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TOBOGGAN ING WITH RADIO MUSIC BY CORNELL STUDENTS 

(C. wide World 
The Mast improvement in the way of outdoor sports is the innovation recently brought out an the toboggan slide at Beebe Late. Ithaca, W. Y., 
the home of Cornell University. They have installed a complete radio receiving outfit with power amplifier and Iwdapanhw on are d the toboggan 
sleds, and never want for music while enjoying the outdoor sport. Another good point is the fact that the orchestra cannot get cold and step 
...playing. At night the slide is flooded with light by means of large automobile headlight», and it is than that the students have their hm. 
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RADIO 
CONSTRUCTOR 

Price 25c Mailed 

BUILD YOUR OWN SET 
This new edition of THE RADIO CONSTRUCTOR 
(lust off the press) Illustrates and fully describes 
the moat popular and officient hook-ups. 

Full and complete instructions for the construction 
of 

Flewelling Reinartz 
Reflex Honeycomb 

And Many Other Tested Circuits 

This Is the book you have been waiting for. Get 
It today from your dealer, or It will be mailed 
you postpaid on receipt of only 25c. 

Newman's Radio Inane also toll how to make a 
crystal receiving set a super selective regenerative 
tuner, a loop aerial receiver, short wave regen- 
erative set, medium wave tuner, radio frequency 
amplifier, etc.. sheets 17x22" -25c. each. 

DEALERS! WRITE FOR QUANTITY PRICES! 

S. NEWMAN & CO., Publishers 
74 Dey St., Dept. W., New York City 

Inventor Sues Radio Corpora- 
tion for Alleged Infringement 
The Radio Corporation of America, a 

$25,000,000 company, which has many 
stations at various points in this country, 
has been made defendant in a suit brought 
in the United States District Court in 
Brooklyn by Walton Harrison, a lawyer 
and inventor, of 1974 Madison avenue, New 
York City. Mr. Harrison alleges that the 
company has infringed upon patents 
obtained by him in 1914 on a multiple send- 
ing antenna device. His suit is for an 
accounting of moneys made from the use 
of the device. Large sums are involved. In 
his affidavits Mr. Harrison states that 
multiple antennae are of vital importance 
to large sending stations. He alleges that 
his letters patent incorporate the basic prin- 
ciples on which the multiple antenna used 
by the company are designed. 

"The Laughing Lady" Broad- 
cast 

The first act of "The Laughing Lady," 
by Arthur Hopkins, was broadcast last 
week direct from the Longacre Theatre, 
New York City, with Ethel Barrymore 
starring. A description of the stage set- 
ting of this high English comedy was 
given by Bertha $rainard, who is known 
to radio audiences by her "Broadcasting 
Broadway" talks. 

Freshman Products, Especially Adaptable 

the New Flewelling "Super" Circuit 
VARIABLE 

RESISTANCE LEAK 
with .00025 mfd. 
Micon Condenser 

combined 

$1.00 
without 

Condenser 
75c. 

Trac ea MICA COnyteste , 

wryYORK .,,. 

MICON 
.006 Tested Micon$1 
Condenser .00 

At your dealers --otherwise send our - 

CHAS. FRESHMAN CO., Inc., 116 Seventh Ave., New York with c50out pricefurther and 
charge. 

you will be supplied 

Radio Perfection 

Ajax Socket Rheostat 

A combination V -T Socket and 
Rheostat for panel mounting. En- 
tirely eliminates separate leads be- 
tween socket and Rheostat and 
provides a panel -mounted socket 
without the use of additional brack- 
ets. Simplifies the installation and 
hook-up. Strongly constructed. Me- 
tal parts heavily nickel -plated. 

Type A -I, 5 Ohms -with knob and 
pointer, each $2.00. Type A-2, 5 

Ohms-% inch shaft without $2.00 
dial, list each tV 

is attained only by the use of 

mechanically and scientifically 
perfect parts. 
Now, more than ever, when the mar- 
ket is flooded with inferior goods, one 

cannot be too careful in the selection 
of standard, trade -marked articles, and 
in purchasing from a reliable source. 

It is our aim to supply the highest 
standard radio specialties, thus insur- 
ing perfect results and satisfaction. 

Every article we sell is unconditionally 
guaranteed both by the manufacturer 
and this organization. 

FREDERICK H. PRUDEN 
Incorporated 

993 Bergen Avenue 

Jersey City, N. J. 

e 

RADIO 
At Cut Prices 

Standard parts only in original 
packing. Sold on a "money- rback " basis. 

Reference RADIO WORLD 

PHONES 
$8.00 Dletographs 85.96 

8.00 Brandes 5.95 
5.50 Murdock Phones 5.4$ 
8.00 Maelo Phones 8.50 

12.00 Nathaniel Baldwin Type C, Double 8.05 

8.00 Nathaniel Baldwin Type C. Biagio 4.50 

TUBES 
U. V. 900 $8.15 
U. V. 201 5.50 

II. V. 101-A 8.58 
1.34 Volt BpeMal 4.50 
W. T. 501 Peanut 2.80 
(Can be used on 8 dry calls or 8 volt "A" battee7) 

CABINETS 
Kids In oar foetory 

7" z 10" $1.08 

7" z 18" 2.08 

7" z 24" 3.05 

MISCELLANEOUS 
820.00 Dictograph Loud Speaker 811.95 
DURATBX Permanent Crystal Detester 2.58 

$18.50 Homecharger 13.95 

WD -11 Adapter .85 

$1.50 
Outdoorgghtnilype 

g Arrestor. indoor end 
,16 

Murdock Loud Speaker Horn with Hamm 5.811 

$5.00 Acme Transformer. Radio and Audi% 3.43 

5.50-180 Varl000upler on Bakelite BM 
2.45 Wound Win 

22% Volt "B" Battery .19 

Ammeter for "B" Batteries .49 

85.00 43 -Plate Condenser 1.05 

9.00 23 -Plate Condenser 1.55 

2 -inch Bakelite Dials .26 

8 -Inch Bakelite Dials .35 

WD -12 Transformer for WD -11 Tube 4.65 

$1.00 Freshman Variable 
Combined Grid 

Leak and 
.75 

Genuine All -Wave Coupler 7.88 

810.00-3000 Meter Coupler 4.16 

WHEN ORDERING BY MAIL 
Add Postage by the Following Seale 

PURCHASES 
Up to $1.00 
$1.01 to 82.00 

2.01 to 3.00 
3.01 to 5.00 
5,01 to 7.00 
7.01 to 10.00 

aid lie. 
" lie. 
" 20e. 
" tie. 
.. tie. 
" 485. 

Money order or personal shook aseepted. 

RADIO STORES 
Dept. E. 2,191 Fulton Street, N.Y. C. 

NEW YORK'S GREATEST RADIO 
MAIL ORDER HOUSE 

Watch This Little Ad of Big Specials 
67.50 Murdock. 3000 Ohm Phones $3.95 
12.00 Genuine King Amplitan. Horns 4.50 
All Wave Couplers. 180 to 3000 meters 4.00 
180 Degree Couplers, silk wound 1.75 
Couplers, 14 taps, pigtail eenneetlena 1.25 
Bull Dog Plugs, $0.50: Double Phone 

.45 Cords 
23 Plate Condensers, $1.25; 43 Plate 1.60 
White's "Varioment" Cement .25 

Cash with Order -Allow Pastas e- 
Wholesate. Retail 

WHITE RADIO CO.New Yerk3Cie 

Publisher's Announcement 

on Page 7 -This Issue 
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Takes Up Little Space, .But Is Efficient 
Receiving Sèt 

By Louis S. Fielder 
NUMEROUS and varied are the models of miniature 

sets which have been made by various amateurs, 
but one that is especially complete, even to containing 

its own A and B batteries, was recently exhibited at the 
Permanent Radio Fair, New York City, by Frederic W. 
Proctor, a New York amateur. 

is only necessary to attach the antenna and ground in order 
to receive signals. The small block type B battery is used 
and flashlight cells are employed to heat the filament. 

While most of the miniature sets recently exhibited were 
slightly smaller than the present model, they all lacked the 
necessary batteries, and the fact that this particular set is 

(C. Photo News) 
Ingenious tube receiving set built by Frederic W. Proctor, a New York amateur. It is a most complete regenerative 

embodying everything necessary to make it complete in itself. 

The set is a regenerative receiver, using fixed inductances 
with a small variable condenser to vary the tuning. As 
can be seen by reference to the illustration herewith, a 
peanut tube detector is used, the filament resistance being 
varied by means of a clip that is moved around the rheostat 
which is located directly inside the main inductance coil. 
The two coils are wound in staggered form and are in direct 
inductive relation to each other. 

The batteries are all located inside the small cabinet 
which makes this receiver complete in itself. It. therefore. 

receiver 

absolutely complete even to that extent makes it stand in a 
class by itself. 

As to receiving qualities, much can be said. Of course, 
as it is a tube detector set, and regenerative, is extremely 
sensitive and performs remarkably well, considering the 
fact that it is so extremely small and compact. 

The builder of this set evidently had a very positive idea 
in mind before he constructed it, as the finished device 
shows careful planning of all details, such as the relation 
of the coils and also the best method of mounting. 
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A Dry Cell Tube Socket Cheàp, 
By Arthur G. Shirt 

FOR one reason or another tube sockets are unpopular 
instruments for home construction. Yet they can 
be made by the amateur, and well made, too. This 

is important, especially when so many amateurs are re- 
placing their six -volt V T's with 1/ -volt WD -11's, and 
are finding that they must either buy an adapter or a new 
tube socket. The WD -11 will not fit the regulation size 
socket, although the De Forest dry cell tube will, having 
been designed for that purpose. In other respects, these 
tubes are practically the same. 

S 
Fig. 1. Assembly of a WD -11 socket sa explained in the accent - 
preying text. The exact dimensions are given and should be 

strictly followed. A neat and practical socket will result. 

To aid those who want to construct a socket for their 
WD -11's these plans are submitted. When finished, the 
socket will be neat and efficient. The contact fingers will 
make sure contact, and the bulb will be held as steady and 
upright as in any socket on the market. 

Fig. 1 shows the assembled instrument to be a square 
block of some insulating material, preferably hard rubber 
or bakelite, drilled with four holes suitably placed to receive 
the lugs of the tube. From each side of the block or base, 
a saw cut goes into one of the holes, so that each hole can 
be reached from the outside by a groove. This groove or 
saw cut should be about / of an inch deep. Four contact 
springs are cut out of spring brass and the upper half of 
each is bent in so that it will run in this groove and pro- 
trude into the hole about 1/16 inch. Binding posts are 
provided as shown, carefully marked for the grid, plate 
and filament terminals (as shown in Fig. 1) and then the 
socket is connected up for use. 

Perhaps the most troublesome item in the making of this 
tube socket will he in finding a square block of hard rubber 
suitable for the base. This problem may be solved by taking 
four or fire pieces of panel thickness and gluing or bolting 
them together so that they form one piece. In bolting, be 
careful to place the bolts so that they will not interfere with 
either this +nrt fingers or the binding posts. 

The proper size for the base is 2 inches by 2 inches by 

not less than inch thick. It may be thicker if convenient, 
but owing to the length of the lugs on the WD -11 tube, the 
base may be no thinner than the size indicated. 

Any one who has examined a dry cell tube has probably 
noticed that the lugs coming from the bottom are not evenly 
placed and that one lug is larger than the other three. Be- 

cause of this unevenness, the holes must be laid out and 

drilled with the utmost precision. To amateurs who have 

dividers and rule the job may be easy enough, but even 

then look carefully to the detailed dimensions of Fig. 2. 

For the convenince of those who have no designing tools, a 

template for the holes is given full size in Fig. 3. Merely 
lay this template down on the base, prick or punch the 

center -holes, and then drill as required. 
Another word of caution: Drill straight up and down' 

If you don't the tube will not seat itself on the base as it 

should, but will refuse to go all the way down. 

M 

o 

TAttrt Wee ltEite 

sTown 
tem.. erne 
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4 met) 

Fig. 2. Detail sketch for drilling the hard rubber plate and construc- 
tion of the spring. The ends of the spring should be rounded with a 
file, to permit easy insertion of the tube. Sixes of holes are very 

important and should be made exactly as shown. 

The saw cuts are easy. Saw straight across the top of 
the base, passing through the centers of two holes at once. 
Use a hack saw in preference to a wood saw. The groove 
should he cut about inch deep. 

Cut the contact springs out of fairly heavy spring brass 
CC.rntinu<'1 on next page) 



RADIO WORLD 5 

An Improved Single Circuit for 
Nite Owls 

By F. N. Hollingsworth 
AYOUNG amateur of Newfields N. H., Russell 

Sheehy by name, has copied 162 stations in 38 
different states with his set, which is well located, 

with little or no local interference, besides Cuba, Canada, 
and Porto Rico, using one tube. 

While fundamentally the hook-up is of the common or 
garden variety of single circuit using a variocoupler, it has 
several refinements which have given him the remarkable 
results mentioned. It has added a three -plate vernier con- 
denser shunted across the rotor winding, which gives a 
change in classification. He uses a potentiometer for grid 
control, as well as one for plate control. The stator is 
wound on a four -inch bakelite tube and has 35 turns of 
No. 24 D. C. C. magnet wire, without tape. For the tickler 
he has the same number of turns, with the same size wire, 
wound on a 3/ -inch diameter support. This tickler 
rotates on one end of the rotor tube. 

Following the diagram given herewith, the antenna con- 
denser, Cl, is the usual .0005 vernier variable. C2 is .0005 
for a UV -200 tube and C3 is .005. C4 is a three -plate 
vernier. High grade condensers must be used in any set, 
and the one shown in the diagram is no exception. 

Potentiometer R2 is of the 200 -ohm type and R3 is one 
of 400 ohms. R4 is the usual 6 -ohm vernier rheostat, the 
former being used for controlling the kind and amount of 
potential on the grid and the latter for providing accurate 
adjustments of voltage as required of UV -200 and detector 

(Continued from preceding page) 
and provide four 1 inches by / inch in size. Cut as 
shown in Fig. 2 and bend the fingers at right angles. Drill 
for the binding posts and also put a slot in the other end 
for the tension screw. These contact springs go on flat 
against the sides of the base with the fingers going in the 
grooves to the tube holes. The binding posts hold them 
rigid at one end, while tension screws are placed in the 
slots at the other end. 

Now when the tube is pushed in the socket, the lugs will 
press outward on the contact fingers, which will resist the 
pressure according to how springy the brass is and how 

-kt 
Fig. 3. Template for drilling hake in base of tube socket. If you cut this 
out and paste it on the hard rubber there need be no fear of going wrong, 

as It is exactly right and will save measuring. 

tightly the tension screws are set up. Practice with a socket 
of this design has shown that the tension screws need never 
be tight. 

Now comes the most important part of the job, namely, to 
mark the binding posts so that the proper connections can 
be made. The extra -large lug on the WD -11 is the plate 
terminal, so the binding post which connects with the 
3/16 -inch hole should be marked PLATE. The lug oppo- 
site is the grid, so mark that binding post GRID. The 
other two, of course, are the filament terminals, which 
should be marked, too, in order to avoid mistakes. 

tubes. Grid leak R1 will vary between one-half and two 
megohms, depending upon the tube in use. 

Tuning is quite simple in this circuit, the carrier wave 
being picked up by adjustment of the condenser, Cl, which 
should be a vernier type for correct results. Then the con- 
denser C4 (a three -plate vernier) should be varied until 
signals have cleared out. The operator can do this by 
variations in coupling between stator and rotor until he 
finds the best combination. Movement of the rheostat 
handle R2 will serve to vary volume and quality of signals 
received. R3 will make the detector tube more sensitive 

Diagram of circuit described by Mr. Hoübrgsworth. The two potentiometers 
give stability to the circuit and make tuning -out of nearby stations easier. 

at its correct value, which is easily found by adjusting the 
knob R4. The filament rheostat 'should have a vernier 
adjustment for best results. 

While those who may set up this particular circuit may 
not be able to duplicate exactly the results of the originator, 
owing to difference in location, condition of atmosphere, 
interference, etc., they will be able to get satisfactory 
results if they use care in connecting up and in adjusting 
afterward. Careful adjustment is one of the biggest factors 
in securing satisfactory reception in any set. The owner 
of this set has totaled over 112,000 miles, using the radio 
"golf" method of computation. 

An Explanation to Our Readers 
Perhaps you are among those RADIO WORLD 

readers who have not been able to get copies of this 
publication through your newsdealer a day or two after 
the day of publication, owing to the fact that there has 
been auch an unusual and increased demand for RADIO 
WORLD of late. 

We have increased the edition of this week's issue 
very materially and you should have no di Accuity in 
getting copies through your regular newsdealer. If 
your dealer sells out before you go to him, will you 
favor us by sending his name and address on a postal 
card? We will endeavor to see that he is supplied. 

We also suggest that you become a regular sub- 
scriber so that you will not miss any copies. Our sub- 
scription rates are $6.00 one year (fifty-two numbers). 
$3.00 six months, $1.50 three months. You can subscribe 
direct or through your newsdealer, who, by the way, 
should send your order to us immediately, less his com- 
mission. 
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"American Interests May Rule World 
Radio"-Admiral Ziegermeier, Chief 

of Naval Communications 
By Carl H. Butman 

THE Radio Corporation of America and the U. S. 
Naval Radio Chain may eventually control the radio 
of the world. This is the opinion of Rear -Admiral 

H. J. Ziegermeier, Chief of Naval Communications. The 
impression that the Naval Communication Service might 
be trying to compete with or control commercial radio 
traffic is entirely erroneous. The Navy strives to maintain 
efficient and uninterrupted communication between all units 
of the U. S. Fleet, and to that end maintains many land 
stations. From its stations on both sea and land com- 
mercial messages are handled when other facilities are not 
available. 

Instead of competing with commercial stations, the navy 
charges a little more for handling traffic, except in the Pa- 
cific, and has closed a number of stations recently where 
other facilities existed. Close co-operation between the 
naval and American commercial radio interests have existed 
for several years. 

In this connection, Admiral Ziegermeier recently stated 
that it was due to representations of naval officers that the 
Radio Corporation of America was organized in October, 
1919, to take over commercial stations and traffic handled 
by the navy during the World War. Admiral Ziegermeier 
reviewed briefly the, activities of the commercial companies 
in this country, and among them named the Radio Corpora- 
tion of America, the Tropical Radio Company, Feder`al 
Telegraph Company, and Independent Wireless Company. 

"Of these the Radio Corporation of America have the 
largest facilities," he said. "They have direct connection 
to England, Sweden, Norway, Germany and France. They 
are building a station in Poland which will soon be in oper- 
ation, and the Buenos Ayres station will be in commission 
this summer. This company has valuable franchises in 
South America. In the Pacific it has the Honolulu station 
for its Japanese connection. A company has been formed 
by the Radio Corporation and the Federal Telegraph Com- 
pany for operation in China. China has granted the neces- 
sary rights to erect and operate four stations and this work 
is now under way. 

"This company, with its connections and the naval radio 
chain, bids fair to control the radio of the world, as Eng- 
land now controls the cables," Admiral Ziegermeier claims. 

"The Federal Telegraph Company," he said, "operated 
a point-to-point service on the Pacific Coast at Los An- 
geles, San Francisco, Portland and Seattle, and also han- 
dled some ship -to -shore work. Through its affiliation with 
the Radio Corporation of America, it will eventually have 
connections in China." The Admiral explained that, al- 
though the Federal Company has the necessary grant from 
the Chinese Government, there have been some delays in 
getting started, due to the desire of two other nations to 
block American interests. His latest information, he said, 
was that these obstacles had been overcome, and that the 
construction of the stations would begin immediately. 

Admiral Zeigermeier said the Tropical Radio Company 
was connected with the United Fruit Company and had 
stations in Central America, where it was extending its 
facilities. He stated that the Tropical Company has sta- 
tions in Boston, New Orleans, and Miami, and is anxious 
to locate a station in Panama. The Independent Wireless 

Company handles mostly ship -to -shore traffic, he added. 

The Navy and Pacific Traffic 
In October, 1922, the Admiral said he attended the Pan - 

Pacific Commercial Conference at Honolulu, where there 
were present 110 delegates representing 16 countries. One 
of the most important subjects considered by the confer- 
ence, Admiral Ziegermeier said, was "Communications," 
especially with reference to expanding the already existing 
government radio stations to the extension of press service. 
If other countries on the Pacific would be willing to receive 
our press at a corresponding low rate, all difficulties would 
be removed, he explained. 

He said that a resolution adopted by the conference on 
the subject of communications urged that the governments 
of the countries use their radio facilities in cooperation 
with each other or with other agencies, to provide means 
of intercommunication for the public, wherever such serv- 
ices could not be obtained through private agencies, the 
chief objects being to secure the transmission of commer- 
cial messages at the usual commercial rates and the trans- 
mission of news messages promptly and at the low rates. 

In outlining the navy's service to the public, he said that 
the navy may use its radio stations for press and commer- 
cial traffic under certain restrictions. Generally speaking, 
he said, the navy handled commercial messages at any of 
its stations at rates not less than those charged by commer- 
cial companies for like messages and for like service. This 
service ceases, however, when the navy is notified by the 
Secretary of Commerce that a commercial company is able 
to fulfil the requirements. It was thus shown that the 
Naval Communication Service is never a competitor with 
commercial companies. 

In the Pacific, however, the navy is permitted, by law, 
to handle press to practically any locality at any rate, pro- 
vided only that one end of the transaction is connected with 
American interests to the extent at least of being any news- 
paper published in.. the United States or a newspaper pub- 
lished by its citizens. This authority on both press and 
commercial traffic, it was pointed out, expires June 30, 
1925. 

To -day, practically all news service in the Pacific is 
handled by the Naval Communication Service, the commer- 
cial rates being prohibitive for any satisfactory service. 
The Associated Press sends on an average daily about 1,000 
words from San Francisco to Honolulu, and about 800 
words to Manila. This service is said to be most satisfac- 
tory to the press, and Admiral Ziegermeier said he had 
heard many complimentary expressions about it. The com- 
mercial companies have as much as they can do without 
handling press messages, he added. The navy press rate 
to Honolulu is three cents a word and six cents a word to 
Manila. To explain the situation, it was shown that the 
commercial radio rate from San Francisco to Japan is 72 
cents a word; for press, 27 cents a word (subject to delay) 
and $2.16 a word for "urgent." The cable rates between 
similar points are 96 cents, 32 cents and $2.88, respectively. 
As privately owned radio stations are not permitted to op- 
erate in the Philippines, theU. S. Navy must be depended 
upon for all radio communication with these islands, he said. 
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Receiver Operates Under New Principle 
Invention of Professor 

(('_ K.t,I l fi Tl ri rtl 
The new Hazeltine circuit receiver. Five tubes are used and the circuit is incapable of regeneration or oscillating, which Is the cause of much inter- 

ference in the present-day receivers, especially where many are located in \ small district, such as New York. 

