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I L L U S T R A T E D 
Radio - Equipped Airplane Makes Broadcast Voices Sound Clear 

"C. "P. .Y A. Photos 
The "Sampiao Correia," Brazilian afrplar.e, flying 
over New York City on her start to Rio de Janeiro. 
This "ship" was equipped with a receivicg set of 

the latest design. 

(C. Katie] & Herbert News Service) 
This is the latest radio device. It amplifies the v, ce for the transmittdr. It is known as a speech imput amplifier. It enables the transmittiag operator to hear more clearly. By so doing he is able to give better service. This amplifier is now in the laboratory of the 

College of the City of New York. 

2Cì1tuits for P ge 8 
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ARRIVED!! 
THE FAMOUS DICTOGRAPH RADIO 

LOUD SPEAKER 
The kind you wanted, most beautiful to the eye, sur- 
prising to listen to, the first Loud Speaker that is truly 
an ornament in the home. 

AT THE RIGHT PRICE 

$20.00 COMPLETE 
WITH FIVE FOOT FLEXIBLE SILK CORD 

The horn, of heavy burnished copper, highly 
polished, handsomely shaped, attaches to a 

die cast black aluminum tone arm with 
nickel trimmings. A perfectly built 

solid hardwood ebony finished cabinet 
on a rubber base, contains the spe- 

cial réceiving unit. 

SEND YOUR ORDER AT ONCE IF 
YOUR DEALER HAS NONE 

Radio Stores Corporation 
Distributors for Dictograph Products 

220 -222 West 34th St., NEW YORK CITY 
Longacre 10110 

Ask about Dictograph Head Set, 
Radio Stores Condenser and Plug. 

YOU NEED THESE 
To Complete Your 

ARMSTRONG 
SUPER- REGENERATIVE CIRCUIT 

We Have For Immediate Delivery: 

5 M. H. Choke Coils $2.50 
100 M. H. Choke Coils $3.00 
12000 Ohm Resistances $3.00 
.005 MFD Tested Condensers 75c 

The above parts have been tested in our Demonstrating Set, and are made 
of the best material and guaranteed. 

SEND CHECK OR MONEY ORDER -MONEY WILL BE REFUNDED if the 
material should prove defective after 6 days' trial. 

DURHAM & COMPANY 
RADIO ENGINEERS 

1936 MARKET STREET PHILADELPHIA, PA. 

BACK NUMBERS AND NEW RADIO WORLD READERS! 

The publisher has reserved a limited supply of the first 22 issues 
of RADIO WORLD for the benefit of new readers who want to become 
subscribers and have their files complete from the first issue. The first 
22 copies will be mailed postpaid on receipt of $3.00; or better still, 
subscribe now for nine months ($4.00), or twelve months ($6.00 for 52 

issues) and have your subscription start with No. 1. Radio World Co., 

1493 Broadway, New York City. 

He Tried to Stop a Radio 
"Fight" 

APOLICEMAN in Pittsfield, Massa- 
chusetts, heard the shouts and curses 

of a fight in Schenectady, New York, and 
though it was many miles off his beat, 
courageously tried to mingle in the row and 
failed. It was a radio fight. 

A. H. Everest, a Pittsfield man, has a 
radio receiving -set with loud -speaker at- 
tached. He was listening to "The Wolf," 
Eugene Walter's play recently produced by 
E. H. Smith and players at WGY, the 
broadcasting studio of General Electric at 
Schenectady. 

In the big scene of the play "Hilda," a 
greatly misunderstood young woman, 
screams "Liar ! Liar!" at her father. 
Mingled with the screams were the guttural 
curses and shouts of the rough men of the 
Canadian woods. It was these screams and 
shouts which the policeman heard at the 
home of Mr. Everest. The officer had been 
instructed to discourage fights even within 
the sacred precincts of the home when the 
fights tended to annoy the neighbors. He 
rapped at the front door and demanded, 
"What's the trouble ?" 

