
SIMPLIFIED FLEWELLING CIRCUIT (See Inside) 

15c. a Copy Septe ber 22 $6.00 a Year 

L USTRA TED EVERY EVE 

THESE ROMANY PEOPLE APPRECIATE RADIO BROADCASTING 

L. 61111ame $ervee) " " 

Although they still retain t. a customs of their ancestors, these modern gypsies have prcved that they are up -to -date as far as the comforts of modern conveniences can make them. They use an ultra- modern radio receiver that works on á loop, with dry cell battery tubes. After the long day's trek over country roach, these roaming nomads gather around the set, much the same as they used to gather around the musically inclined members of their tribe, and listen to the news of the day and some good dance and vocal numbers. The particular group of gypsies pictured here were caught listening in an the baseball scores while camped near Newark, New Jersey. 

AN ANTI- INTERFERENCE CIRCUIT (See Inside) - .._. . 
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RADIO WORLD 

THE PERMANENT DETECTOR 

FIXED ADJUSTMENT 
The Grewol le adjusted on the most sensitive spot 
on the crystal and fixed -proof against vibration 
and jar. Protected from duet and moisture by 

slave enclosure. Grewol adds to the efficiency of 
reception. 

Packed in individual carton $2 00 with instructions. 

Write for Booklet 

Randel Wireless Company 
5 Central Ave. Newark, N. J. 

STOP -LOOK -LISTEN 
C. White's "Super- Amplifier" completely 
assembled with. two UV -201A $38.00 tubes Y 

A real Push -Pull Amplifier bargain. 
Write NOW 

COREY HILL BATTERY CO. 
1354 Commonwealth Ave. Boston 34. Mass. 

Distance Reception with Two Controls 
If that I. what you are after. and have not yet succeeded 
In fiudlns It. send 15e for RADIO WORLD of Feb. If. 
and rev took -up by G. W. May on page 11. RADIO 
WOULD. 1993 Broadway, New York City. 

The Wireless Oracle 
By Hirsch M. Kaplan 

Say did you hear what the regular 
announcer of station WHN had to say 
the other night? If you didn't, here 
goes for an earful. "The mechanical 
equipment of our station is being im- 
proved daily." Yes, we've already no- 
ticed that. "And, within a very short 
time our station will be equipped with 
the best equipment possible. We are 
aiming to make station WHN the most 
powerful station in the country besides 
offering the best programs obtainable." 

You sure are there with plenty of vol- 
ume WBAK. Do you ever broadcast a 

regular program? 

While listenin' in for DX have you ever 
missed the call letter of a station only to 
hear them say "Tulip Town "? Well, 
just to enlighten you, that was station 
KDZR of Bellingham, Wash. 

The people of Newark, N. J., ought 
to be proud of having a station like 
WAAM. Compared to the size of the 
town and the population of this burg 
this station is keeping pace with most 
of our larger stations. The popular pro- 
gram as offered by Mr. Hanhury the 
other night was great stuff! 

Somehow or other we can't get excited 
over "lyric sopranos" on the air. The 
girls try hard, and they must be good or 
they wouldn't get the chance to do their 
stuff, but it certainly doesn't come in so 
wonderful. 

The Oriole Orchestra, from Chicago, 
came through kinda mushed up, but the 
announcer from WJAZ could be heard 
distinctly with the phones held ten inches 
from the ears. Walter Graham, my sec- 
ond "op," thinks that they were the bees' 
knees. 

"B" BATTERIES 
Depleted "B" Batteries are usually the cause of your trouble in receiving. Eliminate it by 

buying your "B" Batteries freshly tested and passed by our laboratories -sold direct te the 

consumer at the following low prices -guaranteed in every respect! 
Large Medium Small 

221,4 Volt plain 51.25 $1.00 í0.76 

22í/2 Volt variable $1.78 $1.13 $11.7S 

4S Volt plain SLR" $1.75 - 
45 Volt vatiable $2.75 $2.00 

Any type of batteries made to order-send money order including postage -or order for 

C. O. D. 

SPECIAL OFFER -We offer our customers a O-SO standard Voltmeter listed at $2.7$ for 

;1.87 with any order for batteries amounting to $5.00 or over. 

ROSENDAL & CO., Chemical Engineers, 2 Stone Street, New York 

185 GREENWICH STREET 
PATHE Moulded Variometers and $2.5 

Couplers. Guaranteed 600 M '' 
PATHE Loud Speaker $1750 

GENTT1NE WESTERN ET,F.CTRIC 
VT 1, $5.9t VT 2, $8.00 

CROWN TRANSFORMERS, 
$2.45 Adanted for ALL TUBES, N' 

Ratio 5 to 1. 

CONDENSERS 
U. S. L. VERNIER BAKELITE ENDS 

17 PLATE $2.95 
23 PLATE $3.25 
43 PLATE $3.45 

oFNn MONFY nRnFR iNr'.tun'NO PnATaf - PROMPr ANT) rainai ATTENTION 

WMAF again helped us to spend an 
enjoyable evening by offering the West 
End Ladies Trio. Programs of their sort 
are never tiring. 

Although Nat Sanders and his popular 
program was the berries, his impersona- 
tion of Jimmy Sheares' song, "Hot 
Roasted Peanuts "' was poor. 

By the way have you noticed how 
popular Jimmy Sheares' hit has become? 
Only the other night I heard three or- 
chestras, two pianos, five popular singers 
and one violinist play that number. 

We have it fresh from the post office 
that our "Friend Henry" has decided to 
erect a broadcasting station at Dearborn, 
Mich., that will reach to every corner of 
the country. Preparing for the 1924 cam- 
paign, Hank? 

The Hotel Adelphi's Roof Garden Or- 
chestra through WOO would make a 
wooden image do a "can- can." 

WBS, can't you get in stride with the 
steps of progress that radio has been 
and is taking? Your modulation and 
phonographic programs are still rank. 

We can well believe that story about 
static starting in Mexico. Every time 
we swing our loop in the direction of 
WIP we pick up more than our share of 
those joy -killing sounds. 

There seems to be great competition 
among the dance orchestras of our vari- 
ous ocean liners. First we had Paul 
Whitmen's S. S. "Leviathan" orchestra, 
then the dance orchestra of the S. S. 
"Berengeria," and the other evening we 
had the orchestra of the S. S. "Paris." 
They all provide such sterling entertain- 
ment that it would be very difficult to 
proclaim one better than the other. 

WAAM, although a sma'1 powered sta- 
tion and on a low wave, still make them- 
selves conspicuous by their popular pro- 
grams, through a station that ran':s with 

,the best. That's the stuff. You sure do 
set a fine example for your complaining 
brothers. 

Marvel - Capacity - Switch 
Receives 
position; 
position; 

long waves in the parallel 
short waves in the series 
and waves of medium 

length by 
eliminat- 
ing the 

condenser 
entirely. 

THREE - 
WAYS 

Series. 
Parallel. 

Direct -Ground 

Patents Poodles 

Instructions for mount- 
ing and for wire em- 
newt ions given with 
each instrument. dial -mounted 

Strictly of Anti -Capacity Type. 
List Price $1.25 

Attractive discounts for dealers and Jobbers. 

MARVEL -SWITCH CO. 
28 WES' 25TH STREET, NEW YORK 
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An Anti -Interference Circuit 
By C. White, Consulting Engineer 

AMATEURS who are complaining as to the non - 
selectivity of the circuits they are now using, are 
advised to pause and take a good look at the circuit 

herewith described. We have all heard of the four- circuit 
receivers and all the others that make such niarvelous 
claims for selectivity. Here is a double circuit with the 
addition of a double wave -trap circuit, that virtually makes 

it a four -circuit selector. If this circuit does not eliminate 
interference in nearby or interfering stations, the case is 
helpless. With this circuit one should be enabled to tune 
out two stations above and below the desired station, and 
hear the desired station whether it is DX or local. The 
circuit has been tested and works to perfection as a selective 
circuit. Editor, RADIO WORLD. 

WE are constantly searching for the ideal circuit 
but with every circuit there is some drawback 
that makes it non -acceptable under certain cir- 

cumstances. To me it seems that the problem nowa- 
days is to get greater selectivity and more quiet opera- 
tion under all conditions. 

There are many excellent ways that we can accomp- 
lish this, but in so doing we must be guided by the finan- 
cial side. A multi -tube 
set has the disadvantage 
of rather high mainten- 
ance cost, such as tube 
renewals, batteries, etc. 
Then, on the other hand, 
a single tube must needs 
be limited for many rea- 
sons from performing 
well under all conditions. 

The great question 
sums itself up as to how 
we can get sensitivity and 
selectivity with a single 
tube and no radio -fre- 
quency amplification. I 
do not intend completely 
to answer that question. 
If I could I would be 
more than glad to write 
it up, but I will say that 
we can go a long distance 
toward the ideal by im- 
proving your circuit from 
time to time in the many 
ways that are constantly 
being suggested in RADIO 
WORLD. It will pay you to keep close track of these. 

The circuit I am going to outline is a combination 
of the Reinartz idea of regeneration, tickler regeneration 
and a multiple filtering method. An anti -capacity 
switching arrangement allows you to choose either type 
of regeneration that is best adapted to your needs and 
the two filtering circuits allow you effectively to cut 
out any two stations that are causing considerable 
trouble. It has been my general experience that inter- 
ference is often two -fold and a filter that is capable of 

only cutting out one station and not the other interfer- 
ing station only half does the trick. 

After looking at the diagram I guess you will think 
there are too many expensive condensers in the circuit, 
but if you already have some condensers on hand you 
will only have to purchase a few new ones, since the 
condensers in a few places in the circuit are very flexi- 
ble as to si.N. And besides it is well worth the extra 

trouble and expense to 
get a set that is remark- 
ably free of interference 
and noise. 

In constructing the re- 
ceiver you must adhere 
fairly close to the assem- 
bly details in order to get 
full advantage of the cir- 
cuit efficiency. It is quite 

¢ obvious that a cabinet 
larger than the customary 
size must be used for this 
tuner. Do not try to 
crowd the wiring detail 
in the ordinary single 
tube cabinet. For ex- 
ample, the filtering dr- 
cuits, L -1, L -2, C -1, L -3, 
L -4 and C -2, must be S assembled separately in a 
shielded compartment in 
order to prevent in- 
ductive coupling between 
the L -1, L -2 and the L -3, 
L -4 group of coils. A 
shielded partition can 

easily be made of copper foil mounted on a thin wooden 
partition. Then, again, there should be a similar parti- 
tion between the filter L -3, L -4 and the main tuning 
coil E -F to prevent inductive coupling. The panel of the set should be covered with copper foil on the inner 
side, and all the grounding pieces of copper foil should 
be electrically connected together and attached to the 
ground terminal of the set. It is advisable to have all 
wire insulated with spaghetti, especially where the con - 

(Concluded on next page) 
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Diagram of a circuit that is ultra -selective. The selectiveness lies in the 
four inter -coupled selector coils as shown by LI -L2, Cl; L3 -L4, C2, and 
the addition of the condenser C4. If constructed according to the direc- 

tions and carefully made, absolute selectivity is possible. 
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Stopping Autos and Airplanes by Radio 
Officially Denied 

WASHINGTON, D. C.- Public antipathy against 
Germany's war plans of the future should not 
be increased by the report from Berlin that the 

German Government can stop and render powerless 
automobiles, airplanes or other motor vehicles by radio. 
Herr Prostrat Hermann Thurn, an administrative head 
of the German wireless service, dismissed the stories 
as "so much nonsense," in an interview sent officially to 
Washington. He further stated that the correspond- 
ent who sent the dispatches to papers in the United 
States to the effect that in June a number of automo- 
biles en route to Hamburg were halted when their mag- 
netos were stopped by powerful radio waves from 
Nauen, was the victim of unscrupulous persons. "No 
such achievement has yet been anywhere reached," the 
German engineer asserted, adding that even if it had 
been attained by Germany, "it would have most cer- 
taily been kept a secret and not bruited about by any- 
body connected with Nauen." 

This official information also discredits the stories 
that airplanes of France flying over Bavaria were 

stopped and forced down by radio waves from German 
stations. 

Both stories of radio magneto control are impossible, 
according to the German radio expert, who pointed 
out that : Magnetos are enclosed in iron or steel jackets 
and could not be influenced by radio waves ; no matter 
how powerful, radio waves cannot be directed with pre- 
cision so as to affect the magneto of a vehicle or vessel 
at any distance from the directing station, particularly 
when the vehicle is in motion ; and that are definite or 
precise directing cannot be achieved, every vehicle or 
vessel within the zone of influence of the electrical 
wave would be similarly affected. This would stop, 
bring down or sink the vehicles or ships of the operat- 
ing agency as well as those of the enemy. 

Some skeptics may believe that the Herr Adminis- 
trator would have denied the statements in an effort to 
protect Germany's secret radio control, but the official 
forwarding the dispatches believes implicitly in this 
radio engineer, whom he knows personally and profes- 
sionally, and he feels that his negations and criticisms 
should be taken without reservation. 

An Anti - Interference Circuit 
(Concluded from preceding page) 

necting wire passes through the grounded partition on 
to the compartment on the other side. 

The condensers, as I have said before, are the big 
items of expense in making this tuner, and therefore 
you should use care in purchasing the right kind as to 
quality. Nothing but very high grade condensers ever 
give satisfactory results in a radio circuit. There are 
plenty of good, high grade condensers now on the mar- 
ket and you will have little trouble to find one. 

The coils in this circuit can be readily wound at 
home with No. 22 S.C.C. magnet wire. After finishing 
each coil it is advisable to shellac it, taking care to 
cover it with only a thin coat, since too much shellac in- 
creases the capacity of the windings, thus destroying 
sharp tuning. Now as to the specfications of the vari- 
ous units. You will notice that each group of induct- 
ances consists of two separate coils. The coil in the 
Ant. -Gnd. circuit is always wound on the larger size 
4 inch tubing, while the coil on the other side of the 
circuit is always wound on the smaller size tubing (3% 
inch). Of course, the size of the coil tubing can be 
varied slightly without any detrimental effect just so 
long as one tube is large enough to slip snugly over the 
smaller one in much the same manner as the two coils 
in the air core transformers used in the "neutrodyne" 
(called "neutroformers "). In figuring the length of 
tubing to cut off for each coil it is good to figure about 
20 turns of wire to the inch for No. 22. Using the 20 
turns as a basis, the tubing holding the coil L -1 and L -2 
should be 3 inches long because L -2 has 40 turns of 
wire and allowing for end space 3 inches will be just 
right. Although the coil L -1 has only three turns of 
wire, it is wound on the same 1 ength of tubing as L -2 

in order to make the ends of the two tubes fit flush 
when slipped over . each other to make the complete 
inductance unit. The coils L -3 and L -4 are identical to 
L -1 and L -2, that is, the primary having three turns and 
the secondary 40 turns. The unit E -F is assembled in 
the same manner as the filter coils. It differs in that 

the coil E has 50 turns with taps for switchpoints at 
every fifth. turn. The coil F, which is wound on the 
smaller size tube, has 50 turns, untapped. 

The condensers C -1 and C -2 can be either 11 or 23 
plate air variables, the 11 plate size being the better 
for this particular use. The condenser C -3 should be 
an 11 plate type with a venier, while C -4 should be a 
23 plate condenser. It matters little how the movable 
and fixed plates of C -1 and C -2 are attached in the re- 
ceiver, but the condenser C -3 should have the movable 
plates connected to the ground side of the filament - 
grid circuit. C -4 works better when the movable plate 
side is connected to the Ant. side of the circuit; that is, 
the fixed plates are directly connected to the plate of 
the tube. 

Although I have shown the circuit with detector tube 
only, the circuit is easily adaptable for use with the 
ordinary two -stage amplifier. You are free to use any 
tube in this circuit you so desire as long as you select 
the proper size filament rheostat and grid leak and con- 
denser to go with it. Do not try to work a 201 -A tube 
with a grid leak that has been made or adjusted to work 
efficiently with the UV200. 

Just a word about the 201 -A tubes. I have been re- 
cently using these tubes as detectors and find that they 
give results equal to the 200 under all conditions pro- 
vided the correct grid leak is used. Taking the fact 
into consideration that the 201 -A is not as critical on the 
filament adjustment leads me to think that it is better 
as far as manipulation is concerned. Splendid results 
can be obtained with the new UV199 tubes in this re- 
ceiver. 

In tuning remember to set C -1 and C -2 at zero ca- 
pacity. These condensers are ,used to tune out inter- 
ference only and nothing else. The switch S is a 
D. P. D. T. anti -capacity switch (made by Federal Tel. 
& Tel. Co.) and is used to select the type of regenera- 
tion desired. If you fail to obtain regeneration when S 
is in the down position reverse the terminal connec- 
tions to the coil F. 
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Commercial and Naval Radio Services 
to Japan Are Open 

By Carl H. Butman 
WASHINGTON, D. C. -The Japanese calamity, 

which practically wiped out Tokyo and Yoko- 
hama and broke the Pacific cable, gave radio 

another opportunity to demonstrate to the world its 
value of international communication, especially in the 
event of emergencies when land lines and cables fail. 
Without the single radio communication link left at 
Iwaki the world might have been without details of the 
Japanese disaster for as long as a week. Bits of news 
and imperative information would have been put 
through by cable, but radio is said by Secretary Hoover 
to have literally saved the day in bringing in relief as 
well as in carrying out the news. 

To be sure, the first brief message of the disaster 
came to the Japanese Ambassador at Washington by 
cable from Nagasaki via London -out of the back door 
of the East, as it were, and over cables estimated 15,000 

time had no means of communcation. At the sugges- 
tion of the Japanese Ambassador at Washington, how- 
ever, a courier service was established to Tokyo and 
now a regular schedule is in operation. A statement 
that communication was open to Tokyo, by the State 
Department, led some to believe that line wire com- 
munication between the station and Toyko was estab- 
lished. However, communication used in the old sense 
means that the roads were open. According to the 
latest reports no wires have been re- established. Since 
the advent of radio, it seems that a new word must be 
substituted for "communication" when referring to 
roads and other lines of transportation. 

Radiograms are now accepted for all points in Japan, 
except Tokyo and Yokohama, being mailed from Iwaki. 
Messages for these two cities are subject to delay. 

Radio was the means of getting the first authentic 

(C. Fotograms) 
The transmitting station at Haranomachi, Japan, which gave the world the first meagre details of the terrible earthquakes. It was from this station that the operators broadcast all the later details, and was the only means of communication between Japan and the rest of the civilized world. All the cable systems were either ruptured, or put out of commission by having their shore ends destroyed in the stricken district. The transmitter is remotely controlled from the Tanrioka station, which Is 178 miles from H aranomachi. Both are considered as one plant under the name of the Iwali radio station. 

miles long. The Pacific Commercial cable from Japan 
to Bonin Island, reported submerged, and thence to 
Guam, was put out of service by the earthquake. Mes- 
sages are now routed east via Manila, Shanghai and 
Nagasaki, or west via London. 

It remained for radio to carry most of the official 
dispatches and news reports across the Pacific to North 
America, and radio, aided by the remaining cable con- 
nection of Nagasaki, has handled a tremendous amount 
of traffic. The Japanese government station at Iwaki, 
or Tomioka, stepped into the breach and the world 
now knows of the excellent service rendered by the 
Japanese operator who stood a long watch alone. His 
call and messages on the disaster were picked up by 
the Radio Corporation's station at Bolinas, Cal., and re- 
layed to all points in the United States. Iwaki, which 
is about 144 miles from the stricken cities, for some 

account of the disaster to the new world on September 
4. The master of the S.S. "President Jefferson" radi- 
oed to his Shanghai office from the port of Yokohama 
direct. The American Consul put the message on the 
cable for Secretary Hughes in Washington. Facts 
relating the unsafe condition of the harbor at Yoko- 
hama were immediately broadcast by the Naval Hydro - 
graphic Office here that all ships might be warned of 
the hidden dangers there, the absence of lights, etc., 
radio again serving in its most valued capacity, that of 
protecting life at sea. 

The United States naval forces in Japanese waters 
are rendering official emergency service via radio. The 
American Asiatic Fleet is now at Yokohama and the 
destroyer "Borie" is stationed at Nagasaki as a radio 
relay ship. Messages from the American flagship are 

(Concluded on next page) 
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First American Built Dirigible Equipped 
with Radio 

T P to the present time, the American aeronautic 
forces of the Army and Navy have not paid 
much attention to dirigible or lighter than air 

craft. However, there has been under construction by 
the navy at Lakehurst, N. J., the largest rigid type 
"lighter than air" craft that has been attempted in 
America. The only other nation that has attempted 
with success the construction of this type of airship 
is the German, famous for the Zeppelins. 

The advantage of this type of aircraft in patrol and 
other work is the fact that it does not have to keep 
moving at all times but can remain stationary at differ- 
ent heights, or drift with the air currents. This gives 
the plots and observers greater chance to chart and 
observe the particular district over which they are 
flying. In airplanes this is so far impossible, as they 
have to keep moving. The ZR -1 is a most thoroughly 
equipped craft. It is capable of extremely long jour- 

C. W. transmitter and an up -to -date navy type receiver, 
especially designed and built for this particular installa- 
tion. Due to the fact that a trailing type of antenna 
is used, and the metal work of the dirigible is used as 
a ground or counterpoise, the receiver was designed 
especially for this type of work. 

The initial flight of this monster of the air demon- 
strated its practicability, and during the series of suc- 
cessful trial flights, it kept in constant touch with its 
home base through radio, advising of the operation, 
speed and action at varying heights, thereby allowing 
the observers on the ground to accurately note its 
action from a distance. 

Radio in airplane flights is a past performance, but 
this is the first time that an American lighter than air 
craft has been equpped with radio, especially as power- 
ful an apparatus as that installed in the ZR -1. This 
power and its especially constructed apparatus will 

(C. Both photos Kadel and Herbert) 
The radio gondola of the dirigible ZR -1 showing the trailing antenna, 
with the heavy weight attached to prevent its flying back and entangling 
itself in the controls. John T. Robs,rtson, radio operator of the ZR-I, 
observing the camera man at work. Current for the operation of the 
powerful transmitter is derived from a wind driven generator located at 

the fore part of the radio gondola. 

neys, as the fuel used can be stored in the cupolas 
meant for that purpose and also because of its ability 
to drift with the varying currents of the air. 