ONE of the most recent improvement in the field 
of receiving instruments was recently made by 
Professor L. A. Hazeltine, of Stevens Institute, 

Hoboken, N. J. The receiver embodies an entirely 
new principle in reception and cannot radiate energy. 
This radiation of energy is one of the great drawbacks 
of the heterodyne and regenerative sets of today. Due 
to this fact, and also that it is an extremely powerful 
receiver capable of receiving marvelous distances, a 
popular future is predicted for it by its inventor. 

In a test of the receiver a few feet of bare wire was 
thrown across the floor, serving as an antenna, and 
reception of long distance was possible. 

As can be seen by the illustration it embodies five 
tubes, in connection with three couplers or inductances, 
and in this form is different from the regular sets. 

As many people know, England forbids the use of 
regenerative circuits, because of their habit of re -radiat- 
ing signals and thereby causing disturbance to sets in 

the vicinity. It was proved that a regenerative set 
embodying three tubes with sufficient plate current to 
operate it efficiently, could cause, through re -radiating 
signals, disturbance in receivers over a quarter of a 
mile away. This is especially noticeable in the more 
crowded districts such as New York, when there are 
many people listening in. The different sets can ac- 
tually be used as small distance transmitters, and the 
writer has actually carried on conversation over a dis- 
tance of over 650 feet air -.line with a party having 
another regenerative set. 

This will be absolutely prevented by the use of the 
new Hazeltine circuit, which, as said before, is incapable 
of re -radiation, and is at the same time a sensitive and 
flexible long distance receiver. As it does not need an 
outside antenna to operate efficiently, especially where 
local work up to 100 miles is desired, it will solve a lot 
of the problems that are so prevalent today in connec- 
tion with the question, "Where can I put my antenna?" 

Publisher's Announcement 
RADIO WORLD, THE OLDEST RADIO WEEKLY, 

WILL CELEBRATE ITS THIRD VOLUME BY 
ISSUING A SPECIAL ANNIVERSARY NUMBER 
DATED MARCH 31, PUBLISHED MARCH 28: 

LAST PAGE OF RED FORM GOES TO PRESS 
MARCH 19. 

LAST PAGES OF BLACK FORMS CLOSE 
MARCH 22. 

Regular advertising rates for this issue as follows: 
One page: One time-$150.00. 
Half, Quarter, Third and Two-thirds pages at pro- 

portionate ratea. 
One inch, one time-$5.00. Per agate line, $0.40. 
On four consecutive issues, 10% discount. 
On thirteen consecutive issues, 15% discount. 
Cover and preferred -position ratea made known on 

application. 
No extra charge for advertisements in two colors if 

copy reaches this office on or before March 19. 

This issue will be specially advertised, have an un- 

usually large distribution and will give splendid adver- 
tising results to everybody represented. 

RADIO WORLD WAS THE FIRST RADIO WEEK- 
LY IN THE FIELD. IT HAS BEEN THE LEADER 
IN ITS CLASS FROM THE START. IT INTENDS 
TO REMAIN SO. 

If you want big value in this important issue of 
RADIO WORLD, be sure to get in touch immediately 
with our advertising department. 

RADIO WORLD, 1493 Broadway, 
New York City. 

ONE REASON WHY RADIO WORLD MADE A 
HIT FROM THE START AND EVERY WEEK IS 
INCREASING ITS HOLD ON THE RADIO PUBLIC: 
BECAUSE IT GIVES THE NEWS AND DEVELOP- 
MENTS OF SCIENCE AND BUSINESS. OF RADIO 
EVERY WEEK AND FROM TWO TO SIX WEEKS 
EARLIER THAN THE MONTHLY RADIO PUBLI- 
CATIONS. 
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How to Bank -Wind a Coil 
By Arthur S. Gordon 

AS far as telling at a glance how bank -winding is 
done, the average commercial bank -wound coil is a 
deep mystery. Wires tuck under each wther and then 

disappear entirely. Any attempt short of wrecking a coil 
fails to uncover the method of construction, and so the 
radio amateur who thought he could figure it out by look- 
ing at the coil, leaves the radio store vowing that as far as 
he is concerned, the secret of how to wind coils in two, 
three or four layers will remain untold. 

The idea of intensified inductance is familiar to all. The 
ordinary single layer coil, which is easiest to wind and 
therefore the most popular, is ideal for short wave lengths, 
but for long wave lengths the size of the coil becomes pro- 
hibitive. Coils eight or nine inches in diameter and stand- 
ing four and five feet high are no longer in favor with 
radio amateurs, although a few of these monstrosities for- 
merly graced the shack of the long -wave radio enthusiast. 
Gradually, new forms of winding were employed which 
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Fig. I. A mandrel or winding -jig recommended for winding the bank - 
wound coils described in the text. It is almost impossible to wind 

coils by band without a device of this sort. 

not only cut down the size of the coil but actually increased 
the inductive effect to a maximum. One of these forms is 
the double, triple, or quadruple -layer coil which, because of 
the manner in which it is wound, is commonly known as 
the bank -wound coil. 

Many amateurs wonder why it is not feasible to wind a 
number of layers of wire, one on top of the other, thus 
making a compact long -wave tuner. In such a winding, 
the effect known as distributed capacity is at a maximum. 
Distributed capacity may be defined as that loose and un- 
desirable element in a radio receiver over which the oper- 
ator has no control. When it is present to any degree at 
all, the coil or circuit will have a natural period or wave 
length of its own, and will perform more satisfactorily on 
one wave length than on any other. Tuning is rendered 
difficult if not impossible, and sometimes the other instru- 
ments in the circuit are prevented from functioning. In 
order to overcome this effect there have been evolved many 
types of winding, and among them is the bank -wound coil. 

It is not an easy winding. Without some arrangement 
such as shown in Fig. 1, and a supply of collodion or coil 
cement, it is practically impossible. Yet when the amateur 
goes about it with care, first mastering the method as de- 

scribed in this article, bank -winding becomes easy. Once 
the amateur completes a finished coil, he will become official 
bank -winder for the whole neighborhod. 

The home-made form needed consists of a wooden roller 
just the size of the inside diameter of the cardboard tube 
on which the coil is going to be wound. A three and one- 
half inch tube is about the size recommended. This wooden 
roller is mounted on a wooden bracket much after the 
fashion of a roller towel arrangement, the important part 
of the construction being that the roller can be taken from 
the bracket at will. When the bracket is screwed down to 
a bench or table, a leather strap is fastened to the table just 
behind it, and passed over the roller to a foot pedal hinged 
to the floor or wall. This pedal is the brake, and when 
winding, a slight foot pressure will hold the coil rigid so 
that the turns may be wound very tightly. This mandrel- 
another name for the device-need not be anything elab- 
orate; the roughest construction will do the work. 

The cardboard tube on which the winding is to be placed 
is tacked to the roller. Place the tacks along the end of 
the tube so that they can be withdrawn after the winding 
is completed. Supply yourself with either collodion or 
cement so that you can make the turns self-supporting as 
you go along. Then begin the winding. 

Bank -wound coils may be double, triple or quadruple 
layer. A double -banked coil is easier to 'i*ind than a triple, 
while a triple is easier than a quadruple. The same prin- 
ciple, however, holds good for all, so in the instructions 
which follow for the winding of a three -layer coil the 
amateur will find a method for winding two and four -layer 
tuners. 

The first step in winding a three -layer, bank -wound coil 
is to complete what are known as the "anchor" turns. They 
are six full turns wound in pyramid fashion on a base of 
three. In studying Fig. 2, in which four progressive steps 
are specified, give your attention to each step in turn, mas- 
tering the detail in one before passing to the next. Close 
your eyes and imagine yourself winding a tube on a form 
suggested in the preceding paragraphs. Get the idea of the 
winding firmly in your mind, and then, as the process is 
explained in detail in the next paragraph, follow each step 
through once again. 

In detail, the procedure is as follows: Bring the wire 
(No. 20 or 22 S. C. C. copper wire) up from the inside of 
the coil, or from a binding post mounted on the coil and 
make three complete revolutions, laying down three turns 
as shown in "A" of Fig. 2. Put the brake on the winding 
device, and holding the free end of the wire with one hand, 
apply a solution of collodion or coil cement with the right 
hand. For this operation of cementing the three turns 
together, shellac will not do. In the first place, shellac is 
going out of favor with radio experts on account of its 
tendency to increase distributed capacity, and in the second 
place it is not of sufficient body to hold these first three 
turns together as firmly as they should be held. 

At the end of the third turn, make a sharp angle to the 
left and wind the next turn on top and in the groove be- 
tween turns Nos. 1 and 2. See "B," Fig. 2. Turn No. 5 
is wound in between Nos. 2 and 3 as shown in "C," while 
the last turn of the "anchor" goes in the remaining groove, 
which is on top of and between Nos. 4 and 5. The last 
sketch in Fig. 2 shows the anchor turns complete. 

At this point apply collodion once more. Now, when the 
anchor pyramid is complete and the collodion has hardened, 
make a sharp inward angle as though you were going to 
pierce the tube with the wire. Instead, straighten out with 

(Cc'itinued on next page) 
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A Code of Ethics for Radio Fans 
By O. G. De Witt 

T\h 'O simple yet important rules constitute what has 
been termed a "code of ethics for radio fans." In 
operating our radio receiver so as to get the maxi- 

mum of enjoyment out of it, we should also think of the 
other fellow, and the two rules formulated by L. W. Chubb, 
a well-known radio engineer, show that this unselfishness 
is not only practical but that it really reacts to our own 
good. 

Surrounding all of the high-powered broadcasting sta- 
tions is a broad belt of radio receivers, most of them of the 
inexpensive crystal type. The first rule of behavior con- 
cerns the operation of crystal sets. Always de -tune them 
when they are not in use. It seems that when a radio re- 
ceiving set is tuned to the wave length of a secónd station, 
the coils of that set absorb some of the radio energy, re- 
gardless of whether that energy is rectified by the detector 
and sent to the phones to be enjoyed by the listener. In 
other words, an idle crystal set, if in tune, will take away 
from the sum total of a sending station's energy and thus 
rob somebody else who is farther away from the trans- 
mitter. 

To avoid offending in this respect, always throw your 
dials to the zero position when you sign off your crystal 
set for the night. It is not necessary to throw your de- 
tector out of adjustment. With this rule, the owners of 
vacuum tube outfits do not need to concern themselves, be- 
cause when they shut off their tubes, their aerial and coils 
are harmless. 

There is, however, a rule about vacuum tube operation 
that should be taken to heart by every tube owner. Do not 
hunt for stations with your tubes oscillating. To do so is 
to annoy the listener -in at a nearby set, who can hear a 
shrill whistle emanating from your set as you go up and 
down the scale in search of carrier wave whistles. One 
"peanut stand whistle," as this interference is called, is not 
bothersome, but when a thousand neighboring stations be- 
gin hunting with their cut-outs open, the resulting inter- 
ference is the most persistent and annoying characteristic 
of present-day radio. 

When your tube set is operating at excessive regenera- 
tion, it is in reality a miniature transmitting set. It sends 
out at once everything that it brings in. There is, of course, 
an appreciable lag between the original signal going on its 
way and the re -transmitted signal from your receiver. 
When another receiver is reached, it not only records the 
reception of the original music but it also piles on top of 
that music, the reproduction of it sent out by your station. 
This is what causes the gurgling and distorted music and 
speech often received over the radiophone. 

You are frequently annoyed by these apparent defects 
in radio. Why not resolve now to help the situation by 
tuning -in with your set just on the verge of oscillation, and 
not in a howling state of excessive regeneration? If we 
want the quality of broadcasting programs to improve, we 
must also improve the quality of broadcasting reception, 
and there is no better way for a radio fan to do this than 
to observe one or both of the rules given above.' 

(Continued from preceding page) 

another sharp angle and continue the winding, laying turn 
No. 7 alongside No. 3. As turn No. 8 comes around it goes 
on top of No. 7 and runs next to No. 5. Turn No. 9 is on 
top of No. 8 and next to turn No. 6. Turn No. 10 comes 
down to the first layer again, and the succeeding turns are 
wound against the inclined bank of the three preceding 
turns, and so on until the required number have been 

O©© 

taps-about every twenty-four turns-take them from the 
first layer always, so that the two other layers can cross 
over the twist and help to hold it in place. Be liberal with 
the coil cement and above all things-take your time! 

Four and five -layer coils are wound in the same way as 
three -layer, with the exception that four and five layers. 
respectively, are placed at the base of the anchor winding. 

Bank -winding is not used in short wave tuners, but in 

O©t)O O 
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Fir. Z. Progressive steps in winding a bank -wound coil Care should be taken. that the tension is even so that the top turns will not slip. 

placed on the coil. Every third turn after the sixth appears 
on the top layer, and the only difference noted between the 
appearance of a bank -wound and a single layer coil is the 
spiral path indicating where the top turns, one after the 
other, have been turned down to make the next turn on the 
first layer. 

Don't make all the turn -downs in the same place, but 
drop back about / of an inch each time. In taking out 

loading coils or in long wave instruments, nothing is quite 
so effective. On a cardboard tube no larger than that used 
for an ordinary tuner operating on 360 and 400 meters. 
enough turns can be bank -wound to bring in everything 
that sends on less than 3,400 meters-and that's pretty 
nearly everything. Bank -wound coils are intensified in- 
ductance, and not only that, but they keep down to a mini- 
mum that deadening effect known as distributed capacity. 
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A Long Distance Three Tube Set 
By H. Spencer Lewis 

THE most important tuning element in this strange 
set is the combination coil containing the primary, 
secondary and regenerative windings. Contrary to 

popular belief the induction set up by a primary winding 
is not best absorbed by a secondary winding inside the 
primary, but on a plane with it and outside of it. This gives 
a maximum induction in one sense and a maximum of 
selection, permitting extremely accurate tuning. Hence 
this tuning coil should be made of a cardboard or fibe tube 
six or seven inches long and four inches in diameter. At 
one end there should be twenty turns of number eighteen 
D. C. C. wire. S. C. C. wire will not do. More turns can 
be used for this primary winding if higher wave lengths 
are desired, but 20 turns will take care of wave lengths up 
to about 700 meters. By putting the primary condenser 
in parallel with these twenty turns the wave length can be 
increased. If more turns are used, taps should be put on 
every second tap above and beginning with the eighteenth. 
Note that the last turn, toward the center of the tube, 
must have the connection from the ground. 

20 Turns 

'WO(Y o% 
p 
45150 ,a 

Turns 
-2 

tu modulate the whistling, while acting at the same time as 
a tuning device, for with this condenser alone one can tune 
in or out a number of stations on any given wave length 
without disturbing the other condensers once they are set. 
And stations selected in this wise would not be located if 
this condenser did not do this little trick. 

The elements in the set are as follows: 
1. Fixed condenser, .00025. 
2. Variable condenser, 43 plates. 
3. Variable condenser, 43 plates with one vernier of 3 

plates. 
4. Fixed condenser of .00025 mfd. 
5. Fixed condenser of .00025 mfd. 
6. Variable condenser 43 plates. 
7. Fixed condenser of about .0005 or .001 mfd. 
Transformers of any standard make, at right angles, are 

used.. If possible use regular 4 to 1 transformer for first 
stage and 7 to 1 for second stage or a R. C. A. audio trans- 
former. The rheostats for detector and first amplifying 
tube should be Bradleystats, because they permit extreme 

ss~_ SII. 
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Fig. 1. Schematic diagram of the set described by H. Spencer Lewis in the accompanying article. The filament leads for the second and third 
tubes are left open to show that each of the tubes Is supplied from sep rate batteries. This is done to prevent any back -coupling through the 

battery leads. 

After this primary winding is completed, leave a space 
of half an inch and wind 35 turns of the same wire. This 
forms the secondary winding. It should be wound in the 
same direction as the primary winding, and both windings 
are determined by the winding of the rotor within the tube, 
for the rotor must be wound in the same direction as the 
primary and secondary. The rotor should have about 35 
or more turns of 22 S. C. or D. S. wire. 

The shaft for this rotor should come in the half -inch 
space between the primary and secondary windings, and 
the ball should fit snugly in the tube. Therefore, before 
starting to wind the tube get your ball and either shave 
down the ball to fit your tube or make the tube slightly 
smaller to fit the ball. In making the secondary connec- 
tions be sure that the first turn of the 35 secondary turns, 
the one nearest the rotor, goes to the grid leak. The con- 
nections to the rotor from plate and transformer will have 
to be determined by listening for the regeneration and 
oscillations. If wrongly connected there will be few or no 
oscillations. The rotor acts as a tickler despite the fact 
that it is located between primary and secondary and you 
will soon note that it seems to be regenerating radio fre- 
quency oscillations in a manner peculiar to itself. 

The other odd feature of this hook-up is the condenser 
shown at No. 6. This I call a modulating condenser, for it 
acts as a vernier on the tickler regeneration and also helps 

lowering of current, gradual increase, fine adjustments, 
and are absolutely noiseless, which is exceedingly im- 
portant in picking out weak distant stations before bring- 
ing them up to maximum loudness. 

The potentiometer shown at No. 8 should also be one 
which is not in steps, but graduated like the Bradley, for 
stations can be tuned in or out on this alone, sometimes 
a slight increase bringing a change of many stations. 

The detector tube should be preferably an A. P. or 
Moorehead, but for those who are out of luck in this 
regard, some Radiotrons or Cunningham tubes are critical 
and oscillate at a low point and these are very fine. Any 
good tube, even the four -volt Myers tube will also work 
well. The first amplifying tube will be almost as critical 
as the detector tube. 

In finding the proper plate voltage on the detector tube, 
do so with the potentiometer set in its middle or neutral 
point so as to leave a range for increase or decrease. The 
more distant the station being tuned -in, the less plate 
potential and filament current will be needed and in some 
cases loudness is reached by turning down the amplifying 
tubes, even turning the last one down to its lowest point 
and at other times by turning the first one way down and 
the second one on full. 

In operating observe these points: First, find where your 
(Continued on next page) 
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(Continued from preceding page) 

detector oscillates by adjusting the primary condenser, 
rotor and secondary condenser along with the detector, 
rheostat and potentiometer. Once the oscillations are noted, 
keep your adjustments confined to that small field and try 
to soften the oscillations, remembering that you may be 

generating QRNI for many others in your neighborhood. 
Once you locate some broadcasting station, either 360 or 
400 wave length, you will find that all other stations are 
within a quarter -inch on all your condensers. But for long 
(;stance stations you will have to slightly increase the posi- 
tion of your rotor. In between the low soft whistles you 
w ill find the distant stations by adjusting the verniers on 
your secondary and primary condensers. Then use the 
modulating condenser and rheostats to clear away all 
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Regeneration is obtahrd through varying the tickler. 

whistling and add loudness. It will take probably several 
hours to become acquainted with the tuning of this set, but 
once you have found the critical points on each dial or 
knob, you will be able to go back any time and pick out 
any station. I have picked out seven distant stations on 
360 meters by moving the vernier of the secondary con- 
denser within a space of half an inch only. 

Putting Themselves on Record 

(l'. ka.h., Corpreation of America) 
Tree of the most Prominent figures in tbe radie world today. patting *Ma 
*Divas eta recent by amans el the osliooh.toth.a.. left te right they ere: 
General Harbor. pre.idant of th. Radio Corporation; C. A. Rohm, water 
of the pallepho:opbons; David Serene& vice-president and general manager 

of tire Radio Cooperation. 

Difficulties of Radio Licensing 
ECRETARY HOOVER will have to contend with 
Smany difficulties during the next year operating 

under the old radio laws of 1912. Conditions have 
changed in ten. years. There were, in June, 1913, only 
1,890 transmitting stations all told, whereas there are today 
almost twenty-one times that number-actually 21,065. 
There were no broadcasters in 1913, but in January 
there were 544, and today -576. Of amateurs, there were 
1,312 in 1913 compared with 16,898-over ten times the 
number now. Special amateurs, experimental, technical 
and training stations number 618 against 20 ten years ago. 
Ship stations have increased nearly seven times, and com- 
mercial stations have grown from 79 to 218. Instead of 
one trans -Atlantic there are twelve such stations. 

All of the above indicates how badly the Commerce 
Department needs new and specific laws for the assigning 
of more wave lengths and the policing of the air. If there 
was interference in 1913 there is over twenty times the 
interference today. Naturally, the Department has revised 
its regulations somewhat to meet the needs of this great 
increase in stations, but there is not much that can be done 

under the old law as it stands. Secretary Hoover's hands 
are practically tied until new legislation is enacted. 

One of the first things to be done by the Department 
will be the extension of the license periods for broadcasters 
from three months to a year. Since the introduction of 
the White Bill last June the Department has been extend- 
ing broadcasters' licenses every three months, on applica- 
tion, in anticipation of new regulations which would have 
followed closely upon the enactment of new laws. But the 
failure of the Senate to pass the radio bill precludes new 
legislation for at least a year, and twelve-month licenses 
v ill now be issued to save the Department time and work. 

There are about four times the operators' licenses issued 
annually today compared with those issued in 1913. Ten 
.gars ago only 3,682 operators were licensed, but in 1922 
the operators licensed totaled 12,113. Commercial licenses 
issued increased al>» sit K0 per cent, and amateurs' licenses 
were nearly eight times as many. In 1922 there were 
issued 8,920 amateur licenses, and in 1913 only 1.841. As 
all of these operators' licenses are issued for two-year 
periods there are practically double this number of amateur 
stations in operation. 

Berlin, Germany, Picks Up WOR. Newark, N. j. 
MUSIC transmitted from the United 

States suas heard in Germany for the 
first time on February 24, according to a 

press dispatch from Lichterfelde, a suburb 
of Berlin. The experimental wireles, 
station at Seehof, at 6 a. m., picked up the 

voice of Miss Edith Bennett singing in the 
department store of J. Rambergcr & Co., 
Newark, N. J., station \VOR. 

