increased capital stock from $7,500 to $12,500. (Atty., Samuel Berenbaum, 105 West Monroe St., Chicago, Ill.) 
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Around the Trade Circuit 
Lincoln, Neb. 

KFAB, the Nebraska Buick Auto Corn- 
pany broadcasting station, has recently 
been very successful in reaching distant 
points, during its regular broadcast 
periods. Quincy F. Roberts, American 
Vice -Consul in charge of the American 
Consular Service at Apia, Western 
Samoa, reported that he picked up an 
entire midnight program. A special test 
program was then arranged with Mr. 
Roberts and the U. S. Naval Radio sta- 
tion NPU, at Pago Pago, Amegrican 
Samoa. The regulation power and *aye - 
lengths were used, so that any one else 

ARTER 
Parts Specified for 

LYNCH 
De Luxe Receiver 

a u 
s 

U 
s 

A 
Carter parts are specified 
for this efficient amplifier. 

Whenever you find a cir- 
cuit that's popular and a 
success, you'll find Carter 
parts specified. In fact, 
much of the success of any 
circuit is due to the careful 
selection of parts. 

If you're not now using 
Carter parts, try them. 
You'll find, like thousands 
and thousands of others, 
that Carter parts perform 
with a consistency and per- 
sistency unequalled. 

Any dealer can supply 
(Pat. 1.30.23) 

Full Size 65c 
"IMP" Battery Switch 

In Canada: Carter Radio Co., Ltd., Toronto 

ARTERRADIO CO. 
CHICAGO 

desiring to listen in could do so. The 
entire program was received with remark- 
able volume, according to a cablegram 
which was received the next day. 

* a * 

Pierre, S. D. 
Due to the great increase in the num- 

ber of radio receiving sets in this state, 
the tax commission has found it necessary 
to include radio in a special classification 
in the listing blanks. In the past, radio's 
have been included in the class of per- 
sonal and miscellaneous effects. In the 
new class, they appear as a kind of prop- 
erty of the state, their value being de- 
termined according to a true estimate. 
This new classification is the only new 
addition to the listings in the form this 
year. 

* * * 

Vermilion, O. 
Hazen B. Thompson has rented the 

Englebry rpoms next to Vermilion Laun- 
dry and opened a radio salesroom and 
repair shop. He has been repair man fot 

PRECISE 940 MICRODENSER 
Series Antenna Balancing Condenser 
Especially Designed for the Browning -Drake 

Receiver 
Selected and Specified by 

Arthur H. Lynch 
for the De Luxe Lamp Socket Receiver 

1% Mmf. Capacity. $1.75 

A Precise Laboratory Quality Instrument 
Also made in 10, 20, 30, 55 and 135 Mmf. Cap. 

PRECISE MANUFACTURING CO. 
ROCHESTER, N. Y. 

New York Office: 121 Liberty Street 

radio dealers and owners practically ever 
since this instrument made its appearance 
in Vermilion. 

* * * 

San Francisco, Cal. 
In less than one year after opening its 

San Francisco store, the Pacific Whole- 
sale Radio, Inc., has had to seek larger 
quarters. 

Formerly located at 835 Larkin street, 
the company has moved into an attrac- 
tive new building at Folsom and Seventh 
streets. 

* * * 

Spokane, Wash. 
White's radio service store, for more 

than a year at S163 Lincoln Street, this 
city, is now in new and larger quarters 
at W507 Riverside Avenue, where one - 
fourth of the street level floor space and 
all the basement are given over to hous- 
ing radio equipment and repair shop. 
Roy R. White is owner of the store. 

KHQ Gets New Station; 
Will Use 5,000 Watts 

Spokane, Wash. 
A new 5,000 -watt Western Electric 

broadcasting equipment, which will make 
it possible to tie -in on the Pacific Coast 
chain programs, is being installed by 
KHQ, according to an announcement by 
Louis Wasmer, owner. 

"The new equipment will put KHQ, 
on a par with stations KFI in Las 
Angeles, KFSD in San Diego, KPO in 
San Francisco and a little above the 
capacity of KGW in Portland," stated 
Mr. Wasmer. 

"The operation of the plant will be 
automatic. Among the new wrinkles will 
be a complete and elaborate signal sys- 
tem between all studios. The announcer 
will have a separate room for nothing 
but announcing. A system of red and 
green lights will be visible on each micro- 
phone. When the green light burns the 
signal means silence in the studio while 
the announcer is at work. At the corn - 
pletion of the announcement the , an- 
nouncer throws a small switch, which 
makes the red light glow. When this 
light is on, the mike is alive and means 
broadcast." 

T 1 rN 
POWER AMPLIFIER 

Designed in collabo- 
ration with Arthur 
H. Lynch and James 
Millen, it gives per- 
fection of quality to 
any set and supplies 

all the B- Current, 
too. Price Com- 
pletely Assembled 
and tested, without 
tubes 

$89.00 
Send for Bulletin 

116 -RW 
NATIONAL CO., INC., W. A. READY, PRES., CAMBRIDGE, MASS. 
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Cross Started His Career 
As Mere ]Fállfloin Artist 

Milton J. Cross is the oldest announcer 
in years of service with WJZ, having en- 
tered the field in October, 1922, and prob- 
ably is close to the top in that class with 
all of the radio announcers in the world, 
as WJZ is generally acknowledged to be 
the second oldest broadcasting station in 
the world. 

Cross was born in New York City in 
1897, being graduated from the DeWitt 
Clinton High School. He later completed 
the Musical Supervisors Course of the 
Damrosch Institute of Musical Art. Fol- 
lowing this, he toured for several seasons 
with the Paulist Choristers, during which 
he covered the entire Eastern half of the 
United States. He left that organization 
to engage in concert and church work as 
a soloist and sang in the First Presby- 
terian Church in New York and as a 
member of the quartet of the Progressive 
Synagogue. His reputation for this type of 
work brought him before the microphone 
of WJZ in its early days when the trans- 
mitter was located in Newark, N. J. He 
was one of the pioneer broadcasters and 
as the executives of the station were look- 
ing for an announcer who could "fill in ", 
the post was offered to him. Cross had 
the foresight to realize the potentialites 
of radio as an entertainment factor and 
accepted. 