Paramount in its electrical installation, however, 
is the radio apparatus. The transmitter is a three. KW. 

The home station of the ZR -1 at Lakehurst, N. J., receiving reports from 
the craft while it was in the air. The receiver is the latest type naval 
apparatus, comprising three stages of radio- frequency, detector and two 
stages of audio -frequency. The transmitter is remotely controlled by 
means of relays, and this station and the ZR -1 during flight are 

constantly in communication. 

enable it to send and receive over much longer dis- 
tances than has been done heretofore by airplanes, 
which are naturally limited as to space, and therefore 
cannot install powerful apparatus, which takes up 
space and is heavy. 

(Concluded from preceding page) 
picked up by the "Borie," relayed to the naval radio 
station at Cavite and thence to the naval station at 
San Francisco. Government west bound méssages are 
sent from Washington via Annapolis radio station or 
commercial land lines to San Francisco, where they are 
relayed via Honolulu, Guam and Cavite to the "Borie" 
and thence to the American fleet off Yokohama. The 
U. S. S. "Sacramento" is stationed at Woosung, China, 
to relay radio messages. 

Many radio experts feel that the terrible disaster 
and the severing of communication out of Japan will 
aid materially in establishing better radio service be- 
tween Nippon and the world. The policy of the Japan- 
ese government has been to control radio,- although 
American commercial companies have been endeavoring 
to provide better stations and transmission. 

Is It Home -made 
Static ? 

NOW that the cooler weather is coming on, lots of 
fans expect a decrease in static and are much dis- 
appointed when they do not find it so. Do you 

realize that noises exactly like static, and probably louder 
and longer are often caused by faulty B batteries? To 
test it out, turn off your detector tube, stick your jack in the 
last tube of your amplifiers, and turn on your amplifier 
tubes full. You will then discover just where your "static" 
is coming from. The remedy, of course, is to find out just 
which set of batteries is causing the disturbance and to re- 
move them. 
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One Thousand Amateurs at A. R. R. L. 
Chicago Convention 

THE second national American Radio Relay 
League convention opened at Chicago on Sep- 
tember 12 with a registration of approximately 

1,000 delegates. 
The banquet in the evening at the Hotel La Salle 

was splendidly attended. An inspiring message was 
read from Hiram Percy Maxim, president of the league. 
Addresses also were made by other officers and mem- 
bers of the board of directors, as well as by officers of 
the Chicago Radio Traffic Association who are direct- 
ing the affairs of the convention. Another prominent 
speaker was W. D. Terrill, chief supervisor of radio, 
Department of Commerce. 

The diners enthusiastically welcomed the distin- 

guished French radio amateur, Leon Deloy, and A. H. 
Krussell, a Canadian amateur. The convention, there- 
fore, took on an international aspect, a most encour- 
aging development. 

Dr. Lee De Forest, the eminent radio pioneer, is re -' 
turning to the United States on the S.S. "Leviathan." 
The delegates cheered the reading of the following 
message from Dr. De Forest, which was radioed from 
the "Leviathan" to the banquet hall: 

"Radio will have a continually expanding influence 
on the welfare of the world. It will make people 
happier through its entertainment utility, healthier by 
its spread of information, and better through its power 
to promote understanding." 

Major White Gives 
Dempsey a Lesson 

in Radio 
MAJOR J. ANDREW WHITE, who broadcast the 

Dempsey -Firpo fracas recently held, visited 
Jack's training quarters at Saratoga a few days 

before the fight and showed him how to work a 
portable receiver of the type that hundreds of interested 
fight fans and broadcast listeners would use to hear the 
ringside returns that Major White was to announce 
from the ringside. 

Dempsey, while not a fan himself, understands what 
it means to thousands of fight fans and listeners who 
would not be able to get to the championship battle, to 
hear a blow by blow account of the fight, told in Major 
White's interesting and terse manner. 

Another point of interest in the fight is that thou- 
sands of South American supporters of Firpo had sets 
installed so that they would be enabled to hear the 
instant returns of the battle. 

The illustration shows Major White instructing and 
explaining to Jack the why and wherefore of the dif- 
ferent dials on the Aeriola, Sr., that he is using. It is 
not stated whether Dempsey assimilated the technical 
explanations as well as he can interpret a left hook to 
the jaw followed up by a right cross to the bread 
basket, but by his expression it evidently puzzles him. 

In the large cities thousands of people who could 
not get to the fight and who did not own sets, stood 
outside radio stories that had loud speakers and got the 
returns "hot off the griddle." 

(C. Radio Corporation of America) 
Major J. Andrew White Explains a Radio Set to Jack Dempsey 

To Save Money 
MANY sets use potentiometers across the A 

battery leads of the first tube, on the battery 
side of the rheostat. When you turn off for 

the night you simply turn out your tubes and forget 
about it- unless you are wise. Then you realize that 
your battery is constantly discharging across the 
potentiometer all night and you disconnect your battery 
leads from the set altogether. Four hundred ohms is 
a lot of resistance, but even at that it will shorten a 
battery's life considerable by leaving it in the circuit. 

MacMillan Party Safe 
APRESS dispatch from Prince Rupert, British 

Columbia. Canada, states that Captain Donald B. 
MacMillan, Arctic explorer, and the members of 

his expedition who sailed from Wiscasset, Me., last 
June aboard the auxiliary schooner "Bowdoin" are well 
and safe at Etah, on the northwest coast of Greenland, 
according to a radio message picked up there by Jack 
Barnesly, an amateur operator. 

The " Bowdoin" will winter at Flagler Bay, the mes- 
sage said. A foot of snow was reported. 
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Radio Successfully Aids Aviation 
By Carl H. Butman 

ASHINGTON, D. C.- Radio, the latest "wonder 

k i i 
of the world," is materially aiding the develop- 
ment and efficiency of military and naval 

aviation. War -time flying in its many phases, would 
avail little to the commanders -in -chief if instantaneous 
communication between the bases and the air fleets was 
not constant. Radio telegraphy and telephony estab- 
lish direct liaison between the air and the ground or 
sea, thus combining these arms of the service. 

Peace -time tests and maneuvers between the aerial 
forces and those of the land and sea aided by radio are 
carried on regularly by both the army and navy ; their 
scope and frequency are being extended each year. 

A recent army air service report from France Field, 
Canal Zone, states that during the past fiscal year 261 
radio flights were made, embracing aerial radio tests, 
voice -controlled formations, coast and field artillery 
reglages or gun -fire observations, tactical maneuvers, 
reconnaissances and coast patrol work. This was an 
average of a radio flight each working day. The 
diversity as well as the volume of radio communication 
accomplished in the Canal Zone was in excess of any 
previous year but will be extended next year, the report 
states. France Field pilots had never before attempted 
tactical maneuvers, coast patrol, field artillery -spotting 
or voice -control formation flying, yet the report indi- 
cates successful results in all lines where radio was 
used. 

More radio test flights are necessary, the report 
recommends, as constant testing is the only means of 
keeping radio equipment in first -class condition, par- 
ticularly under the severely corrosive climate of the 
tropics. Furthermore, the training and experience of 
pilots through regular use of radio is held of utmost 
importance. Following maneuvers with the naval fleet 
and demonstrations at Balboa Flying Field, weekly 
voice -control flights, in which the pilots receive their 
instructions and orders by radiophone from their corn- 
mander in the air or on the ground, were recommended 
in order to improve and train the flying personnel in 
airplane tactics and radio communication. 

Coast artillery spotting, held last fall proved far 
superior to any held in the Canal Zone, not only in 
point of reliability and efficiency of two -way radio- 
telephone communication, but also in the extension of 

the ranges at which this two -way radio communication 
was carried on. The Air Service, called upon by the 
Coast Artillery Defences of Cristobal and Balboa to 
spot their fire for three coast artillery statidns, carried 
out 49 radio -telephone flights, all of which, according 
to the coast artillery, were eminently successful. 

The first attempt to use two -way radio -telephone to 
spot firing for the field artillery was at Gatun. A radio 
operating truck, type SCR -108, was sent to Gatun and 
used as a mobile ground station. This truck was con- 
nected by field telephone lines with the battery com- 
mander's station direct. The results were very satis- 
factory and highly commended by field artillery 
officers. Four field artillery officers were utilized in 
spotting fire from the air. After 30 minutes of in- 
struction in the use of the radio telephone they were 
qualified to operate the radio -telephone set in the air- 
plane during the flight and adjust the fire of their 
battery. 

The value of radio -telephone communication in giv- 
ing and receiving instructions in the air was clearly 
demonstrated when France Field sent all of its planes 
and flying personnel to the Balboa Flying Field for in- 
spection and maneuvers. The success indicated what 
should be expected with more improved radio telephone 
and telegraph sets operating with.ground radio sets of 
higher power, it is stated officially. 

During the U. S. Navy maneuvers in Panama Bay, 
the air service was called upon to do special reconnais- 
sance work and to patrol the Pacific Coast for a dis- 
tance of almost 100 miles to the southwest. That two 
DH4B airplanes, equipped with SCR -73 spark sets were 
able to send position reports in the air from Aguadulce, 
Panama, a distance of approximately 80 miles, to the 
France Field radio station through interference, was a 
feat never accomplished before. SCR -68 radio -tele- 
phone sets on Martin bombers successfully sent posi- 
tion reports on two occasions by voice and buzzer 
modulation from Pearl Islands to France Field, a dis- 
tance of almost 100 miles. The SCR -73 spark sets, it is 
believed, could send from the air to France Field, 
approximately from 150 to 200 miles, without much 
trouble. When installed on Martin bombers they 
should approximate a range of about 300 miles, it is 
estimated. 

United States Radio Conferees Announced 
THE United States committee of electrical and 

radio experts representing eight governmental 
departments having to do with radio and other 

electrical communications has just been announced by 
the State Department. This committee, headed by 
Under Secretary Phillips of the State Department, will 
meet at an early date to consider the plans and policies 
of this Government on matters pertaining to interna- 
tional electrical communications. 

The agenda prepared by the committee will become 
the basis for the United States' report to the Fourth 
International Electrical Communication Conference 
when it is héld in Paris. It is probable that the Amer- 
ican delegates to the International Conference will be 
selected from the personnel of the committee, but as 

no date for the general conference has been set, the 
State Department has not made announcement of its 
representative or plans. The international conference 
was to have been held this spring but was indefinitely 
postponed. The United States governmental repre- 
sentatives are: State, William Phillips, Under Secre- 
tary, Chairman ; Treasury, Lieut. Zeusler, U. S. Coast 
Guard, and Constructor Walton, alternate ; Army, Maj. 
Gen. George O. Squier, Signal Corps, and Maj. W. E. 
Prosser, alternate ; Postoffice, Second Asst. Postmaster 
General Paul Henderson ; Navy, Rear Admiral W. R. 
Shoemaker, and Commander D. C. Bingham, alternate ; 

Agriculture, W. A. Wheeler, and E. B. Calvert, alter- 
nate ; Commerce, Solicitor S. B. Davis, and P. E. D. 
Nagle, alternate ; and U. S. Shipping Board, L. L. Lee. 
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A Simplified Flewelling Circuit 
By Le Roy Western 

TO those interested in super -regeneration and cir- 
cuits giving a similar effect to the Armstrong 
super- regenerator, the Flewelling circuit offers 

quite a large and interesting field for experiment. The 
writer has done a considerable amount of work along these 
lines, starting with the three -condenser Flewelling which 
was first brought to the attention of the radio public and 
then working along lines more or less original with him- 
self. 

The diagram herewith shows one of the most flexible 
circuits, in the writer's opinion, which makes use of the 
unique condenser arrangements for obtaining a variation 
frequency. This set, as will be seen, is exceedingly simple 
in construction and instead of the usual bank of three con- 
densers, makes use of only a single fixed condenser. This 
latter is not very critical as to capacity and the writer 
found that capacities of from from .003 to .006 mfd. gave 
excellent results. 

The grid condenser and leak should be given a great 
amount of attention and should be carefully selected. The 
condenser may, if desired, be fixed at a capacity of about 
.00025 mfd. but much better results will be obtained if a 
good standard make of variable condenser with a maxi- 
mum capacity of .0005 mfd. is used. The grid leak 
should be constantly variable from one -half to five 
megohms and should be of very good construction in order 
to eliminate loose contacts and other objectionable features 
which would tend to cause noises in the circuit. Any ex- 
tra time which may he spent in the construction of this 
variable grid leak will not be wasted as the results will 
amply repay the builder. 

In regard to the tuner, the author would advise the 
use of two honeycomb coils, coil P having from 50 to 75 
turns wound thereon, while coil S should have at least 
100 turns. If in the course of construction, the builder 
finds that he does not have honeycomb coils of the re- 
quired size, a standard variocoupler may be impressed into 
service and rewound so that the primary has about 75 
turns, tapped every 10 turns for its entire length. In this 
case the rotor should also be rewound so as to contain 
approximately 100 turns. In the case of honeycomb coils, 
the primary coil P should be shunted by a small variable 
condenser with a capacity of approximately .0005 mfd. 

In one of the writer's experimental sets, a standard 
variocoupler was used without rewinding. In this case, 
it was found advantageous to connect a variometer in 
series with the rotor as indicated in the diagram herewith. 
If, however, honeycomb coils are used or the variocoupler 
is rewound, it will be unnecessary to use a variometer, al- 
though the builder is advised to experiment with the con- 
nection in order to ascertain just what will give the best 
results. 

A switch arrangement at A and B was installed by the 

writer when using the Flewelling circuit so as to afford 
flexibility in connections to the primary. By means of 
the two single -pole double -throw switches, it is possible 
to connect both the aerial and ground to the coil P, or to 
use the ground or the aerial alone, and to connect either 
one of these to either side of coil P. This afforded ex- 
treme flexibility in experimenting with the set as it was 
unnecessary to undo connections in order to find out just 
where the aerial or ground should be connected. It was 
found that when either one was to be used alone, best re- 
sults were obtained when it was connected to the side of 
coil P which is in turn connected to the grid. In some 
cases it is possible to use both antenna and ground on this 
set although usually excellent results are obtained with 
the former alone. 

The tube used in this circuit should be of the hard 
variety, although the WD12, UV199 and UV201A will all 
give excellent results. The "A" battery voltage will de- 

VARIOMETER -- 
pRRß 

S.P-D.T 
SWITCHES 

c 

00025 0R.0005 MF y 
g CRITICALLY 

> VARIABLE 
' S. FROM ', TO 

001 MF 5 MEGOHMS 

... 
`.00370.006 MF 

f 
MEM = 

4570100v. 
'8` BATT. 

Diagram of Western's simplified Flewelling circuit. 
pend entirely upon the tube used and the "B" battery volt- age should be experimented with in order to find out what value will give the best results. 

After this set is connected as shown, light the filament 
and place the grid leak at a value of approximately I% 
megohms. By adjusting it will be found that a shrill note 
will be heard in the phones. This note can be changed 
by varying the tickler and grid leak. These should be continuously varied until the note is as high as possible and then a station should be tuned in by means of the variable 
condenser. The high shrill note will not be objectionable 
once the operator gets used to it. If a signal is once heard, 
all the adjustments should be varied until best results are 
obtained, paying particular attention to the adjustment 
of the variable grid leak. 

For a one tube set, the outfit described above will give 
extraordinary results and will furnish opportunity for 
a considerable amount of interesting experimentation. 

Now Is the Time If You Are Wise 
RE you thinking over the wonderful results that 
your friend got on that new receiver he built last 
spring, and with which he corralled all the distance 

all summer? Well, now is the time to build it -just 
in the interim between the hot summer and the cool winter 
months. Go right ahead and build it and try it out now, 
so that when the DX weather gets here you will be right up 
with the rest of the bunch and not miss any just because 
your set "is not built yet." 

IF you are wise and in the know you will build your de- 
tector and two -step amplifier unit in a separate cabinet 
from the tuner and well shield it. Then bring all your 

connection posts, such as grid, plate, filament, etc., out to 
binding posts on the back of the cabinet and make con- 
nection to your tuner through these. By doing this you 
will be able to change your set around at any time, and use 
different tuning systems without disturbing the cabinet con - 
taining the amplifier and detector. 
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RADIO PRIMER For the New Army of 
Radio Beginners 

By Lynn Brooks 

INDUCTANCES : In radio reception as well as 
transmission, some means for varying the fre- 
quency to which the receiver or transmitter will 

respond has to be evolved. In order to cover this from 
the receiving end tuners are used. The simplest tuner 
consists of a coil of wire wound on a suitable tube or 
former, the value of which is varied by means of a 

slider. This inserted in the antenna -ground lead of 
the receiver allows the receiver to respond to the 
different wave lengths due to varying the frequency 
value of the circuit. The greater the amount of wire 
used, the lower the frequency the receiver responds 
to and the higher the wave length. This is similar to 
a violin string. . The longer the string, the deeper the 
tone and the longer and slower the sound waves. 

The main disadvantage of a tuner made of a coil 
as described, is the fact that it is not selective. It 
will not respond to one frequency sharply, but responds 
to several bands as well. The next tuning device of 
the single inductance variety is the variometer. This 
depends upon the mutual inductance of two coils re- 
volving within one another and connected together. As 
we vary the relation of the magnetic field we also vary 
the mutual inductance, due to the principle that two 
coils through which a current is flowing are at their 
highest point when the current runs in the same direc- 
tion in both coils. As we vary this, instead of helping 
they practically "buck" each other. 

The next important tuning device is the loose 
coupler or variocoupler. This consists of two windings 
so arranged that one can revolve or slide in and out of 
the other. In the loose coupler, the outside winding 
is generally considered the primary or antenna induct- 
ance and its value is varied by means of a slider or 
taps. The secondary or inside one is variable by means 
of taps or a slider, and can slide in and out of the mag- 
netic field of the first. This arrangement allows sharp 
tuning, because the primary circuit does not interfere 
or have any connection outside of a magnetic one with 
the secondary. The current flows through the first or 
primary coil, which as before stated is varied as to 
inductance value by means of sliders or taps, introduc- 
ing more or less wire into the circuit and therefore the 
circuit will respond to a higher or lower frequency. 
The current flowing in this circut induces a like current 
in the secondary circuit, which is also variable, and by 
means of sliding this in or out of the magnetic field, the 
best point of resonance can easily be gained, at which 

point the two circuits will be considered "tuned" and 
the strongest signals from a desired station will be had. 

In the coupler of the later variety, the same prin- 
ciple is used, with the exception that the secondary 
coil is not variable as to the amount of inductance used, 
tuning being accomplished by varying the mutual mag- 
netic inductance between the two. The secondary coil 
of these couplers is variable through 180° inside the 
first, coupling being accomplished by this means 
instead of sliding it in and out. In the latter type, when 
it is found desirable to gain variance of this secondary 
coil, it is shunted by a capacity which is variable, and 
the inductance value is raised or lowered by varying the 
capacity in the immediate circuit. 

Fixed inductances used to form couplers of different 
types come as duo -lateral, honeycomb or spiderweb. 
The advantage of each of these is the fact that the dis- 
tributed capacity between adjacent turns is low. In 
the first type this capacity contributes a great deal to 
the inability of the apparatus to tune sharply . This 
is due to the fact that one turn with its insulation forms 
a condenser with the next turn, the entire winding re- 
sembling a coil with a constant capacity across it. 

THE REASON FOR INDUCTANCE: Many people 
when examining a receiver do not understand just why 
coils should be used in the circuits. Take as an example 
two stations sending. One will send out on a wave 
length of 500. meters (frequency value 599.6 kilocycles). 
Then the second we will suppose will send on 400 
meters (frequency value 749.6 kilocycles). Now should 
we desire to receive the one on 500 meters, we should 
introduce enough inductance or inductance and 
capacity into our circuit to enable our receiver to re- 
spond to or approximate the frequency value of the 
desired station. This is seen to be 599.6 kilocycles, 
which means that the alterations or waves emanating 
from the transmitter make 599,600 complete reversals 
per second. When our receivers respond to this fre- 
quency we have the station tuned in and we hear the 
voice or signal. Now should we desire to hear the one 
on the lower wave length, we must arrange our re- 
ceiver to respond to a higher frequency. Analogy : The 
shorter the string of the violin, the higher the tone, 
the shorter the wave vibrations, but the faster. There- 
fore, we remove some of the inductance from our cir- 
cuit and when our circuit will respond to 749,600 cycles 
per second we have succeeded in tuning our receiver to 
400 meters. 

No Broadcasters Licensed 
FOR the first time in many months no new broad - 

casters sought licenses for stations during the 
week ending September 8. This is a confirmation 

of predictions of Secretary Hoover, and his radio aides, 
that the saturation point has really been reached. That 
567 were enough broadcasters, nearly everyone agreed 
last month, and so few regret that the number has 
fallen off four: The point now established is that evi- 
dently those who contemplated entering the field also 
recognized this fact and refrained from taking out li- 
censes. The activity this month is the least since Feb- 

ruary, 1922, which indicates a better state of stability 
in the broadcasting field. 

During August seven new stations came into being, 
thirteen transferred from Class C to Class A, and eleven 
ceased operation. This leaves the present number of 
broadcasters at 563 stations, a large percentage of 
which are good, reliable stations, likely to survive. 

One Class B station, well -known WGY, transferred 
from its classification to Class D, covering broadcast - 
ing development, and now shares this honor with Pitts - 
burgh's KllKA. 
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Tests on Radio Transmission 
by Day and by Night 

Effect of Light and Darkness on the Energy of Radio Waves 
MEASUREMENTS of the energy of radio- trans- 

mission between Rocky Point, Long Island, 
and London, made last winter by cooperation 

between the Radio Corporation of America and the 
American Telephone and Telegraph Co., bring out some 
interesting facts, reported by Ralph Brown, of the 
telegraph company to the National Academy of Science 
and printed in its Transactions. The tests show that 
the energy of the transmitting wave is about eighteen 
times as great in the middle of the night as it is in the 
daytime. This difference, however, lessens in the sum- 
mer when the nights are shorter. It appears to be due 
to the fact that obstacles resulting in absorption are 
fewer by night than by day. A typical example of the 
strength of the waves as they reached England is 
given in the diagram herewith. 