The vocal and instrumental tones were 
perfectly audible. The transmission is re - 
girded as remarkable since the broadcast- 

ing station operated on a 400 -meter wave 
length, the same as is conlmonly used f -,r 
nwarhy American listeners. Eight high 
,acuurn amrlil;rrs ssere used in receiving, 
Lilt only ordinary antenna, eight meters 
hgh. 
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Methods of MeasuringProperties 
of Electron Tqbes 

Apparatus Used by The Bureau of Standards 
IN papers dealing with the operation of electrical cir- 

cuits which use electron tubes, as well as in the design 
of radio equipment using electron tubes, certain prop- 

erties of the tube appear to be of much importance. This 
article describes apparatus used at the Bureau of Standards, 
Department of Commerce, Wa¢hington, for measuring 
some of these properties. Those included are: 

I. Combination alternating -current bridge for measure- 
ment of 

(1) Internal input resistance. 
(2) Internal output resistance. 
(3) Amplification coefficient. 

II. Arrangement for measurement of 
(1) Direct -current characteristics. 
(2) Power output of generator tubes. 

III. Measurement of detection factor, 
There are other important factors which are not covered 

FIG.l4.) INTERNAL INPUT RESISTANCG(r3) 
WHEN TNERG IS 3IL0NCL IN THE moms T 

rs'R 

This bridge is an alternating -current bridge which by 

simple switching arrangements may be used to measure 
internal input resistance, internal output resistance, and 

amplification coefficient under any condition of grid volt- 

age, plate voltage and filament current. The principle 
involved in each of these measurements can be seen by 

reference to Fig. 1. In each case the contact on the slide 

wire is varied until there is no sound in the telephone 
receivers. When this condition is satisfied the value of the 

factor desired is given by the relation indicated. 
The complete circuit arrangements is given in Fig. 2 in 

which 
1 and 2 are SPDT switches. 
3 is a SPST switch. 
4, 5, 6, 7, 8 and 15 are terminals to which auxiliary 

apparatus is connected as indicated. 
9-Filament ameter. 

7 
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rv' 
by this series of articles. Some of the more important of 
these are, inter -electrode capacities, mutual conductance, 
and detection factors defined differently from the one 
included in an article to appear later. 

The methods of measurement used have been described 
by several writers* on the subject and this paper is in- 
tended to give convenient circuit arrangements that may be 
used for the rapid determination of the various properties 
with the values of the circuit constants that have been 
found most convenient. 
I. Combination Alternating -Current Bridge for the 

Measurement of Internal Input Resistance, 
Internal Output Resistance, and 

Amplification Coeficient. 
J. M. Miller, Proc. I.R.E., June, 1918. H. J. van der BIBI, "The 

Thermonlc Vacuum Tube," Chap. VII. J. H. Morecroft, "Principle. 
of Radio rommunloatlon, Chap. VI. 

A.C.5U PPLY 

190.1.Ic) ANPU f KAMM COFFFl CIENr(.u) 
WNENTNERLIT, SILLNCG IN T1'LPNONES.T 

rk_ 

10-Grid voltmeter. 
11-Standard receiving tube socket. 
12-Terminals for connecting non-standard tubes. 
13-Slide wire. 
14-Two-stage audio -frequency amplifier. 
G-Ground terminal. 
R-Standard resistance box, variable from 0-100,000 

ohms. 
R1-Filament rheostat. 
122-Grid voltage divider. 
123-Rheostat 0-10,000 ohms. 
R.-Rheostat 0-1,000 ohms. 
R.-Voltage divider 0-1,000 ohms. 
S-Reversing switch by means Df which the grid may 

be made either positive or negative with respect to 

(Continued on next page) 
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(Continued from preceding page) 
the negative side of the filament, as indicated by the 
+ and - signs on the switch. 

(1) Measurement of internal input resistance (r,) 
Switches: 1. Closed at a. 

2. Closed at c. 
3. Open. 

When the switches are as indicated the circuit may be 
reduced to the simplified diagram, Fig. la. 

The tube to be measured is placed in the socket 11 or 
connected to the terminals G, F-, F+, P shown at 12 in 
Fig. 2. 

A filament battery is connected to the terminals at 4 and 
the current indicated by the ammeter (9), adjusted by the 
rheostat R, to the désired value. Between the two of the 
three terminals at 8 marked "Plate Bat." is connected a 
battery which must have the exact plate voltage desired as 
no means is provided for varying this voltage except by the 
addition of series cells. A voltage divider canot be used 
because of the extra resistance inserted in the plate circuit. 
A battery giving the voltage desired for the grid is con- 
nected to terminals 5. All the batteries must be placed 
near the apparatus and connected with as short leads as 
possible so as to minimize induction from any a. c. source. 
The audio -frequency generator used may be either an 
alternating -current machine or an electron tube generating 
set. It is desirable that it be capable of being varied over 
the audible range, although this is not necessary. Best 
settings may be obtained with frequencies of 1,000 to 1,500 
cycles per second. 

A high -resistance direct -current voltmeter having a re- 
sistance of 100,000 ohms or more, is connected to the 
terminals at 8 marked "Plate VM." The telephone re- 
ceivers used for indicating a null point are connected to 
the second stage of the amplifier unless there is too much 
noise due to induction to make an accurate setting, in which 
case measurements may be made with less accuracy using 
only one stage of amplification. The grid voltage, indicated 
by the voltmeter (10), is adjusted by the voltage divider 
R, to the desired operating point, R is set at 100,000 ohms 
and the slide wire adjusted for a minimum sound in the 
phones. Further adjustments are made by changing the 
position of the slider of R, until the best minimum is 
obtained, then readjusting the slide wire, repeating this 
operation until almost a complete silence is obtained for 
the minimum. It will be noticed that R, is a resistance 
across the input leads, with a variable midpoint at which 
the ground is connected. It is possible to compensate for 
capacity -to -ground effects almost entirely by changing the 
position of the ground in R,. When there is complete 
silence in the phones T then 

r, 
r, = R. 

r, 
If it is desired to measure the alternating current voltage 

applied to the tube during a measurement a low -voltage 
a. c. voltmeter (for example, a high resistance thermo- 
element and micro -ammeter calibrated in volts) may be 
connected across the input terminals (7, Fig. 2). It is 
evident that the alternating current grid voltage is equal to 
the voltage drop across r, (see Fig. la). when silence is 
obtained in the phones T. Then the impressed voltage 

r, E 
es = 

r, 
where E is the voltage impressed on the bridge and meas- 
ured by the voltmeter connected across the input terminals. 

If the input resistance of the tube is high (over 106 
ohms) difficulty will be experienced in making accurate 
settings and accuracy of the bridge decreases. 

(2) Measurement of internal output resistance (r,) 
Switches 1. Closed at b. 

2. Closed at c. 
3. Open. 

When the switches are as indicated the circuit arrange- 
ment reduces to that of Fig. 1 (b). 

Resistance R is set at about 50,000 ohms and the point C 
on the slide wire adjusted until a minimum is obtained. R, 
is adjusted along with the slide wire until complete silence 

r, 
is obtained in the telephone receivers. If the ratio - is 

r, 
too large or too small for accuracy then R is changed to 
bring the setting near the middle of the slide wire. Read- 
ings are taken with two or more values of R and the results 
averaged. 

With silence in the phones 
r, 

rp = - R. 
r, 

This measurement includes the resistance of the plate 
battery which for new cells can be neglected in comparison 
with the resistance of the tube. 

(3) Measurement of the amplification constant (/u) 
Switches 1. Open. 

2. Closed at d. 
3. Closed. 

This arrangement of switches reduces the circuit to that 
of Fig. 1 (c). 

R. . 
X . 
s 

A. se 

d C1 

z 
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J 

FIG. 2. MvVW R. 
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The slide wire and R, are adjusted for minimum sound 
as described above and when silence is obtained 

r, 
/u = - 

r 
In all the preceding measurements, and especially in the 

measurement of r,, care should be taken to keep the alter- 
nating current input as low as possible consistent with 
accurate setting of the slide wire. 

When adjusting for minimum sound in measuring /u, 
the importance of adjusting R, closely is not marked, as it 
does not affect the slide wire setting appreciably, but in all 
the other measurements, changes in R, affect both the 
amount of sound at the minimum, and the setting of the 
slide wire, so R, must be adjusted carefully to obtain a 
minimum as close to silence as possible. This is best done 
by moving the slider of R, back and forth over the mini- 
mum point and at the same time turning the slide wire 
(13) slowly in one direction until the nearest to complete 
silence is obtained when R, passes its minimum point 
R, is left at this point and the final adjustment made on 
the slide wire. 

Tubes should be left burning for two to five minutes 
before making measurements to allow them to come to a 
condition of stability. 

. 1 4 
ns..8« 
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(While this article is complete in itself, it will be followed by 
others on the same subject, and equally important.) 
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The Radio Primer 
For Thousands of Beginners Who 
Are Coming Into Radio Circles 

Weekly A B C of Radio Facts and Prin- 
ciples Fully and Clearly Explained 

By Lynn Brooks 
WHAT are the advantages of using a crystal 

detector in connection with a reflex set? 
\\'hen using a reflex circuit a crystal detector 

is advantageous because it is the quietest detector known, 
not having troublesome tube noises and also being the most 
distortionless. A crystal, while not quite as sensitive as a 
tube, overbalances the slight disadvantages of this loss in a 
reflex circuit by being a quiet and distortionless detector. 

* * * 

A capacity of .006 is desired. The highest capacity con- 
densers that can be gotten are .002. How can the differ- 
ence in capacity be made up? 

In the case of a certain fixed capacity being wanted, 
where there are a number of condensers of smaller value 
at hand, the higher capacity may be obtained by placing 
the condensers in parallel. Thus it is seen that if the desired 
capacity is .006 and there are three .002 condensers used 
in parallel, the desired capacity will be obtained. 

* * * 

What is the effect of connecting condensers in series? 
When condensers are connected in series it cuts the 

efficient capacity down in direct ratio to the number of 
condensers as compared with the capacity of each. Thus 
for example three condensers connected in series, the 
capacity of each being .002, the method of finding out the 
capacity is as follows: Take the capacity of 1 condenser 
as .002. Divide by the number of condensers in circuit 
thus: .002 ± 3 = .000666, or the capacity of three con- 
densers in series. 

When making fixed condensers, state the precautions that 
are to be observed. 

In the manufacture of condensers, if they are to be 
packed (rolled) the best method of making is to use tin 
foil and waxed paper. The paper used should be at least 
one inch larger all around than the foil. The waxed paper 
should be heavy enough to stand the strain. The lugs for 
connections should be taken off opposite sides. 

* * * 

When a receiving set is installed, and refuses to work, 
what should be done to test it? 

In the case of a receiving set refusing to work when 
installed, the following should be done: See that the tube 
is lit properly. If there is no click when the B battery is 
connected, reverse the leads. If variable condensers are 
used across the secondary, rotate them to determine if they 
are short-circuited. If this is the case a series of loud 
clicks and knocks will be heard in the phones. See that the 
antenna is not grounded and that it is connected to the 
proper post of the set. See that all the lugs of the tube 
are making connection with the proper post of the socket. 
The lugs of the socket sometimes become bent and do not 
connect with the post, so see that they all make good con- 
nection. 

* * * 

Can a tube filament be repaired after the manner of a 
regular light bulb, by tapping the side of the glass? 

This cannot be done, because of the fact that the filament 
in a tube is short and stretched tight. When burnt out, it 
fuses short because the filament is extremely thin. This 
leaves the filament too short to enable any jar to allow a 
short circuit to again connect the wires. 

* * * 

In the new 1/ -volt tubes, vibrations are very apparent. 
What can be done to reduce the noises? 

The socket should be mounted on a pad of thick felt or 
soft gum rubber and not screwed down. Glue should be 
used to fasten both the felt on the sub -panel and also to 
fasten the socket proper on the felt. This will reduce the 
ti ibration of the elements of the tube and decrease the 
noises. 

SECOND DISTRICT RADIO CONVENTION A BIG SUCCESS 
THE third annual convention and radio 

exhibition of the Second District Ex- 
ecutive Radio Council, opened at 2 P. M., 
Thursday, March 1, with a bang. In con- 
trast to the convention held last year, both 
from standpoints of beauty and usefulness, 

'it overshadowed the second annual meeting 
as completely as a Rolls-Royce outclasses 
Iasi summer's Ford. 

The exhibits, which are really the hit of 
the show, were arranged in a most interest- 
ing and unusual manner. A point of note 
is the fact that the exhibits have practically 
the same amount of space allotted to each. 
Therefore, they stand out because of the 
value of exhibits themselves, rather than the 
amount of space allotted to them. This is 
a noteworthy idea, as no unfair comparisons 
can be drawn from the consideration of 
space alone. 

The booths as allotted for the exhibi- 
tion were occupied as follows: 

Booth 
3. Westinghouse Union Battery Co. 
4. Electric Storage Battery Co. 
5. Radio Corporation of America. 
6. Mortimer Radio Co. and Advance 

Metal Stamping Co. 
7. General Radio Co. 
8. Acme Apparatus Co. 
9. W. J. Murdock Co. 

11. Jefferson Electric Mfg. Co. 
12. American Radio Relay League. 
13. F. A. D. Andrea. 

14. Experimenters' Information Service. 
15. Federal Tel. and Tel Co. 
16. Diamond State Fibre Co. 
17. A. H. Grebe & Co., Inc. 
18. Executive Radio Council, Second 

District. 
19. De Forest Radio Tel. and Tel Co. 
20. Marco Storage Battery Co. 
21. The Bristol Co. 
22. Jewell Electrical Instrument Co. 
23. Adams -Morgan Co. 
24. Novo Mfg. Co. 
25. Allen D. Cardwell Mfg. Corp. 
In the Butterfly Room, which is right 

across the hall from the main exhibition, are 
the Club Exhibits. The following clubs were 
represented, in the booths allotted: 

Booth 
26. Radio Club of Brooklyn. 
27. Hackensack and Ridgefield Park, 

N. J., Radio Clubs. 
28. Chelsea Radio Association. 
29. Radio Association of Greater New 

York. 
30. Ridgewood Radio Club. 
31. Hudson Radio Club. 
32. Department of Commerce. 
35. Bronxville Radio Club. 
36. Bronx Radio Club of New York. 
37. Hill City Radio Club. 
38. Staten Island Radio Club. 
39. Radio Club of Jamaica, L. I. 
40. Radio Division, Hudson River Yacht 

Club. 

41. Bushwick Evening Trade School 
Radio Club. 

42. Roselle Park Radio Club. 
43. Camp Walkill Radio Club. 
The club exhibits at the third convention 

overshadowed those of all previous years, 
even beyond comparison. One of the finest 
installations of the radio clubs was that 
made by the Radio Division of the Hudson 
River Yacht Club. 

In the next issue of RADIO WORLD will be 
published illustrations of the various ex- 
hibits and news of the convention. 

One of the features of the show was the 
fact that A. H. Grebe & Co., Inc., installed 
a complete 500 -watt transmitter under a 
special license to operate three days, the call 
being 2CYT. 

Radio and the Churches 
ROGER W. BABSON, the well-known 

statistical expert, is quoted as saying: 
"A hundred thousand churches in this coun- 
try and their millions of members little 
realize how their institutions are to be 
changed by radio broadcasting. People, like 
water, travel along the lines of least resist- 
ance. If they can hear at home by the fire- 
side, on the radio, the same service that 
they would otherwise have to go out and 
hear, they are apt to remain at home and 
use the radio." 
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Radio and the Woman 
By Crystal D. Tector 

UNKNOWN to F. H. the other day I visited town 
and, going to one of the largest radio stores, bought 
all the necessary parts for the "Flewelling Circuit." 

Two days later, when hubby arrived home on the 6:10, he 
was much surprised to find that I had taken his set and 
put it away, and in its place was my work of art. Well. 
you never saw a more surprised n'an in all your life. He 
just couldn't understand how any woman (he generally 
calls them "mere womings") could make a set. It worked 
so well that we decided to let the old set stay upstairs and 
play around with the "New Flewelling" awhile. You want 
to try it, girls! It's more fun than making a cake or a new 
dress, especially if you surprise some one with it. And 
the satisfaction you get out of it when you can stick up 
your chin and say: "Oh, yes; I made it myself !" 

* * * 

While we are on the subject of making things, I know 
that there are a lot of men in town that' have turned out 
to be real handy around the house just by showing the 
folks that they could make things if they really wanted to. 
They had the bad habit of telling their wives and mothers, 
"Oh, send for the carpenter. He'll fix it. I'm too tired- 
hard day at the office," and all of that. But now that they 
have demonstrated that they can do something if they feel 
like it the plumber and carpenter don't make so much 
money driving a few nails or fixing a leaky faucet. 

* * * 

I had quite a time finding the correct way to solder, and 
nearly gave it up as a bad job; but by wasting plenty of 

solder, burning the table and my hands quite a few times, 
I finally found out that I had to clean the parts, then put a 
little flux on it (funny brown stuff that smells terrible 
when you put the iron on it), and not let the iron get red 
hot. It surely is a great satisfaction to see the parts stick 
together after you have "muffed" it a dozen or more times 
and then found out the right way all by yourself. 

* * * 

The large New York department stores are making quite 
a lot out of the radio craze these days. Last week a few 
of my friends and myself went shopping, and, of course, 
we had to do two things: one was to visit the millinery 
department and the other was to look around the music 
department. Imagine our surprise whe we found that 
the store had given over half the space that they had for 
the music department to an up-to-date radio department, 
with plenty of sets and nice young men to demonstrate 
them for us. We listened to more sets and things than 
we had ever known existed, and the clerk was such an 
agreeable chap. He never did get tired of explaining just 
how everything worked, and it was perfectly understand- 
able, too. Some of those radio clerks like to hear them- 
selves talk about "super -impose, self -heterodyne" and any 
number of fancy technical terms which very few people 
understand, and it is a welcome relief to have somebody 
talk in such a way that you can understand. Of course I 
don't mean that I personally object, but it seems that the 
"experts" are acknowledging that just because they under- 
stand those terms there is no reason why every one should. 

Radiograms 
ALL 

police and fire -alarms will soon be broadcast if a series 
of tests which William B. Quinn, of Jersey City, is conducting 

are successful. He intends to install an intercommunicating sys- 
tem in every police and fire station throughout the city, and equip 
all the police and fire stations with receiving apparatus. 

* * * 

HOPE can now be held out for the deaf if experiments made 
by Dr. MacLeod Yearsley, of London, a famous aural surgeon, 

turn out successfully. He recently was inspired by the report that 
a deaf man 77 years of age, was made to hear the human voice for 
the first time in 30 years through a radio receiving set. Taking 
Harry Shwer, a boy 13 years old, who has been deaf from birth, 
he made the experiment of placing him before a loud speaker. The 
youngster quickly evinced the fact that he could hear, by tapping 
his foot in rythm with the music that was at the time being played. 
Dr. MacLeod Yearsley holds great faith in re-educating the deaf 
to hear by means of radio and thinks that this is the biggest step 
in that line that has been accomplished. 

WHAT is said to have been the first time that proceedings 
of an important stockholders' meeting have been broad- 

cast, was recently accomplished in Chicago, when the Chicago 
Edison shareholders conducted a long-distance meeting and voted 
by radio an increase of $20,000,000 in the capitalization. 

* * * 

ACOMPLETE broadcasting equipment was installed at the 
Longacre Theatre in order to insure the successful broad- 

cast of "The Laughing Lady" on March 2. This play was broad- 
cast through Westinghouse, but the complete speech -amplifying and 
power -amplifying apparatus was installed at the theatre itself, to 
insure the successful broadcast. 

* * * 

ARECORD for 9 KP, the radio station of A. J. Leonard, Jr., 
of Chicago, was made recently when reception of his voice 

and CW signals were heard at the Awarua station at Invercargill, 
New Zealand. This is a distance of 8,000 miles, and clear reception 
was reported. This station is an amateur -owned and operated station 
and is rated at 500 watts. It was constructed entirely by the 
owner. 

New York Department Store 
Holds Radio Exhibit 

AN interesting exhibition of radio goods 
was held last week at Gimbels' depart- 

ment store, New York City. This exhibit, 
which occupied half the fourth floor, was one 
the neatest laid -out showings yet seen and 
was appreciated by large crowds. 

This exhibit was held mainly to acquaint 
the public with the latest in radio and also 
to show people how broadcasting is actually 
accomplished. For this latter purpose, the 
Westinghouse station WEAF installed a 
complete station in the center of the floor 
arranged in such a manner that the visitors 
could see exactly how it is done. The broad- 
casting was transmitted over land wires 
through the agency of power amplifiers to 
the operating and transmitting rooms at 
Walker Streets, New York City, where the 

actual broadcasting was done under the 
most modern methods. 

All of the latest apparatus was shown and 
quite a few of the exhibits related to the 
improvements that have been made in radio 
in the past few years. This was done by 
arranging the apparatus in use three and 
five years ago in such a manner as to show 
by steps the improvements that have been 
wrought in all the different lines. This was 
a very instructive and interesting way of 
conveying to the uninitiated by visual means 
just what has been accomplished in the way 
of improvements. The huge ungainly look- 
ing keys that take up half a table, the noisy, 
dirty spark gaps that look like a monstrous 
static machine, the "coffins," or transform- 
ers, and everything that used to be consid- 
ered the height of perfection was exhibited 
right alongside of the present up-to-date 
apparatus that has taken its place. 

New Zealand Hears Troy, N. Y. 
THE broadcast of radio telephony from 

the Rensselaer Polytechnic Institute, at 
Troy, N. Y., on March 1, was heard dis- 
tinctly in Invercargill, New Zealand. Both 
the speech and music were reported very 
clear and fairly loud. Not much interfer- 
ence was noticed. This is a new record for 
distance, as the receiving station was over 
10,000 miles airline distant from the trans- 
mitter. The Troy station, WHAM, has 
recently established several long distance 
records, but the present one excels them all. 
It is a noteworthy fact that this station is 
not a commercial project, being merely 
established as a medium through which the 
students of the college may, through actual 
experience, become acquainted with the 
theory and practice of radio telephony and 
broadcasting methods. 
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(C. Kadel & Herbert) 
Mme. Canna Walaka, lyric soprano, when she sang for the benefit of 
a radio audience from the Waldorf Astoria studio of radio station WJZ. 

This was her initial appearance after her arrival in America. 

(C. Underwood & Underwood) 
Mlle. Andrei Lafayette, descendant of the famous French general and 
patriot, listening in to the super -regenerative set, nicknamed the "Rolls 
Royce" of radio receivers, at the Permanent Radio Fair, Hotel Imperial, 
New York City. Mlle. Lafayette distinctly heard a message of welcome 

broadcast from the Los Angeles "Examiner," Station KWH. 