Mr. Everest pointed to the loud -speaker 
as the hysterical "Hilda" was becoming a 
bit calmer. The officer, sizing up the situa- 
tion, sat down for the rest of the "fight." 

The story was too good to keep, so Mr. 
Everest wrote to WGY, in part, as follows: 

"'The Wolf' came over so realistic last 
night that in the third and final episode, a 
passing policeman thought my wife and I 
were fighting. He rapped at the door and 
when he saw what was going on, came in 
and listened to the rest of the performance." 

Subscribe direct or through your 
news dealer. $6.00 a year, $3.00 six 
months, $1.50 three months. Radio 
World, 1493 Broadway, N. Y. C. 
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Sending Out the Weather Reports 
from WJZ, Newark 

(C Kadel & Herbert News Service) 
Sending out the weather reports from WJZ, the big and busy broadcasting station at Newark, N. J., is a broadcasting feature of unusual interest. On weather forecasts depend the rise or fall in the values of commodities of every nature; for by foretelling what atmospheric changes may take place, the merchant is given a chance to buy or sell, the farmer to reap or sow, the jobber to arrange his prices -all of which has a direct bearing on the public. The apparatus in the left corner is a transmitter. The operator is broadcasting a report. His assistant at the typewriter 
is taking down what he says in order that the news may be checked up for absolute correctness. This is of vital importance. It is necessary 

to the general welfare of this country that all weather reports be correct to the last period. 

Latest Important Radio News of the Week 
Alfred Frankenthaler, lawyer, formerly assistant in the 

Alien Enemy Bureau, Department of Justice, says that the 
German Corporation, Telefunken, which owned and operated 
the Sayville, Long Island, station prior to the World War, 
expects compensation from the United States. 

* * * 

The copper and brass industries have been greatly aided by 
radio activities. Unusually large demands are reported by 
manufacturers of copper wire, sheet tube, and bar stock for 
copper for use in radio apparatus. 

* * * 

After conferring with Nathan Barkan, attorney for the 
American Society of Authors, Composers and Publishers, rep- 
resentatives of the radio broadcasting stations announce that 
they will pay royalty on the music they use, the amount to be 
determined later. 

* * * 

Competing with Great Britain, France, and Germany, Amer- 
ica was successful, according to a radio message from E. F. 
W. Alexanderson, chief engineer of the Radio Corporation of 

America, in securing a contract with the Swedish Government 
to furnish apparatus for a high -power radio station to handle direct communications between the United States and Sweden. The total cost of the station erected will be over $2,000,000. 

* * * 

Joseph Santley of the "Music Box Revue" is preparing a one -act play to be presented entirely by radiophone. In addi- tion to the dialogue, all the entrances and exits and all the mechanical effect will be reproduced by radio. Mr. Santley describes it as an "Ear- Play." 
* * * 

A man attacked several young girls in Union Hill, New Jer- sey, the other day and made his escape. Police Lieutenant Quilter immediately broadcast a description of the fugitive- 
* * * 

Defense of the Atlantic Coast is now assisted by forty -five radio compass stations, most of them located in groups near the chief American ports. There are four such stations near New York Harbor. Their main purpose is to detect the ap- proach of hostile warships. In peace time they serve com- merce. 



RADIO WORLD 

Generating C -W for Transmission 
By C. White, Associate A. I. E. E. 

Schematic diagram showing common type of transmitter used in low -fre- 

quency tube sets. In this circuit the microphone modulates on the grid of 

the tube. Suggested by C. White. Drawn by S. Newman. 

THERE has been much discussion 
recently between the old amateur 
and his brother novice concern- 

ing the interference of signals and con- 
certs. The old amateur feeling that, be- 
cause of his long standing in the radio 
field, he is much hurt to have his code 
impeded by strong radiotelephone 
broadcasting stations. On the other 
hand, the novice declares that if the 
"old- timer" should send on a different 
wave -length and interrupt a well - 
planned concert by code, he should be 
severely punished by law ! The "key 
sitter," in most cases, is sticking to his 
wave band, but the trouble lies in the 
fact that most amateurs who transmit 
code still have the old -time spark sta- 
tion ; and, as most of us know, the wave 
sent out by such a station is damped : 

that is, it contains virtually some of 
all frequencies. 