He is six feet two inches tall, weighing 
208 pounds and has blue eyes and dark 
brown hair. His wife is also talented 
musically and frequently accompanies 
Cross on the piano as well as appearing 
in concert as a solo pianist. They have one 
child, a little girl just over a year old. 

Classical events are Cross's specialty, 
where his musical training stands him in 
good stead. Confining his announcing 
to only the classical concerts, he is usual- 
ly able to obtain a copy of the program 
to be played at each event several (lays in 

advance. He then goes to work to fa- 
miliarize himself with the compositions 
to be rendered, the lives of their com- 
posers and all of the interesting details, 
so that when he comes before the micro- 
phone, he is able to give the listeners a 
good verbal introduction to the piece to 
be heard and if it is necessary for him 
to "plug the air" for a time, with the 
many interesting facts with which he has 
stocked himself to give out, he never be- 
comes boring. When broadcasting an 
opera, Cross has been known to spend 
15 or 20 hours in the Music Department 
of the New York Public Library, piecing 
out the score, comparing the lyrics, study- 
ing the life of the composer and compar- 
ing the opera to be broadcast with the 
same man's other works. When his stud- 
ies have been completed he faces the 
microphone with the full knowledge that 
there is little about the opera that he 
doesn't know. His remarks reflect that 
knowledge and in turn the applause mail 
which follows the broadcast shows that 
the radio audience appreciate the indus- 
try of Cross on their behalf as much as 
the opera itself. Cross is a hard worker, 
and feels that he is being rewarded by 
being placed by a great majority of the 
listening public at the top of the ladder. 

Station Advertises 
Program Heavily 
As one of the first cases in broadcasting 

history, advertising of a program for the 
entire evening in the newspapers at the 
regular advertising space rates has been 
initiated. The new Grebe station WABC, 
was the inaugurator. Recently the news- 
paper syndicates announced that they 
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Specified by Arthur H. Lynch 
for the Two -Tube De Luxe Receiver 

Described in This Issue 

CeCo Type H 

Special Detector 
Fil. V. 5.0 
FII. Amp. 0.25 
Plate Volts. 67.90 

Im reception esse - 
elally on D X or distant 
stations. 

Price $2.50 

CeCo BX Type 
l99 (UX base) elves 
Clearer Production with 
Increased Volume. Used 
In the De Luxe Receiver 
as a Radio Frequency 
Amplifier, and chosen by 
Mr. Lynch after Careful 
Tests. 

RATING 
Filament. volts .. 3.0 
Filament, ampere 0.25 
Plate, volts 20 -90 

Price $2 00 

C. E. Mfg. Co.; Inc. 
Providence, R. I. 

Largest Plant 
in the World 
Making Tubes 
Exclusively 

cfl Tÿpe.for - Radio .tJVeed 

would, hereafter, absolutely refuse to dis- 
seminate any programs, with the specific 
names of the artists or operatives of these 
artists in special hours. Only the word 
"music," "lecture," "dance program," etc., 
would be allowed to go through. This, 
of course, tends to give no specific infor- 
mation to the fans and in the opinion of 
many, takes up valuable space only. 
Many say it resembles a time table with 
the time only, the exact stopping places 
being omitted. This, of course, is of value 
to the person who knows the route by 
heart, and has no regard for such. The 
same applies to the radio program, many 
folks knowing what appears every week. 
However these people are in the min- 
ority. 

Many stations are already following 
WABC's system, and according to the 
multitude of letters, telegrams, etc., re- 
ceived, it is a huge success, and more than 
pays for the ad. 

DIFFERENCE OF DAY AND NIGHT 
The signal ratio between day time and 

night is sometimes as high as a thousand 
to one. That is, if the same distance is 
to be covered during the day time it is 
necessary to increase the amplification 
one thousandfold. 

STANDARD 
Centrail ab 

RadíohM 

INSURES clearer, loud- 
er reception with most 
any radio circuit. It 

holds perfectly the sen- 
sitive regenerative posi- 
tion which immediately 
precedes the oscillation 
point. 
Dependable,noiseless in 
adjustment, and full re- 
sistance variation with a 
single turn of the knob. 
Resistance values re- 
main exact for life of 
set. $2.00 for any re- 
sistance. 

S W I T C H T Y P E 

Kadlo M 
Has an "A" battery 
switch, also controlled 
by the knob, giving a 
double purpose control. 
Is variable from zero 
to 500,000 ohms. Also 
furnished in Modula- 
tor, for tone volume 
control in all audio 
circuits. 

Arthur 
Lynch has 
selected the 
Radiohm to 
control hie 
new Wonder 
set. 

With Switch 
$2.30 

CENTRAL RADIO LABORATORIES II 

13 Bsets Ass., Milwaukee, Wta. 
II 

r.Takers of a full line of 
variable resistances for 
69 makers of leading 

standard sets. 

Centxatab 
illl 
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METALLIZED 
`1/ 

E Q U A L 1[ Z O ]Lg S 
to 

Simplify Receivers 
-for use in filament circuits 
in place of rheostats. 

Made in all sizes for use with 
all types of tubes. 

LYNCH EQUALIZORS 
(For Filament control) 

Type 0 for use with one MU -20 or one 
MU -6 type tube at 6 volts. 

Type 1 for use with four UX 201 -A 
tubes or equivalent at 6 volts. 
1 Ampere. 

Type 2 for use with one UX 112, UX 
171 or two UX -201A tubes at 
6 volts. V2 Ampere. 

Type 4 for use with one UX 201 -A or 
UX 200 -A type tube at 6 volts. 

%4 Ampere. 
Type 2/3 for use with six UX -201 -A 

tubes or equivalent at 6 volts. 
1.50 Ampere. 

Type 4/3 for use with three UX 201 -A 
tubes or equivalent at 6 volts. 
3/4 Ampere. 

Type 25 for use with two UX -199 or 
UX -120 type tube at 6 volts. 
.12 Ampere. 