(C. Ka21,I & Herbert) 
Mr. Herschel Jones, the man responsible for the fact that market reports 
ere being broadcast to the agricultural industry. It was only through 
hl tention to the matter that the Government finally decided 
to t,. .Ports that help the fariner and people in the outlying 
et It Is such men as these that realize the importance 

of radio to the farmers. 

Pictorial News Culled 

For Radio MT( 

Captions b y Robf r' 

llerl 
Dr. Francis Leroy Satterlee, noted X -Ray specialist, and his famous 
radio set This circuit was demonstrated to all the foremost radie 
engineers of the world and proclaimed to be the most startling thing 
discovered in a long time. The set is incapable of oscillating and is 

therefore non -Interfering. 

(C. Kadel & Herbert) 
The head of the Department of Physics at Ford - 
ham University, New York City, Rev. Francis 
Duffy O'Laughlin, S.J., Ph.D., who realized in 
the beginning the importance of radio and was 
instrumental in having one of the finest radio 
equipments installed at the University. The 
photograph shows Dr. O'Laughlin operating the 

model receiving station at the University. 

(C. nadel & Herbert) 
Gladys Ward, of the "'Ziegfeld Follies," operat- 
ing the super -regenerative set at the Permanent 
Radio Fair, New York City. Miss Ward, who 
is not very well acquainted with radio, hearing 
a buzz in the receivers and hearing somebody 
mention "B" batteries, immediately laid down 
the receivers and fled, saying that she didn't 

want to be stung. She wasn't. 

t 
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from Everywhere 
Readers 

Dougherty 

(C. Kadel & Herbert) 
Thousands of listen- 
ers have heard the 
chimes ring out when 
Station WOR, of L. 
Bamberger & Co.. 
Newark, N. J., signs 
off. The photograph 
shows Misa J. E. 
Koewing, one of the 
operators of the sta- 
tion, ringing the eve- ning chimes of WOR. 
Miss Koewing has 
the distinction of be- 
ing one of the first women broadcast 

operators. 

(C. Underwood & Underwood) 
Broadcasting the address made in honor of the "Father of His Country" at the foot of 
shown 
Washington Monument 

the introductory ryyaadddressss. This ceremony w shbroadcastHthrough station 
er of ceremonies, 

located at Arlington. 

(C. Photo News) 
A miniature radio re- 
ceiving set built into 
s small filing cabinet 
The set is a one -tube 
receiver and utilizes 
honeycomb coils for 
the inductances, as 
can be seen in the 
photograph. It was 
built by Milton E. 
Brounshield, of New 
York, and was one of 
the prize-winning en- 
tries of the amateur 
radio set contest held 
at the Hotel Imperial 

New York City. 

C. Kadel & Herbert) 

A modern plumber has installed a radio set in his shop to draw trade and also to keep the men contented, while "sitting around." I have never seen a plumber who has been at a loss for "time to sit around," even in his shop, so must take it for granted that the owner is either an ardent radio fan or else must want to be. 

(C. Fotograms) 
A new device which calls radio into 
use has been perfected by Prof. Leo Jacobson, of Charlottenburg, Germany, for strengthening the beats of the heart. It was found especially useful 
in the cases of men doing strenuous 
labor, euch as athletes and neonle r 11e.í 
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Answers to Readers 
1. 1 have an antenna of two wires, each 

175 feet long. Is this too long? 
2. What coils should I use to tune in 

POZf 
3. Please give me a panel layout for a 

honeycomb coil set.-Jack Alison, 374 
Broadway, New York. 

1. Your antenna is too long for efficient 
short-wave work, but for receiving the long - 
wave stations, such as Germany and France, 
it is O. K. For broadcast receiving and 
200 -meter work a single wire, 80 to 100 feet 
long, is sufficient. 

2. You should use 1250 as a primary. 
1500 as secondary and 750 as tickler. This 
is approximately the correct set of coils for 
the work, although you may have better 
success with 1300 as a secondary, depending 
entirely upon the construction of your set 
and what condensers you use. 

3. A layout such as you want will appear 
in an early issue of RADIO WORLD, with a 
complete description of a very flexible set 
embodying honeycomb coils. 

8 p 
í 

1 am un,'bte to erect an outdoor antenna. 
having has to use a flat loop or wire, as 
shown in the accompanying drawing. It is 
125 feet long and located in the attic, 20 
feet high. Will it work a t;i the enclosed 
honk -up which was published in RADIO 
WORLD, dated February 17, on page 11, by 
G. W. May? Will I be able to receive NAA 
by using this circuit f-Joe P. Horner, 
Nevado, Missouri. 

Yes, this circuit will work with the 
antenna you mention. Care should be taken 
that the antenna is well insulated at all 
places. Thi: circuit will allow you to re- 
ceive all wt .te lengths by slipping in the 
honeycomb .oils in the space left for them. 
This circuit also permits you to load up to 
24,000 by the use of the honeycombs. 

* * * 

In connection with the Flewelling circuit 
published in RADIO WORLD, dated Feb- 
ruary 24, will you kindly advise me of 
the following: n constructed the set exactly 

UV.200 

wNN 

1/driometerY _ ' I!ern/er 

-J 

200 Ohri . 
re'I'I,I 

1. Your hook-up is entirely wrong. It 
should be as per diagram. As it is the line 
shorts the tickler and also the plate battery, 
which is absolutely wrong. 

2. It is not absolutely necessary to use 

Hook-up given in response to inquiry of Mr. Carl 
Klausing. The 7 plate condenser connected across 
the primary and tickler circuit tends to increase 

regneration and affords easier control. 

?udió Frequency Transformers. 

Hook-up furnished in response to query of Mr. G. W. Jamieson. It Is the conventional regenerative hook-up embodying two variometers, a varic- 
coupler and two steps of audio frequency amplification. The condensers across the primary of the transformers may be dispensed with if neces- 
sary, but, if used, will tend to decrease any tendency of the amplifier to howl and distort signals. The potentiometer should be ali-ela ohms 

resistance for moot tubes. 

Kindly send me a hook-up for the follow- 
ing apparatus: One moulded bakelite vario - 
coupler; two moulded variometers; one 43 - 
plate variable condenser; one 23 -plate 
variable condenser; one potentiometer; three 
rheostats; three tubes; two transformers; 
two double -circuit jacks; one single -circuit 
jack; necessary gri'd leaks and condensers.- 
G. W. Jamieson, 209 Wellington Street, W., 
Chatham, Ontario, Canada. 

The hook-up you request is published 
herewith. 

* * * 

On page 16 of RADIO WORLD, dated Feb- 
ruary 10, you publish a picture of Dr. R. S. 
Piper and his one -tube set with patented 
coupling transformer. Where can 1 obtain 
this transformer? Where can I obtain a 
copy of the hook-up used? - Lewis 
McMahan, 112V5 S. Denver Street, Dallas, 
Texas. 

\Ve refer you to the photographers of 
picture-Underwood & Underwood, 417 

enue, New York City. They can 
ell information on this subject if 

rite them. 

as per instructions with the exception of 
using a 43 -plate vernier in the circuit 
instead of the .0015 mentioned. I am using 
a 'WD -11 with 90 volts on the plate, and 
cannot get anything but local stations very 
weak. What is my trouble?-Michael Van 
Praag, 73 West 95th Street, New York City. 

As explained in the text, this circuit is 
somewhat critical, and it is absolutely neces- 
sary to use the correct capacities as shown. 
If you deviate the circuit will not work 
properly. The condenser bank is also very 
important. It should be hooked up with the 
correct capacities just as shown. Try re - 
hooking this set, using the correct capacities. 
The antenna should be hooked to post 
marked A in the circuit. 

* * * 

1. I am enclosing a hook-up that I copied 
out of a radio paper we get out here, but 
fail to get any results. What is the trouble? 

2. Is the apparatus specified absolutely 
necessary? I am using an all -wave coupler 
instead of the one specified. Will this make 
a difference?-Carl Housing, Box 61, 
Topeka, Kansas. 

the exact apparatus specified to such a great 
extent. Any coupler can be used. This 
also applies to the condensers. As long as 
they are of the correct capacity it does not 
matter what make they are. 

* * * 

1. Where can I get a wiring diagram of 
the Reinarts tuner circuit? 

2. What parts are necessary? 
3. How many plates in a .0005 and .001 

condenser? 
4. Is radio frequency advisable with the 

Reinartz hook-up? - Richard Burgess, 230 
Main Street, Burlington, Vermont. 

1 and 2. We refer you to the Reinartz 
tuner circuit, published in RADIO WORLD. 
dated January 13, in answer to a question 
on the same subject by C. W. Stewart. 

3. The construction of a .0005 variable 
condenser generally incorporates 12 station- 
ary and 11 movable plates, mhich make 23 
plates. In the .001 there are 22 fixed and 
21 movable plates, which make 43 plates. 

4. Radio frequency with a circuit such 
as this is not advisable, but more audio - 
frequency can be added. Preferably not 
more than two extra steps as it is not ad- 
visable. 
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Latest Radio Patents I 

Modulating System for Transformers 
No. 1.442,141: Patented Jan. 14, 1121. Patanteet 

Raymond A. Helsing, East Orange, N. J. 
MR. HEISII\G'S invention relates to 

means for generating, modulating and 
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Heising's Modulating System for Transmitter& 

transmitting electrical oscillations, and more 
particularly to generating oscillations by 
means of clectri al discharge des ices. 

An object of the invention is to effect an 
improvement in the manner in which elec- 
trical discharge devices may be assoi fated 
in signaling and other systems, and also to 
provide a system in which a plurality of 
electrical discharge devices are ass -iated 
with suitable circuits to act as oscillation 
generating means. 

Further objects are to produce a signal- 
ing system with which modulated and un - 
modulated signals may be sent, ani a which 
a vacuum tube oscillates directly into an 
antenna. 

The invention is exeutplihed herein in a 
radio signal transmitting syste^ wherein 
the antenna itself is included in and forms 
a frequency -determining element of a high - 
frequency oscillating circuit, and is directly 
associated with a vacuum tube oscillator or 
a series of vacuum tubes 'cLtiug as an 
oscillator. The oscillation frequency is 
determined by the circuit, which includes 
the antenna. Vacuum tubes for modulating 
have been provided to effect the signaling 
modulation of the oscillations to be 
transmitted. 

New Method of Modulating 
Carrier Waves in Telephony 

No. 1,444,116: Patented Feb. I, 1113. Patentee: 
Raymond A. liaising, Millburn, N. J. 

THE invention of Mr. Heising's relates 
to oscillation generator circuits and to 

signaling by means of modulated carrier 
currents or electromagnetic waves. 
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Signalling by Means et Modulated Carrier 
Currents. 

One object of the invention is to associate. 
in a novel manner, two or more electron 
discharge oscillation generators. 

In the operation of signaling systems 
%%herein the principle of successive or plural 
modulation is employed, it is sometimes de- 
sirable that direct modulation of the high 
frequency carrier current by the signal cur- 

: rent should be avoided. It is another object 

of this invention to provide combinations of 
devices for and methods of signaling 
through the agency of successively modu- 
lated currents, the devices being so designed 
and associated that the above mentioned or 
other undesirable modulation is prevented. 

Since it is sometimes desirable to trans- 
mit a plurality of signals upon a single high 
frequency carrier wave, arrangements for 
multiplex signaling are also provided. In 
the operation of these there is produced a 
high frequency carrier current modulated in 
accordance with a plurality of intermediate 
frequency currents, each of which is itself 
modulated in accordance with a signal or 
low frequency current. 

Internal Construction of 
Vacuum Tubes 

No. 1,444,471: Patented Feb. R 1113. Patentee: 
Wen. C. Whits. Seisnsetady, N. Y. 

MY invention may be applied to electron 
discharge relays or amplifiers of the 

pliotron type, and particularly to the con- 
struction of grids for such devices. 

In apparatus of the type mentioned, which 
comprises an evacuated vessel containing an 
incandescent cathode, an anode and a grid 
electrode interposed between the cathode and 
anode, it has been customary to form the 
grid by winding a plurality of closely 
adjacent turns of fine wire about a support- 
ing framework. Difficulty has been experi- 
enced in the construction and operation of 
such apparatus by reason of the fact that 
the turns of wire are apt to become loosened 
by reason of the unequal expansion and 
contraction of the wire and the framework. 
As a result the spacing between the turns 
may be changed, and in some cases the wire 
may move so as to come in contact with 
other parts of the device. 

The object of my invention is to over- 
come the above mentioned difficulty and 
provide a simple and efficient construction 
in which the grid wires will always he re- 
tained in their proper pocition upon the 
supporting framework and the desired 

spacing between turns will be maintained. 
In carrying my invention into effect I 

place along each side of the framework over 
which the wire is wound a closely coiled 
spiral of tine wire. When the grid is wound 
on the framework each turn slips between 
two adjacent coils of the spiral, and one or 
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White's Method of Vac aura Tub. Construction. 

more of the coils of the spiral will be inter- 
posed between adjacent turns of the grid 
w ire. 

A Compact Condenser 
No. 1,444,$14: Patented Feb. I, 1113. Pwatessi 

B. Ames end P. J. GiWeem Lowell, Mass. 
-HIE invention of Messrs. Ames and Gil- 
linson relates to electrical condensers 

and has for its object a condenser which is 
simple to construct, which is compact in 
form, which can be tightly compressed to 
expel any air trapped therein, which will 
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Ames and Gliienes's Compact Ceadsnsor. 

fit into a magneto rotor or other restricted 
spur, which has a large arra of contact be- 
tween the layers of conducting material and 
the terminals, whose layers of insulating 
material are symmetrical and imperforate, 
w ho.e layers of conducting material are im- 
perforate and formable from a band or rib- 
bon of material, whose parts are secured 
together by means not extending through 
the alternate layers of insulating and cot: - 
ducting material, and which is of generally 
uupr.vcd construction. 
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New Records of The DX Nite Owls 
Wants to Hear from You 

From Weston C. Libbey, Harlowto., Montana 
HERE they are: WAJZ, 1,612 miles, 

heard once. The following heard any 
nite: WBAP, 1,025 miles; KUO, 850; KPO, 
850; KFI, 850; WFAF, 470; KLZ, 470; 
KFGL, 470; CFCN, 350; KFCK, 725; 

Fig. 1. Hook-up used by Mr. 'Abbey. It is py the same as the Muter resenera- 
tive hook-up. The variometers should both 

be the saine. 

Fig. 2. One of the simplest regenerative cir- 
cuits, but one that is efficient on phone work. 

The potentiometer la absolutely essential 

ano 

en, 

s 
T 

Fig. 3. Modification el Circuit 1. LI can be 
a -.. r but must be placed in Inductive 

which la a coil of 175 turns. 

THE Lifter .1 RADIO WORLD win he 
pleased to receive sketch» of bu k-qa 

drama carefully is black Ink sr heavy 
pencil flies the «DX Nits Owls' who send 
is record@ with a view te pabiiikkg thole 

Send beck -ups of year seta, prsvYed 
they asnti» eseeethtng anetaL Send. 
ales, the names of the eerie» sake, of 
apparatus yea ere going. 

Make year letter, brief and Informative. 
Write en one aide sf the paper only. 

The letters ed hook -.p wilt be pub- 
lished is the earliest peesible pees ' aneaMr..1 
RADIO WORLD. 

WOC, 900; WLAG, 712 miles. CFCA, 
1,325 miles, heard twice; WOI, 800, num- 
erous times; WLAL, 900, numerous times; 
9XU, WDAP, and KYW, 1,010, hear often. 

The equipment that I got these stations 
with consisted of 1 Cunningham detector 
tube, 2 Duck variometers, 1 Remler poten- 
tiometer, 1 Duck socket, 1GR grid conden- 
ser and leak, Murdock condenser, a Remler 
aerial, 80 feet long, 30 feet high at lead-in 
end, and 15 feet high at free end. 

Honeycomb coils ought to work all right 
in 02, or a bank wound coupler. I've not 
tried°either yet, but am going to. 

I would like to hear from any one trying 
either D1 or D2, letting me know what re- 
sults they get. 

* * * 

NPG at 1 A. M. 
From Dr. Arthur R. Garvey, 154 Moody St., 

Waltham, Mass. 
IENCLOSE picture of my latest home- 

made regenerative set, three stage audio 
frequency. It will be noted that I am using 
the duo lateral coils which I consider the 
best and only tuning inductance; one jack 
for the detector tube, and two jacks con - 

Dr. Garvey's Home -Made Regenerative Set 

netted in series which may be used on either 
the second or third stage by means of an 
anti -capacity switch mounted nearest the 
last jack. The other anti -capacity switch is 
for disconnecting the A and B batteries. 

My first set, if I may call it a set, was in 
1908, when all that could be heard was an 
occasional dash or dot and the time signals, 
from Boston, I believe. A 75 ohm receiver, 
a crystal detector and a home-made tuning 
coil completed the outfit. I had only reached 
the loose coupler stage when the war 
brought about the end of the amateur radio 
activities. The first time the voice was heard 
through the air stimulated interest again 
and led from one bulb to the present outfit. 

The box is not compact, but is about 24 
by 15 by 10 inches. Everything is so ar- 
ranged that new hook-ups may be tried out 
with a minimum of trouble, and to this end 
I have a terminal rack or shelf under the 
bulbs and transformers. All battery con- 
nections and jacks come to these terminals, 
and it can be seen that there is no cutting 
of soldered connections for trying a new 
hook-up. There is room in the box for the 
B batteries and these also go to separate 

terminals, and a dead battery is easily re- 
moved or tested. 

Many have found trouble working a third 
stage and so did I. A poor or dead B bat- 
tery will cause much trouble and the in- 
ductance of each circuit must be under con- 
trol. I have obtained excellent results with 
a slight loss of volume by using a fixed con- 
denser .0005 across the plate and grid con- 
nection of the last tube. I think, however, 
this would be an excellent place for a small 
variable condenser. 

Although it is claimed that duo lateral 
coils are harder to tune, I do not find it w, 
and enjoy the advantage of listening on any 
wave length, making it possible, as I have 
done, to listen to the high power French 
stations and time signals all over this coun- 
try. Recently I listened to NPG, at San 
Francisco, ticking off the 1 A. M. signals. 

P. S.-My antenna is wholly indoors,be- 
mg about 120 feet of bare wire in the attic 
of the house. 

e s * 

"Clear and Loud" 
From Lloyd R. Dickens, 122 Windsor Ave, 

Windsor, Ont. 

POSSIBLY 
some other readers of RADIO 

WORLD may be interested in the perform- 
ance of WD -11 tubes, so I will describe re- 
sults obtained here. 

Some months ago I constructed a regen- 
erative circuit, using hook-up shown and in- 
stalled it in my home in Stratford, Ont., 150 

Var Grid eke 

// 
P 

Cond. 

Diagram of circuit with which L. R. Dick» 
had accomplished marvellous results. It is 
single circuit receiver using the rots ter s 

tickler. 

miles northeast of here. I use WD -11 tube 
and my aerial consists of 100 feet of wire 
strung in the attic. Some of the station 
heard from follow: WWJ, 150 miles; 
WCX, 150; WBV, 350; WGY, 350; WEAF, 
400; WJZ, 375; WOC, 525; WKAG, 450; 
WDAF, 775; CKCB, 900; WDAO, 1,140; 
WF'A, 1,175; KDZP, 2,100 miles. 

These are not all by any means, but wí11 

give some idea of range covered and I think 
the last one, KDZP, Los Angeles, will open 
the eyes of some. This was logged on the 
night of Feb. 6, and again on Feb. 8. It 
came in quite clear and loud. 

* * * 

Glad to Hear from DX Fans 
From M. F. Drudy, Jr., Woodhaven, N. Y. 
MY experience with the short wave m 

generative receiving sets and the 

honeycomb, or duo lateral coil receiving sets, 

prompts me to defend the latter, notwith- 
standing the criticism that the honeycomb is 

inefficient and unsatisfactory. 
In one evening I have heard as many as 

seventeen different stations, distances rang- 
ing from a few miles to thirteen hundred 
and fifty miles; tuning out local stations and 

bringing in the most distant with perfect 

(Continued on page 21) 
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DX Nite Owls 
(Continued from page 20) 

ease. Furthermore this is done with an 
outside aerial only fifty feet long, including 
the lead-in. 

My location is 8825 Seventy-sixth street, 
Woodhaven, Long Island, N. Y., and would 
be glad to hear from any DXers. 

From January 8 to February 8 I have re- 
ceived the following stations: WAAM, 
KDKA, WGY, WEAF, WHN, WOR, 
WJZ, WGAA, WDT, WDAP, WBAN, 
KYW, WIP WWJ, WFI, WSB, Atlanta. 
Ga.; WRW, WBZ, WHAS, WBS, WDAF, 
Kansas City, Mo.; WLW, Cincinnati, O.; 
PWX, Havana, Cuba; WOC, Davenport, 
Iowa; WHAM, WGM, Atlanta, Ga.; WGI, 
WOO, KQV, WEW, St. Louis, Mo.; 
WAAB, New Orleans, La.; WGAM, 
Orangeburg, S. C.; WGR, WBAP, Fort 
Worth, Texas; WMAK, WMAQ, WHB, 
Kansas City, Mo.; WBT, Charlotte, N. C.; 
WMC, Memphis, Tenn. 

With a loud speaker I was able to bring 
in such stations as Schenectady, Pittsburgh, 
Atlanta, Memphis, Springfield, Buffalo and 
Chicago. Sitting twenty-five feet from the 
set, we could all hear plainly and pleasantly. 

And Without Am l ification 
From A. Riddell, 

ENCLOSED find the hook-up of my 
honeycomb receiver which you may pub- 

lish on the "DX Nite Owl' page. The 
stations I have heard from Jan. 1 to date 
are: KYW, WMAQ, WAAF, WDAP, 

Hook-up used by A. Riddell for one WD -11 tuba The condenser across the .ecoadsry and tickler enables the net to oscillate easier over 
much lower wave lengths. 

WBU, WHB, WPAD, WGAS, WGY, 
WWJ, WGM, WAAK, KDKA, WSB, 
WOC WGAN, WHAS WDAA, WOAG, 
WCAF, WAAM, CFCF, WJZ, 9ZAF, 
WOR, WGAK, WWI, GFGA, WKY, 
WOE, WLW, WIAO, WHAI, KSD. 
WBAP, WCAE, WNAV, WDAF. All 
were heard on a WD -11 tube without am- 
plification. 

. 