It is difficult to fully understand this, 
but it is the underlying trouble of the 
damped wave. Of course, there is one 
predominating frequency which gives 
the maximum response in the receiver 
when it is tuned to that particular fre- 
quency. But it is the frequencies near 
this particular frequency that produce 
considerable interference in broadcast- 
ing. The solution to the whole prob- 
lem lies in the gradual adopting of 
C -W for universal transmission of all 
wireless signals. 

The adoption of C -W means that the 
wave bands need not be so wide be- 
cause it is possible to tune very close 
with C -W since there is present but one 
fundamental frequency. It must be 
strictly observed that to fully accom- 
plish such an ideal tuning condition, 

the users of this style of transmission 
must filter their wave to free it from 
kinks ; or undesirable harmonics. He 
must also take strict precautions that 
his wave -length remains constant. Per- 
sonally I notice, while listening, in 
that there are a number of C -W sta- 
tions that do not hold their carrier - 
wave frequency constant. This makes 
it quite difficult for the operator at the 
receiving station to keep in tune es- 
pecially if he is using a sensitive short- 
wave regenerative receiver. But if 
these two objections are removed, then 
there is no argument against the gen- 
eral use of C -W. 

The vast strides in the advance- 
ment of the radiotelephone during the 
World War and, recently, because of 
the public interest taken in broadcast- 
ing has made the study of the various 
types of transmission in this particu- 
lar use of C -W especially interesting to 
the amateur, although he does not in- 
tend to transmit messages or to broad- 
cast. 

Any type of radio transmitter op- 
erates on the well -known principle of 
radio dissipation of energy. To make 
the antenna radiate energy, the wave 
supply must be of a high frequency 
since, practically, no power may be 
radiated at frequencies as low as voice 
frequency. Therefore, we are ac- 
customed to call the radiating f re- 
quency, "radio frequency," which 
ranges from 10,000 to 3,000,000 cycles 
a second. The C -W frequency in tele- 
phone work is known as the carrier 
frequency and on it the frequency of 
voice waves is super- imposed. This 
superimposition of the voice wave on 

the carrier wave is commonly called the 
modulation of the carrier wave ; hence 
we can clearly divide a radiophone 
transmitter into two separate parts ; or, 
at least, two separate functions which 
must be performed, namely : the gen- 
eration of the carrier wave and the 
modulation of the same. 

There are three ways of generating 
C -W oscillations : 

1 -The high- frequency alternator. 
2 -The Poulsen arc. 
3 -The three -electrode vacuum tube. 
The high- frequency alternator, gen- 

erally known by the names of their in- 
ventors, Alexanderson and Fessenden, 
is a mechanical electrodynamic ma- 
chine designed to operate at a high 
speed and capable of generating a large 
amount of power at a frequency as 
high as 100,000 cycles per second. Of 
course such a machine is only prac- 
tical for long- distance transmission at 
relatively high wave -lengths. The 
Poulsen arc is an oscillating arc, also 
capable of generating a large amount 
of power and, like the Alexanderson 
alternator, has only a commercial appli- 
cation. But the vacuum tube is an 
ideal generator of oscillations of any 
frequency. It generates a small 
amount of power in comparison with 
the two devices first mentioned. 

There are many possible ways of 
modulating the carrier wave depending 
upon the size of the transmitter and 
the type of high- frequency generator. 
One common method used with the 
alternator is to place the microphone 
on the field circuit of the alternator 
and thus modulate the amplitude of the 
generated wave by varying the strength 
of the magnetic field. Another method 
that may be employed either with this 
type of machine or the Poulsen arc is 
accomplished by placing the micro- 
phone in series with the antenna cir- 
cuit. But since most C -W stations, 
either code or telephone, use vacuum 
tubes, I shall further illustrate and 
explain this type of station in detail. 