Type 35 for use with one UX -199 tube 
with series rheostat. 

Type 50 for use with one UX -199 tube 
or equivalent at 6 volts. .06 
Ampere. 

Type 4/5 for use with five UX -201 -A 
tubes or equivalent at 6 volts. 
1.25 Ampere. 

PRICE $1.00 
(Including Better -Built Mounting) 

Dealers -Write us! 
ARTHUR H. LYNCH, Inc. 
Fisk Bldg., Broadway and 57th Street 

New York, N. Y. 

R 110 A 

Chart Shows 
Selectivity 

Frequency Plotted Against 
Amplification Determines the 
Ability of a Receiver to 
Discriminate 

By Alfred N. Goldsmith 
Chief Broadcast Engineer, Radio Corporation 

of America 

The recent attitude of the Govern- 
ment (resulting from an admission that 
the present radio law is inadequate for 
the control of broadcasting wave f -e- 
quency assignments) has led to the ap- 
propriation by many broadcasters of 
wave frequencies hitherto refused to then[, 
and, in many cases, unsuitable for use 
by them. In a number of the larger 
cities, so many stations have crowded in- 
to the lower frequency (longer wave 
length) portions of the assigned broad- 
casting band that only a highly selec- 
tive receiver will successfully discriminate 
between such stations in the home of the 
listener. 

To a large extent, the same interfer- 
ence conditions exist in a considerable 
portion of the rural area of the Unite 1 
States ; and there can be no doubt that 
the selectivity requirements of radio re- 
ceivers are considerably more rigorous 
than has heretofore been the case. 

Fig. 1 shows in simple graphical form 
approximately what can be achieved in 
the way of selectivity in modern receiv 
ing sets of various types. It is assumed 
that the receiver in each case is tuned 
to a frequency of 660 kilocycles (wave- 
length of 455 meters). The signal field 
strength required to produce a standard 
signal of comfortable intensity in the 
loudspeaker has been plotted as the or- 
dinate of the curves at this point. As 
the signal frequency is altered (leaving 
the receiving set tuning unchanged), the 
corresponding field strengths required to 
produce the same standard signal in the loudspeaker are successively plotted. 

As will be seen, the single circuit re- 

"HAMMARLUND, JR." 
The high -ratio shielded midget 
condenser, especially swected by 
Mr. Arthur Lynch for use in the 

De Luxe 
LAMP SOCKET 

RECEIVER 
Featured in RADIO WORLD 

Made in four sizes for any circuit where 
a small variable capacity is advan- 
tageous. 

Write for Folder 
HAM MARLUND MFG. CO. 
424 -438 West 33rd Street New York 

3 o1.- Be t>vt, rdrx die 

ámmarlund 
PRECIS/ON 

PRODUCTS 

i 
Super - Heterodyne, 

(2 stages I.F- 
and 1 R.F.) - 

Three Circuits 

One CI uit- 

620 640 660 680 700 
Frequency K.C. 

FIG. I 
The chart shows selectivity measured 
over about 80 kc. (80,000 cycles). The 
frequency is shown at the bottom line, 
while the perpendicular represents rel- 
ative values of amplification. The 
higher the point, the greater the am- 

plification. 
ceiver requires but little increase in the 
field strength of an undesired signal, as 
much as 50 kc. removed from the orig- 
inal frequency, to cause the loudspeaker 
to reproduce it with standard signal 
strength. The two- circuit receiver, on the 
other hand, requires a considerably 
greater field strength of an interfering 
signal 50 kc. off the desired frequency to 
reproduce an equal disturbance. 

When the selectivity curve for the 
three-circuit receiver is examined, it will 
be seen that signals as much as 50 kilo- 
cycles removed from the desired fre- 
quency will be practically excluded un- 
less their intensity is extremely high. 
This is true in even greater measure for 
a Super- Heterodyne receiver with ore 
stage of tuned radio frequency and two 
stages of intermediate frequency tun- 
ing. Under present broadcasting condi- 
tions, the ideal curve would be a flat - 
bottom curve with vertical sides, the width 
of the bottom being 10 kilocycles (and extending from 655 to 665 kilocycles in 
the case under consideration). In all the preceding curves, receivers having high 
efficiency radio frequency tuning stages, 
electrically separated from each other by 
one -way amplifiers, have been assumed. 

It is clear from the preceding that the trend of receiver design, based on pres- 
ent -day selectivity requirements, has set strongly toward multi- tuning -stage am- plification (at radio frequencies and inter- mediate frequencies). 

720 

ELK AY .;°UAL 
eeleebd panesally by Arthur H. Lynch far tie Twit-Tuba De une Rewlv,, ee serfhood Is this Iwue and load* by The LagMla- Kaufman Radie Ce. (Dept W.), 82 Franklin st.. Neer Haws. Dean. Writs far arises and WM.* et values. 
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Deaf Write t® Damrosch 
They F+;nj®y I- is Concerts 

Discounting the thousands of people 
with natural hearing who claim to enjoy 
the programs that Walter Damrosch 
broadcasts during the Balkite Hour, he 
still thinks that his lecture recitals and 
the New York Symphony Orchestra 
programs would still be worth the great 
effort it takes to plan them. 

"In letters to me from radio listeners," 
Mr. Damrosch points out, "there is an un- 
usual number of notes from people who 
can't hear well. Let us take one letter 
.t random. It conies from Bald Eagle 
Lake, White Bear, Minn. It says : 'To 
those who, like myself, because of deaf- 

ness, can no longer enjoy the concert 
hall, you render a service not possible 
in any other way. You are giving us the 
finest type of musical performance pos- 
sible and one which I thought I had to 
forego for the rest of my life. To peo- 
ple like myself who thought all hope of 
enjoying the beautiful and worthwhile 
things of music gone forever the arrival 
of the New York Symphony and yourself 
on the air means the greatest thing that 
could ever come into our life. 

"Giving enjoyment such as this justifies 
any effort on my part to broadcast music, 
I am sure." 

Engineer Risks Life, Repairs Aerial 
Newark, N. J. 