Records By Three Sets 
From Fiord Meyers, Du Quaky 16. 

j NCLOSED you will find record of the 
stations that I have received with my 

three sets: 
Crystal Detector-WOC, WSB, WHB, 

WDAF, WGM, WWI and KSD. Record 
with my 1 -tube set (variable condenser and 
variable coupler) is nearly the same as that 
of my honeycomb coil 2 -stage set. 

The record of both combined is as fol- 
lows: WOH, WLK, WSY, WOK, KHJ, 
KFI, DM4, KFAF, WDAL, WSW, WGM. 
WDAJ, KYW, WAAF, WMAQ, WEAC, 
WOZ, WOI, WIAS, WOC, WGAM, 
WJAM, WEAB, WHAE, WGF, WBL, 
WAAP, WEAII. WHAS, WIAR, WCAQ, 
WAAC, WMAF, KOP, VVWJ, WCX, 
WMAT, WLAG, WAAH, WOS, WOQ, 
WMAJ, WEAK, WCK, WEW, WMAY, 
WOAL WNAL, WOR, WMAK, WEAF, 
WHAM, WBL, WGY, WLW, WJAX, 

WKY, WLAL, WNAD, KDKA, WCAE, 
WQAA, WFAT, WQAQ, WCM, WFAA, 
WBAP, WPA, WKAL, WOAI, WFAH, 
KDYL, WIAO, WPAH, WGR, KFDF, 
CFCN, CGCJ, CFCA, PWX, KLZ, WAAZ. 

I also receive PWX, KHJ, and Canadian 
stations regularly and will be glad to fur- 
nish hook-ups for either of the three sets. 
My sets are all home-made. I constructed 
them all myself. 

a 

Listens Every Night 
From Thos. A. Peacock. es Portage St., West- 

field. N. Y. j j ERE is a list of stations I hear from 
L A every night. I can hear them very 
plainly: WGY, WGR, WOR, CFCA, 
WHAS, WEAO, WEAF, WDAP, WJAX, 
WWJ, WJZ, WPAB, WJZ, WLAB, WHB, 
\VEAE, WBAP, WDAJ, 9XD, KDKA, 
WOC, LMC, and also have heard from 
Omaha, Neb. 

On a Two -Stage Amplification 
From Richard l ougbrae, Gresnsbttre, Pa 

HAVE received the following on a two - 
stage amplification and one detector: 

WSB, WLC, Kl~V, WEAD, WLW, 
WNAP, KYW, WDAP, WMAQ, WWI. 
WNAC, WNAF, NBZ, WEAF, WGV, 
WRW, WHAZ, WHAM, WDR, WCAE, 
KDKA. WJAS, WBAK, WIP, WFI, 
WQAA, WHAS, KSD, WHB, CFZC. 

Every one of these I heard plainly and 
distinctly. 

A Happy Family 
From M. J. Wlasaa, lei Addison St.. 

BEING one of the happy family of 
readers of your magazine I am sending 

you the hook-up of my outfit that has been 
a great comfort to our whole household. 
We have so far been able to hear on just 
the one tube the following broadcasting 
stations: 

WDAP, KYW, WAAY. WBAA, 
WBAD, WBAP, WRAY, WBS, WBT, 
WBU, WBZ, WCAY, WCX, WDAE, 
WDAF, WDAJ, WDAY, WEAB, WEAF, 
WFAA, WFAC, WGAY, WGM, WGY, 
WHAA, WHAS, WHB. \JAD. WJAP. 
WOC, WRR, WHB, WJZ, WWI, CFCF, 
WBZ, KSD, WYJ, WPA, KDN, KHJ, 
KLZ, WOS, WPM, KDKA, WEAB, 
CEIBC, KDYL. 

Slade circuit receiver used by Mr. Wigwam. 
Note 

the nr Dle 

ptlae l method of t feedback 
by separate call, le commotion 

with the tor. 
My place of residence, where my family 

and outfit are, is at Green Bay, \Vis. My 
business being in Chicago I do not per- 
sonally hear very much, but my wife and 
children have the pleasure every night. 

My hook-up and record you may publish 
in one of your issues if you Nish as there 
may be some brother or sister fans Nho may 
be interested. 

(Continued ors page 25) 

The Power Amplifier 
for your Magnavox 

Radio 
THE Magnavox, in reproducing 

with extreme sensitiveness 
every signal supplied to it from 

the receiver, must necessarily re- 
produce any extraneous sounds 
which may originate in the receiver 
or power amplifier itself. 

Therefore, to obtain all the won- 
derful results of your Magnavox 
Reproducer, use it with the Mag- 
navox Power Amplifier. 

R-2 Magnavox Radio 
with 18.inch horn 

TiIS instru- 
ment is in- 

tended for 
those who 
wish the ut- 
most in ampli- 
fying power : 

for large audi- 
ences, dance 
halls, etc., but 
requires only 
.6 of an am- 
pere for the 
field. 

R-3 Magnavox Radio 
with 14 -inch horn 

AME in principle and construc- 
tion throughout as Type R2. 

Is ideal for use in homes, offices, 
amateur stations, etc. 

Requires one ampere field cur= 
rent from your filament battery. 

Magnavox Power 
Amplifier-Model C 

CAN be used with any "B" Bat- 
tery voltage which the power 

tube may require for best ampli- 
fication. 

2 -Stage and 3 -Stage 

The facilities and experience 
back of each piece of equipment 
bearing the Magnavox trade mark 
are unrivalled anywhere in the 
world. 

Magnatot r*olucts our/ be had of 
good dealers eteau here. 

Writ* to us for illustrated booklet 

The Magnavox Company 
Oakland. California 

New York Ofue: 370 Seventh Ave. 
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Radio Merchandising 
Classified Quick -Action Advertising, 5 cents per word. 

Telephone Bryant 4796 

New Radio Firms 
(The new firms and corporations men- 

tioned in these columns can be reached 
directly or by communicating with the 
attorneys, whose addresses are given when 
ever possible.) 

Moss Radio Sales Co., 1 Beacon St., Boston, 
Mass.; Henry C. Lynch. 

Instrument Co., manufacture electrical and 
radio instruments, $50,000 William E. Orth, D. 
L. Diehl, John F. Whittaker, Harrisburg. (Cor- 
poration Service Co.) 

Iowa Radio & Electric Co., 011ie, Ia.; V. 
Gilbert Fye, successors to F. M. Andrews. 

Central Illinois Supply Co., 119 N. Main St., 
Abingdon, Ill.; Fred B. Ferris and Guy E. Bon- 
ney. 

Baldwin Radio Sales Corporation, 1800 Montrose 
Ave., Chicago; Henry T. Roberts and others 
incorporators. 

Schott Radio & Electric Co., Emington, Ill.; F. 
H. and Wm. P. Schott. 

W. T. Rock, 2115 N. Main St., Bridgeport, 
Conn. 

Liddell Electric Co., 89 S. Main St., Waterbury, 
Conn. 

Sunflower Radio Co., Room 333, Sunflower Bldg., 
First and Main sts.. Wichita, Kan. 

Alexander Radio Electric Co., 1515 Olive St., St. 
Louis, Mo.; J. G. Alexander and others. 

International Electric Co., electrical supplies, 
$500,000, Wilmington, Del. (Corporation Trust 
Co. of America.) 

Firth Radio Corp., New York City, $5.000; M. 
Bernheimer, S. McGovern. (Attorney, E. Bern- 
stein, St. George, Staten Island). 

Hoosic Engineering Co.. Hoosic Falls, N. Y., 
make electric specialties. $20,000' F. S. and S. P. 
White. (Attorney, E. Tiffiny,Floosie Falls.) 

Owing to confusion caused by a similarity of 
names between the Radio Corporation of America 
and the Radiola Wireless Corporation, of New 
York City, the latter has decided to adopt the 
name of The Aerovox Wireless Corporation, based 
on its trademark. 

Radio Stocks 
(Quotations as of February 28, 1923, fur- 

nished by Frank T. Stanton & Company, 35 
Broad Street, New York City, Specialists in 
Wireless Securities.) 

Stock Bid 
American Marconi Stamped Sc 
American Marconi Stamped $5 
American Tel. & Tel 123 
Canac:ian Marconi 23 
Dc Forest Radio 7 
Dubelier Condenser 43 
English Marconi com 11 
English Marconi pfd 11 
Federal Tel. Calif 5 
General Electric 185 
Hennessey Radio Corp. Pub 9 
Manhattan Elec. Supply 55 
Mackay Company corn 115 
Marconi Int. Marine 8 
Radio Corporation corn 33 
Radio Corporation pfd 3 
Spanish Marconi 1 

Western Union 1163 
Westinghouse E. & M 64 

Coming Events 

Asked 
15e 
$7 

123% 

10 
5 

15 
15 
6 

186 
11 
56 

116 
10 
44 
33 
3 

117 
65 

PERMANENT RADIO FAIR FOR BUYERS, 
Hotel Imperial, New York City. Open from 
September, 1922, to May, 1923. 

SOUTHWESTERN DIVISION NATIONAL 
ELECTRIC LIGHT ASSOCIATION, Oklahoma 
City, Okla., March 14 to 16; S. J. Ballinger, secre- 
tary, San Antonio Public Service Co., San An- 
tonio, Tex. 

ILLINOIS STATE ELECTRIC ASSOCIATION. 
Chicago, March 16 and 17 R. V. Prather, sec- 
retary, Mine Workers' 'Building, Springfield, 
Ohio. 

Prevents Phone Tips Falling 
Out 

THE difficulty of preventing phone tips 
from falling out of binding posts and 

the poor contacts that often occur have 
been eliminated by Union radio phone tip 
jacks, made by the Union Radio Corpora- 
tion, Newark, N. J. Union radio jacks are 
especially convenient in CW circuits, WD - 
11 connections, coil mountings, experimental 
circuits, or, in fact, any part of a set where 
quick changes are needed. In addition to 
accommodating any telephone cord tips 
manufactured they also can be used with 
several sizes of bare wire. To mount 
Union radio tips on any panel a hole is 
drilled, using a 7/64 drill, then the bushing 
inserted and the lock nut which holds the 
combination tension spring and soldering 
lug in place is screwed on. 

New High Power Wireless 
Station for Canada 

IT is reported that the Marconi Com- 
pany has matured plans for the erection 

of a powerful wireless station at Vancouver, 
British Columbia, which will cost $2,000,000. 
This station, it is said, will be one of the 
giant stations of the world, exceeding in 
power any other Marconi station at present 
in existence, and which will in effect make 
western Canada an important factor in 
world wireless communication, linking it up 
on one side with Australia and the Orient 
and on the other with Europe. 

Relaying and Broadcasting on Different Wave Lengths 
REPORTS Coming from Cleveland that 

i.tdio concerts from KDI<A, t'. ';ast 
Pittsburgh, Pa., broadcasting st.,':ion 

of the Westinghouse Electric & Manufac'ur- 
ing Company were being received ,.y.,ith 

greater volume than the broadcasting of 
local concerts occasioned little surpri,,i to 
members of the radio engineering depart- 
ment of the Westinghouse company who had 
been experimenting with short wave broad- 
casting and relaying of KDKA's concerts. 

It had been confidently expected that radio 
enthusiasts in Cleveland would be surprised 
to hear KDKA coming in with great 
volume as experiments in the relaying of 
short wave signals had been going on for 
some months under the direction of the 
radio engineers. 

Many fans of Cleveland are still puzzled 
at the good volume of KDKA's signals be- 
cause their city seems to be a perfect dead 
spot and has been so recognized by radio 
men for years. It has been said that get- 
ting into Cleveland via the ether is a task 
that radio experts have been working on 
for some years but with little success. 

This characteristic of Cleveland is one 
of the reasons that Frank Conrad, assistant 
chief engineer of the Westinghouse com- 
pany and a radio inventor who is recognized 
all over the country, chose to relay his short 
wave signals from KDPM, broadcasting 
station of the Westinghouse company located 
in Cleveland. His experiments were carried 
out through the assistance of L. W. Chubb. 

engineering department and the results at- 
tained through this method of broadcasting 
have been so good that a new era in radio 
entertainment may result. 

Short wave relaying is the newest method 
of radio broadcasting. To those who are 
unfamiliar with the terms it means in short 
broadcasting on 100 meters or lower wave 
lengths by a powerful station. These short 
wave signals are then picked up by a short 
wave receiver and in turn relayed through a 
broadcasting station tuned to 360 meters. 
The person operating a 360 -meter receiver, 
of course, hears the 360 -meter signals and 
will not hear the 100 -meter waves as most 
of the receivers in common use will not 
work such short wave signals. 

Relaying these short wave signals as the 
Westinghouse company does through its 
Cleveland station is interesting to the radio 
amateur, particularly as the 100 -wave meter 
signals are sent out simultaneously with the 
360 -meter concerts, neither interfering with 
the other. It requires special apparatus. 

For instance, at East Pittsburgh for this 
short wave broadcasting there has been in- 
stalled two transmitters controlled from the 
same microphone, one transmitter operating 
on 360 meters, the other on 100 meters. 
There are also two antennae, KDKA's long 
antenna which is 105 feet high and 200 feet 
long used for sending on 360 meters and the 
short wave antenna which is 35 feet high 
and 40 feet long, used, of course, for send- 
ing the 100 -meter signals. A significant 

casting is that very short antennae are used 
both for sending and receiving. 

In Cleveland the 100 -meter waves are re- 
ceived on an eight -foot square loop for the 
reason that a short antenna is needed and 
that seems the best way out of the problem. 
The antenna is located inside the building 
and is connected to a single circuit tuner, 
detector and two stages of amplification. 
The output of this receiver is put into a 
250 -watt transmitting set, containing one 
oscillator and one modulating tube. The 
sending antenna at Cleveland is a duplicate 
of the one at East Pittsburgh used for 
sending on 360 meters, being 105 feet high 
and 200 feet long. 

There are, naturally, difficulties encount- 
ered in relaying these short wave signals. 
For instance, the small size inductances and 
capacities are difficult to construct. A slight 
change, like the swinging of an antenna will 
change the wave length and throw the re- 
ceiver out of tune. One of the reasons for 
using the loop as a receiving antenna is to 
guard against such mishap. Also a separate 
building on the roof of the Cleveland 
foundry of the Westinghouse company, 
located on the lake end of West 58th Street, 
had to be erected as the rattle of the 
foundry set up interference with reception. 

On the other hand the efficiency at 100 
meters is much better on account of the 
lower electric losses, which condition per- 
mits more radiation from a given antenna 
from the same amount of Hower intuit than 
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PROTECTION 
Teleradio Filament Protectors 

For detector and amplifying tubes. 
Price, Single Pole, iOe; Double Pole, 
80e; Renewal Fuses, lec ea. 

Teleradio Lightning Arresters 
Electrical No. 5537 

The wily ARREST- 
ER. erlrored by the 
Na"I II:.uA nf t'n- 
dcrwrtt.r., whlrh. re- 
tells tc,r 51,00. 

At year dealer's. Other-alse send Pemba» Price 
sad Olye Dealer's Nam., 

TELERADIO ENGINEERING CORP, 
499 BROOME 8T NEW YORK 

Makers of Te,eradlo :Lpr7.tisltice ¡Mona. 

The dials with absorption losses 
reduced to a Minimum 

Si ecln!ly de.+len.d errns-.,ei tiny in.uree minimum 
line. F:nmurl, ,,ln,luat l.'n ami nun:herr are tartlru- iorly ewer. i.noh so silt! º,I Mist nn¡era do not In- 
tcit're with ea.y. arcut .rc rradn.. 

dial+ are mnul.l,.1 fn,m genuine Na -alit 
mwtertal. ICL.n.tnt heat will not &frt.t tl;rm Thep 
TUTU Use; cannot warp. 

3INCH DIAL 35o 
2 -Inch dial for rh,.etat irtrnliometer u., 504: 

a ï." d,al, 7Sc. 
Send stamp for literature. 

Alden Manufacturing Co. 
Formerh AldeaNanier Company 

52 Willer St., Springfield, Mau. 
Dept L. 

CA -A cg 

IMMEDIATE DELIVERY 

FLEWELLING CIRCUIT 
ACCESSORIES 

23 Plate Precision Condensers 
13 Plate Precision Condensers 
SSS Flasd Condenser, 
Two -Coil Mounts Deforest License 
D. L. SI Honeycomb Coil 
D. L. 75 Honeycomb Coil 
Variable Grid Leek only 
Variable Grid Leak and Cond. 
High Grade Bakelite Rbsoetat 
W.D. 11 Tube Socket 
V. T. Tube Socket 
Hard Rubber Panel, 7x18 

No C. O. D. Postage 
Write for prices on other parte 

MAIL ORDER DIVISION 

ECONOMY RADIO CO. 
132 Nassau Street New York City, N. Y. 

11.15 
.M 
as 

LIS 
1.4 
L48 
asa 
as 
Jla 
as 
aS+ 

1.1111 

Paid 

ASSEMBLED 
No. 17 Crystal Detector, 27e each. Post Paid 

Assemble your own Crystal Detector. 
Complete parts for panel mounting; m- 
gsesmbled, in envelope. Highest quality 
design and finish. Heavy brass nickel - 
plated with Bakelite Knob. 

MAIL ORDER SPECIALS 
Melded *Meese s .31 
Duel« Phone Clip, 2 fer .07 
Nita. Baldwin Type "C" Phones ... 9.05 
MPMCO 8poe'al WD.11 Transforme.. 2.99 
11 Plata Variable Condoner, Red Melded... 

Ends 1.24 
21 Plato a.densr 1.34 
43 Pluto Condom« 1.73 
3. Molded Dial .23 

Heiden Place Machine Co. 
Masafastwers et RPMCO WIRELESS PARTS 

M Hidden Place East Orange. N. J. 

Broadcasting Bill's 
Radiolays 

By IP1LL-13f E. DOUGLASS 
N last month of n anv birthdays when 

we heard so much on "Truth" just be- 
cause one bright young feller pulled a good 
one in his youth, I have often stopped to 
wonder, after all, if it nas trite that the 
world is gettin' better cv'ryday. I wish I 

knew. Just the other night by radio sonic 
wise gazaboo's son handed out a lengthy 
lecture on the life of 'Washington. 't'es, we 
told how George chopped cherry trees an' 
wouldn't tell a Ion-said the Father of our 
Country couldn't do it if he'd try. But I 
reckon Father Georgie never fooled with 
Radio, or stayed up all night to "listen in" 
or else I guess he'd know lto-v hard it is to 
tell the truth lout stations you can get, 
%then you've gone bugs on Radio an' got a 
wireless set. An' of course he never had 
to try new hook-ups every night that are 
printed in the papers. There ain't half of 
'cm that's right. G.,sii I reckon Ananias with 
his whiskers to his knees would be tickled 
half to death if lie could work with some 
of these. Ile could tell the world about 'ein, 
how with just a single tube he could "pick 
up" far off Russia-if you b'lieve him yer a 
boob. Down in our town there's a feller 
with a hook-up that's a peach, when you 
hear him talk about it, it's an outfit with a 
reach. So I've often stopped to listen on 
this "wonder set" of his, hopin' he'd make 
good his story if his set is such a whizz. 
But of course when I drop in on him he's 
got a tale of woe how his set wuz working 
beautiful until an' hour ago, when this thing 
er that had happened. I remark "That may- 
be true." Then he springs a lot of alibis 
until the air is blue. Now you take that 
little set of mine with only the detector, it's 
surprizin' how I get 'em, it's a regular col- 
lector. With a pair of rubber earmuffs 
fastened on my head real tight, I pick up 
a hundred stations just as easy any night. 
Distance don't make any difference I can get 
'em without tryin'. "I can't hear yet!" wha' 

ja say Min? No, of course not, I'm not 
'yin'. 

(Copyright, 1fexi, Wearinghouee Electric a 
manufacturing Company.( 

FREE 
CATALOGUE 

Make D X Records 
With D X Supplies 

This Catalogue should he called 
"Recipes for Long Distance." 
It was written to help ama- 
teurs pull in the most distant 
stations. 

D -X -Radio Company 
Specializes 

on instruments built for Dis- 
tan -J. If you want to jump 
States or reach over mountains 
you must use the proper 
equipment. Our instruments 
do the trick. 

For Free Catalogue 
Write Department MD 

D -X -Radio Company 
123 Liberty St., New York City 

Radio World, 52 issues, iii. 
Subscribe direct or through your 

news dealer. $6.00 a year, $3.N six 
months, $1.50 three months. Radio 
World, 1493 Broadway, N. Y. C. 

RADIO STORES 
VARIABLE CONDENSER 

has been proven the beat It i. 
used in the world'. foremost Re. 
flea set, over 25.(OD of whir h 
have been .J.t tupi' c rte i,., t 
four months 

REFLEX DIAGRAMS 
continually appear rh' 
papers and periodicals. Rid,. 
World of March 3 con iau.. 
eral good ones. 

THE RADIO STORES 
VARIABLE ('ONDE.NSER 

Mire., the hoe :round' JP, rncwtrai 
to Mr opcei.,.w nl Re/le amu 
Fiescilisz i;r,rt. 
the cast eta t,w post. Rr.toe 
east with shalt hell in true e 

ter in large. brill Nu.hmgt 
nwlattng material tappet-met.. 
t sett. throughout. Precision 
orkman.h:p Pr it ereiceer:ng 

'sign 

Subscribe direct or through your 
news dealer. X6.00 a year, $3.00 siz 
months, $1.56 three months. Radio 
World ILO Rreaa w.v_ N_ Y. C 

LIST 
Z3 Plate -1119 mid e4.25 
Capacity, ratio 12 to 1. e7 
43 Plata .8111 mid - $A.75 
Capacity. ratio 22 to 1. 

RADIO STORES CORP. 
222 West lath Bernet NEW YORK CITY 

If your dealer bat see. M et.ea. ele We name solfa ,eriefastsnate, 7 
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Rexite Synthetic Crystals 
Sensitive over the entire surface. 

Price, including special catwhisker, fee. 

Dealers-Write for unusual propoattiow. 

THE AIREX COMPANY 
227 Centre Street New York 

12101 -OHM L'76a..`ks 

RESISTANCES IN STOCK 
Fer Me New Super Clrsults 

RADIO STORES CORPORATION 
DISTRIBUTORS 

220 W. 34th St.. N. Y. City Laumaers 10110.0210 

A Wonderful Opportunity 
The Pastern Division of TIM RADIO 

OORPORATION Ole AMORICA leapt no net er ineape- 
rlsessd appUeanta in their ssrvlea ai Wireless Operators 
other than our Graduates. Investigate the advantages ef- 
faced through taking either our HOXO STUDY a ERRI- 
DIINC7 sour« In Radio. 