In Figure 1 is shown the most com- 
mon type of transmitter used in low - 
powered one -tube sets. In this circuit, 
the microphone modulates the ampli- 
tude of the oscillations by changing the 
average potential impressed on the grid 
of the tube. But although it has now 
become an almost general practice not 
only in large sets, but also in portable 
ones, to accomplish modulation by the 
use of a separate tube, the combined 
single -tube method will amply serve 
those who seek simplicity and are not 
particular about the maximum ef- 
ficiency. To fully comprehend the 
action of this type of transmitter let 
us analyze the changes that take place 



RADIO WORLD 

(Continued from preceding page) 
when the operator talks into the micro- 
phone. First, before his speech starts, 
the vacuum tube is generating oscilla- 
tions (carrier waves) in just the same 
action as a regenerative receiver, the 
frequency being determined by the 
relative value of the coil F and the 
variable condenser. The amplitude 
and constancy of the same are main- 
tained by means of the regenerative 
tickler coil. 

As soon as the voice waves of the 
operator impinge upon the diaphragm 
of the microphone an alteration of the 
current in the D battery circuit is im- 
mediately established. These current 
variations in the phone circuit are 
transferred by means of an audio 

Atir 

silence to exist and studying the action 
of the oscillator unit in the steady 
state. In an exactly analogous method, 
local oscillations are generated as in 
the regenerative receiver -the f re- 
quency being maintained by the coil 
F, the variable condenser, and the tick- 
ler coil. 

These high- frequency carrier waves 
are kept from going into the modulator 
circuit by means of a choke coil which 
has a high impedance to waves of 
radio -frequency and low impedance to 
waves of audio -frequency. In other 
words, the choke coil acts just the same 
as a mechanical check -valve on a water 
pipe, allowing . current to enter the 
oscillator from the modulator but pro- 
hibiting the reverse operation. When 

Cr 
is employed here as direct feed -back. Suggested by C. White. Drawn by S. Newman. 

od 
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5/:Ziwt. 
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Schematic diagram of another type of set operated as illustrated. The tickler coil 

transformer to the grid circuit, where 
they act directly by affecting the ampli- 
tude of the local carrier-wave oscilla- 
tions generated by the tube. The fixed 
condenser is shunted across the sec- 
ondary of the audio transformer in 
order to reduce the impedance of the 
grid circuit to the high -frequency car- 
rier waves. 

The perfection and use of a separate 
modulating tube has been due largely 
to the persistent and efficient skill of 
Heising ale a corps of very competent 
radio and telephone engineers. The 
multiple -tube transmitter possesses sev- 
eral advantages over the single -tube 
set, owing to the fact that flexibility 
of operation of the two separate 
functions is accomplished by means of 
an independent oscillator and modu- 
lator. 

In Figure 2 one type of set operat- 
ing on this principle is illustrated. 
The reader will note that the oscillator 
part is quite similar to the ordinary 
regenerative receiver circuit, except for 
the fact that the regenerative element, 
consisting of the tickler coil and its 
variable condenser is shunted across 
the B battery whereas, in the receiver, 
the tickler coil is not in series with a 
variable condenser and is in series 
with the B battery and receiving 
phones. The functioning of this set 
may best be visualized by considering 

the speaker causes the current in the 
grid circuit to be disturbed by talking 
into the microphone, there is a cor-. 
responding change in current, in the 
plate circuit connected with the modu- 
lating tube. 

This rapid change of current in the 
plate circuit causes a varying electro- 
motive force to be set up in the iron - 
core inductance G. Now, since, the 
B- battery circuit is common to both 
tubes, this varying electromotive force 
will be impressed on the plate of the 
oscillator, thus causing the amplitude 
of the locally generated oscillations to 
change in some manner proportional 
to the various sounds impinging on the 
microphone diphragm. 