Thousands of radio lovers who had 
their sets tuned to WAAM one stormy 
evening recently listened to the pro- 
gram of dinner music in ignorance of the 
fact that William Riedel, assistant engi- 
ne er of this station, was risking his life 
to repair an aerial so that the program 
might go on uinterrupted. 

The storm tugged at the aerial until 

the aerial fell. Riedel, insulating himself 
with gloves, voluntered to go up on the 
roof of the studio and repair the dam- 
age, thus running, according to Elmer 
Lewis, chief engineer, 98 chances out of 
100 of being electrocuted. 

Riedel, however, survived the experi- 
ence and the program of dance numbers 
went over the air without a single list- 
ener outside being aware. 

WHENCE THE TERM HENRY 
The henry comes from the name of 

Joseph Henry, an American discoverer of 
induction phenomena. The henry is a 
unit of induction in the electro- magnetic 
system of measure. It is equal to one 
billion absolute units. or centimeters. It 
is a length which is exactly equal to the 
distance from the North pole to the 
equator along the meridian of Paris. 

Write for full information regarding 
the cabinet, personally picked by 
Arthur H. Lynch for his own De Luxe 
Lamp Socket Receiver. 
CHELTENHAM CABINET MAKERS, Inc. 
34 WEST 44TH STREET NEW YORK 

Trade Inquiries Invited 

Of course 
Arthur Lynch designed the 

De Luxe Lamp Socket 
Receiver 

for use with 

!Raytheon' -' LONG 1.11 I. H1.1' I !LYING TtBf. _ 

CeCo TUBES 
SPECIFIED BY 

ARTHUR H. LYNCH 
FOR THE TWO TUBE 
DE LUXE RECEIVER 

Type H- Special Detector $2.50 
Type BX -199 $2.00 
Ready to Mail in Special Mailing Carton 

Upon Receipt of Money Order. 

K. W. RADIO CO., Inc. 
n Park Place New York 

14.134 IRGAP 
SOCKET 

eftgets that fast mite 

The only socket which makes a difference In a .Inuit noticeable to the ear. 
At all deafen or direct postpaid 

U X or Standard Type 60e 

AIRGAP PRODUCTS CO. 
IO Campbell St. Newark. N. J. 

CAMMAAAMMINAWAMMAMWAAMIYO 

C aROSTAT 

plays a 
leading 
role in 

the 

DE LUXE 
Lamp Socket Receiver 
Ialmost every circuit sponsored 

by RADIO WORLD... in over 80 
nationally known B- eliminators, 
CLAROSTAT, the greatest variable re- 
sistor, is functioning daily -silently, 
smoothly and powerfully. 

/nvolurrble to F na! "THE 
GATEWAY TO BETTER 
RADIO" - 32 pages covers 
everything . . reception, 
transmission, amp'ification, and 
battery elimination. Send 25e 
in stampa or coin to 

Dept. R. W. 

American Mechanical Labs., Inc. 
285 N. 6th St., Brooklyn, N. Y. 

NOW/A 

B!A H 

ONTROIIT 
THE HEART OF THE POWER PLANT 

At Only 

$419 
MODEL -!2 4 
for 4volt Batteries 

MODEL R 6 
for 6volt Batteries 

Electrify your radio. Let the 
SET SWITCH operate "A" 
Trickle Charger and "B" 
Eliminator automatically with 
light socket current. 

Over 75,000 used within the 
first four months -adopted 
standard by every leading set 
and power supply manufac- 
turer. 

Brach 
Radio Products 
L. S.BRACH MFG. CO. 

mg 'A 

Makers of the Famous 
BRACH 

LIGHTNING ARRESTERS 
NEWARK.N.J. TORONTO,CAN. 
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JAYNXON TONE BRIDGE 
NO TUBES 

NO BATTERIES 
fitteshed y 
If you use a$ 

10 
Power Tubs Y 
MUST Pretest 

year speaker 

Your greatest Radio 
Need. Order NOW. 

JAYNXON LABORATORIES 
57 DEY STREET NEW YORK CITY 

Approved by RADIO WORLD Laboratories 

TWASATROE 
Coming- Coming 

A True Balancing 
Device for All Radio 

Frequency Sets 
4 

Revolutionary Innovation/ 

ELECTRAD, Inc. 

F R E E 
NEW 
1927 RADIO CATALOG 

Write Today to 

Chicago Salvage Stock Store 
509 S. State St.. Dept. R.W., CHICAGO. U.S.A. 

MORE THAN a score of new kite -all the Welds 
and beet -with specified parts to build them - 

at prices that mean big savings for you. And all 
the latest parts and accessories as advertised in 

current radio 
magazines. The 
l meat 
complete a u d 
up -to -date ra- 

dio stook in 
the world. 
Yours to 
choose from 
in this new 

catalog. 
Write 

for 
your 

Q 

BLUE PRINT and Book, DIAMOND OF THE 
AIR. Specify whether 4 -tube ($1.00) or S -tube 
(50 cents). Guaranty Radio Goods Co., 145 West 
45th Street, New York City. 

How About Using 
Term "Condensance"? 

The terminology of radio is getting 
more precise all the time. It is no longer 
good forni to speak of a resistance when 
its meaning is the device which has re- 
sistance. One must speak of a resistor. 
A resistor is a device which resists, or 
which has resistance. Similarly, one must 
not speak of inductance when the mean- 
ing is the physical device which has in- 
ductance. Inductor is the proper term 
to use. An inductor has inductance. 
Whether it "induces" or "inducts" is not 
important. 

The term capacity of a condenser is no 
longer good forni, some experts hold. The 
modern term is capacitance. The term is 
a bit artificial but it has an ending like 
the endings of the majority of electrical 
terms of a corresponding significance. To 
be consistent, the term condenser should 
be dropped for capacitor. Or another 
possibility for getting consistency is to 
call the tuning device condenser and then 
speak of condensance. 