RADIO INSTITUTR OP AMERICA 
Formerly Marconi Institute 

222A Broad u uy New York City 

RADIO PA N ELS 
Cut meetly te die and @hipped within il bona 

'4 inch thick. 1Ste per sisare Inch. 2/10 tuas. 
I Ste per Apure Inch. Made of the highest grade 
black fibre. This material possesses high dleleetrte 
strength. la Inapyuim. unbreakable. may te wort 
end takes a oleo finish. Special offer. srsi'A. gee: a 
1 I U. 61.00. Mirage paid. 

W I L E Y PANEL CO. 
2323 Se. astral Park Ave.. Mime, ilL 

ItUlilil\S 

RADIO DESK 
A Place For Your Radio Set 

Separate arranged closed compartments 
for Batteries, Head Sets, Tools, Extra 
Parts and other Appliances. 

Useful and ornamental in any home 
with a receiving set. In oak and mahog- 
any finish. 

Send for ¡flustrated Literature. 

ROBBINS WOODWORKING CO. 
LIBERTYVILLE, ILLINOIS 

N 0\70-\ 
"B" B T ERIES 

i ,1t- _ 
1 <a 1=<1 

01 -,, ,-j. 
.G;''`i v-_ .i 

l '', 
u i u 

NOTE 'THE INSULATED BlNDING 
POSTS AND 71N. WIRE CONNECTOR 

NOVO M'F'G C O. 
f4.24 W. 33b 57. 531 S0. DEARBORN ST 

NEW YORK CHICAGO 

1111111111111111111311111111111111111 

GUARANTEED 
REPAIRS 
Brow and Rmrmd-Ott 

VACUUM 

TUBES 
red Gesvatae Timm 
W.D.-11 not accepted 

for repair 
Veer Makes should keens, but 
If be dew sat ear direst te 

HARVARD RADIO 
t ABORATORIRS 

Boston 0, Mesa. 
-turned Parse Pea S.S.D. 

RADIO WORLD 
TiiODNP, IRTART MS 

pUR1i® RIMY W>mME6IDAT 1Desrd 
SATURDAY OP SAM NORM 
PR« EQìLiCASIC61 «rum 

1498 

ROLAND BUR= PPifNRaaT, ystrtdsat sadew 
Y 1L EfsflgMBl. T1w-Treddmt 

MID IL .i.ARL BeeMag red lfsasiee 
1406 BROADWAY. 11I1W TORY. N. T. 

TECHNICAL EDITOR 
ReWR L Deugkerh 

SUBSCRIPTION RATES 

ere 0 MAN Tase N EM 
mix ateatkb ELM tia 

Add tl.ee a year ates tor teen Mine. 
amada SO secta 

lesatpt be saw alisaba it the Mat wry et 
RADIO WORLD BMW se Ara site tMöu be 
Orr arda. la aaeaW miasetadsarw et le fir 
abretptlen eerie: 

ADVERTISING RATEE 
Dee paga: Oree tear-i140.H. 
Ralf. Qeansr. TWed and ire -Atoad Pew at 

presiertleetee mesa 
Or bah. gee thee -88.00. Pre eats Mea 

$0.40. 
O. fear eseneetlre tesela 101r Oiaeeeea 
Os Wraa sseanetiee tarea 11% mesera' 
Oenr tad Drained -pasa rate made Recen a e ullenda. 
Terma 66 dap Nit 0% 10 days. 

CLASSUF1ED ADVIRTMEME TS 
Me stets pee word. IDetenia. 10 .ade. Dir 

erat at 10% a 4 sossaslg's leu ss 1I% a 
Wrenn a.sss.Bw lava Osi lath cede. 

Pasted a wad -dee ma»». Ma«+ U. usa. 
al the Pess effile et 11.w Tek. New Yet. re« 
west etMarti a. 1270. 

IMPORTANT NOT$CR 
mute wmi Mathis ear 

ebbeaen 
Wee be ride 

la 
end eel Wear sfrerreedy 

wren etorer 
podia dts ÌL 

e ver Sr hard M are ere ose a areaelaa 
regard ter the tars the patildber drelarr 
rooportlittts te otalw-Y st pouce NeaYa 
et pasta sdietty oofdale& the pier wiesi 
set et dohelss ds t e elfe wen» the 

Wrestles 
faewaydl theated ̀a gpas- to 

Me andM neaíers 
The etabaea te aids ta geed AW rad se ea 
Yoe W erreerweA la ausetee owe elder the 
patekse crames per» haw miteL 

Do Magnets Affect Tubes? 
There has been considerable mention 

lately in radio literature regarding the 
effect which a strong, permanent magnet 
exerts upon the action of audions. Experi- 
ments conducted by John Stone Stone are 
recorded wherein the author describes a 
magnetic field created in and around the 
tube in such a manner that the vertical axis 
of the magnetic field is approximately 
parallel to that of the filament, grid and 
plate elements. When the proper location 
of the magnetic field was found an increase 
in tube efficiency resulted. 

The presence of an electro -magnetic field 
is said to increase the flow of electrons 
from the filament through the grid, to the 
plate, and this increased flow means an 
intensification of the volume of amplification. 

When used on a two- or three -element 
detector the accelerated electron flow due 
to the presence of the magnet is indicated 
as being the means of giving the detector 
tube additional amplifying qualities. 

In whatever form the magnet is used, 
however, its position relative to the tube 
elements must be according to a definite 
space relationship between the filament and 
the poles of the magnetized cup, cylinder or 
other shaped mass of magnetically -charged 
iron. 

It is well known that only certain kinds 
of iron will retain a magnetic charge. 
Certain grades lose their charge almost 
immediately after being charged, while 
other alloys requiring special heat treat- 
ment will retain their magnetism almost 
indefinitely. This is an interesting field for 
amateur and professional experimentation, 
and one which will probably result in hang- 
ing up sonic new distance records in the 
radio hall of fame. 

PtATENTS 
Larksrentisproszel. 1. 
U. I. sad abroad Call er 
sett& FREE ADVICE. 
Pere. Vaoderbtlt 5210. 

61II 

525 A DAY 
Sellincs Shirts 

Larne @hire manufacturer want. again 
to sell complete line of abuts, pajamas. 
and night shirt@ direst to wearer. ad- 
vertised brand -noel mitre patt.rna-earr to sell. Ito experience or capital re- 
quired. Entirely new proposition. 

Wrier for free aweptsa. 
Nadia.. wire C... soi s.1 sae ey. R.Y.C. 

SSS Radio stations. pa list 
267 Mrs. s. who oesadio 

sets, per 
ape weBkN emotes 

11.94 
26.000 Radio Amateurs sad Manaiwo 

at Radii 
A 

se 
CI C fee 

ULAR ADDRFSSINGG CO.d. 
Mar 

160 W. ADAMS STREET CNICAOO. ILL 

RADIO MAILING LISTS 
12.450 Radio Dealers, esrerles U. S. by Strew 

14 
1,614 Raddie Mfrs. ss sriq U.S. by bares.. me lie. ULM 
1,767 Radle sorry Where. males U. S. by bow Der Ilei I34 

INI 

CRYSTAL FANS 
Are you satisfied with your crystal, 
or do you want better results? 

MOLYBDIC GALENA 
A new detector just discovered is 
sensitive even when ground to dust 
Send SOc for one of these wonder 
crystals. We will refund your 
money if you are not entirely sat- 
isfied. 

Phoenix Radio Laboratory 
Box 168, Phoenix, Arizona 

The NV asst Mart Wave Tuer em the Maid 
Only IEEE A PP em 1 lb. Send Is, paaiYL 

L. W. GOODMAN 
DREXEL HILL, PA. 

Oeebr -- Mistletoe' Pa., writes: Umbella 
men*with ay SOODMAII. herd a velor, "We w new 00 lles set free Su Friesien." Thu 

DENVER wee la and oink tie Slit. 

r 
+-T 

I Ir //.7 
To the Man with an Idea 
I offer a complrlkesi4e, experi- 
enced. efficient service for Iris o and 

W development ci his preposition 
Send sketch or model and duetrds- 
tion, for advice as to Poet. search 
through prior United States patenta 
etc. Preliminary advice sadly 
furnished without charm 
My experience familiarity with 
various arts tly maids me 
to accurately advise clients as to 
probable patentability before they 
go to any espima. 
Booklet d 

eat 
abl tatereWa, and ha 

fer . Wise beg. year idea. en« a 

RICHARD B.OWEN.retart Lary 
62 Owen Bullas. waSlesba, B. O. 

2276-P Woolworth RISS.. New Work Oto 
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DX Nite Owls 
(Continued from page 21) 

Two Interesting Logs 
From Robert H. Anthony, Boston. Mua 

INASMUCH as you were kind enough to 
publish in a recent issue stations re- 

ceived with our No. 3500 Amrad radio -fre- 
quency outfit, I thought you might be in- 
terested in extracts from our log book, 
covering two recent evenings' reception. 
The logs are as follows: 

FEBRUARY IOTH AND 11TH 
(10:30 p. m. to 1 a. m.) 

PWX Havana, Cuba. Piano Solo. 
KHJ Los Angeles, Cal. Woman Sing- 

ing. 
WBAP Fort Worth, Texas. Speaker. 

KY\V Chicago, Ill. 
WOC Davenport, Ia. Mississippi 

Syncopation. 
\VH'AD Milwaukee, Wis. 

KJJ Sunnyvale, Cal. Radio Shop. 
Singing and Orchestra. 

W FI Philadelphia, Pa. 
WOO Philadelphia, Pa. 

WDAP Chicago, Ill. Drake Hotel 
Orchestra. 

KOE Spokane Chronicle, Washington. 
(Signed off 7:34, Pacific Coast 
Time.) 

\VOR Newark, N. J. 
WNAT Philadelphia, Pa. 

KUO San Francisco Examiner, Cali- 
fornia. Music. 

\VCAE Pittsburgh, Pa. 
WDAF Kansas City Star, Missouri. Jazz 

Orchestra. 
Total, 17,972 miles. Time, 2 

hours 40 minutes. 
FEBRUARY 15TH, 1923 

T me 
P. M. Call Location City State Country 

WBZ Springfield Mass. U. S. 
8:10 CFCF Toronto Can. Can. 
8:10 WEAF New York City N. Y. U. S. 
8:17 CHVC Montreal Can. Can. 
8:25 KVKA Pittsburgh Pa. U. S. 
8:27 KNAC Boston Mass. U.S. 
8:29 WGY Schenectady N. Y. U.S. 
8:30 WOC Davenport !a. U. S. 
8:31 W\VJ Detroit Mich U. S. 
8:45 WFNA Dallas Tex. U. S. 
8:50 WSB Atlanta Ga. . U. S. 
8:55 CJCE Vancouver B. C. Can. 
9:08 KYW Chicago 111. U.S. 
9:10 WHAS Louisville Kv. U. S. 
9:17 CFCA Toronto Can. Can. 
9:25 WGI Medford Mass. U. S. 
9:40 WCAE Pittsburgh Pa. U. S, 
9:55 WJZ Newark N. J. U. S. 

10:00 PWX Havana Cuba Cuba 
10:11 WRAP Fort Worth Tex. U. S. 
10:20 WOAA Parksburg Pa. U. S. 
10:40 WGM Atlanta Ga. U.S. 
10:50 KLZ Denver Colo. U. S. 
10:55 WLW Cincinnati Ohio U. S. 

Total, 17.484 mile:. Average. 5,828 miles 
per hour. Time. 2 hours 45 minutes. 

a 

Not Claiming Special Honor 
From Theo Newsom. Lawton. Oklahoma 

IAM taking the liberty of writing you in 
regard to some DX records I believe to 

he good. however, I ant not claiming spe- 
cial DX honors, and also am not sending 
a list of stations that I can't duplicate every 
day. .Also I receive these stations on my 
magnanox, using a single circuit detector 
and two stage three to one transformers. 
Stations: KY\\'. WCX, WWJ. WDAP. 
WLAG, WOC, KHJ. \VSB. WFIB, and 
many other nearer stations. The above sta- 
tions were loud enough to he heard all over 
a four -room house, using 90 volts B battery. 

* * * 

From Canada to Corona 
From T. Ei.enatein, Corona, N. Y. 

IAM a constant reader of the R into 
WORLD and have read some of the DX records. T am somewhat of a "TAX N ite 

stele" T have a scni, r ._t. n; :, \\ I1 l' 
tube and have heard the followine statinne 

1.ocal-WEAF, WJZ, WBAY, WRW, 
\VAAM, WOR, WHN, WBS. DX Stations 
--KSD, KYW, KDKA. WBZ. WDAP. 
\VFI, WEAN, WGI, WGY. WHAZ, WOO, 
WSB, WWJ, WLW, WMAC, WNAC, 
\VMAQ, WOC, WIP, WMC, WIIAS, and 
one station in Canada CFCF. 

a * 

Has Caught 80 Stations 
From Donald Goat, Weratch... Wash. 
AM sending my receiving record of the 
past three months. 

WLAG. Minneapolis; WMAT, Duluth: 
WGF, Des Moines; WHB, WDAF, Kansas 
City; WBAP, Fort Worth; WFAA, Dallas; 
WOC, Davenport; WPAH, Waupaca, Wis.; 
KSD, St. Louis; WDAP, KYW, Chicago; 
WCX, WWJ, Detroit; WLW, Cincinnati; 
\\'CAE, KDKA, Pittsburgh; WDAJ, 
College Park, Ga.; WSB, Atlanta; WGY. 
Schenectady; WHAZ, Troy -distance, 2,30i 
miles; WIP, Philadelphia -distance, 2,300 
miles. 

Patent readies THE JIFFY CLIP! 

frees . 

la 
t. r It dose w+. lee.lath . amps. Batty ile seam. accepted. 

HERBERT M. HILL. Dept. D. Lowila. N. J. 

"Geanatd reel to env" 
FOUR DAY *VIVID( 

DNeet.,t 82.01: Ag11Mrs. $2.70; I wan Power Tubas. 84.11 
1.11104 Taboo Always la stook 

(lar repaired tubes ap.cuk /"r the it es. 
Radio Tube Laboratories, Inc. 

774 Onea SR,.t Mesas, N. J.. U. L A. 

FOOTE'S HAND -MADE 
TRIPLE -TEST CRYSTAL 

"Pub its Bet Foot F.remo.r Il. eu ter..n.1 the star le ea and ha. lm.th 
"'reel ere! b,...1.,41lna. rlwnntne,i V`.0 IY,ar si: na* .re lens for the "r' on the 
tusk 

Distributors and Travellers 
an earl 141rral C,.,,m4.lnns Lanai gaie. 

Uuantlt, Prnturuw, \Cira Trrrttnry deatred. 
FOOTE MINERAL CO., Inc. 

Muadat.rers sad Wkr*aa*n 
117 N. 1 p St. Pklladalpala P.. 

[abkltsk.d 1874 

18S GREENWICH STREET NEW YORK, N. Y. 

TUBES 
Western Electric V. T. I áj"11 Wertere Electric V. T. 2 NM 

Crowe Transformer for I% Crowe Triple Coil Mount - 
Volt Tube $3.25 leg. $3.25 

Path. Moulded Variometers and Varioconplers $2.15 

PHONES 
Berwick 2288 Olems í3.4S 

Path° Loud Speaker. ... $17.50 Bristol Loud Speaker ..$18.00 
BRIO MON[Y-OROta. INCLUDIMS OSTASI -ALL 00008 UAOANTEtD 

STANDARD RADIO APPARATUS BARGAIN PRICES 
FOR IMMEDIATE DELIVERY 

Every item listed in this advt. is guaranteed by us to be new and in original cases. 
Our guarantee of satisfaction or money refunded still prevails. 

BARGAINS 
EVERY DAY 

D l.Ner..k Led Illowl are $111.11 
D *Yens$ Pkaon 8.84 
Federal Mosel 4.83 
Braude" PMa . ...... 8.91 
Bad* GrMntNo Towalhosua 

U. V. 711 1.11 
Rad* Cer.sntI.. Trsderns's 

U. V. Ill .. ... .... . 8.4$ 
Federal Peleetie.Nen 1.21 
III Weida Ver.w RUwtati .71 \ 1,1 r / / F ltsp r.ld Iltsmaate celte dial .75 . ,..- - // Owner Nerear Vernie" Rh» 

Mel 1.18 _ Cat*" More., Plain Rkaaaeela .08 
Red le Seem Valable Ca.- 

doors. .Ya.W waft, i Mi.l i rade with kaue .ai 
dial 

43 Plate 4.19 
21 Plate Lit 

Ns .id OW II setae, .63 
Baldwin Petards. Type .*Cr" 0.11 
Mae*, Wdai. Laud Speak , Ptrw .. 1.38 

MONEY ORDER OR CERTIFIED CHECK INCLUDING POSTAGE 

SUNBEAM 

RADIO TUBES REPAIRED 

4 V. 

Agee Trudva,.ra 14.73 Geber.. Mealdad VaAerYn, 8-88 
Coo Ready Batted». 22h V.. t 00 
Ever Ready Batteries. 43 V. 1 75 
Mere. Varlitble *trees Gadea,'.n 

.0001 . IS .e 

.0001 .. .. erre erre s 't 
001 1.73 

Darla* Mwtd.d Var*na.t.n. 
Mat waved. 1750 cet.. 7.36 Darh Mo ldd VWeevalen. 
beet *seed 4.06 

U.0.d moos Teel a. Vernier 
C.ad.aw. 43 Nat. 6. SO Fr..h.a Yar fable God Leak 
sad Ceadrease 60 

Triple Raab Wound Col for 
N. A. A. Ife lee )riss matera 
Silk Win on BakRb Tub, 8t75 
Houb-up »Mg tk* coi. which b.. kreuSbt Is Harem furn- 
ished up.a request. 

MUST ACCOMPANY ALL 010E11 

SUNBEAM NBEAM ELJCiC1 RIC CO. 
71 THIRD AVE. (Rit. 11th and 12th Rtw.) NEW YORK 

Farro L.ghting Plante at Bargain P.lres. 
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Oda 
Nathaniel Bal. 

Headsets 
Tyne C Om anle 

Special 
Price 

$11. 

FREE 
with each pair of 
phones - a $5.00 
Shelton. Loud Speak- 
er. 
Phones can be used ea head sel or on speaker. 
Both for less than the regular prim of the BaldwtnL 

Cash with order or C. O. D. 

WALTER SCOTT 
10 M. Luke. Plate M.utelalr. N. 1, 

The 4cO1lsTIGmt /1b491.11901 

BE Lr CANTO 
.raaeentmyet 

10 

Reasons Loud 

Why 11 peaker 

Beautiful in Design. 
Puns in Tonal Qualities. 
No Auxiliary Batteries. 

Absolutely No Distortion. 
Disperse. Sound in All Directions. 

Gets Away tram the Grotesque Horn. 
Guaranteed for U Month. Against 

Mechanical Imperfection. 
Developed by an Acoustic Engineer of 

Recognized Ability. 
Endorsed by Ignee Paderewsk4 
Listed at 030, F. O. B., New York 

Is adjusted for regenerative two stages 
of amplification, also five tube radio and 
audio frequency. 

Bel -Canto Corporation 
417 East 34th Street, New York City 

LOUD 
SPEAKER 

Scientifically Perfect 
Artistically Beautiful. 
The JOLLEY Loud 
S p e a her Eliminates 
Howling and Extra 
Batteries, Power Am- 
plifiers and Adjust- 
ing. Just connect re- 
ceiver and 

Enjoy Perfect 
Radio 

Entertainment 
Written Guarantee of 
Satisfaction or Money 

Back. 

Type D. H. 
No. 1020, $35 
F. O. B. New York 

lrri tr for ..ºprciai Trade 
,osition. 

r' 1DIO CO. 
New York 

LETTERS TO THE EDITOR 

A Farad Symposium 
EDITOR, RADIO WORLD: I note with 

interest the article on page 2 of RADIO 
WORLD, January 20 issue. 

It looks to me as though Mr. Godfrey 
does not know the physical dimensions of 
a condenser which would have a capacity 
of .001 farads. The largest size condenser 
-that is, variable condenser-with which 
I have worked in radio work had a 
capacity of about .01 mfd., and it had quite 
a few more plates than the ordinary air 
condensers seen in the radio supply stores. 
Besides it had mica between the plates, 
which, of course, increased the capacity, 
due to the fact that the dielectric constant 
of mica is from 4 to 8. 

Now Mr. Godfrey or any one else never 
saw a variable air condenser with a capacity 
of .001 farads, or any capacity anywhere 
near that much. I doubt if he has seen 
one with a capacity over .005, which is 
much larger than is used in any ordinary 
receiving set. 

The term .001 mfd. is correct. It is written 
decimally .000000001 farad. Mr. Godfrey 
states that if the value .00025 mfd is correct 
then the capacity of that condenser is only 
250 millionths of a millionth of a farad, 
which seems rather smallish to him. It is 
small, but, nevertheless, it is correct. This 
value written decimally is .000000000250 
farad, or 250 micro -farad, which is a term 
being used more and more by radio engi- 
neers, as this is about the most convenient 
unit to use in radio work when dealing 
with receiving apparatus. Then an ordinary 
.001 mfd. condenser would have a capacity 
of 1,000 micro -farad. One micro -farad 
would be written decimally .000000000001 
farad, which would be one millionth of a 
millionth of a farad. 

I am sending this in with the hope it 
will make this matter clear to Mr. Godfrey 
and your other readers, as any one reading 
Mr. Godfrey's article who did not really 
know which was correct would be confused 
and perhaps misguided. 

Very truly yours, 
G. G. ADAMS. 

Belmar, N. J., Feb. 23, 1923. 

Home -Made Set Works Well 
EDITOR, RADIO WORLD: In a recent 

issue of RADIO WORLD you published a 
letter from Burdette Bowman in regard to 
results secured by him with a receiving set 
consisting of two home-made honeycomb 
coils, a variometer, 23 -plate variable con- 
denser, rheostat, one WD -11 tube, one phone 
condenser and a grid leak. Being his room- 
mate I made a set like it, and on the night 
of February 19, between 8 and 11:55 o'clock, 
I caught the Kansas City Star; Atlanta, 
Ga.; Minneapolis, Minn.; WBAP, WGY, 
WMAQ, WOF; the Missouri State Prison; 
the Manitoba Free Press, Manitoba, Canada; 
W'LW`, \\'SY and \VIZ. The set is per- 
fectly satisfactory. Instead of an aerial 
I used a Ducon light socket plug. The 
honeycomb coils were 25 and 50 turns. I 
also used 22V2 -volt "B" battery and one 
dry cell. Yours truly, 

J. A. O'NEAL. 
Marion, Ind., Feb. 23, 1923. 

The A. R. R. L. in Albion, Mich. 
1212 Highland Avenue, 

Albion, Mich., February 16, 1923. 
Editor. Radio World: 

Replying to your request in your Feb- 
ruary 17th issue. tabulate the Albion Ra- 
dio Club (.-\RR1.1. Ed. WVilliamson, 
president; John L'ryden, vice-president; 
N. F. Lovah, treasurer. It is an amateur 
or galli za t lo il. 