Of course the two types of trans- 
mitters I have just explained are only 
the very simplest forms. Many of our 
broadcasting stations not only have 
multiple -tube circuits but, also, filters 
of various kinds. The general use of 
filters in radiotelephony is to be en- 
couraged, not only for the reasons I. 

have previously set forth, but because 
their use makes it possible to transmit 
phonograph music and music played at 
a point quite remote from the broad- 
casting station where it becomes neces- 
sary to use a ground wire. As ex- 
amples of the former there are many 
stations that now broadcast phono- 
graph music by filtering out the ob- 
jectionable needle grind, thus making it 
quite impossible for the listener to de- 
termine whether the music is real or 
reproduced. As an example, I shall 
quote the case of Gimbel Bros., depart-, 
ment store, Philadelphia, where music 
is broadcast through their station from. 
the L'Aiglon Cafe, about ten blocks 
from their store. This is made pos- 
sible by placing the microphones at the 
cafe and sending, by means of a private: 
land wire, to' the radio station where . 
the noises of the land wire are filtered 
out and the real music is successfully 
amplified. 

Listening to Music 500 Miles Away 

(C. International News Reel) 
M. A. C. Lund, chief radio officer of the "Empress of France," and his assistants, W. J. 
Howlett and D. C. Nye, listening to the radio program of WGY, Schenectady, N. Y., while 
their steamer was at her dock in Quebec, 500 miles away. They are photographed listening 
to the opera, "Robin Hood." In her wireless work the "Empress of Franca" uses a 1% 
quenched spark and continuous- wave -set receiver, with 14- electrode vacuum tube. Her range 
for picking up messages is 3,000 miles, and her sending capacity about 2,000 miles. In her 
trips from Great Britain to Quebec, Canada, she keeps in touch with the Leafield Station, 
Oxford, during the entire voyage. Many times Radio Officer Lund has picked up calls far 
medical assistance in mid -ocean, and when the case has been urgent has been able to give 
advice by wireless from the doctor of the "Empress" or arrange matters so that a doctor 

from the "Empress" could attend the case in person. 
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Wonders of Radio -Frequency 
Amplification 

By H. S. Potter 
MOST wideawake amateurs to- 

day are experimenting with 
radio -frequency amplification. 

A number who have not taken up this 
fascinating branch of radio are not 
fully acquainted with the subject. I 
hope to give them a few valuable sug- 
gestions in this article. 

The several common systems are the 
resistance coupled, the air -core trans- 
former coupled, the iron -core transfor- 
mer coupled, and the tuned plate. Of 
these the resistance -coupled system 
works best on long waves, but is unsat- 
isfactory on short wave -lengths. 

The air -core transformer coupled 
system, excellent on short waves, seems 
to be neglected in favor of the system 
using transformers having iron cores. 
These iron cores are made with very 
thin laminations of soft iron, wound 
with two windings of wire, of the 
proper number of turns for the wave- 
length range to be covered. 

Unlike audio- frequency transform- 
ers, these transformers designed for 
radio- frequency work cannot be used 
on the whole band of wave lengths in 
use to -day; but must be designed for 
the particular class of work they are to 
be used on, since their wave range is 
limited. Those on the market are 
meant in most cases, to have a wave 
range from 150 to 500 meters, and will 
work most efficiently at about 350 
meters -their natural wave length. 

The last named system, the tuned 
plate, is, if well constructed and oper- 
ated, the best of all for short -wave 
amateur work, but has the disadvantage 
of being difficult to tune. In fact, tun- 

To Tuner 

Amplifying Tube 

ing becomes well -nigh impossible if 
several steps are used. In this system, 
a variometer, or a variable condenser 
and a tapped inductance, serve to tune 
the plate circuit to resonance with the 
grid circuit and the incoming signal. 
Such an amplifier greatly increases the 
selectivity of a set. 