We already have the terms conductor 
and conductance to match the terms re- 
sistor and resistance. We also have the 
term admittance so there must be an ad- 
mittor. What is it? Likewise we have 

ar nmssss 

NAALp 
ose Mao 

UX POWER TUBES Installed in any set 
without rewiring by Na -Aid Adapters and 
Connectoralds. For full information write 
Alden Manufacturing Co., Dept. S-20, 
Springfield, Mass. 

HARD RUBBER II- - SHEET - ROD - TUBING 
Special Hard Rubber Parta Made to Order 
RADION and HARD RUBBER 

PANELS, ANY SIZE 
Send for Price List 

WHOLESALE RETAIL 
NEW YORK HARD RUBBER TURNING CO. 
Z12 Centre Street New York 

MORE 
TRANSFORMERS A N D 
CHOKES FOR EVERY 
RADIO POWER NEED 

Special Transformers Made to Order 

Our Prices Are Right - 
Write and Be Convinced 

SHORE ELECTRIC CO., Inc. 
124 Cypress Avenue, New York City 

FILL OUT AND MAIL NOW 
SUBSCRIPTION BLANK 

RADIO WORLD 
RADIO WORLD 145 West 45th Street, New York City 

(lust East of Broadway) 

Please send me RADIO WORLD for months, for which 

please find enclosed 

SUBSCRIPTION RATES: 
Single Copy i .15 
Three Months 1.50 
Six Months 3.00 
One Year, 52 Issnes 6.00 
Add $1.00 Year for Foreign 
Postage; SOC for Canadian Post- 
age. 

City and State 

the term susceptance and therefore there 
should be a susceptor. 

The terms reactance and reactor are al- 
ready established. The term inpedance 
is also well- known, but what about the 
impedor? Consistency does not always 
seem to lead to acceptable ternis. 

Cable Versus Radio Business 
SYRACUSE, N. Y. 

A review of the effect of radio com- 
munication on telegraph and cable opera- 
tion, issued recently by the Western 
Union Telegraph company, shows the 
company's revenues have increased yearly 
since 1919, when radio communication en- 
tered a practical commercial stage, with 
exception of 1921 when every business 
suffered heavy depression. 

The present volume of business is near- 
ly three times what it was in 1915. The 
war stimulated use of the telegraph for 
communications and transfers of money, 
but the increase is reported due in large 
part to intensive merchandising of the 
service. 

The same development has been fol- 
lowed in the case of cables, but not with 
the same result, the statement says, be- 
cause radio has absorbed some of the 
growth. It was pointed out, however, the 
radio has developed as well as taken 
business. The business of the radio 
companies is only 25 per cent. of the 
Western Union cable business. 

MINGINS HEADS GAROD 
Leicester M. Mingins president of the 

Twentieth Century Radio Corpotátion, 
Brooklyn, has been elected president of 
the Garod Corporation, Belleville, N. J., 
manufacturers of the Garod electric 
powers receivers. 

is Samson Dual Impedances 
represent latest development for 
tine tone quality. Connect like 
transformer. u 

SAMSON ELECTRIC CO. 
CANTON, MASS. 11111111 u 

SEE JAY POWER UNIT 

A combination alkaline element battery and 
trickle charger all in one. Price, shipped dry with solution, $16.00. Tube extra, $1.00. 
100 -volt with chemical charger, $12.00. 140- 
volt, $17.00. 

Write for our illustrated 32 -page booklet and 
Send No Money. Pay Expressman. 

SEE JAY BATTERY COMPANY 
913 BROOK AVENUE, NEW YORK CITY 

RADIO WORLD'S 
QUICK - ACTION 
CLASSIFIED ADS. 

10 CENTS A WORD 
le WORDS MINIMUM. 

CASH WITH ORDER. 

SEND FOR PAMPHLETS OF THE 000D- MAN TUNER -In use for years and still good. 
Tested and approved by many technical labor- atories. L. W. Goodman, Drexel Hill, Pomma. 

THE BROWNING -DRAKE CIRCUIT -Text and illustrations covering this famous circuit starting with our issue of Aug. 14. The 3 numbers sent 
on receipt of 45e. RADIO WORLD, 145 W. 45tIt st., N. Y. C. 
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R. C. A. Broadcasts 
New Weekly Feature 

The Radio Corporation of America 
launched a series of broadcasts and pre- 
sented the "Radiotrons" in their first air 
performance from WJZ and the stations 
of the National Broadcasting Company's 
Blue Network, WBZ, KDKA and KYW, 
January 6. This will be a regular weekly 
broadcast from the stations. 

The "Radiotrons" will be composed of 
a group of popular air entertainers and 
include in their ranks the famous Shan- 
non Quartette. The members of this or- 
ganization are Wilfred Glenn, Elliott 
Shaw, Lewis James, Franklin Baur, Frank 
Black, pianist ; Lew Rederman, violinist ; 

Sammy Herman, xylophonist, and Irving 
Kaufman, comedian. 

In the opening broadcast, the "Radio- 
trons" presented an hour's program com- 
posed of vocal solos, quartettes and duets, 
instrumental solos and ensemble numbers, 
in which the entire group of entertainers 
were heard. 

FREMONT CLUB ELECTS 
The Fremont Radio club, Fremont, O., 

recently held its second meeting in the 
city hall, and elected officers as follows 
R. A. Heitbrink, president ; C. B. Forest. 
secretary, and Clarence Cox. treasurer. 
The charter members who have been 

Why is the Karas Equamatic the Most 
Efficient Receiver Ever Designed? 

Write us for Full Information 

KARAS ELECTRIC CO. 
1148 Association Bldg., Chicago, Ir. 

,, ,,'°`f~ RMCO \_ 
\\\ C _ 

Cat No. R-240 

P.F. CHOKE 
Keeps R.F. currents out of 
the audio amplifier. Es- 

50c. each- sential to good tone qual- 
Three for $1.00 ity. Use three in every set. 

Instructions enclosed. Or- 
der now at this money- saving price. A dollar bill 
will do. Satisfaction guaranteed nr your money 
refunded. 

/RADIO BUILDERS CO. 
124 Cypress Avenue Bronx, N. Y. 

working to obtain new members reported 
encouraging results. One man reported 
having obtained 30 new members. Fur- 
ther plans for locating radio interference 
in Fremont were discussed. 