When daylight covers the entire transmission path 
from Rocky Point to London the field is uniformly 
low but during the night it rises to considerably higher 
values. At night the field is relatively steady and 
free from fluctuations of the kind ordinarily known as 
"fading," but the general shape of the curve may 
change from night to night as is indicated by the dis- 
similarity between the two dark periods shown. 

The outstanding thing shown is that the high night 
values are practically as steady as the day values and 
have no greater percentage variation from the average. 
The improved night transmission is a definite recur- 
ring phenomenon which may not properly be called a 
freak transmission effect. 

In accordance with the usual theory of radio trans- 
mission the decrease in strength of the electric waves, 
as they pass outward to the distant receiving station. 
is caused by the spreading of their energy over a 

larger and larger circle of wave front and by losses 
due to the electrical imperfections of the media tra- 
versed. 

One characteristic of these winter -time data is worthy 
of note. The average night values are eighteen times 
as large as the average day values and rise about half- 
way up the field which would be obtained if there were 
no absorption loss in the transmission media, yet, not 
even the maximum recorded field shows any tendency 
to exceed the theoretical value for transmission with- 
out absorption loss. This evidence falls easily into line 

with the theory that good night transmission is simply 
due to a diminution of the absorption losses. 

During the last days of February a radical change 
occurred in the nature of the night transmission 
phenomena. The reason for the suddenness of the shift 
is unknown, but a decrease in the night field is con- 
sistent with the fact that the period of darkess over 
the entire transmission path is only about 6 hours on 
April 1, as against 10/ hours on January 1. 

Of the ten hours winter night, six hours are spent 
in rising to and falling from the high values, which are 
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Curves showing how the energy of the transmitting radio waves varies. 
The dotted lines indicate minimum and maximum energy. The heavy 

line is the average for 54 days. 

steadily maintained only during a four -hour period. 
When the time of darkness over the entire path de- 
creases to six hours or less the peak might be expected 
to be wiped out. 

Making Use of a Nuisance 
THE owners of regenerative sets regard body 

capacity effect as an absolute nuisance. How- 
ever, it may be used to serve a very useful pur- 

pose. By its use, it is possible to tune a station in to 
the exact point where reception is at its loudest. When 
tuning a set, using a vernier, it is hard to tell when 
the station is coming in at its loudest, as a small change 
in volume is hard to detect, although this same small 
change would perhaps be useful in getting the call 
letters of a station after it has begun to fade. 

In the first place, the fixed plates of the condenser 
should be connected to the grid of the tube. Shielding 
is then unnecessary. This reduces body effect a great 

deal. What is left may then be used for accurate 
tuning. Proceed as follows : Tune the condenser until 
reception is at its loudest. Then remove your hand 
from the dial. If the volume of the signal decreases, 
increase the capacity of the condenser slightly. Re- 
peat this, until when you take your hand away , there 
is no decrease in volume. If when you first take your 
hand away, the volume increases, you can usually get 
it slightly louder than this by reducing the capacity of 
the condenser until there is no change in volume. This 
plan is more valuable when the station is coming in weak 
rather than loud, when a slight change in volume is hard 
to detect. 
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Combining Regeneration with Tuned 
Radio -Frequency 

By R. L. 

IN RADIO WORLD for August 11 there was described 
a method of combining tuned radio frequency in a 
set in such a manner that it could be rightly called 

a "Universal" receiver, inasmuch as it would receive 
over all wave lengths from 180 to 25,000 with equal 
ease. 

While fair success could be had with a receiver of this 
sort, the present day fans are so accustomed to the use 
of regeneration in connection with their receivers that 
they scorn to tackle one that does not combine it in 
some form, as being beyond the pale. In a way they 
are right, as regeneration makes remarkable distance 
possible. But when combined with a receiver of the 
sort shown in which feedback coupling is had through 
the radio -frequency tube, there is a liability that the 
ticklishness of the receiver will cause plenty of "howls" 
if the receiver is not tuned just right. 

The constants of the receiver remain practically the 
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Fig. 1. Circuit diagram illustrating how you can add regeneration to 
the tuned radio -frequency receiver described in RADIO WORLD, 
August 11. By inserting the feed -back cowl (L3) the advantage of 
regeneration is added to the circuit, combining the distance possible with 
radio -frequency with the sharp tuning of a regenerative circuit. Being a 
double circuit it is selective and flexible. The constants are identical 
with those of the August 11 circuit, with the addition of the feed -back coil. 

same as that of the aforementioned receiver, with a 
triple honeycomb coil mount used for the primary, sec- 
ondary and tickler. You can therefore really call this 
an accommodation of the three -circuit regenerative re- 
ceiver with a stage of tuned radio -frequency amplifica- 
tion. The addition of regeneration to the receiver can 
easily be made if the first set has already been con- 
structed, as all that will be necessary is the breaking 
of the plate lead that goes to the phone and the inser- 
tion of the third or tickler coil in the circuit. 

For the edification of the fan who is sceptical as to 
the efficiency of the "tuned impedance" type of radio- 
frequency, it might be of value to state that there is no 
form of radio -frequency amplification as popular with 
the fan who wants real selectivity as that particular 
form. The fan who knows by experience, won't tackle 
anything but tuned radio -frequency, simply because of 
the extreme selectivity it affords. It is no exaggera- 
tion to state that a difference of four meters in wave 
length between two stations is sufficient to render 
either one of them inaudible when the other is tuned in. 

By employing regeneration in this circuit, a bit of 
the selectivity may possibly be lost, but not so much 
that you will be bothered with anything like broad tun- 
ing. The detector tube cannot respond to anything but 

Dougherty 
the wave that the radio -frequency circuit is tuned to, 
so for that reason I advocate that all fans who have 
enough experience in the operation of a receiver should 
use tuned radio -frequency, leaving the transformer 
coupled for those who do not mind whether they get 
selectivity or not. As a matter of plain fact really 
sharp tuning with transformer coupled radio -frequency 
is not only impossible -it is foolish to even expect it. 

Take into consideration the fact that you must tune 
your primary circuit in order to receive signals. To, 
do this you vary the inductance, or the capacity, either 
shunting or in series with the inductance, or both, 
whichever may give you the best tuning. After passing 
through the radio -frequency tube the impulses that 
originally passed through the antenna circuit are iden- 
tically the same -they have not changed one bit. Why 
not tune your radio -frequency amplifiers the same 
way? When using the transformer this is impossible 
because the windings cannot be varied, nor will shunt- 
ing capacitances across them give any real tiling or 
help. 

Page after page could lie written enumerating the 
advantages of tuned radio -frequency, both as to theory 
and practice, but as this is not meant to be an article 
of that type the aforementioned advantages should be 
sufficient to convince anybody that for real tuning selec- 
tivity, where radio -frequency is concerned, the only 
way of approaching the subject in the correct manner 
is to use some means of tuning your radio -frequency 
amplifiers. 

When constructing the receiver it is imperative that 
the entire panel be shielded very carefully. Ground this 
shielding. Also see that the rotary plates of the con- 
denser in the primary circuit are connected to the 
ground. The condenser across the tuned impedance 
coil should be affixed to the panel by means of exten- 
sion rods so as to keep it at least two inches in back 
of the panel. This can be done by the use of a sub -panel 
ha' k of the main panel, and using a fiber rod to ma- 
nipulate it. This is illustrated in Fig. 2. If the optional 
condenser is used across the secondary, it also should 
be mounted on a sub -panel 2 inches in back of the main 
panel, using an extension rod for manipulation. This 
is because both regeneration and radio- frequency is 
used. If these two condensers are not mounted in the 
manner explained it will be almost an utter impossibil- 
ity to hold a station if the hands are taken away from 
the controls once it is tuned in-due to the metallic 
shafting. 

Wire the set very carefully according to the diagram, 
using the varnished cambric tubing or "spaghetti" 
wherever leads cross at close quarters, and making the 
leads on the tuned impedance circuit as short as it is 
humanly possible for you to do it. An easy manner 
of accomplishing this is to mount the honeycomb mount 
for the coil L2 on the same sub -base directly under the 
condenser. Then by using binding posts on the back 
of the base, the battery and tube connections can be 
made as short as possible, and you will not have to run 
your leads all over the panel. 

When tuning the receiver it will be found necessary 
to change the tuning of the circuit L2 by means of the 
condenser for every change in tuning in the primary 

r 
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circuit unless the station is on the same wave length. 
After handling the receiver a week or so, and becoming 
used to its "rinktums," you can chart the wave length 
that the tuned impedance circuit responds to for defi- 
nite settings of the condenser shunting it and for definite 
inductances used. 

In operating the set turn on the two tubes to normal 
brilliancy and, selecting an arbitrary value for your L2 
circuit, manipulate the primary, secondary and tickler 
much the same as you would were you using the regu- 
lation three -circuit honeycomb circuit. When a station 
is heard leave the primary circuit as it is and manipu- 
late the circuit L2. Generally the signals will respond 
with a suddenness that is surprising, and if the con- 
denser is not turned carefully you will run right over it, 
so for that reason it is a good idea to incorporate a 
panel vernier button for use with the circuit. Then, 
after hearing the call and desiring a station of lower or 
higher wave length, either more or less capacity is used 
in that particular circuit. Retune your primary, sec- 
ondary and tickler controls until the station is heard. 
Then, after tuning your L2 circuit, increase the coupling 
of your secondary and tickler until the station comes 
in thickly -then clear it up with thé potentiometer, 
lastly retuning your L2 circuit for maximum signals. 

The circuit shown is easy to work once you get the 
hang of it, but there is a great deal of fine tuning that 
will have to be done before the signals will be tuned in 
correctly, so for that reason do not get impatient if you 
do not succeed in tuning in KYW the first night that 
you work it, even though the local stations may be com- 
paratively easy to tune in and through. Learn how to 
do it exactly on the local or nearby DX stations before 
trying the real DX and you will become so used to 
manipulating the controls that you will instinctively 
tune the set simply by the "feel" of the air. 

The circuit is especially adapted to the new ÚV199 
tube because no storage battery is necessary, and also 
because these tubes are such marvelous radio -frequency 
amplifiers. You will be surprised at the volume pos- 
sible with this circuit on cool winter nights as well as 
the distance that you can cover with it. 

For broadcast work the coils for circuit L2 should be 
35, 50, and 75. These will allow the receiver to cover 
all the broadcast waves efficiently. For the lower sta- 
tions use the smaller coil, for the medium station use 
the larger coil, and for stations operating around 600 
use the largest. If amateur stations are desired it is 

good to incorporate a 25 in the outfit also. It will takc 
but a few minutes to find out which coil should be used 
in the L2 circuit for each band of wave lengths. For 
the primary, secondary and tickler circuits the regular 
honeycomb coils that are generally specified for a given 
wave -length should be used. However, for the infor- 
mation of those planning to build this receiver to re- 
spond to broadcast waves, it is safe to recommend that 
they purchase two each of the coils stated above and by 
changing them around in various positions in the- 
mounting they can strike the happy medium. It is 
always best practice to use a smaller value of secondary 
inductance than that used as a tickler. 

Care in construction, carefully soldered leads, and 
good panel material carefully shielded will repay the 
builder by surprising distance and tuning when the 
DX months come along. Then if it is considered neces- 
sary an additional two -stage amplifier can be added and 
loud- speaker operation is in order for all stations that 
can be heard on the detector. 

Porne/ (Shielded) 
Sub. Pinne/ 

'Condenser 
Qrcrckef 

ß A'sev S.NEWMAN 

Fig. 2. Showing how to arrange the condensers on a sub -panel in back 
of the main panel to reduce any possible chance of capacity effect being 
felt. The sub -panel may be of well -dried hardwood, or small panels of 
hard rubber or bakelite. A space of two inches should be allowed 

between the panel itself and the sub - panel. 

Retrieving Fading Stations 
By Byrt C. Caldwell 

WHEN the DX stations begin to swing and grad- 
ually fade away, most fans frantically begin 
to twirl the dials in the foolish belief that they 

can in this way regain the station. After a few min- 
utes, they succeed in again tuning in the station, but 
the announcer has given the call letters, and more 
music is being played. Then it fades again and the 
process of losing the station is repeated. The fan 
usually succeeds in not succeeding in getting the 
precious call letters. Although, by leaving the tuning 
strictly alone, the signals will usually swing back again, 
it is often possible to coax them back. It is, of course, 
impossible to make them swing back. However, the 
fan seldom has his set tuned for maximum sensitivity. 

When the signal fades, if it does not disappear to 

the extent that it is impossible to hear speech, leave the 
set alone, but if it fades until it is no longer audible, 
or is merely a whisper in the phones, tighten the 
coupling of the set until it just begins to howl. Then 
very carefully, with the accent on the very, loosen the 
coupling. This will often bring the station in again, 
and when the signals swing in they will be louder 
than they were in the first place. In this condition, the 
set is wonderfully sensitive, so sensitive in fact, that 
it is liable any moment to "spill over." In this case 
loosen the coupling until the set stops howling. 

This plan is only adaptable to those sets which use 
a tickler feedback, or which have some means of con- 
trolling the regeneration. (See RADIO WORLD, Septem- 
ber 1, page 15). 
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Characteristic Curves of Vacuum Tubes 
and Their Meaning 

By J. E. Anderson, M. A. 
ALTHOUGH articles on the characteristics of 

vacuum tubes appear from time to time in 
various radio journals, there still seems to be a 

demand for more, at least if the number of questions 
that are asked daily by radio fans is to be taken as a 
criterion. The questions that are most frequently asked 
concern the various means for maintaining the grid at 
the proper potential with respect to the filament, such 
:Is the grid biasing battery, the grid and plate poten- 
tiometers, the grid leak and the filament vernier rheo- 
stat. In view of these questions it will not be amiss 
to call attention to the characteristic curves and some 
of the information they contain. 

The most important of the characteristics of a 
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Fig., 1. Typical graph plotted for a vacuum tube at differing plate 
potentials. showing the relation of the plate current to the grid potentials. 
Charts such as these are the result of the experiments outlined in the 

accompanying article. 

vacuum tube is the relation between the grid potential 
with respect to the filament and the plate current. A 
study of this relation will answer all the questions re- 
ferred to above. In order to have a visual representa- 
tion of this relation it is usually plotted on a sheet of 
cross section paper, using the plate current expressed 
in milliamperes as ordinates and the grid potential 
expressed in volts as abscissa. Fig. 1 shows a set of 
the resulting curves, taken for four different plate 
potentials and covering a range of grid potentials of 
60 volts. 30 volts on each side of zero or the filament 
potential. These curves will be better understood after 
:In explanation of how they are obtained. 

Fig. 2 shows the circuit used to obtain the curves of 
Fig. 1. It is typical of many vacuum tube circuits that 
are in daily use in radio receivers. B1 is the grid bat- 
tery which determines the grid potential, and B2 the 
plate battery which determines the plate potential, both 
being measured with respect to the filament. V, and 

are voltmeters with which the respective voltages 
of B1 and B2 are measured. A is an ammeter with 
which the filament heating current is measured, and M 
is a milliammeter with which the plate current is meas- 
ured. The data desired are the readings of the milli - 
ammeter and the corresponding readings of the grid 
voltmeter, while the filament current and the plate 
potential are kept constant at some desired values. The 
procedure is as follows : 

The voltage of the plate battery B2 is first adjusted 
to some desired value, say 50 volts. Then the filament 
is lighted and the heating current adjusted to the 
proper value. With the aid of the instruments A and 
V2 these adjustments are carefully maintained during 
the run. Now the voltage of B1 is increased, with the 
negative terminal toward the grid, until no current 
flows through the milliammeter. Then the voltage is 
gradually reduced, in steps of about three volts, and 
the corresponding reading on the milliammeter ob- 
served for each value of the grid potential. When the 
voltage in B1 has been reduced to zero, the grid battery 
is reversed, so that the positive terminal is toward the 
grid, and then it is gradually increased until the entire 
battery is in the circuit, while readings are taken of 
the plate current for each value of the positive grid 
potential. When this run has been completed, the 
data are plotted on cross section paper, and the lowest 
curve in Fig. 1 is obtained. Now the voltage in the 
plate battery is increased to some other convenient 

Fig. 2. Diagrammatic circuit of the apparatus 
used to plot the curves shown in Fig. 1. The 
apparatus and its manipulation to obtain the 
characteristic curves is described herewith, giv- 

ing the reasons for each adjustment 

value, say 75 volts, and the process is repeated for the 
new plate potential. Thus the second curve in Fig. 1 

is obtained. The other curves are obtained similarly. 
By studying the curves in Fig. 1 it is seen that the 

effect of increasing the plate potential is to shift the 
curves as a whole upward and toward the left in such 
a way that they remain almost parallel to their original 
position. This variation is quite regular so that it is 
possible to estimate accurately the position of curves 
corresponding to intermediate values of plate potential, 
and it is even possible to visualize the position of curves 
corresponding to higher and lower plate potentials than 
those given. For any given value of grid potential the 
plate current is greater, the greater the plate po- 
tential is. 

The characteristic curves do not depend solely on 
the tube, but also on the circuit with which it is asso- 
ciated. Curves obtained with one particular circuit will 
he different from those obtained with any other. The 
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difference is usually slight, but it is important to know 
the effect of various changes in the connections. In 
Figs. A to G is shown a set of circuits which are 
in daily use. Another set of circuits may be obtained 
by putting the filament rheostat in the negative lead to 
the filament. All of these circuits would give slightly 
different curves. These curves would not differ greatly 
in shape, as that depends mainly on the structure of the 
tube and on the filament temperature, but their position 
with respect to the reference framework would be dif- 
ferent ; that is, they would be shifted with respect to the 
line of zero grid potential. 

Fig. A is the same circuit as Fig. 2. Hence curves 
obtained with it will be the same as the curves in Fig. 1. 
Fig. B differs from Fig. A only in that the plate return 
lead, or the negative terminal of the plate battery, is 
connected to the negative side of the filament battery. 
This is equivalent to a decrease in the plate potential by 
an amount equal to the voltage of the filament battery. 
The curves will then be shifted downward and to the 
right by a small amount. In both of these circuits the 
grid return lead is connected to the negative side of 
the filament battery. Hence the grid will be negative 
with respect to every part of the filament. This is a 
desirable condition in amplifier circuits, and conse- 
quently these two are used for that purpose. 

Figs. C and D differ from each other in the same 
way that A and B differ ; that is, the effective plate 
potential of C is greater than that of D by an amount 
equal to the voltage of the filament battery. The two 
differ from the preceding circuits in that the grid return 

"soft" detector tubes if they are to work at their 
maximum detecting efficiency. Fig. F differs from Fig. 
E in the connection of the plate return lead. These two 
circuits become identical if the plate return lead is con- 
nected to the sliding contact of the potentiometer. 

Fig. G shows a circuit which is so arranged that the 
grid may be kept at a potential half way between the 
two terminals of the filament, as in Figs. E and F, and 
in which the filament is heated with alternating cur - 
tent. if the grid return is connected to the middle point 
of the high resistance potentiometer one half of the 
filament is at a higher potential than the grid and the 
other half is at a lower. This holds for both direct and 
alternating current, and it holds for all instantaneous 
values of the alternating current. Hence the average 
value of the filament potential with respect to the grid 
is zero at all times during the alternating current cycle. 
This balances out the generator hum which would 
otherwise be present in the output of the tube. This 
effect is not upset when a biasing battery is inserted in 
the grid circuit. 

All the circuits shown above are different, but their 
differences may be reduced to two types ; namely, a 
difference in the effective plate potential and a differ- 
ence in the normal grid potential. The effect of a change 
in either of these may be seen from the curves in Fig. 1. 
The first produces a shift of the curves so that they 
remain parallel to their original position, while the 
second merely shifts them along the axis of grid 
voltage. 

How do the curves show what negative grid biasing 

Figs. A, B, C, D, E, F, G. Schematic diagrams of vacuum tube circuits as used in experimental work to determine which method of obtaining the 
'grid bias functions best with various tubes for various types of circuits. 

lead is connected to the positive side of the filament 
battery. This renders the grid positive with respect 
to every part of the filament. This condition is de- 
sirable in detector circuits when detecting with grid 
condenser and grid leak. Hence, Figs. C and D are used 
for that purpose. 

The effect in Figs. A and B of putting the filament 
rheostat in the negative lead to the filament is to make 
the grid more negative with respect to the filament ; 

that is, it is equivalent to inserting a small negative grid 
biasing battery in the grid circuit. The amount of this 
bias depends on the resistance in the rheostat and the 
current flowing through it. It may vary from a small 
fraction of a volt to one or two volts. This connection 
is desirable in amplifier circuits for certain values of 
plate potential. The effect in Figs. C and D of putting 
the rheostat in the negative lead is to make the grid 
more positive with respect to the filament. This may 
make the grid too much positive for best detection and 
therefore it is usually not desirable. 

Fig. E is a type of circuit that is used quite exten- 
sively in detectors and amplifiers. It is like Fig. A in 
its plate connection, but unlike it in that the grid return 
lead is connected to the sliding contact of a high 
resistance potentiometer which is connected across the 
filament battery. This makes it possible to adjust the 
grid potential to have any value between the two ex- 
tremes of the filament battery. This is useful in both 
amplifier and detector circuits as it furnishes a fine 
adjustment of the grid potential. This is essential in 

battery is needed to produce best a certain desired 
result, say greatest amplifying efficiency or greatest 
detection efficiency? Referring to the lowest curve in 
the figure, assume first that there is no grid biasing 
battery in the circuit and that an alternating voltage of 
amplitude 10 volts is impressed on the grid circuit. 
Then the grid voltage will fluctuate between minus 10 
and plus 10 volts. When the voltage is plus 10 the plate 
current is 11.25 milliamperes and when the voltage is- 
minus 10 the plate current is 1.25 milliamperes. Hence 
the impressed voltage of double amplitude 20 produces 
a fluctuation in the plate current of double amplitude 
of 10 milliamperes. Now insert a 10 -volt negative grid 
Has in the circuit. The grid voltage will now fluctuate 
between zero and minus 20 volts. When the grid volt - 
,'ge is zero the plate current is 6 milliamperes and when 
the grid voltage is minus 20 the plate current is zero. 
Hence the fluctuation in the plate current now has a' 
double amplitude of 6 milliamperes. Now insert a grid 
bias of 20 volts. The grid voltage will now fluctuate 
between minus 10 and minus 30. When the grid is at 
minus 10 the plate current is 1.25 milliamperes, and 
when it is minus 30 the plate current is zero. In fact, 
there is no current at all when the grid voltage is less 
than minus 20 volts. That means that there will be 
uni- directional pulses of current corresponding to the 
positive half of the input wave. ' In other words, the 
tube acts as a rectifier of electric oscillations. But the 
greatest rectification or detecting efficiency does not 

(Concluded on page 18) 
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If There Isn't Variety In These R 

(C.- Radel and Herbert) 
Efrem Zimbalist, famous violinist, with his new $33,000 'Titian" Stradi- 
varius which he recently brought to America, listening in to a violin 
solo over ,the radio by a pupil of one of the European teachers, and 
comparing the original tones with that coming over the radio. Needless 

to say, Zimbalist is a radio enthusiast. 