Yours truly, 
FLOYD B. QUIGG, 

Secretary A. R. C. 

Emilest 48 Plate tbMsessr 01.31 .001 
Lasellent .0005 Variable Ceaaeusr- 1.11 
Yammers. Baldric ibis, Weed 1.51 
Klee Amplltes. Lead Talkers 440 
Fs.r-Caa-LbYa MultIpkesN 2.011 

CABs WITH ORD3A 

Radio Engineering Co. 
2 West 39th Street New York Qty 

White's 'rVariuoeatm Cement 
Rats Oseetres year stn Nils. wrlemeteea, tart 
seoselers. its. Ne distributed *Mob ssaaeity. äk44 
lags memoir sad asrmsa.stly. 

Bend 25e. for eoweple botti. 
WHITE RADIO COMPANY 

123 East 23rd Street New York Mb 

WHERE SPACE 
The Na -aid Small -epees 

genuine Condendte. Requires 
mounting. Special slot 
breakable. No meal metal 
elensy Phosphor bronze 
by beet Rzesptio.al value. 

equal In quality to any 
tact. 

Attractively bated. Display 
for 

No. 401 

IS LIMITED 
Socket L moulded 

but small space 
reinforcement: virtually 

to interfere wW 
contacts. Cannot be attend 

socket using bottom 

container fmniehei 
dealers counter. 

ALDEN MFG. 
Formerly Aldem-Nagler 
Diet. I. 52 Winer 

Serigaeld, Nam. 

N A -A L 

trim 
for »- 

tdb- 

on 

CO. 

Street 

0 

- 

Oa. 

35e geh 
31« $1.00 

i \. 
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Experimental 
By P. 

Tells how to make 
kear all telephoned 
messages, but 
equipment that 
reasonable long 
a host of new 
first and only 
recent important 
of which have never 
392 pages, IC illustrations 

SAIL 

TAT1O1`1J 

L.TT. 

Wireless 
E. EDELMAN 

apparatts 
and telegraphed 

also how to 
works for transmisdos 

distance.. Then 
information included. 
book to give 
radio improvements, 

before been 

Stations 

to sot me 
radio 

make simple 
over 

there is 
The 

you al the 
some 

published. 
PRICE Oa 

'THE COLUMBIA PRINT 
1493 Broadway, New York City 

AUTOMOBILE CHARTS 
By Victor W. Page, M. R. A. L 

Uniform Slae- 24 la. a 98 Is.-Prig. 35e. gash. 
Lasalle* at Iseltlen System Troubles Made East_ 

In this chart all parts of a typical double be- 
ttor' system using battery and magneto ranee 
are shown, and suggestions are given fur madlly 
finding ignition troubled and eliminates them 
when found. Include. latest Delco. Oennedlcd 
and other systeroa (24 z 38.) Pries, 33 eats 
Lubrication of the Meter Car Chugs. 

Thischart presents the plan view of a 
six -cylinder chassis of standard design and 
all Important bearing points requiring labeled. - 
lion, and fa a valuable guide to the arrest 
lubrication et any modern car. A practical sheet 
for all Interested in motor ear maieteoeas 
(94 z 38.) Pries. 35 mots 

While eseh el the above three .harts Is sees- 
elste. the set seven all salateeaare inetnestlees 
for the entire automobile. 
Locetlen et Startles end Lighting System Feelta. 

The devised. moat complete chart yet showing all 
Pane sf the modern automobile starting. lighting 
and ignition system», giving instructions for sys- 
tematic location of al faults In wiring lamps. 
motor or generator, 'witches end all ether 
units. Invaluable to motorists. ehauffeuni and re- 
pairmen. She 24 z 38 inches. Pries. 35 meta 
Location of Ford Eosins Troubles Made Easy. 

An enlarged and revleed chart showing eloar mo- 
tional views depicting all portions or the Ford power 
plant and eurlllery group. It outlines clearly all 
parts of the engine, fuel supply systems. Ignition 
group and muting system, that are apt to gin 
trouble. detailing all derangements that ere liable 
to make an engine lose power, start hard. or 
work irregularly. Thu chart elmptfee locetten of 
all engine faults, and Includes instructions for 
locating Ford electric starter troubles_ Sim 
35 z 38 Inches. Prim, 35 seats 
LNatlon ef Mstereyele Troubles Made Easy. 

Prise. 35 deb 
The BIn Charts Bent fer 32.00 

ThIE COLUMBIA PRINT 
113 Broadway, Ne. York Qty 
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TUNE -IN ON THE NATIONAL 
WAVE LENGTH AND SAVE MONEY ON YOUR PURCHASES 

Lowest Prieto on Standard Radio Goods In the U. 8. A. 

FREEA HYDReachOMETpurchase 

of $ER 

(Batt1 
.00 

ery Tor esoverter) with FREE 
HAVE YOU ENTERED OUR ADVERTISING PRIZE CONTEST? 

FIRST PRIZE- 
$250.00 Radio Set Free-Six Tube Radio -Audio Frequency Set 

SECOND PRIZE- 
$150.00 Radio Set Free-Four Tube Set, Detector and 3 stages Amplification 

THIRD PRIZE- 
$100.00 Radio Set Free-Three Tube Set, Detector and 2 stages Amplification 

To advertise our business we will give the above prizes to 
of Radio fans and who compose the best slogan or phrase 
interested in sending our catalogue and price lists to Radio 
If you are interested in Radio and in its future possibilities 
secure low prices on your purchases and an opportunity to 
In the event of two or more persons submitting the slogan 
the full amount of the prize tied for. All entries must be 

the three persons sending us list of five or more names 
of words we can use for our advertising matter. We are 
fans. 
don't overlook this opportunity to get acquainted with us, 
win one of the above prises free of charge. 
judged the best, second best, or third best, each will receive 
received by us not later than March 31, 1923. 

Our Peanut Tube Does the Work of WD -11 
For Detector and Amplifying uses. Can be used on IK volt dry cells or regular 6 volt A Batteries. Fits standard V.T. 
socket. Uses about 1/10 ampere, on two 1% volt dry batteries. Price of tube, 62.50, includes adapter. 

11/2 VOLT TUBE (not WD -11, but for same use). For detector and 
amplifying uses. Used on 2 Dry Cell batteries (1% volt) $5.00 

THIS WEEK'S SPECIALS 
1,000 HEADSETS, $6.00 Value $2.99 each 

Biggest Radio Bargain Ever Offered-Orin Preuspiy 
200 RADIOLEAN CRYSTAL SETS, $12.50 Value $6.50 each 

Includes Receiving Set and AS Antes. Equipment 

VACUUM TUBES 
U. S. Navy (notion) used as a detector, 

amplifier and transmitting tube. all la 
o. type V. T. 14. Let WW.M, now KM 

U. V. 1st Detector 1.3 
U. V. al Amplifier t o 
U. V. MIA Amplifier 5.51 
WD -11 1,4 Volt a.in 
Cunningham Detector 

Amplifier á TRANSFORMERS 
Myers Audios High -Mu tie 
Vacuum Tubes Repaired. Broom, and burned out tubes 
repaired Mail them parcel post insured. Price, LR.71 each. 
cash with your order. Tubes returned by Parcel Post. pre- 
paid. We guarantee them to burr equal to new tubes. 

VERNIER CONDENSERS 
It Plea 
n Plate 

tJet 14.K now tLM 
" s.K " 4.11 

o Plea " L51. " LM 
Predation Grid Leah and Condenser be 

Flswelllag Circuit 

Thorium ...... 
Atwater Kest 
Acme 
WD -I1 

" I.M. " .T5 

List 14.51, new 5111 

BUSS BAR WIRE -6 two -foot lengths $0.25 
DX TRANSFORMERS, $9.00 Value, Special 6.50 

HEADSETS 
Mt Ohm. equals best Will phones an market. new 
Brandes -4155 Ohm 

" 5.e. " 1.71 

" 1.ssK " 1.75 

L.M. 1.71 

$450 Dictegraph 
Lie Federal 

HOW TO ORDER '; P Order with e....r, . .i 
On Purchases $1.55 to $$,SS S Coats Postage On Purchases NUS to IW... b Cents Postage 
Oa Purchases $5.M to $1A 1S Coots Postage Ou Purchases VS M to fztM. 3S Glib Postage 

Space being limited, we are obliged to omit other stoney -saving items. Write for quotations or ash for our latest 
Price Sheet Catalog. 

National Radio Products Corporation 
Mail Order Dept., 509 FIFTH AVENUE NEW YORK 
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WALCON 
Radio Frequency Transformers 

Bringe in distant stations on loop --perfect reproduction. No 
distortion. Awarded Certifikate of Excellence by N. Y. Eve. Matt. 

THE BEST YOU CAN BUY 
WALCON Transformers ara tested and guaranteed. Particularly 
adapted for use with W.D.-11 tubes. 
Four new hook-ups, including new reflex circuit furnished without 
charge with tech transformer. 

Price, $4.00. We pay portage. 
Deniers and jobbers: Write for our attractive eater 

proposition, backed by national aduertiing. 
Manufactured by 

THE RADIO CENTRE, 2 West Broadway, N. Y. 

DELICATE SOLDERING 
Both the m1Sfastreeesf and mature problem oft all line wert le ,readily 
solved by the instrument eeMsMsd for this particular purpose. 

THE POST SOLDERING IRON 
Platinum Heating Unit -Interchangeable Tipe-Universal Current 

(Lwgs mid small) 

ONE -HALM ACZVAL 81Z6 

MOO 
Prs Year Dialer or bite 

Awarded Cortland* et $awls - p, N. T. Evening Nail Radie Wend* 
POST ELECTRIC COMPANY, (Dh. SAO 30 E. 42nd St., New TM' 

RADIO SPECIALS 
52 -Page Catalogue and Code Card Free With Every Order. 

CLAPP-EASTHAM RECEIVERS 
TYPE HR REGENERATIVE RECEIVER 
TYPE HZ TWO -STAGE AMPLIFIER 

Baldwin "C" Headsets $12.11 
Baldwin "C" Units 5S1 
Frost 2111 ohm Headsets La 

$25.00 
$25.00 

Federal Closed Circuit Jacks j .45 
Frost Plugs for Tips .66 
Eveready "B" Batteries 1.75 

Frost 7411 ohm Headsets 1.11 Red Seal Dry Cells for WD -11 .45 
Murdock 2411 ohm Headsets 5.11 Red Seal Sparkers for WD -11 1.11 
Murdock 7411 ohm Headsets 5.511 Acme Amp. Transformers 4.51 
Double Headbands .75 R. Corp. Amp. Transformers 7.11 
Single Headbands SI R. Corp. Radio Transformers 151 
Double Phone Cords 
G. A. Phone Condensers (.111) 

.35 Thordarson Amp. Transformers 4.51 
.21 Bradleyatats 1.65 

G. A. Grid Condensers (.1116) .24 Paragon Rheostat 1.55 
Moulded Condensers (.111) 51 R. Corp. Rheostat 7.11 
Fesco 3 Plate Var. Cond. 1..511 R. Corp. Potentiometers 2J48 
Fesco 11 Plate Var. Cond 2.25 Whitall Variocouplers 2-75 
Naald 7-1a. Dials, Condenslte 35 Paragon Galena Detectors 1.11 
Whitall 3% -in. Dials .51 Reinhart's Wound Coils 1.75 
Whitall Condensite Sock ets .51 Switch Points, per doz .11 
Naald WD -11 Sockets .79 Switch Stops, per pair 11 
Whiten Moulded Rotors .51 Tested Galena .29 
Federal 2 Circuit Jacks .11 Woodsmetal .11 
Federal Open Circuit Jacks S Copper l.ue . per doz .11 

WD -11 TUBES, $6.50 
PROMPT SHIPMENT 

THE WHITALL RADIO CO. 
SPRINGFIELD, MASS. 

FILL OUT AND MAIL NOW 
SUBSCRIPTION BLANK 

RADIO WORLD 
RADIO WORLD 1493 Broadway, New York Cie. 

Please send me RADIO WORLD for months, far tike* 
please find enclosed $ 

SUB5CEIPTION RATES: 
Mingle Cspy $ .1$ 
Three Months 1.50 
S *' r the 1.00 

(52 Issues) 6.00 
Year for Foreign 

Canadian Post - 

Milwaukee Amateurs' Radio 
Club 

TH E design and construction of station 
9AAP, Milwaukee's only station to have 

its signals span the Atlantic, was the sub- 
ject of a paper presented at the Milwaukee 
Amateurs' Radio Club's first meeting in 
February by Marian Szukalski, Jr. E. G. 
Nickel and E. A. Cary, both of 9ATO and 
members of the club's publications commit- 
tee, have given digests of current radio liter- 
ature in their reports. The topic of one of 
the most interesting of these was station 
6KA, its design and records. 

District Superintendent C. N. Crapo an- 
nounced in his monthly report that Milwau- 
kee County, the smallest of the districts, 
with 415 messages handled, ranked second 
in the race among A. R. R. L. traffic dis- 
tricts of the state. A silver cup, known as 
the Wisconsin Cup, has been offered by 
B. A. Ott, assistant division manager in 
charge of the state, to the stations which 
monthly handle the greatest amount of 
traffic. Members of the Milwaukee Club 
are now out for this honor. City Manager 
I. H. Strassman, 9AHO, announced the 
presence of several unlicensed stations in the 
air and that he and his staff were taking 
steps to clear up the situation. 

Incorporation of the Club under the laws 
of Wisconsin has been assigned to Attorney 
L. J. Topolinski, the society's general coun- 
sel. Business Manager L. S. Baird has 
opened negotiations with the South Side 
Radio Club and the West Allis Radio Club 
with the idea of bringing about consolida- 
tion with the Milwaukee club at the time of 
incorporation and forming one large county 
association. 

Solid Wire Favored Over 
Litzendraht 

LITZENDRAHT WIRE, which is a 
special cable consisting of a number of 

strands of fine insulated wire, has long held 
the reputation of giving lower losses with 
radio -frequency currents than any other 
type of wire. In most cases coils of high- 
grade Litzendraht may show a 5 to 50 per 
cent. decrease in resistance compared to 
solid wire, if all the strands are perfect. 
On test, according to the New York Globe, 
it has been found that a coil employing 
Litzendraht may act perfectly for six 
months or a year and then develop troubles 
which indicate a broken strand. This often 
occurs no matter how carefully the coils 
are manufactured, mounted and tested, 
although it does not make the set inopera- 
tive, and would pass unnoticed by many 
users. 

Even with this drawback Litzendraht is' 
the superior of the two. Actual tests have 
shown apparently no difference so far as 
sharpness of tuning is concerned or .for its 
qualities in an oscillating circuit. But the 
desire to safeguard users from the freakish 
effects of broken strands is enough to throw 
the balance in favor of the solid wire. 

Information for Sea -Going 
Radio Operators 

READERS of RADIO WORLD who are de- 
sirous of securing information as to 

the proper procedure to follow in applying 
for positions as radio operators on American 
merchant vessels are invited to address Mr. 
Claude Cathcart Levin, associate editor, The 
American Officer, 37 Maiden Lane, New 
York City. Mr. Levin has very kindly of- 
fered to answer questions along these lines 
from RADIO WORLD readers who will enclose 
a self-addressed and stamped envelope. Mr. 
Levin served during the war as a commis- 
sioned officer in the Navy and holds both 
radio operator's and marine engineer's 
licenses. He is qualified to answer questions 
regarding the service. 
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BIND 1[R YOUR PHONIR 
ler repairs. AU mama /stlsteetlsm 
guaranteed. Reasonable shames 
feg, 101 Wed Mat es. new Tae! Ar 

CABINETS 
Hinged TSop, B Finis Rubbed 

7>m .Kw 
7a24 i4 ss 

Ask your dealer for the R.O. Tyre. 
R. C. MILLS 

3a7 Fourth Awns, New York City 

"The Little Wonder" 
FOR BOYS AND GIRLS 

CRYSTAL SETS 
$3.50 Unaessmbld-Nat 

Catches distinctly everything broad- 
casted within 30 miles. We aleo 
manufacture the `Little Wonder" 
assembled set at $5.00. 

GUARANTEED 
TESTED CRYSTALS 

Galena 15c Radioalte 20c 
Write for Free Catalog 

It lista all our radio parts sat wppMsa 

Holloway Elec. Supply Co., Inc. 
238 Third Ave. New York City 

CUT RATE 

RADIO 
Every/ article sold on a 

written Money Back 
Guarantee 

A Few of Many Specials 

Hydrometer, accurate 32e 

7:18 Cabinet, Mahogany, hinged 
top $2.69 

7x18 Panel, high finish $1.79 

Rheostat with Dial, 6 ohms '59e 
Rheostat, tapered knob 44e 

3 Plate Vernier Condenser 79e 

11 Plate Variable Condenser 89e 

23 Plate Variable Condenser ....$1.09 
Variable Grid Leaks, ly to 3% 43e 

Shielded A -A Transformer, 1e-1 
or 3-1 ratio $3.69 

Marie Transformer $2.89 
22'4 Volt Variable Battery 79e 

Write for Catalog. 

Eii,-Jose .t1on.,y Order for at least 
250c when ordcrin,'. !',lunes C. O. D. 

Farmers Benefit Greatly by 
Radio Service 

ACCORDING to a survey recently con- 
ducted by the United States Depart- 

ment of Agriculture radio market news is 
proving of national practical use. Nearly 
50 per cent. of the hundreds of returns to 
an inquiry sent out by radio were from 
farmers who had radio -receiving equipment. 
The remainder were from grain dealers, 
mills, elevators, banks, telephone companies, 
co-operative organizations, farm bureaus, 
and other agencies which disseminate the 
reports among large groups of farmers. 

Greatest interest was shown in the grain 
market reports, which inform farmers of 
wheat, corn and oats prices at the leading 
grain markets. Next in importance came 
the live -stock reports of prices and move- 
ments at the principal live -stock markets 
of the country. The weather reports came 
next, followed by reports on poultry prod- 
ucts, fruits and vegetables, dairy products, 
hay, cotton, and other farm crops. 

Radio has developed more rapidly in the 
Middle West in the corn, wheat and live- 
stock growing regions than in other farm 
sections of the country, the survey shows. 
Missouri, Illinois and Iowa lead in number 
of responses to the survey. Many farmers 
in this territory own radio equipment and 
praise the practical value of the service. In 
other sections farmers congregate at central 
points to get the reports, but an increasing 
disposition toward installation of sets for 
private use is indicated. 

This was the first survey made by the 
department to determine how widely its 
radio market reports are being received and 
used by farmers, and afforded much valuable 
information for developing the service to 
the maximum of efficiency. It had been 
known in a general may that the service has 
been of value to producers and other agri- 
cultural interests in the marketing of crops 
and to consumers through the regulating 
of market supplies, but definite data were 
not available until developed by this survey. 

The department practically covers the 
country with its radio market news, and 
farmers everywhere are using the service to 
aid them in conducting the business end of 
their industry. In the replies received, 
numerous farmers gave instances of specific 
savings resulting from use of the informa- 
tion. one farmer declaring radio as a "direct 
gift from God." Numerous general stores 
and banks in small towns say that estab- 
lishment of their places of business as a 
central point for receiving the reports has 
resulted in tremendously increased business 
in many directions. 

Prospects Good for New Radio 
Stations 

THERE are good prospects this year of 
a number of good stations being 

erected in parts of the country not now 
supplied with satisfactory broadcasting 
service. Outside of the more populated 
centers there are few really powerful 
stations. although there are many small 
.Ines with from twenty to forty watts of 
power in the antenna. These are obviously 
insufficient to supply service even to re- 
( -rivers dose by, except to really gond sets, 
which in any event ran pick up the more 
distant stations. It ail! 1x a great day for 
radio. cans the New York Gini' when 
every tulle set in the country at Ir,st will 
11e in rance of a first-class 1'rr,a'kacting 
station. and. in ad'liti"n, can pi k up at will 
the n, -st het station_ 

4-1.i - - 41 
NATIONAL RADI -SCRVICC CO` 

144 W. 32nd St. Naos York, N. Y. 

Flocks, Variocouplsr (Scalp $Lis 
Fischer Variocouphr (Large) r ra 
Fischer Variomater (Small) L15 
Racier Varioms e (Lams) Lye 
Arrow VariocotOMr L15 

L35 
Arrow Variomst.r (Large) Lai 
A. B. C. 45 Plate Caminmar l r 
A. B. C. zi Plat Candwsr Lß 
Freidman Var. Grid Leak and Coed .79 
Freshman Var. Grid Lash .46 
De Forest Rheostat .g5 

TRANSFORMERS 
Acme (Audio)..$4.25 Racla (Audio). .$5.95 

Acme (Radio). 4.25 Rasta (Radio).. 5.95 
Marie (Audio).. 3.45 W.D.12 (Audio) 4.25 

General Radio.. 5.00 

Arrow Variomster (Smai) 

Seot (Socket sad Rheostat Com- 
bined) fii 

Bsaaard Phones 
Dr. Siebt Phones 
Federal Phoebe 
Four Way Plug 
Fbth Bull Dog Plug 
Framingham Rheostat (Plain) 
Framingham Rheostat (Vendor) 
General Radie Amplifying Unit for 

W.D. U Tebbe 7.5e 
General Radio Amplifying Unit hr 

U. V. Tubes 5.se 

ALL ?ARTS FOR 
LATEST CIRCUITS LIKE 

FLEWELLI)VG AND REFLEX 

WE PAY THE POSTAGE 
EAST OF MISSISSIPPI 

1 

RADIO LORD SPEAKER 
FOR PHONOGRAPHS 
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14081111011 14010 LAM/ATOMES 
D.et 12. Lee,' III leek Delve it. a1ee. 