The value of short leads cannot be 
overestimated. Important in all radio 
work, it means the difference between 
success and failure in working with 
amplification on the enormously high 
frequency of short wave -lengths. All 
wiring should be done with No. 14, 
bare. copper wire with all joints sol- 
dered. Parallel leads of plate angle 

Ampli fying Tube 

grid circuits should be carefully 
avoided. When using a tuned plate 
circuit amplifier great care should be 
taken to keep the plate inductance away 
from the grid or tuning inductance; 
otherwise, a feed -back which cannot be 
controlled will result. 

Where a great number of steps of 
high- frequency amplification are used, 
the tubes should be shielded from one 
another by grounded metal partitions, 
and the back of the panel should be 
covered by tin foil, grounded. 

In selecting a tube for use in radio - 
frequency amplification, care should be 
exercised. A very hard tube will give 
the greatest freedom from distortion. 

n,nn/V\A 
Detector Tube 

NM 
4-Battery 

_T 

Schematic diagram of a two -ti be circuit showing the difference in the coupling between 
amplifier and detector. Suggested by Harold S. Potter. Drawn by S. Newman. 

Transformer 

® 
® B-Battery 

Detecto, 7ub., 

® A- Battery 
Nom 

Schematic diagram showing the amplifier and detector with radÿo- frequency transformer. 

P is a plug from the tuning circuit, J -1 the jack of the amplifier. Suggested by Harold S. 

Potter. Drawn by S. Newman. 

I have found a Meyers tube very sat- 
isfactory, while an A. P., is almost as 
good. If neither of these tubes can 
be procured a radiotron U -V 201, or a 
Cunningham amplifier tube, may be 
used with satisfactory results ; but the 
current consumption of the two last 
named is high, making them less eco- 
nomical to use. 

The proper regulation of the filament 
current of the amplifier tubes, espe- 
cially the first arc, is of vast impor- 
tance in the operation of a radio-f re- 
quency amplifier. While experiment- 
ing with a one -step tuned -plate ampli- 
fier using an A. P. amplifier tube, 
coupled to an audiotron detector tube, 
I found that a most careful adjustment 
of the amplifier -tube filament was nec- 
essary, while the audiotron detector 
filament, the adjustment of which was 
very critical in an ordinary one -tube 
circuit, needed very little adjustment. 
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How to Connect the Electric -Light 
Socket Aerial 

-Light Wires 

it-Condenser 
Air or Oiled 

T 
Receiving Set 

Schematic diagram of the lamp -socket aerial. 
One wire only is used in the circuit. The cea- 
denser is connected between the aerial post of 
the receiver and the electric light wires. Drawn 

by S. Newman. 

THERE is considerable unrest 
1 among amateurs who are still 

dabbling with their receivers 
trying to hear concerts by utilizing 
electric light power -lines as an aerial 
-that is, the wires or lamp- socket 
connections in the home used for light- 

By John Kent 
ing purposes, running vacuum clean- 
ers, ironing, or other domestic mat- 
ters. Major -General George O. 
Squier, of the United States Signal 
Corps, started many amateurs on this 
track when he announced its possibil- 
ity, last spring. 

There is a lot yet to learn about op- 
erating an electric -light aerial. When 
using the socket, a few simple precau- 
tions must be taken in order that no 
trouble shall arise such as the burn- 
ing out of tubes and probably no sig- 
nals being received. The accompany- 
ing illustrations indicate how the set 
should be connected. Figure 1 is a 
schematic diagram of the lamp- socket 
aerial. Figure 2 shows the proper con- 
nections. 

One factor is necessary -a good 
plug. The plug must be absolutely 
perfect, electrically. Usually, an ordi- 
nary attachment -plug is used ; one with 
two blades, connecting the separated 
halves of the plug. One wire is all 
that is necessary ; the other being left 
undisturbed. 