(C. Photosews) 
E. N. Pickerill, chief radio officer of the giant of the seas, the "Leviathan," 
and the noted radio engineer and inventor, Dr. Lee DeForest. Pickerill 
is pointing out to the inventor the dual antenna system, and explaining 
how it is used in daily traffic on board the ship. Dr. DeForest sailed on 

the "Leviathan"' to complete some new foreign radio inventions. 

(L. 2 otog;ams) 
No matter where you motor, if you have a portable loop and a portable set, 
you can always set it up and have music while the rest of the folks 
are arranging the eatable:. Miss Sophie Plass is shown listening in to 

some good jazz music out in the "great outdoors." 

(C. Underwood and Underwood) 
Passengers on the S. S "California '' the new Anchor liner, enjoying 
a real radio concert furnished by the operators of the ship. From the 
expressions on their faces, some comedian must have "cracked one for 

their benefit. 

C. Underwood and Underwood) 
Pachydermatous pleasure is the outstandinz expression of the immense 
elephantine radio "ratan" upon hearing a talk upon the serious situation 
that the anthracite coal operators are causing in the homes of the United 
States. He did not appreciate the jazz, because he wanted to dance and 

couldn't find a suitable partner. 

0 
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dio News Pictures But There Is! 

(C. Kadel and Herbert) 
This very latest radio novelty is a complete radio set oa a lead pencil. 
The inductance is wound around the pencil, contact being made by means 
of the clip. The crystal detector is located in the place normally supplied 
with an eraser. Two binding posts complete the scheme of things, which 
when connected with antenna and ground and a pair of head phones and 

Miss Annette Bade, brought in the locals very nicely. 

(C. Kadef and Herbert) 
Bud White and his trained bear John Brown enjoy some radio concerts, 
and as a mark of appreciation, John gives hrs master a very "bearish" 
kiss.. He appreciates jazz or orchestral music, hut growls at singing and 

speeches. How human! 

(C. Radio Corporation of America) 
The radio installation aboard the S. S. "Tuscania," Cunard liner, was 
used on Labor Day to entertain the Italian immigrants when the vessel 
was detained at her pier in New York City owing to congestïon at Ellis 
Island. Most of the immigrants had never even heard of radio broadcasting 

before, much less heard it, and they were struck silent with awe. 

(L. tillbams 5ercice) 
Camp Director "Uncle" Frank F. Gray reading to the Boy Scouts of 
Camp Glen Gray through the public address system installed there. All 
the talks, music and re- amplified broadcast programs are sent over this 
public address system at the camp and can be heard at any point within 

As domains 

Captions by Robert L. Dougherty 

(U. 1'. and A. Photos; 
A. Schultis (right), who is retiring from the New York Central Railroad 
after 33 years of service, was presented wilt a complete Crosley receiver 
and loud speaker by F. Ferguson ;left) on behalf of the trainmen and conductors of the Harlem Electric Division of the New York Central. 

Schultis is tuning in and letting the boys in on his new gait. 
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RADIOGRAMS WORLD NEWS HAPPENINGS BRIEFLY 
PHRASED FOR OUR BUSY READERS 

Ampere is said to have been an acknowledged scientist and 
great mathematician at the age of thirteen. 

* e * 

"That's a pretty good joke," exclaimed the radio operator 
after somebody had sprung a hot one. Then, reaching for his 
instrument, he added thoughtfully: "I'll tell the world." - 
American Legion Weekly. 

For the past two years applications for patents and trade 
marks have averaged 9,000 per month in the United States Pat- 
ent Office. Despite the increased flow of new ideas, real and 
alleged, the clerical work of the bureau has kept entirely up 
with it. 

* * * 

More than 1,350,000 electric lamps were purchased for the use 
of the various federal government departments during the fiscal 
year ending June 30, 1923, at a total cost of $353,000. The average 
cost to the government was 26 cents for each lamp, as com- 
pared to an average cost of 30.3 cents for lamps bought in 1922. 

* * * 

Mrs. Hertha Ayrton, a well known electrical scientist and the 
only woman member of the British Institution of Electrical 
Engineers, died last week at her home in Lancing, Sussex. In 
1885 she was married to Professor W. E. Ayrton, her maiden 
name being Marks. She invented and constructed a line divider 
and assisted in the completion of a series of experiments on the 
electrical arc for Professor Ayrton during his absence in America 
in 1893. 

* * 

Tungsten wire as fine as cobweb, measuring only one -thou- 
sandth of an inch in thickness, is now wound into minute coils 
for electric light filaments by a machine that stretches, heats 
and winds the cobweb -wire at a rate of 4,000 turns a minute. 
A core of metal, itself but four one -thousandths of an inch 
thick, travels through the machine, and the tungsten wire, heated 
cherry red by an electric current, is wound around this. When 
the tungsten coil has been formed, the core, of steel or brass, is 
dissolved out with acid, and the tiny filament is ready for 
service in an electric lamp. 

Lightning doesn't strike twice in the same spot; it doesn't 
have to.- Colorado Springs Farm News. 

* * * 

It would be interesting to know how long Magnus Johnson's 
wave length is, not that we care to listen in, but merely as a 
matter of scientific information. -Ohio State Journal. 

* * * 

An ornithologist states that birds have accents according to 
the part of the country they are found in. The remarks of a 
Billingsgate parrot, which recently got tangled in a wireless 
aerial, seem to bear this out-London Opinion. 

* * * 

More than 33,700 men and women now are employed in the 
shops and offices of the Hawthorne works of the Western 
Electric Company. This is approximately 5 per cent. of the 
total working force of Chicago. The Hawthorne works has 
now reached a point where it is practically twice as big as any 
other manufacturing organization in Illinois. During the last five 
years the number of workers has more than doubled. 

* * * 

The U. S. S. "Omaha," recently commissioned scout cruiser, 
attained maximum speed of 35.36 knots on her official trials. The 
average for six knots was 34.92. The "Omaha" is one of three 
vessels of this type built by the Todd Shipyards Corporation 
and equipped by Westinghouse Electric & Mfg. Co. She develops 
100,000 horsepower -as much as the "Majestic" which is nine 
times larger -and is the speediest craft in the world of over 
1,300 tons displacement. 

* * * 

Brudenell P. Boyle, assistant manager London office of the 
Westinghouse Electric International Co., who is on a business 
trip to this country, predicts a general but slow improvement 
in European business conditions. He believes the general in- 
crease in confidence is reflected in the building boom in England. 
The building industry is the only one that is showing real signs 
of activity, with the steel and electrical industries following. 
Mr. Boyle believes there can be no real stability in Europe until 
the Ruhr matter is settled, and he sees no immediate prospect 
of a settlement. 

(Concluded from page 15) 
occur at the point where the plate current becomes 
zero, but at the point of greatest curvature of the char- 
acteristic. This is represented by the intersections of 
the line AB with the curves, which for the curve in 
question is at minus 10.volts. Hence this is the nega- 
tive grid bias required when the tube is operated as R. 

detector- rectifier or a modulator. 
If the tube is to be operated as amplifier and greatest 

possible amplification is desired, it must be operated at 
the point of the curve where the slope is steepest, 
because`.he`re a given variation in the grid potential will 
produce the greatest fluctuation in the plate current. 
This point is approximately shown by the intersection 
of the line CD with the curves. This is the point of 
inflection, where the curve changes its curvature from 
rising to falling, and is therefore the steepest possible 
part. For the lowest curve this point coincides with 
he line of zero grid potential, and therefore no grid 

bias is needed. For the next curve the required bias is 
about 4 volts, for the next about 8, and for the highest 
curve about 11 volts. Above the line EF the tube is 
of little use as an amplifier. 

If the object of the tube is to secure amplification 
without distortion, it must be operated over a portion 
of the curve which is as straight as possible. Distortion 
is due to the curvature. Fortunately the curve is 
straightest where the amplification efficiency is great - 
est, that is, at the point of inflection, given by the 
intersection of the line CD. The curve is nearly a 
straight line in the immediate vicinity of this point. 
If the input voltage is small, say less than a volt, there 

will be very little distortion, but if it is of the order 
of 10 volts the distortion Will be serious. The peaks of 
the plate current fluctuations will be flattened. This 
will introduce harmonics and the quality of the audio 
output will be bad. The tube is overloaded. To im- 
prove the quality in this case the plate potential may 
be increased, or the filament temperature may be 
raised. If this is not sufficient it will be necessary to 
use a power tube. In radio frequency amplification, 
distortion is not of much importance and therefore the 
tube may be operated at a point where the amplifica- 
tion efficiency is far below maximum. This is usually 
done to prevent oscillations. If the tube is working 
duplex, however, this is not allowable, as distortion 
would be introduced into the audio component. But 
high frequency oscillations may then be prevented by 
inserting a resistance of suitable value into the circuit 
being used. 

It is not supposed that all experimenters and users 
of vacuum tubes have access to characteristic curves of 
their tubes, nor is it expected that they purchase the 
necessary meters with which to obtain their own 
curves. But this does not detract from the qualitative 
value of these curves. If the experimenter fixes firmly 
in his mind the general shape of some typical curves, 
together with the effect upon these curves of making 
various changes in the connections, the grid and plate 
potentials, and the filament temperature, he may more 
quickly reach the desired results experimentally by act- 
ing in accordance with his mental picture of the curves. 
The various changes that he makes need not be hit -or 
miss, but will have a definite purpose behind them. 
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"B" Battery Control and Improvement 
By C. White, Consulting Engineer 

TO many amateurs the taps on the "B" battery 
have little or no practical use. They are often 
set at a given point and there the wire stays 

attached until something goes wrong. Generally a de- 
crease in volume leads to an investigation of the "B" 
batteries. Then there is the amateur who has burnt 
out one or more tubes while adjusting the taps on his 
"B" battery and now he has the motto "hands off" as 
long as things move in some manner. It must be 
admitted that with the average set the "B" batteries 
are placed in a rather inconvenient place and the mass 
of wires behind the set leads to confusion that might 
result in tube casualties. The ideal arrangement for 
this very necessary control is the type of "B" box as 
outlined in this article. This box not only affords a 
rapid and safe method of shifting plate voltage on the 
detector and the amplifier but also a very quick and 
reliable test of the batteries. It will be well worth the 
time and the money to construct this outfit. 

I have shown in the illustration the "B" box hooked - 
up to two blocks of batteries, one a 22/ and the other 
a 45, but you are not in the least confined to this 
arrangement of voltage taps ; in fact, you can arrange 
the actual connections to the "B" batteries' as best 
suits your particular set. If you so desire you can get 
a cabinet that is big enough to hold the "B" batteries 
or you can place the batteries outside the box. The 
number of taps is, of course, optional, but it is recom- 
mended that a "dead" switchpoint be placed between 
each two "live" ones. This is done to prevent the 
possibility of short -circuiting a particular cell of the 
"B" battery by resting the switch arm between two live 
contacts instead of on one only. This is impossible to 
do when a dead point is interposed even when shifting 
the switch arm. The two switches marked S -1 and S -2 
are push buttons of the door bell type. It is easy to 
purchase these buttons in the countersunk pearl style 
which makes a very neat appearance for a panel - 
mounting. A voltmeter is one of the required articles 
for the "B" box. If you have not one in your possession 
at present I would advise you to invest in one as soon 
as you can. A good radio fan must be able to check 
up his "B" as well as his "A" battery conditions at all 
times. 

A depleted plate battery will not only cause a 
diminution in volume but also introduces a certain 
grade of home -made static. A reliable voltmeter is the 
only method to tell whether your batteries in the plate 
circuit are still functioning properly. It is generally 
conceded by the dry cell "B" battery manufacturers 
that that type of battery is of little use when the 
voltage on the 22/ volt size falls below 17, and serioùs 
noise is often introduced when the 45 volt size goes 
below 34. This rule is by no means exact for I have 
personally used on amplifiers 22/ volt batteries that 
measured about 10 volts and got quiet operation, but 
this is too exceptional to be called a general occurrence, 
although many amateurs are getting remarkably long 
service from their plate batteries. 

For testing a dry cell "A" battery an ammeter read- 
ing at least 35 amperes will be required. A new "A" 
battery will read anywhere from 27 to 35 amperes on 
short circuit by the ammeter. Of course, such a test 
should be made rather hastily, but if your battery only . 
goes up to 10 or 12 amperes on the initial jump and 
falls very rapidly the cell is beginning to reach the dis- 
carding stage. A storage "A" battery should never be 

tested with an ammeter or voltmeter ; the former would 
most likely be burnt out and the latter would indicate 
nothing of value as to the amount of charge in the 
battery. The hydrometer is the most simple and re- 
liable way to test a storage "A." 

Now as to the problem of bringing out the leads in 
the proper order so as to make the operation of con- 
necting them to the "B" batteries as simple and safe 
as possible. One method is to tag each wire separately, 
but as you can easily see this would mean a lot of tags 
hanging around to be lost or torn off, and besides it 
would not make a neat job. The best method of bring- 
ing out the leads that are to be connected on to the 

s -= 
Arrangement for the amateur who is fussy about the way in which his 
set functions and Woes to have his plate batteries arranged so that 
different plate potentials may be used. Also an arrangement whereby 
the condition of each cell, or group of cells, may be tested by means of 

the voltmeter to determine their condition. 

battery taps is by the use of the so- called coded wire. 
Coded wire is wire that is covered with insulation that 
is sa colored and striped as to be readily identified ; in 
other words the 18 volt tap wire could be black with a 
solid red stripe, while the 19/ volt tap connection 
could be black with a dotted yellow stripe. There are 
many combinations of colors and stripes, so you will 
experience little difficulty in getting any desired num- 
ber of groups. The end negative wire should have one 
solid color, generally coded blue or black, while the last 
positive -tap should be red. It is obvious with such a 
coding system made up and listed you can easily change 
your "B" batteries without going all over the wires 
each time. This coded wire can be purchased from 
any electrical store or telephone supply house ; if not 
procurable at the former you will be sure of getting it 
at the latter since it is extensively employed in tele- 
phone wiring. 

The "B" box will not fail to give your tubes the 
proper amount of plate voltage and will afford an in- 
stant check on the condition of the batteries. By clos- 
ing S -1 you can ascertain the exact voltage on the 
plates of the amplifiers and by closing S -2 the same 
can be found out for the detector. Never close S -1 
and S -2 at the same time because this action would 
short circuit part of the battery. While the `B" box 
has been used on some deluxe cabinet and console 
models, it has not been generally used by amateur 
builders. 
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Answers to Readers of Radio World 
Have constructed the circuit described by 

A. S. Gordon in RADIO WORLD, April 14, 
page 4. How can I add additional amplifica- 
tion to this circuitt-Roy Maguire, 899 
Neptune Ave., Coney Island, N. Y. 

If you will refer to the Answers to Read- 
ers column of RADIO WORLD, August 18, 
you will find the diagram you wish. This 
will enable you to add another two -stage 
unit to your set. 

I desire to study the code and the theory 
of radio, to enable me to enter the radio 
branch of the navy. Can you advise me 
just what course I should pursue? -lack 
Laitin, Minneapolis, Minn. 

The navy trains men for this service. Put 
in an application with the commandant of 
the nearest navy yard, and he will inform 
you of the location of the nearest radio 
school of the navy. 

* * * 

I have the standard three -circuit regener- 
ative receiver. 1 want to use this circuit 
with a loop antenna and not use any radio - 
frequency. The circuit uses detector and 

outdoor antenna or a loop? -J. Shultz, 3409 
Beniteau, Detroit, Mich. 

We refer you to page 9 of RADIO WORLD, 
March 17, 1923, where you will find the 
article you desire, written by W. S. Thomp- 
son. 

* * * 

Where could I obtain a circuit diagram 
which would enable me to add two stages 
of audio- frequency amplification to the cir- 
cuit described in RADIO WORLD, April 14, by 
A. Gordon? What size wire should be em- 
ployed in hooking up the set? I notice that 
when I place my finger on the grid post of 
the grid condenser that the signals come in 
louder. Why is this? -l. Kaiser, 2208 Nep- 
tune Avenue, Coney Island, N. Y. 

You will find the hook -up you want :n 
RADIO WORLD August 18, in the answers 
to readers department. Use No. 14 tinned bus 
wire, covering it with spaghetti. Change 
your grid condenser for one of larger size - 
the one you have now is too small for your 
tube. 

* * * 

Does it matter if when using phones in a 

A diagrammatic hook -up of two and three stage super- regenerative 
receivers. The constants of the circuit, according to the numerals on the 
diagrams, are as follows: 1 -Loop antenna. 2- Primary of variocoup er, 
(5S turns). 3- Secondary of coupler (wound with 90 turns of No. 30 wire). 
4- Duolateral honeycomb 1250 or equivalent. S Small air choke coil of 9 
millihenries inductance. (A 250 honeycomb will do.) 6- Duolateral honey- 
comb 1500 or equivalent 7 -.001 mfd variable condenser. 8 -.002S variable 
condenser. 9-.005 fixed condenser. 10 -.001 variable condenser. 11-Grid 
battery. 12-B battery (90 -120 volts). 13-A battery. 14- Rheostats. 1S- 
Tubes (hard). 16- Telephones. 17 -.0005 fixed condenser. 18 -Audio 
frequency amplifying transformer. 19- 12,000 ohm resistance filter. 20- 
Capacity determined by experiment should be between .002 and .005 mfd. 

21 -Choke coil -100 millihenries. 22-Grid bias battery (3 -12 volts). The 
constants are the same for both circuits, and should be adhered to. 

Diagrams by permission of S. Newman. 

two stages of audio -frequency: Could I 
convert this into a super-regenerator P 

Would a super give me greater volume than 
the one that I have now? What wave length 
will the receiver respond tot-Harry Ken - 
aga, El Reno, Okla. 

You cannot operate your present set on 
a loop. In order to use a loop you must 
use radio -frequency or a super -regenerative 
circuit such as is herewith given. The parts 
are all marked. The loop you mention is 
0. K. for use with this circuit. The circuit 
will cover all the broadcasting wave lengths. 
You cannot use dry cell tubes with this cir- 
cuit and do it justice. The best tubes for 
use with this circuit are the 216A or five 
watt tubes due to the plate voltage used. 

* * * 

Will you publish a diagram of a one tube 
super -regenerative hook -up using either an 

receiver, one pair is 2000 ohms and the other 
is a single 1000 ohm receiver? I have been 
told that it cuts my volume down. Jack 
Scheweiss, New York City. 

This should not make any appreciable 
difference, if the phones are of good make 
and in good condition. 

* * * 

I have had a power amplifier for nine 
months. It has at times a tendency to be 
"muffled." I have been told that the "C" 
battery needs replacement. Can this be the 
possible reason?-Philip Domidon, Brook- 
lyn, N. Y. 

It is possible that this is the cause of your 
trouble, although these batteries should last 
for more than nine months. Renew it, 
anyway, being careful that you reconnect the 
new one in the exact manner as the old one. 

i 

Please inform me what transformers are 
to be used in W. S. Thompson's reflex 
Grimes circuit. 1 have read in articles that 
the UV199 tubes do not work well with 
transformer coupled radio- frequency cir- 
cuits. Is this so? If so, why do they sell 
them for that purpose? -G. O. Halvig, Lock 
Box 252, Dawson, Minn. 

We cannot recommend through this de- 
partment any particular make of competitive 
apparatus. Buy the best you can. This 
applies to all apparatus bought. The best 
is the cheapest in the end. The tubes men- 
tioned work with transformers if all the 
directions are carried out. 

* * * 

Can I use an insulated wire for my 
antenna? Is it necessary to use more than 
a single wire for receiving? What kind of 
wire should be used?- Ethelbert Huber, 
2062 Broadway, New York City. 

You may use insulated wire for antenna, 
as the ether waves find no diffculty in pass- 
ing through the insulation. However, no 
advantage would be gained by the use of the 
wire, and the extra expense involved is not 
warranted. A single wire is all that is 
necessary for receiving. You may use cop- 
per, aluminum, copper -clad wire, phosphor 
bronze, or in a pinch, even iron wire will do. 
The important thing, is the complete insula- 
tion of the erected wire, to prevent its 
grounding. Aluminum is not used much 
now, because of its lack of tensile strength 
and its tendency to quickly corrode and ren- 
der any joint except an aluminum soldered 
joint, a high resistance. 

* * * 

What is tuned radio- frequency amplifica- 
tion used for? Can I use it in a set with a 
loose coupler and a crystal detector? Will 
it help my receiver? -Joe K. Lee, Atlanta, 
Ga. 

Tuned radio- frequency amplification is 
used for increasing the range of a receiver, 
by amplifying the minute impulses before 
they are rectified and therefore making sig- 
nals that would be too weak to actuate the 
phones or amplifiers audible. In tuned (im- 
pedance) radio - frequency amplification. 
advantage is taken of tuning the amplifiers 
to the incoming wave and obtaining addi- 
tional efficiency. You may use it with a 
crystal detector if you wish. It will help 
your receiver, to cover greater distances. 
See RADIO WORLD, July 14, for circuit dia- 
grams and explanations. 