U. S. STEEL BUYS FINDERS 
The Radio Corporation of America has 

received what is said to be the largest 
single order for radio compass installations 
and direction finders from steamship in- 
terests affiliated with the United States 
Steel Corporation, involving more than 
$250,000. Much of the equipment is for 

vessels of the Interlake Steamship Com- 
pany, Pittsburgh Steamship Company and 
M. A. Hanna Company. 

LOOK UP DOWN 
SUPERHETERODYNE BPECIAUß1 

BETS- TUBES- BATTERIES- SERVICE 

FREE Handsome Leatherette Leg and Data Bost. 
Cue. Send Ten Conta te Cover Mulling Cu. 

CHAS. W. DOWN, M. E. 
2050 Broadway, N. Y. C.. Phone: Trefeliar 5079 

ICTORE 
in Super Sets means 

Volume Selectivity 
and Satisfaction. 

A Victoreen Super is the last 
word in radio.- if you have 
never built a set using the 
Victoreen Universal Circuit, 
you have missed one of 
the greatest pleasures 
in radio. Ask your 
dealer or send to us 
for folder giving 

complete infor- 
mation. 

Victoreen Rheostat 
Zero temperature co- 
efficient. Increased 
number of turns of 
wire Third terminal 
to simplify wiring. Fhe 
resistances -2, 6. 10, 20, 
30 ohms -$ 1.20 each. Vic - 
toreen Potentiometers-200 
400. ohms-51.50 each, 

VICTOREEN R -F 
TRANSFORMERS 

Tuned to t precision 
within one -third of 

one per rent -made by 
a pioneer radio manu- 

facturer. Two types - 
No. 170 for use with reg- 

ular tubes; No. 171 for dry 
sell tubes. Price $7.00. 

AUDIO CONTROL UNIT 
Permits minimum number of 
panel controls and consista of t 
theaetaU d proper ohmage mount- 
ed on the bakeute base. Controls 
the second detector and audio 
tubes. Dee Typs 3 -R for $Ol 

tubas. Urn Type 3 -R -1 far Dower 
tube. Price- -$4.50 ads. 

011111.. 

MASTER CONTROL UNIT 
ms one dial unit has been so 

constructed that by means d 
compensator controlling the antenna 

condenser. adjustment is permitted 
up to a 20 degree varlancy in capa, 

Ay. with a 300 degree vernier motion. 
Used In circuits employing two or 
more condensers of the same rapacity. 

Easy to mount -no change in wiring ne 
eesaary. Two condenser type -price $19.58. 
Each addition condenser-Prier $4.50. 

The George W. Walker Co. 
6528 Carnegie Avenes \ Cleveland, Ohba 

.tfrresandtocra si t'l. mrreo Rdio Products 

1111 

B S T 5 $40.00 

IMMEDIATE 
DELIVERY 

New model aao,net Du Pont Duco finish; base 21" long by 8" 
wide, height 9W', top 21" by 6 ". Five -pli' walnut veneer 

DIRECT FROM FACTORY TO YOU 
SAVES HALF AND IS GUARANTEED 

I take great pleasure in telling you that my B.S.T. 5 -tube set 
is working splendid in every way, and the cabinet itself is 
beautiful, and admired by all my friends. 

THOMAS HARTLE, 
155 Perry St., Paterson, N. J. 

This highly sensitive, powerful and selective BST -5 radio re- 
ceiver has all up -to- the -minute improvements. Heavy alum- 
inum automobile type chassis, shielded against stray currents 
and distortion. Flexible grip, Universal type sockets, elimin- 
ating microphonic noises. Has provision for battery eliminator 
and any power tube. Fahnestock clips on sub -panel for ad- 
justing C battery, has voltages for power tube. Efficient on 
either long or short aerial, including indoor aerial. This BST -5 
sets a new standard for true tone values and selectivity. This 
BST -5 gives greater volume than many six -tube sets and 
consumes less current. 

Shipment made same day we receive your cheque or 
P. O. Money Order for $40. 

RADIO WORLD Guarantees the Responsibility of 
This Advertiser 

GUARANTY RADIO GOODS CO. 145 West 45th St., New York 
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p,i:iAlNS 
FREE RADIO CATALOG A GUIDE of 1927 ideas 

164 pages of special hook -tips with illus- 
trations. Slows savings up to 50% on standard radie 
parts. sets, kits. Be sure to get this thrifty book before 
you buy. Also please send address of another radio fm 
Write letter or postal NOW. 
BA RAWIK CO.. 560 Monroe St.. CHICAGO. U. S. A. 

DES1DEn 
} °ro1 

dN 
AST 

ragé Battery 

Two -Year 
Guarantee 

Bond 
in Writing 

Famous the world over for reli- 
able.endu ring performance. Solid 
Rubber Case lasting protection 
against acid or leakage. 

Approved and Listed as 
Standard by Leading 

Authorities 
including Radio News Laboratories. 
Popular Sci. Inst. Standards, Pop. 
Radio Laboratories, Radio Broadcast 
Laboratories, Radio in the Home and 
Lefax, Inc. 

Send No Money 
Just state number wanted and we will 
ship same day order ie received. by 
express C.O.D. Pay expressman after 
examining batteries. 6"', discount for 
eaeh with order. Remember, you save 
60^ on World Batteries-so send your 
order today. 
WORLD BATTERY COMPANY 

Dew 17 
1215 S. Wabash Ave.. Chicago. III. ,+ 

NEW 
LOW 

PRICES 
Solid Rubber Case 

Radio Batteries 
6. V.It, 100 Amperes 

310.00 
6 -Volt, 120 Amperes 

$12.00 
6.Volt, 140- Amperes 

313.00 

loud Rubber Case 
Auto Batted.. 