The single wire used should be long 
enough to reach from the lamp- socket 

(Continued from preceding page) 
I was using 45 volts on the amplifier 
and 19/ volts on the detector. 

The use of very high -plate voltages 
in a radio- frequency amplifier should 
be avoided, as no great increase in sig- 
nal strength results, and the life of the 
tube is considerably shortened. 

One of the things which stands in 
the way of most amateurs using radio - 
frequency amplification is the difficulty 
of using the desired number of steps, 
and cutting out those not necessary. 
To do this in one operation, some ama-. 
teurs have adopted complicated 
switches ; but these are expensive and 
inefficient, due to losses from capacity 
effect. Therefore, we must turn to the 
old reliable jacks. 

A plug and jacks cannot be used, as 
in an audio -frequency circuit, to place 
the phones in the plate circuit of any 
tube at will, since the unrectified plate 
current of the radio -frequency ampli- 
fiers would produce no sound in the 
phones. The problem now resolves it- 
self into keeping the phones in the plate 
circuit of the last tube, and varying the 
number of amplifier tubes between the 
detector and the tuner. 

This may be accomplished by placing 

the jacks in the input circuit of the 
tubes, and connecting the plug to the 
tuner output. Figure 1 shows how this 
may be done in a transformer -coupled 
amplifier, using either air- or iron -core 
transformers. Figure 2 shows how 
jacks may be applied to a tuned plate 
circuit amplifier. J1 in each case is a 
single- circuit jack, and J2 a double - 
circuit. In each case a single A and a 
single B battery is used. In the second 
diagram it will be noticed that but one 
inside contact arm of J2 is used. 

Although but one step of amplifica- 
tion is shown in each case, any number 
of steps may be added in the same 
manner. All the jacks will then be 
double circuit except J1, which will 
always be a single- circuit jack of the 
open circuit type. 

To minimize losses, the jacks should 
be so located that short, direct wiring 
may be used. The plug is connected 
by a flexible telephone cord to the 
tuner. All inside connections to the 
jacks should be carefully soldered, 
using resin as a flux, and pure metal 
solder. The use of special soldering 
compounds, which constitute flux and 
solder in one, should be carefully 
avoided, as they are apt to cause corro- 
sion. 

to the table where the instrument is to 
be used. It can be seen by the diagram 
that a condenser is used. This is es- 
sential for two reasons : First, to keep 
the current of 110 volts from your in- 
struments ; second, to effectively re- 
duce the wave -length of the lighting 
wires, which are exceptionally long, so 
that it is possible to carry the shorter 
wave -lengths from the antennae. 

No set should ever be used on this 
system without employing condensers 
with the aerial or ground circuit -the 

Lamp Socket 

,,One Bode Only Used 

Gond 

Single 
Wire -> 

Fuse 

Receiver 

= Ground 

Schematic diagram showing the lamp -socket and 
plug. This is so simple that most any radio 
amateur can perform the operation. Do not fail 
to use the condenser in series with wires. Drawn 

by S. Newman. 

aerial circuit being preferred. An- 
other hint to the amateur : Insert be- 
tween plug and condenser, as shown 
in diagram, a one -half -ampere fuse 
which will benefit and protect the set. 

When using the set, simply screw the 
attachment plug into the electric -light 
socket and start tuning as usual. If 
no results or poor results, should be 
experienced, simply reverse the bottom 
half of the plug. Amateurs endeavor- 
ing to use the lighting system as aerial 
should never hook -up direct to a light- 
ing system without employing a means 
of safety, such as a condenser. Where 
no condenser is used, the fuses prob- 
ably will blow out and leave the house 
in total darkness. Precautions should 
be taken so that no body contacts are 
made with power lines and the ground 
at the same time. 
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Schematic diagram showing circuit employing 
radio -frequency. A is the loading coil. B, 
any standard radio- frequency transformer. C -D 
are variocouplers. E is a variable grid leak from 
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1%2 to 3 volts bias. As many stages of radio- 
frequency and audio -frequency may be added as 
the builder cares to use. Suggested by Dr. 0. S. 