* * * 

Can radio -frequency amplification be added 
to the Westinghouse Radiola, Sr., using 
UV199 tubes'? Is the new Grimes inverse 
better than the improved Grimes reflex as 
outlined by Thompson? Can a tube be used 
ITS a detector in place of the crystal? Is 
there any advantage to be gained by using 
crystal defectors in reflex circuits ? -N. A. 
Reinhard, 548 Arnett Blvd., Rochester, N. Y. 

Radio -frequency cannot be added to the 
Senior very well without rebuilding the set, 
which would not be worth the trouble. The 
set is not designed for radio -frequency, and 
should not be used with it. The Grimes 
you mention (Thompson) is the regular 
Grimes inverse duplex, with the addition of 
a stage of pure radio -frequency ahead of 
the reflexed tubes. It is not advisable to 
use a tube as a detector in this circuit. The 
advantage of the crystal is absolutely faith- 
ful reproduction of the signals and speech. 
The added volume gained by the use of a 
tube is so small that it really does not war- 
rant the loss of clearness and tone by the 
use of the tube. 
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Latest Radio Patents 
Modulating System 

No. 1,462,038: Patented July 17, 1923. Patentee: 
R. V. L. Hartley, South Orange, N. J. 

The invention relates to modulating 
systems, or systems for supplying a high 
frequency wave which varies in ampli- 
tude in accordance with the wave form 
of a signal to be transmitted. 

It is well known that a wave of the 
high frequency f, modulated in accord- 
ance with the signal frequency a, where a 
is the instantaneous value of the signal 
frequency, may be considered as corn- 
posed of three components having the 
frequencies f, f +a and f -a. Considerable 
power is wasted in radiating the unmodu- 
lated component of frequency f, and it is 
desirable for efficient transmission to 
radiate only the pure modulated waves of 
freuencies f +a and f-a, the unmodu- 
lated component being restored in any 
suitable manner at the receiving station. 

/9 

iy 
New method of telephone modulation. 

An object of the present invention is to 
provide a modulating system for trans- 
mitting a pure modulated wave. 

The invention makes use of reactance 
modulators of the transformer type for 
controlling the high frequency output by 
varying the mutual inductance beween 
the primary and secondary winding of 
the transformer in accordance with a sig- 
nal to be transmitted. The amplitude of 
the high frequency currents radiated de- 
pends upon the coupling between the pri- 
mary and secondary windings and by 
varying this coupling, i. e., the mutual 
inductance, in accordance with the signal, 
a modulation of the carrier wave is ef- 
fected. The variation in coupling is ef- 
fected by varying the permeabilities of 
the transformer cores in accordance with 
the signal currents. The secondary 
windings of the two transformers are 
connected to the antenna in opposition to 
each other, so that no high frequency 
power is radiated in the absence of signal- 
ing currents. The effect of signaling cur- 
rents is to increase the permeability of 
one transformer core, and to decrease the 

permeability of the other transformer 
core. This disturbs the balance of the op- 
posed secondary windings, and modu- 
lated high frequency power is radiated. 

The modulated wave supplied by one of 
the secondary windings has the three 
components with frequencies f, f +a and 
f -a, and the opposing modulated wave 
supplied by the secondary winding of the 
other transformer has three similar com- 
ponents, with the same frequencies. The 
two opposed unmodulated components of 
frequency f are not varied in amplitude 
by the signal current of frequency a, and 
these components are always balanced 
out so that no unmodulated power is 
transmitted. The pure modulated waves 
of frequencies f +a and f -a, developed 
in the transformers by the signal cur- 
rents, agree in phase and so reinforce 
each other. 

Another object of the invention is to 
prevent the induction of radio frequency 
currents in the excitation winding. This 
is accomplished by providing two paths in 
opposition for the high frequency flux, 
the excitation winding being linked by 
both fluxes so that the effect of the op- 
posed fluxes is to induce no resultant 
E. M. F. in the excitation winding. 

A source of steady current is used to 
bring the permeability of the cores to 
the desired point about which the perme- 
ability is changed by the signaling cur- 
rents. 

A further object of the invention is to 
use a single excitation winding for each 
transformer, which is to be supplied by 
both the steady source and the signaling 
source, the currents from these sources 
aiding in one winding and opposing in the 
other, and to prevent the currents sup- 
plied by each source from being short - 
circuited through the other source. To 
this end the invention provides an im- 
pedance coil circuit with the steady 
source and a condenser in circuit with 
the signaling source. The steady current 
cannot' traverse the condenser, while the 
variable signaling currents cannot pass 
through the impedance coil, so that both 
currents are properly supplied to the sin- 
gle excitation winding. 

It has been determined that best results 
are obtained when the modulators are 
energized by a generator which acts as a 
pure resistance. In order to provide such 
a generator the reactance of the same is 
neutralized by a reactance of opposite 
characteristics. For instance, if the gen- 
erator has inductance, then a capacity is 
provided to neutralize the inductance of 
the generator which accordingly acts as a 
pure resistance. 

Radiotelegraph System 
No. 1,463,391: Patented July 31, 1923. Patentees: 

E. C. Hanson and W. C. Carlson, Washing- 
ton, D. C. 

Our invention relates to the reception 
of wireless signals and more particularly 
to those systems operating on the un- 
damped wave principle. 

Heretofore, in order to actuate a signal 
responsive device it has been generally 
necessary to convert the received radio 
frequency energy directly into an audible 
frequency. 

The object of our invention is to pro- 
vide an arrangement for receiving un- 
damped radio wave signals without first 
converting the radio frequency energy 
into an audible frequency. 

Another object of this invention is to 
provide an electric circuit for first re- 

cording radio signals and subsequently 
reproducing the recorded signals. 

A further object of the present inven- 

Method of recording telegraphic signals. 

e 

tion is to provide a circuit which will re- 
spond efficiently to sustained radio fre- 
quencies, but which will not respond effi- 
ciently to audio frequencies and strays. 

MAGNAVOX 
ri Radio Products 

A2-R-$85.00 

MAGNAVOX Radio 
Combination Set 

A2 -R consists of electro- 
dynamic reproducer and 2- 
stage Power Amplifier, as 
illustrated. This instru- 
ment insures the utmost 
in convenient, perfect 
reproduction with any 
good receiving set. 

Magnavox Reproducers 
R2 with 18 -inch curvex horn $60.00 
R3 with 14 -inch curvex horn $35.00 
Ml with 14 -in. curvex horn. Requires 

no batteyfor the field . $35.00 

Magnavox Combination Sets 
Al -R consisting of electro- dynamic 

Reproducer with 14 -inch curvex 
horn and 1 stage of amplification 

$59.00 
A2 -R consisting of electro- dynamic 

Reproducer with 14 -inch curvex 
horn and 2 stages of amplification 

$85.00 

Magnavox Power Amplifiers 
Al -new 1 -stage Power Amplifier 

$27.50 

AC -2 -C -2 -stage Power Amplifier 
$55.00 

AC -3 -C -3 -stage Power Amplifier 
$75.00 

Magnavox products can be had at Regis- 
tered Magnavox Dealers everywhere. 

Write for new 32 -page catalogue. 

The Magnavox Company 
Oakland, California 

New York Office: 370 Seventh Avenue 
Canadian Distributors 

Perkins Electric Co., Ltd., Montreal 
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"Saving money by NOT advertising gives the sheriff and auctioneer most of their business."-F. S. C. 

Radio Merchandising 
Advertising Rates: Display, $5.00 an Inch, f1á0.* page. Classified Quick- Action Advertising, I watt ward. Telephone Lackawanna 0076 

Everybody Should Boost 
National Radio Week 

ARE you doing your share towards boosting National Radio Week 
which runs from November 25 to December 1, 1923? 

Everybody interested in the art, science and business of radio should 
do everything possible to make the second annual National Radio Week 
bigger, better and more important in every way than the first annual 
event of last year. 

If you have any original ideas send them to RADIO WORLD and we 
shall be glad to pass them on for discussion and action. 

Radio Show Features to Interest Public 
ONE of the interesting features pro- 

vided for the second annual Radio 
Show, at Grand Central Palace, New York 
City, from October 6 to October 13, will 
be a series of motion pictures illustrating 
the practical uses of radio and the prin- 
ciples of operation. 

Open to amateurs under 18 years of 
age, living within 100 miles of New York 
City, will be a set construction competi- 
tion which doubtless will attract many. 

It is expected that a radio dance will 
be held frequently, perhaps every night, 
the music being received 'from one of the 
broadcasting stations. 

The principal radio reception set at the 
show will be in charge of the Radio Club 
of America, who also are the constructors 
of the set. 

The following organizations have re- 
served exhibition. space: 

Crosley Mfg. Company, Radio Corpora- 
tion of America, Western Electric Com- 
pany, C. Brandes, Inc., Cutler -Hammer 
Co., Cutting & Washington Co., DeForest 
Radio Tel. & Tel. Co., Dubilier Condenser 
Co., Electric Storage Battery Co., Fiber 
Products Co., Gimbel Brothers, Gould 
Storage Battery Co., Grebe & Company, 

Inc., C. B. Kennedy & Co., Manufacturers 
Patent Co., Multiple Electric Products, 
Marko Storage. Battery Co., National 
Carbon Co., Post Electric Co., Precision 
Equipment Co., Radio Digest, Radio In- 
dustries, Rocky Mountain Co., Weston 
Electric Instrument Co., Moon Radio Co., 
Neon Lamp Works, R. Mitchell & Co., 
Nathaniel Baldwin, Pathe Radio Co., Rasla 
Sales Co., Malone -Lemmon Laboratory, 
Eisentann Magneto Corp., Gilfillan Broth- 
ers, Willard Storage Battery, National 
Radio Products, Sleeper Radio Co., Horne 
Electric Mfg. Co., Allen D. Cardwell & 
Co., Sec -Tron Radio Co., Lefax, Inc., 
Holtzer -Cabot Company, Graham & Com- 
pany, Bristol Company, Radio Dealer, J. 
D. Timmons & Co., New York Evening 
Journal, Experimenter Publishing Co., 
American Radio Research Corp., Acme 
Apparatus Company, American Radio Re- 
lay League, American Radio Journal, L. 
& W. Spring Co., National Airphone Co., 
Alden Mfg. Co., Burgess Battery Co., 
Pacent Electric Co., Magnavox Co., Au- 
tomatic Electrical Devices Co., Federal 
Radio Co., Radio Publishing Co., Adams - 

Morgan Co., Engravers & Printers Ma- 
chinery Co., Atwater -Kent Co. 

Radio Sales to Farmers Should Result from 
Good Harvest 

THAT the farmers of the United 
States are this year the biggest 

bunch of prospects in sight for the radio 
industry is being demonstrated almost 
every day. An editorial in the New York 
"World" is evidence of this fact. It 
reads in part as follows: 

"The season's crops are virtually made 
as they appear in the Sept. 1 report on 
condition of the Department of Agricul- 
ture. Spring wheat suffered some little 

decline in estimated yield from a month 
ago, but the total wheat harvest is within 
29,000,000 bushels of the 818,000,000 bush- 
els produced last year. Corn will be a 
larger crop than then. So of oats, bar- 
ley and tobacco. White potatoes at 
390.000.000 bushels are a good average if 
48,000,000 bushels below last year's yield. 
It is a year of plenty. Only rarely in 
this respect has the country been more 
greatly favored." 

Radio Code to Japan Barred 
THE Japanese Government has for- 

bidden the use of code in radio as 
well as cable messages sent to Japan dur- 
ing the present emergency. The Radio 

Corporation of America was notified that 
on orders from Tokio no messages 
would be received at the Japanese Gov- 
ernment radio station at Iwaki, Japan, 
which were written in any language other 
than plain English or Japanese. 

Radio Literature Wanted 
Manufacturers of and dealers in radio 

apparatus and accessories are notified that 
literature and catalogues describing their 
products have been requested, through the 
Service Editor of RADIO WORLD, by the 
following : 

Clarence Thompson, 53 Appleton City Missouri. 
C. R. Crawford, 1006 Pender Street West, Van- 

couver, B. C., Canada. 
L. F4 Hewlett, 8713 Colonial Road, Brooklyn, 

N. Y. 
Maybrook Radio Supply, Maybrook, N. Y. 

(Dealer.) 
Lotto Radio Service, 1937 Reid Avenue, Lorain, 

Ohio. 
Chester Wilson, 3306 Freeman Avenue, Kansas 

City, Kansas. 
Chas. F. Borner, 8703 139th Street, Jamaica, N. 

Y. 
J. S. Hagans, Box 447, Chicago, Ill. 

eardslee Radio Laboratory, 125 Scott Street, 
Wheaton, Ill. (Retailers.) 

F. W. Kerchner. M. D., Glen Carbon, Ill. 
J. D. Oakes, Flotonia, Texas. 
Ray O. Townsend, Box 91. Cape Charles, Va. 
H. V. Montgomery, 1715 Glendale Avenue, De- 

troit, Mich. 
Elmer E. Martin, North Lima, Ohio. 
C. A. Robinson, 917 Seventh Street, Charleston, 

W. Va. 
John H. Allen, 1002 West Street, Wilmington, 

Del. 
Robert S. Cook, 1426 Asbury Avenue, Evanston, Ill. 
B. Weiss, 96 Watkins Street, Brooklyn, N. Y. Wm. E. Thompson, R No. 1, Box 34, Barron, 

Wisconsin. 
J. F. Totten, Jr., 830 Stanbridge Street, Norris- town, Pa. 
Robert H. Walters, R. 1, Box 40, Glidden, Iowa. 
Frank Maguire, 130 Hamilton St., Cam- bridge, Mass. 
D. J. Elliott, 101 Penna. Ave., Wilson, Pa. 

Radio Trade Notes 
A discharge in bankruptcy has been 

granted to Beatrice K. Owen, who was a 
partner in the Beacon Radio & Electric 
Co., at 246 Greenwich Street, New York 
City. 

* * * 

A petition in bankruptcy has been filed 
against the Electrical Corporation of 
America, manufacturer of radio parts, 428 
Broadway, New York City, by August 
Hensel for $275, Holmes & Rice $338, 
Whitman Advertisers' Service, Inc., $192. 
Richard Campbell was appointed receiver 
under $5,000 bond by Judge Manton. Lia- 
bilities about $36,000; assets about $20,000. 

Bankruptcy proceedings have been in- 
stituted against the Witherbee Storage 
Battery Co., Inc., 234 West 55th Street, 
New York City, by Eagle- Pitcher Lead 
Co., for $1,500, Broadway Tire Jobbers, 
Inc., $100, Graselli Chemical Co. $800, 
Dorothy Spero $18. 

* * * 

Elmer E. Martin, North Lima, Ohio, 
plans to sell sets and parts to the rural 
population in his vicinity. 

a a a 

The Fullerton Electric Co., 230 West 
Seventeenth street, New York City, has 
had confirmed a composition with its 
creditors on a 50 per cent. basis. 

* * * 

Wm. C. Shackett has obtained a judg- 
ment for $173.39 against the Continental 
Radio & Electric Corporation of New 
York City. 
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Andrea Welcomes Patent Suit 
by Radio Corporation of America 

U NDER the caption "Keeping in 
Style" F. A. D. Andrea, Inc., 1581 

Jerome Ave., New York City, sends the 
following communication to RADIO WORLD: 

"Early this year our friend and worthy 
competitor, A. H. Grebe & Co., an- 
nounced 'A New Spring Suit,' bearing 
reference to litigation instigated by the 
Radio Corporation of America. 

"We take pleasure in advising the 
trade that within the past few days 'A 
New Fall Suit' has been filed by the 
Radio Corporation of America against 
F. A. D. Andrea, Inc., the substance of 
which is alleged infringement of the Rice 
& Hartley patents Nos. 1334118 and 
1183875, respectively, through the manu- 
facture and sale of radio receivers em- 
bodying the Hazeltine Neutrodyne cir- 
cuit, in accordance with the patents and 
pending applications of Hazeltine. 

"This action is most welcome as it af- 
fords opportunity for early adjudication 
of the validity and scope of the Rice & 
Hartley patents and the alleged infringe- 
ment of. these patents by apparatus 
manufactured and sold under the Hazel- 
tine patents and pending application. 

"This 'New Fall Suit' will be defended 
by F. A. D. Andrea, Inc., with the co- 
operation and support of the Independ- 
ent Radio Manufacturers, Inc., of which 
organization F. A. D. Andrea, Inc., is a 
member. 

"The Independent Radio Manufactur- 
ers, Inc., is a group of radio manufactur- 
ing companies who are prominent fac- 
tors in the radio industry and whose 
interests are pooled as regards the use 
of certain patented inventions and the 
prosecution and defense thereof. 

"The trade will no doubt recall the 
work of this organization last year in 
connection with the crystal patent liti- 
gation, instituted by the Radio Corpora- 
tion's associate, the Wireless Specialty, 
Apparatus Company, and the commend- 
able action to en by the organization, 
both as regards the defense and the pros- 
ecution of its rights in this situation. 

"The Independent Radio Manufactur- 
ers, Inc., are represented in patent mat- 
ters by the firm of Penny, Davis, Marvin 
& Edmonds. They advise that there is a 
good and valid defense to the suit started 
by the Radio Corporation of America 
on the Rice & Hartley patents. 

"From our legal advice we are lead to 
the independent and firm belief that the 
defense of our 'New Fall Suit' will re- 
sult in absolutely no change in our ac- 
tivities in connection with the Hazeltine 
Neutrodyne receivers, and therefore both 
at present and in the future the manu- 
facture and sale of this receiver will con- 
tinue unabated. 

Very truly yours, 
F. A. D. ANDREA, INC. 

Kansas Telephone 

THERE 
are ever and anon new ideas 

popping up in some quarter or 
other, be it radio or telephone or the 
pruning of hedges. The latest radio 
wrinkle that has proved to be of a real 
service was tried out by J. A. Gustaf- 
son, manager of the Fredonia Telephone 
Co., Fredonia, Kansas. 

Being a radio enthusiast he thought 
-he could make the telephones serve some 
other purpose than the regular line 
work. He therefore hooked up a power 
amplifier to the regular lines, and in- 
formed the subscribers that for the nomi- 
nal sum of one dollar a month he would 
furnish them with radio programs over 

Company Gives Radio Broadcast 
the telephone. He does not furnish loud 
speakers, but he furnishes the programs, 
which he picks up "in the air" and re- 
lays over the land lines. The programs 
start early in the morning with the mar- 
ket and crop reports and continue all 
day long, time signals, and dance music 
being given. A lot depends upon Mr. 
Gustafson's ability to satisfy the multi- 
tude, so he must pick out the programs 
that he thinks will please the entire list. 

It might be of interest to state that 
there are 75 installations made to date, 
and that none of them interferes with 
the regulation traffic of ordinary every- 
day telephoning. 

Compact Loop Antenna 
ANEW form of loop antenna, or more 

properly compact folding loop an- 
tenna, has been devised by the Rocky 
Mountain Radio Company, 9 Church 
street, New York City. Instead of using 
many consecutive turns of wire this new 
antenna consists of a spiral spring which 
is really 80 feet long, but due to its con- 
struction, the loop itself is simply one 
turn of this spring. 

The loop can be erected or taken down 
in 30 seconds, due to its peculiar construc- 
tion, and when folded, occupies an exceed- 
ingly small space. The present construc- 
tion as regards the spiral wire has been 
tested and found to equal any of the 
other form of loops of the solenoid vari- 
ety, which take up quite a bit of space 
even when made in the portable form. 

Radio Birthday Party 
VAUGHN DE LEATH has extended a 

special invitation to all Station WDT 
fans to listen in to a special birthday pro- 
gram which will be broadcast from that 
station on September 26th. 

There are many novelties and exceptionally 
fine numbers to be provided for the occa- 
sion. 

The hour is an early one -seven to eight 
p. m. In fact, Vaughn says she does not 
think many people know about that early 
hour on Wednesday night. But she hopes 
everyone will be listening in on September 
26th to attend her birthday party. 

New Radio and Electrical Firms 
Ajax Electric Hammer Corporation, 

New York City, tools, $100,000: S. B. 
Howard, R. K. Thistle, H. C. Hurd. (At- 
torney, S. Ryan, Albany.) 

* * 

Leff Electrical Co., Brooklyn, N. Y., 
$20.000; D. Leff, H. Albert. (Attorney, 
J. H. Leff, 499 Hart St., Brooklyn.) 

Post Radio and Electric Corp., New 
York City, $10,000; M. Silberman, S. 
Modell, S. S. Lef. (Attorney, S. B. Leff, 
200 Fifth Ave.) 

* * * 

Bensal -Bonis Co., New York City, to 
make radio devices, $10,000; H. Bonis, 
D. Bensal, M. Hetterich. (Attorneys, 
Goodman & Werner, 51 Chambers St.) 

WEIGH 
ONLY/ 
s ojf 

J 

C rr A °200.00000MPANY 
stands squarely back 
of the guarantee on 
every Scien f i fi c headset 

SEND NO MONEY! 
20.000 TURNS Order TODAY 
EQUIVALENT TO 3.000 OHMS by POatcard 

and Pay 
Postman 
on arrivar 

LOUD 
SPEAKER 
UNIT 'Ps 

THE 
PHONE 

IT 
TOOK 
A SOLID V AR 
TO DESIGN 

POST. 
PAID 

We Gúarantee The Scientific Headset to be the greatest 
value on the market Try d for five days. If not satisfactory send it 

back and your' money" will be refunded immediately Circular' ow 

request Dealers wanted. 

THE SCIENTIFIC ELECTRIC WORKS 
98 Brookline Ave. Dept. U BOSTON, MASS 

: +w,: ' .t t--- 

CRYSTAL , RECTIFIER 
(Pete.t renalnet 

THE PERFECT SYNTHETIC CRYSTAL DE- 
TECTOR- SENSITIVE OVER ENTIRE SURFACE 
No tlu."oc r.,r -so. in " Loud Ind cleat. Ea- 

done,' ex Thousands of yetislied L'a. n. 
Frunn"enees Price SOc Guaranteed Mounted 

14 K Gold Sue-sensitive 
RUSONITE CATWHISKER. Pelee 

Permanent. Will net Oxidize. 
RUSONITE REFLEX CRYSTAL 

Manufactured E ly for Reflex Circuits. W Ill 
Stand Up Under Heavy Plate Vnttnee. 