6 - Volt 11 - Plate 
610.60 

6 - Volt, 13 - Plate 
12.00 

12 Volt - Plate 
314.60 

Set,oerradiedIele.t 
266.3 meters for the 
World Stor Rat- 
ters Station WSIIC. 
V.dety -new raient 
-always interesting. 
Jerry Dir. Announcer 

Chl-CA W -go" 

B Bat, .B-Bat BeBat. 111...s 
45v. 45V, 45V 45 

+ + + 
aV. t. + 

FIG. 497 

The filament circuit layout, requested by Ivan Clocker 

Radio University 
(Continued from page 15) 

it. It may be really defined as positive 
electricity. 

e 

I WISH to build a set which employs 
a stage of tuned radio frequency ampli- 
fication, a detector and three stages of 
resistance coupled audio frequency ampli- 
fication. The -99 tubes are used in the 
RF, detector and first two AF stages, 
while a -71 is used in the last stage. I 
would like to use a 6 volt battery light 
the filaments of all the tubes. Please 

Radio Mailing Lists 
2742e -Radio Dealen. Retail, Per M 37.50 
2660 -Radio Mfrs., Per Liet 20.00 
2057 -Radio Jobbers, Per List 22.50 
1047 -Radle Jobbers rated $5,000 and 

u p, Per List 15.00 
1000 -Radle Mfrs. Complete Bets, Per 

L ist 1 0.00 
and any other Radio List you want. Ask 
for detailed price lists all guaranteed 08% 
correct. 

Trade Circular Co., Inc. 
IN W. Adam Street Chicago 

show a simple arrangement. - Ivan 
Clocker, San Francisco, Cal. 

The circuit diagram of such a layout 
is shown in Fig. 497. The filaments of 
the detector and first audio tube and the 
radio amplifier and the second audio tube 
are each connected in series. The fila- 
ment of the last tube is directly connect- 
ed to the A battery. That is, the fila- 
ments of the first four tubes are divided 
into three volt sections, of two apiece. 

s t 
I HAVE built the 4 -tube receiver 

shown in the Radio University columns 
of the Dec. 11 issue of Radio World, 
Fig. 481, and have not had very satis- 
factory results. If I connect the set up 
as a straight 4 -tube set, the results are 
good, but as soon as the reflex action is 
used, the volume decreases and it is also 
difficult to control. It seems to me as if 
the first tube does nothing in aiding re- 
ception here. How can this trouble be 
cured ?-James Charleston, Mexico City, 
N. M. 

Try taking the fixed condenser across 
the secondary winding of the audio 
transformer in this RF stage, out. Test 
the windings of this transformer for an 
open or short. Try placing a radio fre- 
quency choke coil, such as the Rabco, in 

DX ONE 
POLE 

More 
Distance -- 

ANTENNA 
Patent Pending 

More More 
Volume -- Selectivity 

Has twice the antennae Input of any ether type. Saves battery eurrent. Is 
100% self -directional, makes your receiver much more selective. Can be 
erected anywhere. Simply Installed, rugged construction. Takes practically 
no room. 

DX Antenna Kit Complete ;13.50 PVñ 
Reeky Mountain States & West $14.00 Canada $14.50. 

Dealers -Jobbers- Agents write for trade terms. 
Manufactured by the 

DX LABORATORIES 
39 Soper St., Oceanside, Rockville Center, N. Y. 

Tested and Approved by Radio World Laboratories. 

SPECIAL PREMIUM SUBSCRIPTION OFFER 
For NEW RADIO WORLD Subscribers Ordering NOW 

Radio World has made arrangements 
-Te offer year's subscription FREE for say 
sas of the following publications with owe year's 
w beaiptfow for RADIO WORLD 

-BOYS' LIFE or 
-RADIO NEWS er -RADIO DEALER er 
-POPULAR RADIO or -RADIO (San Francisco) er 

-SCIENCE AND INVENTION or -RADIO AGE. 

This is the way to get two publications 
-for the price of ones -Add DAN year extra or 
-Send N.M today for RADIO WORLD -Canadian or Foreign Postage. 
-far one year (regular pip -Present RADIO WORLD subscribers 
-far 112 numbers) -can tale advantage of We seer by 
-and select any one of the other -extending subscriptions awe seer 
-wins publications for twelve months. -If they send renewals NOW! 

RADIO WORLD'S SPECIAL TWO- FOR -PRICE -OF -ONE SUBSCRIPTION BLANK 

RADIO WORLD, 1U West 45th Street, New York City. 

Enclosed find 86.00 for which send me RADIO WORLD for twelve months (52 numbers, beginning 

and also without additional cost, Popular Radio, or Radio News, or Science and Invention, or Radio Dealer, or Radio (San Francisco), or Radio Age, 

or Boys' Life (or $10.00 for two yearly subscriptions). (No other premium with this offer.) 

Indicate if renewaL 
Offer Good Until 
February 14, 1927 

Name 

Street Address 

City and State 
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series with the G post on this audio 
transformer. Try changing the positions 
of the tubes about, also reducing the B 
battery voltage. Place a .00025 mfd. fixed 
condenser from the plate return lead 
(through the transformer) to the A 
minus post, in the detector circuit. Also 
place a .0005 mfd. fixed condenser from 
the end of L3 to the A minus lead post. 
Be sure you have made the proper grid 
returns, according to the tubes used. 
That is, if you are using -01A tubes, re- 
turn the grid of the first tube to the A 
minus, while of the detector to the A plus. 

* 

WHAT ARE damped waves ? -Luman 
Melman, Jersey City, N. J. 

They are waves, which rapidly diminish 
in height, until they cease to exist. 

s s s 
CAN PRESSURE be compared to volt - 

tage ? -John M urren, Lexington, Ky. 
Yes. It may also be compared with po- 

tential, steam or air pressure. 

WGN Plans to Improve 
Programs This Year 

Improvement of programs, develop- 
ment of new entertainment features, and 
increased power facilities are three of 
the items of the 1927 program at WGN, 
Chicago. 

Many new features that first appeared 
during 1926 will be repeated in 1927, and 
the entire studio staff is bending its ef- 
forts to arrange for a score or more of 
interesting broadcasts during the new 
year. 