Kelly. Drawn by S. Newman. 
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Another schematic diagram of Dr. Kelly's prac- 
tical circuit, employing the following apparatus: 
A -B is a vario- coupler; C -D is also a vario- 
coupler having a wave length from 180 to 600 

meters. The tickler is wound with 125 turns of 
wire (bank wound). E is a variable grid -leak, 

IDO not claim anything new regard- 
ing this circuit. In fact, it is the 

principle of Major Edwin H. Arm- 
strong's invention. Inasmuch as it uses 

different methods, the principle is the 
same. Accompanying this are two 

schematic sketches of a circuit I have 

used through the terrific static we have 
in this section (Oklahoma City, Okla- 
homa). While it embraces the same 

principles, it is stable and may be op- 

erated by the average amateur without 
difficulty. This hook -up is available 

i1 /2 to 3 volt bias. F is a fixed grid -leak of about 
1 megohm. G -H shows optional comtections, the 
grid bias being from 6 to 723/2 volts. M is a loud 
speaker. N is a door -bell transformer (primary 
open) using 110 volts as choke. Suggested by 

Dr. 0. S. Kelly. Drawn by S. Newman. 

for use with a regenerative set, and is 

more a matter of the correct use of the 
regular equipment and its proper ad- 
justment than of special coils and criti- 
cal behavior. 

In tuning this circuit the grid leak 
is the key to the entire circuit ; there - 
fore, an adjustable pencil mark, or 
variable grid leak, is absolutely essen- 
tial. I use VT 1 for the detector, and 
either VT 2 or UV 201 for the ampli- 
fier ; but VT 2 for the last stage makes 
things whizzle. In the radio -frequency 

circuit, UV 201 amplifying tube is 
used exclusively. The regeneration is 
carried out exactly as in the simple re- 
generative set. 

When adjusting the operating stage 
of highest amplification and disturb- 
ance elimination, first set the condenser 
on the primary and secondary stage of 
the transformer and the tickler coil 
until the set howls violently. Lower the 
the grid -leak resistance until the oscil- 
lations practically cease and a high 
whistlelike noise is heard in the plate 
circuit of the second tube. The con- 
densers may then be set on proper 
wave length and tickler rotated to the 
maximum of signal audibility. 

This circuit is not easily paralyzed. 
The grid -leak condenser is the only in- 
strument that will require a shield ; for, 
while no hiss or howl is heard when 
in operation, the variable gird con- 
denser sharpens tuning and eliminates 
interference to a marvelous degree. 
The following stations are heard: 
QSA (both telephone receivers and 
magnavox), KFAF, KSD, KNJ, 
KYW, WAAL, WDAF, WEAH, 
WFAV, WBL, WGAQ, WRR, WHB 
and many amateurs on CW in the 
Fifth District. 

Watch for This 
DOES this ever occur at nightime: 

Signals from distant stations 
"swinging" badly, or varying in inten- 
sity, then gradually becoming weaker 
and even fading out entirely, then re- 
appearing with varying intensity ? This 
phenomenon is known as "fading" e 
"swinging of signals," and is believed 
to be due to certain conditions of the 
atmosphere. Stations within reliable 
daylight range are seldom observed to 
fade appreciably. If signals from vari- 
ous broadcasting stations appear to 
swing or fade simultaneously, the re- 
ceiving set should be examined. The 
cause is due, frequently, to an exhaust- 
ed filament or plate battery. An ir- 
regular hissing or frying noise is fre- 
quently another indication of an ex- 
hausted B battery. 

Radio Telephone Range 
Tests 

THE Bureau of Standards is planning 
to conduct comprehensive tests to de- 

termine the effective working ranges of 
radiotelephone communication when using 
various kinds of transmitting and receiving 
sets. Preliminary plans have been outlined 
for this work, and some correspondence 
conducted in regard to it. 
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