P 'lee 

25c 

Guaranteed Mounted $1.00 
Order from your dealer or direct from 

RUSONITE PRODUCTS CORP. 
It Part Rar New York. N. Y. 

'Pite only compression rheo- 
stat on the market recognized 
by manufacturers of seta -who 
are using it as standard equip- 
ment. Constructed to take rare 
of all the latest tubes, such u 

U. V. 190. U. V. 201A. w. D. 11. 
w. D. 12. etc., and also anticipatfa many 
possible future improvements. Sealed 
container assures uniformity and perma- 
nency. No possible las of mixture In 
handling. The most expensive construe- 
Una at the lowest retail price. 

A Quality Product! 
ALL RADIO DEALERS. 

Type "A " -I .Amp.. 75 ohms 51.80 
5 Amp., 30 O. (4 or more tubes) 2.25 
Type "B" fer "B" Battery 1.80 

Manufactured by 

ELECTRIC REGULATOR MFG. CORP. 

u Irate 1 
Woolworth Bldi,. (ryrrr 

rO-a Won. 
NE,a,r. , No.Eln 

0m.1. 

1 
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The Champ -VARIOMETER NO. 53 
Approved as a Record Breaker 

Approved because it makes 600 Meters 
Approved because it has a genuine mahogany 

stator and a kiln dried rotor 
Approved because of Fahnestock spring clip 

connections and non -conductive 
adhesive 

Approved because -you'll know when you 

GET ONE FOR $3.50 
20 Diagrams FREE with Each 

For sale at your dealer's -otherwise send the 
$3.50 directly to the manufacturer and you 
will be supplied postpaid. 

G. H. FISCHER & CO. 
123 Liberty Street New York City 

Original Nathaniel 

Baldwin 
Type C 

HEAD SET 
Complete 

SPECIAL 
PRICE 

$11.75 
with each pair of these Free 

free a $5.00 
world's best phones I give 

SHELTONE LOUD SPEAKER 
This is a wonderful Loud Speaker. Both for 
less than the regular price of the phones. 
Head set can be used in the regular way 
as well as on Loud Speaker. 

Cash with Order or C. O. D. 

WALTER SCOTT 
1157 BROAD ST. NEWARK, N. J. 

Cockaday Coil Set $2.50 
Including full size blue prints of panel layout, 

complete picture hookup, and fully illustrated in- 
structions for construction and operation. 

Coils are fully assembled, made exactly as 
specified by Mr. Cockaday, D coil bank 
wound. Far more efficient than any home 
made coils. 

Standard parts for this sensational clreult- panel, 
coils. condensers, verniers, variable resistance, 
vernier rheostat, socket, double lack, dials. switch. 
contact points, posts, bulbar, wire, spaghetti, etc. 
(no tubes or phones). 

Complete for $11.65 
Postage additional on all shipments. 

Send no Money. PAY THE POSTMAN. 
All Goods Shipped Parcel Post C. O. D. 

RADIO SURPLUS STORES 
HELENA, MONTANA 

Sell Shirts 
tit 4 

1M 

Sell Madison "Better- Made" Shirts, Paja- 
mas, and Nightshirts direct from our 
factory to wearer. Nationally advertised. 
Easy to sell. Exclusive patterns Ex- 
ceptional values. No experience or 

capital required. Large steady income 
assured. Entirely new proposition. 

WRITE FOR FREE SA MPLES. 
MADISON SHIRT CO.. 603 affray, M.Y. City 

Radio Canoeists on Portage 
Lakes Hear Fight Returns 

AKRON, 
Ohio. -Radio equipped canoes 

have become an essential part of the 
duffle of the modern camper, according 
to two local amateurs, who, while ex- 
perimenting with a portable set on the 
Portage Lakes, heard fight returns from 
Eastern broadcast stations and amateur 
transmitters as far away as Philadelphia 
and Chicago. D. A. Hoffman, of the 
American Radio League and operator of 
the amateur station 8UX, and Fred Ash 
agree that radio installation on canoes 
is entirely practical. 

A compact hume -made single regen- 
erative receiver, using a detector and one 
stage audio amplification with C299 tubes, 
was available. This set, with a motor- 
cycle storage battery and the necessary 
B batteries, was placed on the bottom of 
the canoe. Two six -foot bamboo poles 
were stuck in the flag sockets at each end 
and a spiral aerial, consisting of 150 feet 
of insulated fixture wire, was looped be- 
tween the two poles on a piece of clothes- 
line. 

The ground consisted of a ten -foot piece 
of bare wire which was connected to the 
set at one end and dropped overboard. 

Each of the two experimenters wore a 
headset and the first station copied was 
9AJA, Chicago. Other amateurs heard 
were 9EKU, Devil's Lake, North Dakota ; 

9EKF, St. Louis, Mo.; 8DGX, Pittsburgh. 
Pa. ; 80K, Lewisburg, W. Va. ; 8SF, 

Station WBZ Broadcasts City 
Chimes 

ONE of the new features on WBZ's in- 
teresting and varied program is the 

broadcasting of the chimes located in the 
lofty "Campanile," the Madison Square 
Tower of Springfield, Mass. These chimes, 
which cab be heard for miles round the 
country, are broadcast every Sunday 
night before church services at 7:30 p. m. 

The selections open with the playing 
of "America," and end with "Taps." Be- 
cause of their great beauty and variety, 
it is possible to play many fine musical 
numbers and selections. Several tests 
have demonstrated the beauty of music 
from chimes, which is particularly adapted 
to radio broadcasting. 

It is an interesting and unusual fact 
that listeners at their radio receiving sets 
located thousands of miles away receive 
the music from the chimes several seconds 
before the strollers in the municipal park 
near the Campanile or by the men in the 
fields about the city. It takes actually 
less time for the electric impulses carry- 
ing the music to make the journey over 
the wires to the Westinghouse broadcast- 
ing plant in East Springfield, and to send 
them broadcast for thousands of miles, 
than it does for the sound waves them- 
selves to reach the ears of the listeners in 
the park, several hundred feet below. In 
fact, the radio waves could circle the 
earth seven times before the sound could 
go 1,000 feet. 

This is due to the fact that sound waves 
travel much slower than radio waves, 
which cover a thousand miles in one 
one- hundred -and -sixty -sixth of a second. 

Proposed Broadcasting in 
Southern France 

AN attempt is being made by local 
business men in Marseilles, France, to 

establish a broadcasting station in col- 
laboration with the newspapers of the 
city. A local dealer in French -made sets 
is said to be the prime mover in the 
project. 

Sharpsburgh, Pa., and 9AWK, Elgin, Ill. 
All' but two of these were CW stations 
and came in with good intensity. 

Fight returns from KDKA and con- 
certs from WLW were also heard plainly. 
Other canoeists who witnessed the experi- 
ments were envious. Hoffman says he 
will make other experiments with a 
transmitter in an effort to establish two - 
way communication with amateur stations 
within 100 miles of his canoe. The stunt 
of transmitting from such a small craft 
presents a big problem, but it is just such 
problems that the amateur fraternity are 
always eager to solve. 

WE REPAIR 

RADIO TUBES 
WD -I I. $3.50 UV- 199...63.50 
WD- 12.... 3.50 C -299 .. 3.50 UV-200... 2.75 UV-201A.. 2.50 
UV- 201... 3.00 C- 3014... 3.50 
C- 300.... 2.75 UV-202 ... 4.00 
C- 301.... 3.00 C- 302.... 4.00 

DV- 6A.... 3.50 
Mail orders solicited and 

promptly attended to. 
Dealers and agents write for special discounts. 

H. & H. RADIO CO. 
P. O. Box 22 -B 

Clinton -Hill Station Newark, N. J. 

Acmedyne Circuit 
Tuned Radio -Frequency at Its Beet 

Described in detall by Mr. Lawrence Cockaday In the August "Popular Radio" and recommended by experts in all parts of the country. 
Ws sorry ail parts In stook. Write sr eall for com- plete Information. 

Also write for our pria Ils' on other standard quality radio ap- paratas. 

trd,, 23 Warren St. 
New York City 

502 SECOND ST. 

$1.25 
Loop Antenna 

Post Paid in U. S. A. 
A highly efficient com- 
plete indoor aerial. 
Write for literature de- scribing Radio Cabinets and other products. 

Robbins 
Woodworking Co. 

LIBERTYVILLE, ILL. 

We Sell New Tipless Electric 
Bulbs for Home and Stores 
Also Miniature Bulbs for Auto- 
mobile and Decorative Purposes at CUT prices. BEST GRADE 
ONLY. Agents Wanted. 

Vacuum Electric Wks. 
Station C Toledo, Ohio 

10c 
Brings you our new catalogue and radio informa- tion booklet illustrating and describing the Super - Regenerative and other latest and popular circuits. Our technical staff is at the disposal of our cus- tomers. Make use of their knowledge. Merchan- dise shipped immediately on rceipt of order. 

U. S. Bureau of Standards "Radio Book." 
Special 65c. 

FREMONT RADIO SALES CO. 
227 FULTON STREET, NEW YORK CITY 
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RADIO WORLD 
TELL 1'I ION E, LAC KAP'ANNA 6978 

PUBLIF7IIED EVERY WEDNESDAY (Dated 
SATURDAY OF' SA214.Z WEEK) 
FROM Pt'BLICATICN OFFICE, 

1493 BROADWAY, NEV. YORK, N. T. 
BY HENNESSY RADIO PUBLICATIONS 

CORPORATION 
ROLAND BURKE HENNESSY, 

President and Editor 
M. B. HENNE9SY, Vice- President' 

FRED S. CLARK., Secretary and Manager 
1493 BROADWAY. NEW YORK, N. Y. 

European Representative: The, International News 
Co. , Breams Bides., Chancery Lane, London, Eng. 
Paris, France: Brentanó s, 37 Avenue de l' Opera. 

Managing Editor Technical Editor 
Stephen L. Coles Hobert L. Dougherty 

SUBSCRIPTION RATES 
Fifteen cents a copy. $6.00 a year. $3.00 for 

six months. $1.50 for three months. 
Add $1,00 a year extra for foreign postage. 

Canada 50 cents. 
Receipt by new subscribers of the first copy of 

RADIO WORLD mailed to them after sending in 
their order, is automatic acknowledgment of their 
subscription order. 

ADVERTISING RATES 
One page: One time -$150-00. 
Half, Quarter, Third and Two -thirds pages at 

proportionate rates. 
One inch. one time- $5.00. Per agate line 

$0.40. 
On four consecutive Issue.. 10% discount. 
On thirteen consecutive issues, 15% discount. 
Cover and preferred -position rates made known 

on application. 
Terms: 30 days net. 2% 10 days. 

CLASSIFIED ADVERTISEMENTS 
Five cents per word. Minimum, 10 words. 

Discount of 10% on 4 consecutive issues -15% 
on thirteen consecutive issues. Caab with order. 

Entered as second-class matter, March 28, 1922, 
at the Post Office at New Perk, New York, under 
the act of March 3. 1879. 

IMPORTANT NOTICE 
While every possible care is taken to state 

correctly matters of fact and opinion in technical 
and general writings covering the radio Held, and 
every line printed is gone seer with a scrupulous 
regard for the facts, the publisher disclaims any 
responaibility for statements regarding Questions 
of patents, priority of claims, the proper working 
out of technical problems, or other matters that 
may be printed in good faith and on information 
furnished by these supposed to be trustworthy. 
This statement Is made in good faith and te save 
time aria controversy In matters over which the 
publisher rennot possibly hams control. 

Life Would Be Brighter If 
THE hang next door would learn to 

stay in one place all evening instead 
of running around footloose with his 
single circuit squeakei and ruining all 
your programs with a Wheeeeeeeeeeee- 
squack- Wheeeeeeeeeeee, every time you 
think that you are going to have a sec- 
ond's peace. 

Static wasn't sure to ruin all chances 
of distance just the night you bring your 
friends from the office up to hear "some 
real DX on the loud speaker." 

You could tap your blown out tubes 
the sane as you do the electric lights and 
make the filament last 'just a few weeks 
more." 

Every time you had your receiver fin- 
ished and working some friend wouldn't 
pop in and tell you about "the wonderful 
results I got last night on the Doo Diddle 
Dumdum circuit" and make you unhappy 
that you can't do the same. 

Every time you got in trouble when 
making a set you had the expert advice 
of the inventor -and the inventor himself 
right at your elbow. 

You could get the average salesman in 
the average radio store to give you his 
real opinion of the apparatus he is trying 
so liard to sell to you at a bargain price. 

You could make a set using a crystal 
that would actually bring in the broad- 
casters over a radius of 1,000 miles every 
night. 

TELEPHONE NUMBER 
CHANGED 

The telephone number of RADIO 
WORLD has been changea to 

LACKAWANNA 071 

Do You Want LONG DISTANCE on Your Set? 
The Mewing stations ban Mss used 

with a COAST COUPLER 

WDAP- Chicago 
CFCN -Calgary 
W W J- Detroit 
PWX-Havana 
W SB- Atlanta 

And Many More 

COAST COUPLER 
245 EAST SEVENTH STREET 

The COAST COUPLER Is a seaesssry 
part et nur radii) leek to. rassasa- 
tired of the Met materials ebbnl.sbis 
and thoroughly tested before Isavbts lb' 
factory, It has immediately wow raess- 
sitioe In the radio tsarist 

ANYWHERE IN THE UNITED 
STATES-WIN 

Dealers and Jobbers Investigate 

COMPANY 
LONG BEACH.OALIrORNIA 

COCKADAY COILS $2.50 A SET 
17 -Plate Vernier Condenser $3.25 

PANELS -GRADE A RUBBER 
SI0 7 x 10 65c 7 X 12 Soc 7 x 14 90e 

7 x 18 $1.25 7 x 24 $1.65 

Parts for Neutrodyne set Complete line at special prices 
23 -Plate Vernier Condenser Special, $3.25 

Send us your address -Get our Special Weekly Offerings. 

SUNBEAM ELECTRIC COMPANY 
71 THIRD AVENUE NEW YORK 207 EAST 14TH STREET 

I$ III ! 11 

11í1;f 

dri 
Tubes at 
One -Half 

Cut 

il! dill 

IT HAS HAPPENED TO ALL OF YOU 

IN A FRACTION OF A SECONDI : 
WHEN the filament burns out, at least $5.00 goes with 

it to put the set in operation again. 
WHY not save nearly one -half the cost of a new tube 

by sending us your burned out or broken tube to be 
repaired? 

WE REPAIR EVERY TYPE OF ttmgeten wire filament reeedvins 
tube. All our tubes are TESTED and GUARANTEED to function 
as well as when new. 

All tubes returned P. P., C. O. D. 

HARVARD RADIO LABORATORIES 
BOSTON P. O. BOX 1781 

sI 

THE TRINITY LOUD SPEAKER 
TYPE "Al" 
21" FIBER 
HORN 
$25.00 

TYPE `B" 
(For Phonographs) 

$12.50 

ALUMINUM 
CASTING 

SOLENOID 

LAMINATED 
CORE' 

AOJASTMEl 
SCREW 

HUGE PERMANENT 
MAGNET - 

D'A PH H AC M 

CLAMP 

MICA OAPIPAGM 

(DARKLING LIAO 

ARMATURE 
EMPLOYING 

áÁiß 
ApM ì E 

ADJUSnNG 
SERINA 

ASSEMBLY BOLT - 

INTERIOR CONSTRUCTION 

An ear phone is an ear phone no matter how fancy the horn that 
covers it may be, and, due to the delicate construction of an ear phone 
it is utterly incapable of giving true tone reproductions, especially, when 
relatively large currents are passed thrta its coils, such as the output 
of a two -stage or power amplifier. 

The Trinity Loud Speaker element embodies the well -proven and 
tested principles of the phonograph reproducer with the soundest prin- 
ciples of electromagnetic design best adapted for loud speaker opera. 
tion. It is not an ear phone when placed on a head band and a load 
speaker when coveted with a horn. It is a sturdy loud- speaking element 
ALWAYS. 

Send for Literature. 

TRINITY RADIO CORPORATION 
446 TREMONT STREET, BOSTON, MASS. 

Preparing for the New School Term 
Radio World wants a representative in every grammar, high and preparatory school in 

the United States and Canada. 
We have a special proposition that will enable representatives to maire money. Appoint - 

seats made now. Give name of school you will attend in the Fall. 
Address Circulation Dept., RADIO WORLD, 14 Broadway, New York City. 
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BRISTOL AUDIOPHONE 
MORE THAN A LOUD SPEAKER 

Bristol Audiophone, Sr., 15 -in. Horn.. $32.50 
Bristol Audiophone, Jr., 11 -in. Horn..$22.50 
Bristol Single Stage Power Amplifier..$25.00 

Write for Bulletin 3006 -W 
The Bristol Company 

Waterbury, Conn. 

ALL LINES OF 
RADIO MERCHANDISE 

ARE IN OUR STOCK 
New York Prices Direct to You 
Just Tell Us Want You Want 
GLOBE RADIO SHOP 

119 West 23rd Street New York 

AMATEURS ! FANS! 
ATTENTION! 

ALL BROADCASTING STATIONS-Com- 
plete with the call, location, wave length, 
frequency of the station, and power used 
started in Radio World of June 0. 

This list is most complete, and no am- 
ateur or fan should he without it. It will 
be completed in following issues, and as 
revisions or changes are made the list 
will be kept up -to -date, so that you will 
always have an up -to -date list to which 
you can refer. Don't miss any issue. Send 
1k to 

RADIO WORLD, 1493 BROADWAY 
New York City. or start your subscrip- 
tion with that number. 

DO IT NOW -DON'T DELAY! 

Why Tubes Sometimes 
Blow 

JOHNNIE JONES tells the fellows down 
at the office that he has just put in the 

new radio set and invites them all up to 
hear the fight. Of course, they acquiesce 
and he sets a date for them telling friend 
wife that she had better prepare a few sand- 
wiches. 

That night they all gather around the 
radio set, which is going fine and dandy, and 
the stations are just coming in great. Sud- 
denly Station BUNK opens up, and the an- 
nouncer speaks something like this : "Good 
evening, ladies and gentlemen of our unseen 
audience. Before going on with the pro-. 
gram we have an important announcement 
to make. Just stand by for a few seconds, 
please." 

Every one holds his breath in expectant 
excitement and not a few offer suggestions 
of what the forthcoming announcement will 
be. " er. Kauff- kauf -. This is 
Station BUNK. Due to the fact that un- 
foreseen difficulties have arisen, we will not 
broadcast the Bennard- Battling Murphy 
fight tonight. In place of this we have ar- 
ranged a program of very excellent talks 
on 'The Importance of Proteins in Your 
Daily Diet.' to be given by Professor Fulla 
Josh. I take great pleasure in introducing 
Professor Josh." 

Now isn't that enough to make any tube 
just fold up and commit hari -kari? 

Radio World as a Gift 
Do you know of any young man wins is building a set and requires how- to-make 

information? Why not send him Radio World for one year? 
Send us $6 and we will forward Radio World to any name and address you send us and 

will also mail a card announcing that the subscription goes forward with your compliments. 
Address RADIO WORLD, 1493 Broadway, New York City. 

For Maximum Amplification Without 
Distortion and Tube Noises 

use the well known 
Como Duplex Transformers 

Send for literature immediately. 
COMO APPARATUS COMPANY 

446 Tremont St. Boston, Mass. 

To Radio World readers who may 
have missed recent numbers 

Tian nowsetand sales of Radio World hays 
Increased se rapidly far several weeks pee that 
semi of our reader. were dlsappMnttel to and theft 
regular newsdealer* had said out their supplies 
This Is far yes: If you are among the dis- 
appointed ones: Send 15e. per eels and we will 
mail you an el the recent Issues that you may 
hare missed, se that you tan eemp'ote year Ilea 

RADIO WORLD 
lm Broadway New York 

Radio Tubes Repaired 

$1.50 $1.50 $1.50 
Send old tubes with $1.50 and receive 
by return mail a guaranteed tube. 
Be sure and state in your letter type 
wanted; detectors or amp:ifiers. 

New Tubes Cut Prices 
Price List of New and Repaired Tubes Freel 

Guaranteed A tubes ... $2.00 

RADIO TUBE 
EXCHANGE 

W. H. BRYANT 
453 Washington St. Boston, Mass. 

Six Months Subscription for Radio World and Popular Radio or Wireless Age, or 
Radio News or Radio Dealer or Radio (San Francisco) for the Price of a 

Subscription for Radio World Alone 

This Is a Special Offer for the Early Autumn Only: 
DO IT NOW 

Radii) World for six months (26 numbers) is $2.00 
Popular Radio at 20e a copy for six months would be 120 

or 
$420 

Radio World for six months $3.00 
Wireless Age (or Radio) at 25c a copy, for six months 1,50 

$4.50 

Send us remittance for $3.00 and we will send you Radio World for six months and Popular Radio, or Wireless Age, 
or Radio News, or Radio Dealer, or Radio (San Francisco), for six months, to one or different addresses, or send through 
your newsdealer. 

Take advantage of Ibis offer today and send In the accompanying subscription blank. If you are already a sub- 
scriber you can lake advantage of the offer by sending us $3.00 and renewing your subscription for six months beyond 
your present date of expiration. 

Special Combination Offer of Radio World and Popular Radio or Wireless Age or Radio 
RADIO WORLD, 1493 Broadway, New York City. 

Enclosed find remittance for $3.U0, tor which send me Radio World for six months, beginning with issue dated 
and Popular Radio, or Radio News, or Radio Dealer, or Wireless Age. or Radio for six months beginning with issue dated 

and it is understood that there is to be no extra charge of any kind. Please mail copies to the following address: 
If you wish you may send us $6.00 for 

Radio World for one year (52 issues), and 
Popular Radio or Wireless Age, or adio 
News or Radio Dealer, or Radio for twelve 
months. both postpaid. This c,ffer good 
only if mailed by October 1, 1923. 