Advertising Executive 
Joins N. B. A. Personnel 

Announcement was made by officials of 
the National Broadcasting Company of 
the appointment of Frank A. Arnold as 
director of development. For the last 
nine vears he was an officer, director and 

stockholder in the Frank Seaman Ad- 
vertising Agency, one of the largest 
organizations of its kind in New York 
City. Mr. Arnold was also one of the 
lecturers at the Harvard School of Busi- 
ness Administration for six successive 
years. He traveled extensively in con- 
nection with business investigation and 
promotion work, making trade and busi- 
ness surveys, in Europe, Cuba, Porto 
Rico and Mexico and also visiting nearly 
every state and territory of the United 
States. 

Merlin H. Aylesworth, president of the 
N. B. C., said : 

"The director of development will be 
concerned not only with existing fields of 
activity and improved methods of opera- 
tion as reflected by public opinion, but 
also in discovering new opportunities for 
the practical application of radio, based 
on personal reactions from representa- 
tive groups." 

4, 5 OR 6 TUBE KIT 
BERNARD KIT $40.00 

4 -TUBE DIAMOND KIT 30.00 
All Specified Parts for the DE -LUXE LAMP SOCKET 
RECEIVER STREAMLINE CONDENSERS, .0005. 
51.75 Complete Line of CE- COTUBES. 

ANY POPULAR KIT YOU WANT 
Write tor Particulars 

Bruno R trot Hammerlund- Roberts HI -Q New 
Karas Equamatic S -M Shielded Six. 

B. C. L. RADIO SERVICE, INC. 
221 Fulton St. (R.W.) N. V. C. 

New, Improved Diamond of the Air 
Mfd by the ClappEastham Co. Licensed under Arm- 
strong Patent No. 1,113.149 for Bruno Radio Corp. 
Complete Kit of Parts. with Blueprint, ready to wire, 
as Specified by HERMAN BERNARD. $37.50. 
THE WONDERFUL CANNONBALL CONE. $7.95 

ERaVOx 
Fixed Condensers 
and Resistances 

"Built getter" 
AtROVO)t Pnducts are tient be mote than 300 

rsanufectutet. of Radio Receivers 
and -R. Eliminator.. 

AEROVOX WIRELESS CORP. 
60.72 Washington St Brooklyn, N.Y. 

Specified by leading en- 
gineers in all popular circuits as the one perfect form of tube filament control. Insist on Amperite -the only automatic vari- able filament resistance. Beware of substi- tutes and imitations. There is only one amperite and nothing else will do. Eliminates hand heostats. Simplifies wiring. Types for all tubes. 'rire 51.10 mounted (in U. S. A.). At all dealer.. Write for Fred Hook -Ups and construction dntn t, Deot. 

1Lty. °dial/ .ompasry 
50 FRANKLIN ST.,NEW YORK -. 

`The "SELF ADJUSTING "Rheartat 

4 - TUBE DIAMOND 
BLUEPRINT 

The Entire Wiring q¡ a00 Shown in Simplified VW 

Picture Diagram Form 
Copy of Nov. 20 issue, containing Herman 
Bernard's article on how to build the set. 
Is cents extra. 

Send money order, check or stamps. 
None sent C. O. D. 

All orders filled promptly. 

RADIO WORLD 
145 West 45th St., New York City 

HOW TO BUILD THE BERNARD, the Wm- 
Wu] 6 -tube thumb -tuning set, fully described sad 
illustrated In the Oct. 16 issue. Send 15e for a 
copy. Namepieces for affixing to front panal frws 
to all on special request. Radio World, IA W. 45th 
St., N. Y. City. 

The BRETWOOD 
Variable Grid Leak 

Is a Remedy for Distortion 

Precision Range, r,fa to 10 Megohms 

Much of the distortion present in radio receivers is due 
to an overloaded detector tube. Too much power for that 
lone tube to handle with fidelity. The Bretwood Variable 
Grid Leak permits control of the grid circuit so that the 
maximum efficiency without distortion is achieved. Put 
a Bretwood Variable Grid Leak in your set and marvel at 
the difference! 

"THE RESULTS ARE ASTONISHING" 
NORTH AMERICAN BRETWOOD CO. Dec. X. 
Dear Sirs: 

I feel as it is my duty to write and tell you that I bought a Bretwood grid leak sad 
got fine results. I placed it in the same position as a regular fixed grid leak. 

THE RESULTS WERE ASTONISHING. I was quite a while adjusting it to its proper 
position. It means true tone, clarity, volume and many more DX receptions. 

I have tried many other makes of all kinds and sizes, but THIS ONE IS THE MIT 
YET. 

Most people will write credentials praising results from instruments they have triad m 
sets that anything at all would improve, but my set, I thought, could not be improved a- 
I was dumbfounded, for now I know I own a perfect set. 

You may use this letter for advertising, also name and address for references of 

any kind. 
From a well -satisfied user of a 

(Signed) 
Leak. 

GEORGE SORTWELL, 
18 Eng. House, 1915 W. Wash. St.. Indianapolis, Iad. 

NORTH AMERICAN BRETWOOD CO., 
143 West 45th Street, N. Y. City 

Enclosed find $1.50, for which send me one Bretwood Variable Grid Leak 
(or $2.00 for leak with grid condenser attached) on five -day money -back 
guarantee. 

NAME e 

STREET ADDRESS 

CITY and STATE 
(Inquiries Invited from the Trade) 
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Genuine R. C. A. Radio- 
trons are recommended 
for use with Freshman 
Masterpiece Receivers. 

THIS wonderful radio, in its handsome genuine mahogany 
cabinet, opens the docr to the world's finest entertainment 

-operas-dance music-lectures-sports of all kinds; just 
take your pick. A large cone speaker of great volume and 
superb tone is built right in the cabinet. 

OPERATES BY ELECTRICITY 
By installing the Freshman "A B C" Power Supply this new set works right from your light socket 

{Prat 'or oar arty 48-page baok ;llustrating and describing alt Freshman MastrrPiece Products 

Chas. Freshman Co., Inc. Freshman Building 
2626 W. Washington Blvd. 

New York 
Chicago 

Worlds Oreatesilkdio 
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