Name 

Street Address 

City and State 
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You SAVE 5070 

RADIO WORLD 27 

TECHNICAL BOOKS 
FOR RADIOISTS, 
ELECTRICIANS, 
AND OTHERS 

Construction of Radio Phone and Telegraph Re- 
eeivera for Beeitwers -By M. B. Sleeper á0.71 

[deal for the Radio Experimenter's Laboratory- 
By M- B. Sleeper .75 

The Radio Experimenter's Band Book -By M. B 
Sleeper 1.00 

Radio Book- Ups-By M. B. Sleeper .75 
RWI° Design Data fur Radio Transmitters and 

Receivers ---By M. B. Sleeper .75 
Construction of New Type Traosatlantdo Ree.ivtag 

Sets -By M. B. Sleeper .75 
How to Make Continental Type Radio Apparatus-- 

BY M. B. Sleeper .75 
B C of Vacuum Tubes Used in Radio Recep- 
tion-By It. IL Lewis 1.00 

Wireless Telegraphy and Telephony Simla" Ex- 
plained-By Alfred P. Morgan 1.50 

E xperimental wireless Static a-By P. E. Edelman 3.00 
Six Successful Radio Ir7eur -By M. B. Sleeper .50 
101 Rcearyiug Cireults -By lL B. Sleeper .50 
ArIUlmetle of Yleetrlcity -By Prof. T. O'Conor 

Sloane 1.50 
Commutator Construction-By William Baxter. Jr .35 
Dynamos and Electric Motora and All About 'Them 1.00 
Dynamo Building for Amateurs, or How to Con- 

struct a Fifty [Van Dynamo -By Arthur J. 
1 Weed .00 

Electric Bells-By it B. Sleeper .75 
Erperl mental High Frequency Apparatus, Bow to 

Make and I'm A -By 'Thos. S. Curtis .50 
Electricity Simplified -By Prof. T. O'Conor Sloane 1.50 
Electrislan's Bandy Book -By Prof. T. ('Conor 

4.00 Sloane 
E lectric Toy Making, Dynamo Building and Elea- 

trio Motor Construction -By Prof. T. O'Cuuor 
1 50 Sloane 1.50 Bons. Wiring -By Thos. W. Pappa 

Hew to Become a Successful Electrician -By Prof. 
1.50 T. ()Tenor Blowout 

Iltandard Electrical Dictlunar7 -By Prof. T. O'Con- 
5.00 or Bloono 

S torage Batteries Simplified -Bi Victor W. Page, 
2.00 M. S. A. E. 

Telephone Construction, Installation, Wiring. Opera- 
tion and )1alatenance --By W. H. Radcliffe and 

150 H. C. Cushing .50 Wiring house -By Herbert Pratt 
The Modern Gasslioe Automobile, Its Design, Con- 

struction. Operation -B7 Victor W. Pale, 
4.00 M.S. A.E. 

Meta and Tips for Automobiliste-By Victor W. 
Page 

Questions and Armorer' Relating to Modern Auto- 
mobile Construction, Driving and Repair- 

2.50 By Vletor W. Page 
Automobile Starting. Lighting and Ignition Bys- 

2 00 tema -By V Ittor W. Page 
V Ictor W. Automobile Repairing Made Easy -By 

4 Page 4.00 
The Model T Ford Car, Its Construction, Opera- 

tion, ete. -B7 Victor W. Page 4.00 
Automobilist'a Packet Companion and Expense Ree- 

1.60 ord-By Victor W. Page 
Location of Gasoline Engine Troubles Made Easy 

.35 - By Victor W. Page 
Gelation of Carburation Troubles Made Easy -B7 

.35 Page 
Loeaaoo of Ignition System Troubles Made Easy 

.35 -By Page 
Location of Cooling and Lubricating Troubles- 

.35 
By Page 

Location of 
of 
Starting 

Motor 
and Lighting Seem Faults 

35 

-By Page .35 
Location of Ford Engine Troubles Made Easy- 

.35 By Page 
Lots ion Of Motorcycle Troubles Made Easy- 

.35 
By Page 

A B C of Aviation -By Capt. Victor W. Page 2.50 

Glob ali 
Chart-By r[ 

A Ìat I, mois Termos--- English - 
.35 

French- 
French -English -B7 Victor W. Page and Paul 

1 00 
M onto rici 

Westinghouse E -T Air Brake Instruction Pocket 
2 50 

Book -By Wm. W. Wood 
Msthine Shop Artthmetie -R7 Coly In-Cheney .75 

Practical Instructor and Reference Book for Loco- 

motive Firemen and Engineers -By Chas. F. 
2.50 

Lockhart 
Gas. Gasoline and Oli Engines -By Gardner D 

9.00 
Discos 

The Gasoline Engine on the Farm: Its Operation 
Repair and Uses ---Ry Xeno W. Putnam 3.80 

Lathe Work for Beginners -B7 Raymond F. Yates 2.00 

The Lathe -Its Design. Construction and Opera- 
tion tVIth Practical Examples of Lathe Work 

3.00 -By Oscar E. Perrino 

Shop IrRlnks -R7 t1R ht. Orl mahaw7 
Joshua Rae. 

3.00 
p 

Home Mechanic e Workshop Companion -By An- 
7S 

drew Jackson. Jr 
Machine Shop Tools and Shop Practice -By W. H. 

4.50 
Vsndenoort 

Rte Naval Architect's and Shipbuilder's Pocket Book 

coClement d 
Lloyd 

IBd 
5.00 

Prosper' Field-Book 
Markley. ide-y H. Is. 

()shorn ehnrn 3.00 
alIodel Making -B7 Raymond Francis Yates 

Motor Boats and Boat Motor -By V. W. PII 
4.00 

snd A. C. Leitch 
Popular Randhook for Cement and Concrete Users 

3.00 - By Moron H. Lewis 
Punches. Din and Tools for Manufacturing in 4.50 

Presses -B. J. V. Woodworth 
Standard Electrical Dictionary-By Prof. T. 5.00 O'Connor Sloane 

Course in Mechanical Drawing -BY Louts 
1.50 

Bouillon 
self -Taught Mechanical Drawing and 'elementary 

Machine Deafen -Roc F. L. Sylnester. ME. 2.50 

Practlnl Pattern Makine-By F. W. Barrows.... 2.50 

Steam Engineer's Arllihmettle-B0 Colvin- henAns 
2.50 

500 Plain 
Water. Vapor 

Direct nd Vacuumon Heating-BY 
A. G. Ring 2.50 

Standard 
Me f Mechanical Drawing form Plumbers -B7 R. M.a 

3.50 
Star- 

buck buck 
2.00 

Any of these books sent prepaid to any part of 

the world on receipt of order in cash, check, 
stamps, express or postal order. 

THE COLUMBIA PRINT 
1493 BROADWAY NEW YORK CITY 

Mr. Shaw Believes in 
Long Aerials 

1 
UIIOR. RADIO WORLD: 

Referring to my letter ill your number 
of September 8th, j regret extremely to have 
to ask you to correct two errors. 

I stated that I could not get broadcast sta- 
tions with my four -tube crystal detector re- 
flex receiving on my single wire antenna, 
250 feet long (50 feet high). This was 
due to B battery trouble. 1 am now getting 
as good reception of broadcast stations as 
could be asked for on the above antenna 
on a three -tube regenerative circuit, a six - 
tube radio -frequency circuit, and a four -tube 
and crystal detector reflex circuit and a five - 
tube neutrodyne circuit. 

I might acid that this is my first experi- 
ence with the neutrodyne circuit and I find 
it wonderfully satisfactory. It tunes very 
sharply and is the most powerful of all my 
circuits above mentioned. 

The other mistake was to put a period in 
the wrong place, making it appear that I 
could get the shortest amateur stations bet- 
ter on a short 100 -foot single antenna (30 
feet high) than on the 250 -foot antenna at 
Seal Harbor, Maine, which antenna is also 
30 feet high. As a matter of fact and 
greatly to my surprise, I got 200 meters and 
below very much better on the 250 -foot sin- 
gle wire antenna than on the 100 -foot an- 
tenna. 

My experience would lead ale in putting 
up a new antenna to make it as high and as 
long as conditions would permit and if more 
convenient to use plain copper wire rather 
than multiple strand, I would not hesitate 
to do so. As far as I can see the reception 
on one is as good as on the other. 

In conclusion, I would repeat -make your 
antenna as long as you can and as high as 
you can. Yours very truly, 

160 State Street, W. K. SHAW. 
Boston, Mass. 

He Enjoys Radio, Anyway 
JONESY: "Say, Bill, what do you enjoy 
most on your radio ?" 
Bill: "Well, when the wife is in I have 

to enjoy opera selections or fashion talks. 
When daughter has a caller it is generally 
ballads or jazz. When son is around, he 
goes DXing. So I generally enjoy what I 
get -like ordering hash in a restaurant." 

TELEPHONE NUMBER 
CHANGED 

The telephone number of RADIO 
WORLD has been changed to 

LACKAWANNA 6976 

PADEREWSKI KNOWS QUALITY 
HE SELECTED 

THE ACOUSTICAL AMPLIFY 

Et -CANT 
. TµADa.MARr(. 

4 REASONS WHY 
1. Large Heavy Base Eliminates for 

Ilea, Inesa. 
2. Combination Rattan Reed and Ober 

atrengt hens horn and gives beautifsl 
quality without distortion. 

3. No adjustment necessary ; will work w- 
ren ly ou any gm al tao-stage set. 

4. Guaranteed against mechanical detests 
of any kind for une year. 

Dealers and Jobbers Write for Territory 
Discounts. 

BEL -CANTO MANUFACTURING CO. 
417 East 34th Street. New York City 

Phone: Vanderbilt 8559 

OF THE usuial- ces-r 

16 On 

a 
2y 
NN III 
sub] 
or 
for 

rerel 
DA 

W 
VOLT STORAGE 
BATTERY lea 121 

WISH-Will $5.00 
6 V., 60 Amps. SIO 00 e Volt 
e V.. 80 Amps. 15.50 e Volt 

WORLD 
RADIO 
Batteries 

Are Guoronreed 
ears in Writing 

ship C. O. U 
act to inspection, 
allow 5, disesum 

rash with order 
Order shipped tame dim 

,ea. WRITE TO 
Y. 

World Battery Co. 
Dept. 17 

9 Bo. Wabash Ave. 
Chicago. 111. 

. 100 Amps. 514.50 
. lln Amer 

i offer a comprehensive, experi- 
enced, efficient service for his 
prompt, legal protection, and the 
development of his proposition. 
Send sketch or model snd descrip- 
tion, for advice as to cost, search 
through prior United States patents, 
etc. Preliminary advice gladly 
furnished without charge. 
My experience and familiarity with 
various arts frequently enable me 
to accurately advise clients as to 
probable patentability before they 
go to any expense. 
Beeilet of valuable Information, and form 
for properly dtselaeleg your Idea, free en 
request Write today. 

RICHARD B. OWEN 
Patent Lawyer 

32 Owes Bulldlse. Washington. D. D. 

2276 -P Woolworth Bldg New York City 

FILL OUT AND MAIL NOV *' 

SUBSCRIPTION BLANK 

RADIO WORLD 
RADIO WORLD 1493 Broadway, New York City 

Please send me RADIO WORLD for months, for which 

please find enclosed $ 

SUBSCRIPTION RATES: 
Single Copy $ .15 
Three Months 1.50 
Six Months 3.00 
One Year, 52 Issues 6.0D 
Add $1.00 a Year to Foreign 
Postage; 50e for Canadian Post - 
age. 

s 
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OSTER'S -> ` iy +,^ lh. .erfects - kt-= .t- ANELS 

ORMICA 
or BAKELITE 

ENGRAVING 
DRILLING 
POSTER & CO:- 61-63 OUATiE ST. WORTM 3.:69 

Dealers Kindly 
Write for Samples and 

Wholesale Prices 

QCKY rvNTAI 
IDIO . ® PRODucLS 1l 

CrystCrystals 
Any Style of 

als Radio Material 
at Lowest Prices! 

NEW K-D 
SPRING 
AERIAL / LIST PRICE 

$1.00 
Distributors 

Bus, Aeril, Magnet WIRE 
Write for Discounts 

Rocky Mountain Products Co. 
9 Church St., New York 

-IMPROVED GROUND CLAMP 

Equipped with 
FAHNESTOCK 

PATENT 
Wire 

Connectors 
Easily 

Attached 
No Soldering -For Radio Use Only 

AT YOUR DEALERS 

FAHNESTOCK ELEC. CO. 
LONG ISLAND CITY, N. Y. 

Don't Ask for Rheostat-Say 

FIkKOSTAT 
FOR REAL FILAMENT CONTROL 

Look These Specials Over! 
Murdock 3000 Ohm Phones $4.45 
43 Plate Precision Condenser 225 
Jefferson Transformer A. F 3.45 

Sent C. O. D. -Pay the Postman 
CENTRAL RADIO SUPPLY CO. 

44 West 117th Street New York City 

Arctic Trading Posts Enjoy 
American Radio Concerts 
THOUGH ice -bound and in darkness 

through the long winter months, trading 
posts in the Arctic zone will not be entirely 
isolated from civilization and life. Accord- 
ing to plans made by the Hudson's Bay 
Company, lonely posts will be provided with 
radio receiving sets so as to secure enter- 
tainment at any time. Two north -bound 
ships, the S.S. `Bayeskimo" and the S.S. 
"Nascopie" are carrying Westinghouse radio 
receiving sets to six of the posts above the 
Arctic Circle. 

In order to determine whether or not these 
posts will be able to hear the concerts trom 
the United States next winter, the ships are 
listening in on their way north to the broad- 
casts as they steam to the frigid zone. Sev- 
eral nights ago, the Westinghouse Station 
WBZ in Springfield, Mass., gave a special 
concert at 11 p. m. and radiograms received 
from the steamship `Bayeskimo" state that 
the music has been heard with great success. 

There are hundreds of posts spread 
throughout Canada and North America, 
from above the Arctic Circle into James Bay. 
The ships have left for these trading posts 
and the factors will have their sets for 
next winter. Although the reports received 
so far from the ships are very encouraging, 
complete information on the results secured 
will be obtained upon their return. The 
posts are so far removed from civilization 
that this will be the last news from the out- 
posts until spring. The lanes of travel to 
these posts are entirely blocked on account 
of the heavy ice which accumulates. 

WBZ Fans to Compete for 
Short Story Prizes 

PERSONS who like to write, or who 
want to learn how, will welcome the an- 

nouncement from Station WBZ that a 
course in short story writing will be broad- 
cast at regular intervals. 

Dr. J. Berg Esenwein, probably the best 
known national authority on short story 
writing, has been chosen by Station WBZ 
to give the course. Every Thursday evening, 
at the same hour, and continuing for ten 
weeks, Dr. Esenwein will give ten separate 
and complete lectures on the elements of 
writing, development of plots, climaxes, 
treatment, etc., which will cover the subject 
in a most thorough manner. 

At the conclusion of the course, any per- 
son who has been listening to the series of 
lectures will be eligible to enter the contest 
of short story writing, for which a first 
prize of $25, a second and third prize of 
$15 and $10 respectively will be awarded. 
Dr. Esenwein will outline briefly, at the 
beginning of the course the conditions for 
the contest and fans will listen in carefully, 
as the stories will have to be written so as 
to show that the course has been followed. 

The introduction of this feature in the 
program of the Westinghouse station at 
Springfield, Mass., is an innovation in 
broadcasting. It is the belief of the station 
that such a course will accomplish more to 
justify broadcasting that the miscellaneous 
talks which have been so current at most 
stations. The outcome of this experiment is 
to be watched with interest. 

Lakes Radio Bulletins 
WEATHER bulletins and hydro - 

graphic information will be broad- 
cast twice daily by the Intercity Radio 
Company, located in Cleveland, on Lake 
Erie. The service is intended for the 
shipping on the Great Lakes, and will be 
broadcast on a wave length of 706 meters, 
spark. The call of the station is WTK. 
This station also is licensed to commun- 
icate with Rogers City, Mich., on a wave 
of 1,764 meters. 

The Condenser 
Sensation of 
Modern Radio 

Through the accuracy and dependability 
of Freshman Condensers, hook -ups and cir- 
cuits have been perfected which have com- 
pletely revolutionized the art of Radio Re- 
-eption. 

There little Storer. of energy and ree- 
rifiere of Rodio Current are the 'very 

been of a teen -built radio er. 
The proper fixed condenser will make all 

the difference in the world in the reception, 
clarity and selectivity your set affords. 

Capacity Each Capacity 
.0001 S .35 .002 
.OMIT .35 .0025 
.01825 .35 Au 
.0442 .35 .004 .00 .35 .009 
.01835 35 AN 
.0186 .35 .sss 
.1800 .40 .01 
MN .40 .015 
.041 .40 .02 
.MD .40 .025 

Each 
s .40 
se 
.00 
.75 
.75 
.75 

1.00 
1.00 
1.50 
2.00 
2.50 

The FRESHMAN is so designed that eonetaat equal pressure is exerted on the condenser plates our the entire area. They are the only con- densers that do We and therefore the only con- densers that avoid noises, which are due to variable pressure on the plates. 

At your dealers. otherwise send eurshw 
Price and you will be supplied postpaid. 

(i;as. 
reshman (j. Inc. 

`/.t'adiv Condenser r'uducis 
106 SEVENTH AVENUE-, NEW YORK 

AMPLEX 

GRID - DENSER 
A Variable Condenser (.0005) 

for the Grid Circuit. 

"Delighted with results." - Scientific 
American. 

"Use in our Laboratory. " -Prof. L. A. 
Hazeltine. 

"Works like a charm. " -Dallas Times 
Herald. 

"Have an excellent set, but failed to get 
long distance. Placed `Grid -Denser' in and have picked up 1,000 miles." -Chas. F. Smds- 
or, Editor, Radio Digest. 

Approved and recommended by Radio 
Laboratories of Radio News, Radio World, 
New York Mail and other experts. 

DOUBLES the efficiency of your set. 
Greater distance 
Sharper tuning. 

Louder and clearer signals. 
PRICE $1.25 

At vouer dealers -otherwise send price and Grid- Denser will be sent immediately. 
Amplex Instrument Laboratories 

57 Dey Street New York City 

To the DX Nite Owls 
and anyone else interested in radio) If you missed RADIO WORLD. dated Feb. 34, with the famous Flewelling Circuit, get it 
now and 

get 
t 

your EARS WETI Send 
with that number. RADIO 

subscription 
19933 Broadway, New York. 
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Radio Tubes Repaired 
Send in Your Broken 

Dawn, Burnt Out 
Tubes 

s 
.50 

UP AND 

We Repair and Guar- 
antee Them to Func- 
tion Equal to New. 

Mall Orden Promptly 
Attended to 

$1.50 With 

order 

George H. 
Perell Co., Inc. 

ROOM SI* 
Dexter Building, 

Osso Washington St. 
BOSTON 

WD -11 and WD -12 
TUBES REPAIRED 

WD -I1 Of WD -I! 33.10 
C -300 er ITV -See 1. ft 
0-301 sr UT -2i1 6.00 
0 -103 ee UT -202 3.10 
0-3111A sr UV-ISlA 1.10 
Meereheml Detesters 3.it 
Yeetebead A- pllaers 3.00 
Dv -e sr DT -OA 3.00 
ALO the new UV-199 LIS 

All tubes guaranteed W work like sew. 
Mail Orders Given Prompt Attention 

"24 Hour Servie." 
NEW DX Ile VOLT TUBES O4.00 

RADIO TUBE CORP 
Si Halsey Street Newark, N. J. 

TUSKS SENT PARCEL POST, O. S. D. 

"VERILOUD" 
SYNTHETIC 

RADIO CRYSTAL 
ON APPROVAL FOR 30 
ZOBEL-STEIN LABORATORIES 

322 9r_ ST. BR00KLYN.N.Y.SOUTH 2650 

1eberal Standard 
Radio Products 

Standard of the Radio World, 130 separate 
mitt, each fully Guaranteed. 

Write for Catalog. 
3irberal Zelepilaur attA Xelegrapll To. 

BUFFALO, N. Y. 

DO YOU WANT PLANS FOR MAK- 
ING THE SLEEPER DUOTOL RECEIV- 
ER, USING THE SLEEPER TWINS. 
-Two Variomstsrs and the fixed Coupler 1' 

SEND lac for the June issue et RADIO 
AND MODEL ENGINEERING. 
SLEEPER RADIO CORPORATION 

N W. Park Place New York Qty 

PATENTS 
Mppar6i Á geed & registered 
rnFE NVENTION SE- 

CONDING BLANK 
Phone Vanderbilt tili 

520 FIFTH AVE. 

NE . X O RK:.,. 

YOU CW BOYS! 
De Yu Wut U CMge "ear Transmitter er Are 

You Planning to Belli Out 
Then you will want theme back numbers of ladle 

World: Mareb 31, A Low Power CW Transmitter, 
by C. White. April 11. Hans Trammtitter, by John 
Kent (circuit used by IVK). Mar 1. lommaed OW 
and Phone Bet of Y. Bebeut. at Radio Ceetrsl. Nay 
111, A Simple CW es These /Tot That Works. R. W. 11. 

Decker, IUA. These numbers derribe in detail all 
ties various parts with complete Intruetless u to 
law to 'pasta N. up to data amateur abwld be 
without these ils. espy. TM fear emir ter 4h. 
er start your sabsmiptlen With 17 somber. 

Salesmanship Behind the 
Counter 

WHAT does it matter if the manufac- 
turer produces the best goods in the 

world, if he advertises them under a trade- 
marked name so consistently that they are 
known from coast to coast, if he puts them 
on the shelves of practically all the retailers; 
the spiders will merrily spin webs around 
them if they are not sold by the retailer - 
the ultimate- salesman. That's why econo- 
mists, researchers, and investigators on the 
trail of "cost of distribution" have followed 
the goods of the world into the retail store 
and have told the retailer -that is, the aver- 
age retailer -that his turnover is too low, 
says Arthur W. Little in "Forbes" Maga- 
zine. 

In scores of smaller stores in America and 
particularly in the more progressive smaller 
retail establishments in the Middle and Far 
West, the investigator finds little classes in 
salesmanship established by the proprietors 
and conducted by methods similar to the 
training methods of the metropolitan stores. 
Sales forces assemble in the stores in the 
evenings and study merchandise analysis and 
stage mock sales. 

Often these evening sessions are ad- 
dressed by the traveling salesmen of con- 
cerns from whom the stores buy goods. 
Manufacturers and wholesalers whose 
products are marketed by retail stores are 
training their salesmen in all branches of 
retail merchandising; these road men often 
are former retail salesmen ; they know how 
to sell and they go out into their territories 
with orders from headquarters to impart 
their knowledge of salesmanship to their 
customers. 

In Lawrence, Kansas, is the store of a 
retail clothier who, among clothiers every- 
where, is considered a big -league merchan- 
diser. 

"Listen" this man confided to me, "the best 
source in the world for selling ammunition 
is the traveling salesman. Me? I never buy 
a bill of goods that I don't demand, along 
with the goods, enough information about 
them to sell them. When I put in a new 
line, I kidnap the salesman. Then I call my 
own men together and say to them, `Boys, 
this fellow here just sold me some goods, 
and he gave me a danged good selling talk 
about them. Now I'm going to ask him to 
repeat that talk to you. I want you to make 
notes and ask questions; so that when the 
goods come in, you can sell them..' " 

Radio Penetrates Grand 
Canyon 

THE Geological Survey party carrying 
a radio set on a trip through the 

Grand Canyon of the Colorado, has ar- 
rived safely at Bright Angel trail. Not - 
withstanding the predictions of experts 
that it would be impossible to receive 
radio messages while in the bottom of 
Grand Canyon, Colonel Birdseye reports 
that he is in daily receipt of messages 
broadcast from Los Angeles, Salt Lake 
and Chicago. He received the news of 
President Harding's death within 45 min- 
utes after it occurred. Reports of his 
progress will be sent out for broadcasting 
when he reached Basstrail about Septem- 
ber 10, Supai Creek September 20 and 
Diamond Creek October 15. 

TELEPHONE NUMBER 
CHANGED 

The telephone number of RADIO 
WORLD has been changed to 

LACKAWANNA 6976 

PROTECT 
THE HEART OF YOUR 

RADIO SET 
Vacuum Tubes are 
costly and extremely 
delicate. B battery 
or any other excessive 
current applied for 
only the fraction of a 
second to the filament 
leads will burn out 
your tubes. 
You have probably al- 
ready had this expe- 
rience and it is apt 
to happen again at 
any time. 
A burnt out tube 
means money lost - 
the set out of com- 
mission - inconven- 
ience to you. 

Why Take These Chances When 
RADECO SAFETY FUSES 

will absolutely protect your tubes. Applied 
in an instant to the filament terminals. Will 
fit any standard tube or go in any standard 
socket. Fully guaranteed. 54 cts. each. Sent 
Postpaid. Delay may be costly. Write now. 
Specify type of tube used. 

DEPT. 5 

Radio Equipment Company 
630 Washington Street Boston, Mena. 

New England's Oldest Explosive Radio Hewes 
Distributors of many ather successful Radio Bpe- 
c1aitiea Dealers Write for our proposition and 

full details. 

THE ORIGINAL PEANUT TUBE 

WELSH PEANUT TUBE 
W. T. 501 

Resembles a peanut in size and shape. 

A Sensation Last Season - 
A Real Business Getter This Year 

LOWER 
COST 

BETTER 
RESULTS 

t 
11/ 

List Price 
$2.00 

V 
Sockets ....40e 
Adaptors ..75e 

Operates either on storage battery or three dry cells. 
Sent by parcel poet prepaid on receipt of price If 
your dealer has not stocked them. 

WELSH ELECTRIC LAMP CORP. 
69 BOYLAN STREET NEWARK, N. J. 

BEWARE OF IMITATIONS 

VACUUM TUBES 
REPAIRED 

W D l 1- W D 12 -U V 201 A -U V 199 -and 
others for - $3.00 - 

Quick service -All tubes repaired by us 
guaranteed to work as good as new. 
Send your dead tubes -we prepay parcel 
post to you. All you pay is $3.00 to post- 
man. We give 4E -hour service. 

Thomas Brown Co. 
511 -517 Orange St. Newark, N. J. 

Write Plainly 

SEND 

MONEY 
ßrú ralr4ecd 

Money back if they 
do not satisfy after 

5 DAYS TRIAL 
SEND ad money! Order by 

postcard and pay postman 
on arrival If they do not e.- 
celany, other" phones you 
ever used regardless of price, 
return them and your money .. vc.<n n wl be refunded at oar. 

AMBASSADOR 
LONG RANGE PHONES 

TOWER NF6.C.ORP.. 98 BROOKLINE Ave_ BOSTON. MASS, Wt.* 

State Your Radio Wants in 
Radio World's Classified Dept. 

Five Cents a Word, Ten Words Minimum. 
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30 RADIO WORLD 

DO YOU WANT TO BUY, SELL OR EXCHANGE RADIO OR OTHER GOODS? TRY THIS 
DEPARTMENT AT Sc A WORD 

RADIO WORLD'S QUICK -ACTION CLASSIFIED ADS 
This department is intended for everybody who wants quick action on short announcements covering the buying, selling, 

exchanging or general merchandising in the radio and other fields. Readers of RADIO WORLD will find that it pays to read these 
columns every week. Advertisers will get an eight -day service here -that is, copy received for this department will appear in 
RADIO WORLD on the news -stands eight days after copy reaches us. 

The rate for this RADIO WORLD QUICK- ACTION CLASSIFIED AD. DEPT. is 5c. per word (minimum of 10 words, 
including address), 10% discount for 4 consecutive insertions, 15% for 13 consecutive insertions (3 months). Changes will be made 
in standing classified ads. if copy is received at this office eight days before publication. RADIO WORLD, 1493 Broadway, N. Y. C. 
(Phone, Bryant 4796). 

SAVE $20.00 -Our unwired regenerative receiver 
contains the beet of material mounted on panel 
in handsome oak cabinet. Value that will sur- 
prise you, and the price is only $14.00, prepaid. 
C. E. Janson, 28 Bellevue St., Lowell, Maas. 

STOP EXPERIMENTING -GET RESULTS 
with circuit used in leading WD11 tube set on 
market. Paragon of simplicity in design and 
construction. Circuit and specifications, 50e. 
OKAYED SUPPLIES CO., ELWOOD, IND. 

FRENCH COLONIES FREE -Beautiful picture 
set, including Native Chiefs, Tigers, Pictorials; 
3c postage. Empire Stamp Company, 351 Lippin- 
cott St., Toronto, Canada. 

WESTINGHOUSE R. C. 3 tube set, like new 
for sale cheap. O. Lyshang, 6 Althea St., Dor- 
chester, Masa. 

EXCHANGE JOLLY, INTERESTING LET - 
TERS THROUGH OUR CLUB. Betty Lee. Inc., 
4254 Broadway, New York City. Stamp appre- 
ciated. 

LONESOME! MAKE NEW AND TRUE 
FRIENDS. Confidential. Write DOLLY GRAY 
AGENCY, Box 186B, Denver, Colo. 

SECOND -HAND Westinghouse R. C. Re- 
generative receiver, consisting of detector and 
two -step amplifier, $65.00. Three Erta Radio Fre- 
quency Transformers, $6.00; Crosley two -step 
amplifier, $14.00. All of the above is good as new 
and will work with all standard bulbs. Address 
Randolph Whitehand, Albany, Georgia. 

EVERY RADIO FAN should have these two 
books, "101 Receiving Circuits" and "Six Suc- 
cessful Receiving Sets." By M. B. Sleeper. They 
are the most up -to -date radio books for the fan 
who likes to make his own, and will help you 
out and save you many times their cost. Both 
books are full of illustrations. Price, 50e. each, 
with 10c. extra for postage, or both for $1.00 sent 
postpaid. COLUMBIA PRINT, 1493 Broadway, 
New York City. 

SUPER -SIMPLICITY CIRCUIT -1,1700 to 1,900 
miles on one tube, one control, 150 to 25,000 
meters. No rheostat, storage battery, vario 
coupler, variometer, 3 -coil mounting, variable 
inductance, tape or radio frequency. Nothing to 
guess about. Complete hook -up and particulars, 
$1 00. No checks. Build your own. Save 50% 
and get better results. RADIO EXPERIMENTAL 
LABORATORY, Box 194A, Berkeley, Calif. 

CHEAPEST TO BUILD- Easiest to tune. Get 
particulars Rokay Single Control Hook -up. De- 
scribe your set. Rokay Electric Company, Ingo - 
mar, Ohio. 

MOTORCYCLES AND SIDECARS -Their Con- 
struction, Management and Repair. -By Victor W. 
Pala. Describes fully all leading types of ma- 
chines, their design, construction, maintenance, 
operation and repair. Shows all new improvements 
in motorcycle construction and gives the most 
complete instructions ever published for start- 
ing, driving and repairing all types of motor- 
cycles. There is a complete exposition of modern 
starting methods and a full explanation of the 
operating principles and repair of the new auto- 
matic electric lighting systems. The care of the 
generator, storage battery, automatic cut -out and 
other parts is clearly expounded. All types of 
change speed gears and clutches are fully out- 
lined, also full instructions for their use. A com- 
plete new chapter has been added on the thorough 
overhauling and repairing of motorcycle engines, 
all processes are fully described and illustrated. 
The reader is told what parts wear, how to de- tect depreciation and how to make all repairs 
and adjustments necessary to make the engine 
as good as new. 693 pages, 371 illustrations. 
New Revised and Enlarged Edition. Price, $3.00. THE COLUMBIA PRINT, 1493 Broadway, New York City. 

WANTED -Paragon RA -10 Receiver and DA -2 
Amplifier. State best offer. Ted Boston, Marion, 
Ky. 

SACRIFICE! Three - circuit 
three -step audio. In cabinet. 
$75. Seller attending college. 
STON, Tarkio, Missouri. 

tuner, detector, 
Gets both Beasts. 
ROBERT RAL- 

15e. LETTERED BINDING POSTS, complete 
set eight, 60e; two sets. $1.00. Prepaid- same day. 
Stamps accepted. Everything in radio. Ask for 
quotations. List for stamp. Kladag Radio Labora- 
tories, Kent, Ohio. 

GET OUR PRICES on Plate and Filament 
Heating Transformers, L. Werts, 409 St. Julian 
St., l'ekin, Ill. 

FOR SALE -De Forest Portable Radiophone 
Transmitter. 5 -watt bulbs; new, $100 net F. O. B. 
P. O. Box 33, Red Bank, N. J. 

60,000 MILES ON A HOME -MADE RECEIVER. 
With a 2,600 -mile range. 100 station log and hock - 
up for the asking. Send addressed envelope. 
Maitland Roach, 2905 Columbia Ave., Philadelphia, 
Pa. 

RADIO SET -Extremely sensitive tuner and one 
step in 8x18 walnut cabinet. 1 hear Kansas City 
Star; Omaha, Neb., etc. Atwater Kent parts. 
Complete with two WI)11 tubes and phones, $70 
postpaid. Address, Garth Showers, Tannersville, 
N. Y. 

DETECTIVES NEEDED EVERYWHERE - Work home or travel. Experience unnecessary. 
Write, American Detective System, 1968A Broad- 
way, N. Y. 

WIRING A HOUSE. By Herbert Pratt. Shows 
a house already built; tells just how to start 
about wiring it; where to begin; what wire to use; how to run it according to insurance rules; in fact, just the information you need. Directions apply equally to a shop. Sixth edition. COLUM- BIA PRINT, 1493 Broadway, N. Y. C. Price, 
35 cents. 

WOULD YOU LIKE TO RECEIVE RADIO LITERATURE? Are you in the market for radio 
goods of any kind, either as a consumer, a dis- tributor or a retailer? If so, send us your name 
and address on a post card and we will see that your name reaches the right people so that you will receive pamphlets. circulars, etc., regarding 
the goods you want. Address SER \'ICE EDITOR, 
RADIO WORLD. 1493 Broadway, New York City. 

RAND -McNALLY RADIO MAP OF UNITED 
STATES -Is 28 x 30 inches in size. The locations 
of broadcasting stations are shown by distinc- 
tive symbols. The call letters of each station 
are given, also the wave lengths of each. The 
Radio Districts with numbers are shown in red 
and the Radio Relay Divisions are in blue. Time 
zones are included. Alphabetical lists of stations 
and alphabetical lists of call letters are in the 
margins. Convenient pocket form with cover. 
Price. 35c. The ('nlrrmhia Print. 1403 Broadway. 

THE MODEL T FORD CAR -its Construction, 
Operation and Repair, Including the Fordson 
Farm Tractor, F. A. Lighting and Starting Sys- 
tem, Ford Motor Truck. -By Victor W. Pagé. 
This is the most complete and practical instruc- 
tion book ever published on the Ford car and 
Fordson tractor. All parts of the Ford Model 
T car and Fordson tractor are described and illustrated in a comprehensive manner. The con- struction is fully treated and operating principle 
made clear to everyone. Complete instructions 
for driving and repairing are given. To the New 
Revised Edition matter has been added on the 
Ford Truck and Tractor Conversion Sets and 

Genuine Fordson Tractor. All parts are described. All repair processes illustrated and fully explained. Written so all can understand -no theory, no 
guesswork. New revised and enlarged Edition just 
published. 153 illustrations, 410 pages, 2 large folding plates. Price, $2.00. THE COLUMBIA PRINT, 1493 Broadway, New York City. 

STANDARD ELECTRICAL DICTIONARY - 
By l'rof. T. O'Conor Sloane. Just issued an en- 
tirely new edition brought up to date and greatly 
enlarged. Price, $5.00. The Columbia Print, 1493 
Broadway, New York. 

FOR IMMEDIATE DELIVERY -Tubes, Loud 
Speakers, \ \'estinghouse Receiving Sets, Phones, 
Condensers, Rheostats, Variocouplers, Variometers 
Transformers. Sockets, Dials, Switch Points and 
Levers, Cabinets, Panels and full line of parts. 
George Kinsman, 4625 No. Hermitage Avenue, 
Chicago, Ill. 

FOR SALE -Three Radio Corporation, 200 to 
5000 meter radio frequency transformers, like new, 
fine tor superhetroydne, $5.00 ea -h. Fine Phono- 
graph attachments, needle operating kind. t,aar- 
anteed good as Magnavox, $10.00 each. Any wl 
above sent post paid, collect, on receipt of $1.00. Everything sold on money -back guarantee. RAY- 
MOND MOORE, Box 404, Lakeside, Ohio. 

OLD MONEY WANTED -$2.00 to $500.00 EACH 
paid for hundreds of Old and Odd Coins. Keep 
all old money. Send 10 cents for New Illustrated 
(bin Value Book, 4x6. You may have valuable 
coins. Get posted. We pay CASH. CLARKE 
COIN COMPANY, Ave. 83, Le Roy, N. Y. 

LEARN THE RADIO CODE in 3 hours or less 
by the Corydon Snyder Code Method. Money 
back if not satisfied. 50 cents postpaid, or par 
ticulars for stamp. Corydon Soyder, 1161 So. 
Rirlgeland Ave., Oak Park, IlL 

MAGNAVOX TYPE R3- Latest curvex, im. 
proved acoustic models, in original sealed factory 
cartons. List $35. Introductory offer $25. RADIO 
CENTRAL. Dept. W, Abilene, Kan. 

ALL ESSENTIAL PARTS FOR building Neu - trodyne Receiver, complete instructions., etc., 
$21.50 C. O. D. Reinartz tuning coils, $1.50. L Schwartz, Buchanan, Mich. 

FREE APPARATUS FOR SECURING SUB- 
SCRIPTIONS FOR "RADIO." Write today for 
complete list of premiums and our special sub- scription offer. `RADIO," Pacific Bldg., San Francisco, Calif. 

VACUUM TUBES REPAIRED. Reasonable. 
Send for nor price list. Vacuum Electric, Station 
C. Toledo- Ohio. 

150 FUNNY PARODIES on latest songs, 25e. 
Book catalog, 2c. R. W. Collins Co 197 Fulton 
St., Brooklyn, N. Y. 

THE AMATEUR ELECTRICIAN explains the "H,,w and Why" of electricity with plans for making and operating wireless, telephones, electric 
bells, toys. novelties, etc. Over 70 illustrations, 64 pages. Only 10c. R. W. Collins Co., 197 Fulton Street. Brooklyn, N. Y. 

GENUINE EDISON ELEMENTS (new) for making "B" Batteries. Obtained from U. S. Government. A positive and negative element - 6c.; glass tube -3c; all other parte at reasonable 
prices. Postage, etc., 50c. extra per order. Free instructions. TODD ELECTRIC COMPANY, 103 West 23rd Street, New York. 

20,000 GERMAN marks, $1; 10,000 Austrian crowns, $1; 1000,000 Russian rubles. $1. All 3 for 
$2. AMERICAN SALES CO., Box 1278, San Fran. cisco, Calif. 

MODEL MAKING -By Raymond Francis Yates. A new book for the mechanic and model maker. This is the first book of its kind to be published in this country, and all those interested in model engineering should have a copy. The first eight chanters are devoted to such subjects as Silver 
Soldering. Heat Treatment of Steel. Lathe Work, Pattern Making, Grinding, etc. The remaining twenty -four chapters describe the construction of various models such as rapid fire naval guns, 
speed boats, model steam engines, turbines, etc. 
4110 pages. 301 illustrations. Price, $3.00. The Columbia Press, 1493 Broadway, New York City. 
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BIG ADVERTISING VALUE IN 

RADIO WORLD'S 
FALL BUYERS' NUMBER 

1 At four dollars an inch (yearly contract rate) 74,000 radio -buying readers learn of 

your goods -a greater number of eyes than four dollars can reach in any other 

radio advertising medium. 

2 Radio World gives quicker results -i. e., advertising copy received by Thursday 

p. m. is published and on the news -stands the following Wednesday morning. 

3 A Weekly has greater reader interest -the Saturday Evening Post, Literary 

Digest, Iron Age, are Weeklies. Radio World, the big success of radio, is pub- 

lished every week. 

4 Advertising is a gamble. Life itself is. A gambler bets his money on past per- 

formances. Radio Corporation of America tried out Radio World, then gave us a 

yearly contract. Magnavox tried us for small space thirteen times, and have just 

renewed for fifty -two times, using pages. The Federal Telephone & Telegraph 

Company investigated us from every angle for weeks, then gave us a fifty -two 

consecutive issue order. A four -time trial of Radio World almost invariably ends 

with a fifty -two time contract at $120 per page net or $4.00 an inch. 

DIAGRAMS AND DESCRIPTIVE MATTER ABOUT THE LATEST ARM- 

STRONG, FLEWELLING, REINARTZ AND OTHER FAMOUS CIRCUITS, 

together with other special features, will make Radio World's FALL BUYERS' 

NUMBER a great cash producer for advertisers. 

DATE OF THIS IMPORTANT ISSUE -OCTOBER 6 

(LAST BLACK FORM CLOSES SEPTEMBER 27) 

Special service and value to advertisers in Radio World's FALL BUYERS' NUMBER: 

All advertisers who give us copy for quarter page or more space in Radio World's FALL 

BUYERS' NUMBER will, on request, have their announcements appear in two colors at the 

price of one-in case copy is in our hands by September 24. 

Write, wire or phone now for special positions 

RADIO WORLD, 1493 BROADWAY, NEW YORK CITY 
TELEPHONE LACKAWANNA 6976 
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Sleeper's Two Latest Radio Books 
Two new and remarkably good radio books by M. B. Sleeper 
-one is entitled "Six Successful Radio Sets," with design 
data and instructions for receiving sets specially selected for 
exceptionally long distance reception. The other is "101 
Receiving Circuits," being a most complete compilation of 
diagrams including circuits fora regenerative, superregenera- 
tive, Reinartz, Flivver, Flewelling, super -heterodyne, reflex 
and radio frequency sets. Each book mailed on receipt of 
fifty cents and ten cents extra for postage. Both books for 
$1.00 and no extra charge for postage. The Columbia Print, 
1493 Broadway, New York City. 

SPECIAL OFFER 
TO NEW RADIO WORLD SUBSCRIBERS: 

Send $6.00 for yearly subscription for Radio World (52 numbers) and these two Sleeper 
Radio Books will be sent you free, parcel post prepaid. This offer good only until 
October 1, 1923. If you are already a su bscriber, send $6.00 NOW for a renewal and 
books will be sent you. 

IF YOU ARE INTERESTED IN RADIO YOU NEED THESE BOOKS 

Radio Books for Your Vacation 
Telling How to Operate a Radio Set -How to Build a Set -Principles of 

Vacuum Tubes and Other Radio Problems 

Wireless Telegraphy and Tele- 
phony Simply Explained 

By ALFRED P. MORGAN 

One of the most complete and comprehen- 
sive treatises on the subject ever published. 
A study of its pages will enable one to 
master all tke details of the wireless trans- 
mission of messages. The author explains 
in simple language the theory and practice 
of wireless telegraphy and telephony. 154 
pages, 156 engravings PRICE 11.5e 

The A B C of Vacuum Tubes 
Used in Radio Reception 

By E. H. LEWIS 
Assoc. 1. R. E., and Radio Instructor 

Written particularly for the person we 
"knows nothing about radio," but who 
would like to gain an understanding of tke 
elementary principles of operation of vac- 
uum tubes and various circuits in which 
they are used for the reception of radio- 
telegraph signals and radio -telephone music 
and speech. Illustrated PRICE SLIM 

Experimental Wireless Stations 
By P. L. EDEI MAN 

Tells how to make apparatus to no only 
hear all telephoned and telegraphed radio 
messages, but also how to make ample 
equipment that works for transmission over 
reasonable long distances. Then there is 
a host of new information included. The 
first and only book to give you all the 
recent important radio improvements, some 
of which bay* never before been published 
392 pages, 167 illustrations PRICE $3.01 

v The 3 Books for $5.00 to One or Different Addresses 
Any of These Books Sent Prepaid on Receipt of Price 

ADDRESS THE COLUMBIA PRINT 
ROOM 326, NO. 1493 BROADWAY, NEW YORK 

1 
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