Book on Chemistry 

THE RADIO SHACK 
338 W. 42nd St. New York 

Vaudeville Stars on Radin 
BLOSSOM s}: EI FY and her comniny 

and Gerce Rook ae!I anti Al 
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DO YOU WANT TO BUY, SELL OR EXCHANGE RADIO OR OTHER GOODS? TRY THIS 
DEPARTMENT AT I. 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, sdäag, 

exchanging or general merchandising in the radio field. Readers of RADIO WORLD will find that it pays to read these edmas 
every week. Advertisers will get a ten-day service hers-that is, copy received for this department will appear in RADIO WORLD 

' on the news-stands ten days after copy reaches us. 

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

RADIOPHONO Adapter-Your Edison, Bruns- 
wick Victrola or other talking machine has the 
finest acoustic properties possible. Radiophono 
Adapter enables you to use it as a loud speaker. 
Patent (Pend.) Molded Construction. Sent on 
money back guarantee. At your dealers or direct 
from us. 52.010 post prepaid. Industrial Sales 
Engineering Co., 671 Broad St., Newark, N. J. 

HIGH GRADE ENGRAVING done on your 
radio panels at reasonable prices. T. Johnson, 15 

Rosemont Rd., Worcester, Mass. 

PHONES, TRANSFORMERS REWOUND. L. 
Werts, 409 St. Julian St., Pekin, Ill. 

SELL-Regenerative set (unwired), $8.00 with 
circuit. CARL MASSON, 76 Boylston St., Jamaica 
Plain, Mass. 

VARIABLE CONDENSERS at factory prices. 
3 plate. $1.05; 11 plate. $1.35, 21 plate, $1.60 43 

plate, $2.05. Send cash with order. GREEN 
LEAF, 34 Merchants' Row, Boston, Mass. 

VERNIER VARIABLE CONDENSERS-Ca- 
pacity, 0006. $1.48 postpaid. Fully guaranteed. 
Cherpeck Company, 3123 Devlin Court, Chicago. 

RECEIVING SET, $1e.80. Loose Coupler $4.00; 
Battery, $7.00. Mele, 39 Foxon, East Haven, 
Conn. 

R3-MAGNAVOX-BRAND NEW. First 
takes it. Ted Boston, Marion, Kentucky. 
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PHONES, TRANSFORMERS REWOUND-L. 
WERTS, 409 St. Julian St., Pekin, M. 

R3-MAGNAVOX-BRAND NEW-First $30.00 
takes it. TED BOSTON, Marion, Ky. 

VARIOMETERS, $1.50 each. These are regular 
4yß inch square variometers. Couplers, 81.00 each. 
Both usually sell a three times the price. THE 
RADIO SHOP, 261 East Broadway, Milford, Conn. 

SUPER-SIMPLCITY CIRCUIT 
Hear Europe, Asia, Africa and Australia's loag 
wave stations and LOCAL broadcasting, on ON 
TUBE, one control. NO rheostats, storage bat- 
tery, variocouplers, variometers, three -oeil 
mounting variable inductance, taps, switches, 
dead end losses or radio frequency.nCuts, hookup, 

RADIO mEXPERIMEN 
guess 

ssLABORATORY, Boa 
194A, Berkeley, California. 

EXCHANGE LETTERS with friends every. 
where. Pleasant pastime. Information for stamp. 
Smith, Box 3125, M. Portland, Ore. 

VACUUM TUBE RESULTS WITH A CRY- 
STAL SET! Cover distance with a "PT" ULTRA 
SENSITIVE CONTACT in your crystal detect- 
or. Beats gold and other ordinary catwhiskers. 
DOES NOT JAR OUT. Myrle Wood Rhineland- 
er, Wisconsin, writes: "That 'PT Ultra -Sensi- 
tive Cryetel Detector Contact I purchased le 
sure a wonder. Using the 'PT contact and 
galena, I have heard over 43 different broadcast- 
ing stations, up to 1,101 miles distant." The 
"PT" has received code 3,300 miles. Price, only 

\twenty-five cents. "PT' CRYSTAL CONTACT 
COMPANY, Box 1641, Boston. 

AMATEURS-LOOK Send in IS . cents to 
RADIO WORLD for issue of January 20 con- 
taining panel layout, hookup and full explanatory 
data on the construction tif a D -X receiver, 
which simply lays the long distance on your 
table. Or start your sub. with that Jessae. 
RADIO WORLD, 1493 Broadway, New York City. 

STANDARD ELECTRICAL DICTIONARY- 
' By Prof. T. O'Conor Sloane. Just issued an en- 

tirely new edition brought up to date and greatly 
enlarged-as a reference book this work is beyond 
comparison. as it contains over 700 pages, nearly 
500 illustrations, and definitions of about 6,000 
distinct k terms and ph The defini- 
tions a- concise and include every 
term -el solacee rO pages, 477 
111 a 18 for fuller description.) 
P Ibis Print, 1493 Broadway, 

RADIO TUNING RODI 
(Parent AppUUsd !or) 

Eliminates body capacity when tuning in. 
With Tuning Rod In your hand you ens atop 
nuns scary noises -and shrieking. Every radio 
fan should have Radio Tuning Rod. Bend IS 
cents stamps or money order. Radiophone Co., 

506 Fifth Avenue, New York City. 

TWO one stage amplifiers, Acme, $8; Remler, 
$7. King Amplifying horn, $7. Condensers. J. 
B. Rich, Hobart, New York. 

THE IDEAL RECEIVER tunes with SINGLE 
CONTROL. No variometers, variocouplern. taps 
or switches. Cheapest to build. Particulars. 
ROKAY ELECTRIC COMPANY, Ingomar, Ohio. 

DCASH 
FOR OLD OLDBooGOLD Platinum, Sliver 

Postage Stampe, False Teeth, Magnet. 
ds, War. Thrift, Unused 

t., 
Jobs, Any Valuables. Mail is today. Cash seal 
return mall Goode returned in ten days if you're 
not satisfied. OHIO SMELTING CO., 277 Hip- 
podrome Bldg., Cleveland. Ohio. 

DO YOU WANT TO SAVE MONEY in 
making your set? Send for the Jan. V iuue 
of RADIO WORLD containing a full -page draw- 
ing of how to malte filament control rheostats, 
as well as an easily understandable text, which 
makes the construction easy. 15c a copy, 

or start your subscription with this issue. RADIO 
WORLD, 1493 Broadway, New York. 

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 
Coin Value Book, 4x6. You may have valuable 
coins. Get posted. We pay CASH. Clarke Coin 
Company, Ave. 83, Le Roy, N. Y. 

RAND-MCNALLY RADIO MAP OF UNITED 
STATES-Is 28 x 30 inches in size The locations 
of broadcasting station» are shown by distinc- 
tive symbols. The call letter, 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 
tones are included. Alphabetical list, of stations 
and alphabetical nets of call letters are in the 
margins. Convenient pocket form with cover. 
Price, 33c The Columbia Print, 1493 Broadway, 
New York City. 

MODEL MAKING-By Raymond Francis Yates. 
A new book for the mechanic and model maker. 
This is the first book of its kind te be pakNshd 
in this country. and all thew interested in model 
engineering should have a copy. The first eight chapters are devoted to sack is u Silver 

Pol 
Soldering Heat Treatment el SLathe Werk, 

sling, Grinding, etc. remaining 
twenty-four chapters describe the construction 
of various model* each as rapid fire naval guns. 
speed bats, model steam engines, turbines, etc. 
400 pages. 301 illustrations. Price, $8.09. The 
Columbia Print, 1493 Broadway, New York City. 

TWENTIETH CENTURY BOOK OF RECIPES, 
FORMULAS AND-PROCESSES-Edited by Gard net D. Hiscox. This book of 800 pages in the most 
complete book of recipes ever published, giving 
thousands of recipes for the manufacture of valu- 
able articles for everyday use. Hints, helps 
practical ideas and secret processes are revealed 
within its pages. It coven every branch of the 
useful arts and tells thousands of ways of making 
money and is just the book everyone should have 
at hie command. The pages are filled with mat- 
ters of intense interest and immeasurable prac 
tical value to the photographer, the perfumer. 
the painter, the manufacturer of glues pastes. 
cements and mucilages the phTsician, the drug 
gist, the electrician, the dentist, the engineer. 
the foundrymen, the machinist, the potter, the 
tanner, the confectioner, the chiropodist, the man 
ufacturer of chemical novelties and toilet prep- 
arations, the dyer, the etectroplater, the enameler. 
the engraver the glass worker, the gold -beater. 
the watchmaker, the jeweler, the ink manufac- 
turer, the optician, the farmer, the dairyman, the 
paper maker, the metal worker, the soap maker 
and the technologist in general. A book to which 
you may turn with confidence that you will find 
what you are looking for. A mine of information 
up-to-date in every respect. Contains an Ina. 

mense number of formulae that everyone ought 
to have that are not found hi any ether work. 
New edition. 807 octavo pages. Cloth binding 
Price. 34.00. The Columbia Print. 1493 Broadway. 
New York City. 

BATTERIES-Edison Storage "B" Battery 
Elements, Sc per ppair; 18 will make one 225 
volt Battery. GI 'S BATTERY SHOP. 
Chelsea Sq., Chelsea, Mass. 

HOW TO REPAIR Vacuum Tubes. 
literature, $1.00. Box 103, Station C, Toledo, 

RADIO -APPLAUSE Post Cards. Encourage 
broadcasting by such acknowledgment 2 dozen. 
25c, postpaid. D. J. SPANGLER, Elkhart, Ind. 

GUARANTEES Radio "A" Batteries. 40 am- 
pere hours, $12.00. 4^ hard fibre tubing, 30c. per 
foot. Variocouplers, $2.25. RADIO ASSEMBLY, 
1109 Valley St., Joplin, Mo. 

EXCHANGE JOLLY INTERESTING LET- 
TERS through our club. Stamp apprecsated. 
Betty Lee, Inc, 4254 Broadway, New York Gty 

4 INCH HARD FIBER RADIO TUBING, any 
length to 4 ft., 20c. per ft. Variocouplers. $225. 
Radio Assembly, 1109 Valley St., Joplin, 1[a 

AGENTS-Are you interested in radio? If r 
drop us a card. We have a proposition no lire 
agent should turn down. Meets the needs 
of 90 per cent. of the public. THE WILKENDA 
CO., 500 Fifth Avenue, New York Coty. Dept 
R.W. 

PATENTS PROCURED AND TRADE MARKS 
REGISTERED-Advice and terms upon regmeat 
Robb, Robb & Hill, 1403 Hanna Bldg.,C eve - 
land, Ohio; 942 McLachlan Bldg., Wshington, 
D. C. 

NEWS AND GOSSIP OF THE STAGE- Send 
10c. for specimen copy of the NEW YORE STAR, 
the great illustrated theatrical weekly. $4.09 
year, $2.00 six months, $1.00 three months. New 
York Star Co., 1493 Broadway, N. Y. 

IF YOU ARE A REGULAR RADIO fan and 
like to hear the stations in the four corsiez 
of the United States come in with a ban`. 
then you will want the Flewelling Circuit ï 
you do, send 15c for RADIO WORLD, issue 
of Feb. 27, which contains complete description 
and directions for the manipulation of the cir- 
cuit. RADIO WORLD, 1493 Broadway, New 
York. 

ATTENTION. Amateurelf Have you usea tbs 
RADIO WORLD'S page of hook-ups In the Oct 
21 issue? 13e a oepy or start yoareubeeriptim 
with that Number. Many people are writing in 
for, the hook-umi listed bere. 
RADIO WORLD. 1117 Broadway,. New Yor! Chi 

ADVERTISING SOLICITORS to represent 
RADIO WORLD. The beet quick action radis 
advertising medic -n. State territory you can 
cover. Tell us about your past experience 
Write Fred S. Clark, Manager, RADIO WORLD. 
1493 Broadway, New York. 

WIRING A HOUSE. By Herbert Pratt. Sees 
a house already built; toile just how to emit 
about wiring it; where es begin »what wire to 

rimi nee; how to rim according te if ce rides; is 
fact, just the informs y 

editions. 170 
RIAe PRRIIYTto , 14403 Broadway, N. Y. C. Prim. 
II testa. 

A COURSE IN MECHANICAL DRAWING - 
By Louis Rootlike. The anther hair written a 
moat practical book on the subject ed Meahnid 
Drafting. It fully explains the art of Drawing, 
Lettering and Dimensioning. It is, by far, tun 
most practical book ever published on this sub- 
ject. for use in day and evening schools, sad more especially adapted for the teacher and for 
self instruction. Fifteenth edition, revised tad 
enlarged Fully illustrated. OMeng. i MmA PRINT 1490 Broadway, N. Y. C. Prima, ma 

HOW TO BECOME A SUftlt siFIJls ELEC- TRICIAN-By Prof. T. O'Conor Slane. An in- teresting book from cover to cover. Telling in simplest language the surest and easiest way to 
become a successful electrician. The studies to 
be followed, methods of work, field of operation 
and the requirements of the successful electrician 
are pointed out and fully explained. 321 pages Illustrated. Nineteenth revised edition. Cloth. 
Price, $1.50. The Columbia Print. 1493 Broadway. 
New York City. 
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GALENA CRYSTAL 

assorted m pela) prepared metal 311e. Dmempd 
aba AB guaranteed. Magnetism w, Realem and 
/ebbsee seta for QmUV prime. 

We alas ..Maebn Raie parts b untie, 
PREO1$ION TOOL NFa. CO., 162 Leeds s ., N.Y.& 

Let Radio 

Radiate Your Home 
List Our Prise 

66.00 Rodent Phones 65.96 
1.50 Meitner Tomlin ltbesetate .79 
1.75 Bright Sear 'B" Bat- t.rt... 961 vell 1.10 
7.70 68 Plate trended Oa - 

anger 6.75 
0.69 33 Plate vernier Oa 

denser 4.35 
5.06 WD -11 Mnafertner 6.16 
1.00 WD -11 seeker .49 

22 50 Bristol Lewd Opeaker... 1 8.00 
4.15 Variable Condemner 43 

Plata 3.60 
Write for free catalogue. 

Perfection Pan Peal Pat 

Perfection RadioCol-P. 
of America 

119 WEST 23RD STREET, NEW YORK 

9--WILLARD i 
WILLARD RADIO CO. 

DEPT. R.W. 

291 Broadway New York 

REINARTZ CIRCUIT 
EVERY PART COMPLETE 

I Reinert/ wooed sell, I tube molest, I Ver- 
nier rbeeetat, 123.plata .0005 INFO variable 
condenser. I I3.plate .60025 RFD 'friable 
.endangers. 3 Inductance wltsbee. 25 write* 
pollute sad nuts. 6 Welding pests, 1 w table 
grid leak. I .002 INFO plan s..desaw, 25 
feet bus ber wire, I blob i grade 
Radin panel aid diagram and $10.00 Instructions 

FLEWELLL' G CIRCUIT 
EVERY PART COMPLETE 

2 ba.eyeemb cells. I 2.eell ..toting. 2 well 
plugs. 3 .006 **Wester*, I variable grid leak. 
I grld leak. I 23 -plat. .0005 RFD variable 
condenser, I Vernier rheostat. I tube meet. 3 
bindles pests, 20 feet bus bar wire. I blob. 
grade RADION panel. I 3" dial sad the 
Radi. Digest Booklet au Op- 
eration and C.nstrueti.a sf Gill 1.00 
cuit W 

We Also Have a Fall Line 
of Van:Jar :titi Vernier Condenser,. Trans 
t .rnurs, L"th Audio and Radio Frequency, 
,ckcts, Rheostats, Couplers, etc. 

Write for Oar Catalog- 
lli.tstratinR ;anal describing all our products. 

I::.rrv arti,;r adrrrtisrd ab,rt is ,¿vsran- 
t.,:1 h h thr rn,tnt,!alturer s- 

411 caris a::rd intrrudiar(y-t.arTrta 
{10 urd.-rs of 35.00 or 

c: rr tart rÍ ihr .1/asirsP^a kr.yrr. A:l 
,tilers iral:ud6 

No Free List 
RADIO WORLD has no free list. The 

tnly copies sent out by the publish- 
:rs are to fill the ever-increasing 
)rders of the American News Corn - 
>any, the large numbers of subscrip- 
ion orders received at the office of 
lublication, and one voucher copy to 
'ach advertiser and advertising agent 
epresented in current issues. 
<APIO WORLD, 1493 Broadway, N. Y. 

Howls from a Loud Speaker 
NOW, if I were you, I would put an- 

other step on there and then you would 
hear everything." 

"Say, you are doing that all wrong! Don't 
you know that if you tune your set that 
way, you can't get any results?" 

"If I were the president of the RC, I 
would sell the tubes for cost, just to popu- 
larize them. Who wants to pay that price 
for them? It's ridiculous!" 

now as I was saying, just as I got 
KJH in nice and loud, I hear a terrible 
generator hum, and who do you think it 
was? You'd never guess! It was SPC 
down in South America. That's some little 
circuit I am using. No, I won't give it to 
you -I'm going to patent it first.' 

"So I sez to him, 'What do you think 
you're doing, putting up an aerial right 
over mine? Don't you realize that you won't 
be able to receive anything? I'll get it first 
and you won't get any,' and he turns around 
and looks at me and takes the wire down." 

Church Broadcasting 
ASURVEY made by the National Cham- 

ber of Commerce develops the fact that 
there are eighty-three radiophone stations 
in this country broadcasting religious 
services. It is estimated that the territory 
covered represents about 652 per cent. of 
the total area of the United States. 
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THE V'.\CUUN I U9ES UN_l RI\'At, 

Reflex aad Ft -F. Crystal. 
.1MamrW by ralo elrrrta The very best Mi - 

tal kn.Mn tn relia rler, 
Will make t ur set rcuml like Pousa'. Bend. 
kYee--lleCrt and wter encal reef ltine n.l Me- 

/ llr).na inf.:iwati.ea arJ lr,a ul, 1a.h ra:h en.t.l 

oU.sa.WrtCJ 

500lt()Nt; 

JAYNXON LABORATORY 
57 DEY STREET NEW YORK. N. Y. 

RADIPHONO 
ADAPTER 

=2.00 
Ir as .Hri.6 w 

Ylwoó r,nr In trpy 
eK, r arenwralrl rnl 
.passer. ir eIt rl .uar.w aad Mr 

ta be atltg a ael tams rL 
If gef drier maul eweNn ata ttr SLN maw vla .al sae w Maw 6s 6rwaóL 

saaAeatgW Relea medwr6Nl6 Ow 
171 Snail NrM. Nasal. N. L 

P6>ow., Marko* 9028 

American Radio Stores 

;IVIIIIÌ 

s 

BACK MOUNTING INDUCTANCE 
SWITCH, $1.e* 

TUBE SET 
Rbeeelat 
W. D. Il Rookie 
W. D. II Tube 
crud Leak C.adeaser 
"S" Battery. Ws volts 
"A" Battery. dry mil 
Varl.wNee 
"23" Plate Caadeasw 

Wire /w Neel Up Fra 
I Panel.ea 

gamyl 
gas $1550 NkUp Only gam nits M 

Complete 

Spider Web Inductance Coil for 
Rhelolearts Tuner, MN ecce 

American Radio Stores 
23S Fulton Strut, New York City 
All orders moot Iasad. poetise W all .beets 

must b. sertaned. 

JEt<,vlcE 
!',aLITY STANDARD RADIO 1" PhICE RELIABILITY 

All Goods New, in Original Packages 

SEND FOR OUR 
72 PAGE 

RADIO CATALOGUE 
WE GUARANTEE 

A SAVING OF 15% 
Reliable m.n,hand,se first. then price. We will reload, at any time, for Radio 
,natcnal purchased from us which is not up to standard and as rsrprrrnled. 

No (-becks. N^ C. 0. D. Add Parcel Peat. Reference: Radio World. 

577 MYRTLE AVENUE. Phone Prospect 2952-$168. BROOKLYN, N. Y. 



You Get Remarkable Adjustment and 
Avoid Dielectric Losses with this 

GENUINE BAKELITE 

VARIO COUPLER 

a 

This is a remarkable in- 
strument and a remark- 
able value. Accurately 21.25 
calculated. Micrometer (.r $3. with dial) 
precision. Made of 
natural UNDYED bakelite. Avoids di- 
electric losses due to coloring materials. 
Special 2 to 1 rotor movement. 1800 on 
dial turns, 90° on rotor. Very delicate 
adjustments. Made for table or panel 
mounting. 

New 

RHEOSTAT 
Every radio enthu- 
siast wants one of 
these. NEVER 
over -heats because 
it has a porcelain 
base. Suitable to table or panel 
mounting. 

50c 

IMPROVED JACKS New 3 

l Type ) 

Open Circuit 2Sc. 
Closed Circuit 35c. 

Double Circuit 45c. 

RADIO WORLD 

YOU NEED THESE PARTS!) 
Much Designed 

States 
.N awn, Engineers Who Designed m".... Designed by the Same Radio Much of the 

United States Navy Radio Apparatus. Built with Micrometer 
Precision Throughout. 

Increase Your Vacuum Tube Sensi- 
tivity 25% With This New 

TUBE 
SENSITIZER 

A recent editorial in a radio 
journalfastates, "The placing As 
of a strong magnet isna 
certain space relationship to 
the vacuum tube often gives 
an increase in tube effici- 
ency of 25%." 

The Dyna Tube Sensitizer serves 2 purposes: 
First, as a powerful permanent magnet, the 
electro -magnetic field existing between its 
North and South poles tends to increase the 
now of electrons from the plate to the fila- 
ment, thereby increasing tube power. Second, 
it acts as a shield which prevents electro 
static coupling with other elements in the 
set, also tending to eliminate stray capacity 
effects. 

MADE OF SPECIAL PERMANENT MAG- 
-RETAINING ALLOY. FOR LONG 

OR SHORT DISTANCE WORK YOU CAN 
NOT AFFORD TO BE WITHOUT IT. 

.p, 

RADIO RECEIVER, Model 235, with power 
amplifier combined in one cabinet, 
as illustrated. Without equipment 5 or horn. I ist 

Power Loud Speaker, $25 extra 

COMPLETE RADIO RECEIVER SET, with 
full installation equipment, ncluding vacuum 
tubes, batteries, complete atenna equipment. 
telephone headset, telephone 
plug and horn. Free installation 
within 531 miles of New York... 

SET AS ILLUSTRATED 

A Super -Sensitive, Complete 

CRYSTAL DETECTOR 

Includes trmillie-tested,on-point guar- 
anteed, million -point syn- 
thetic crystal. Base is of 
polished Bakelite arranged 
for table or panel mounting. Note new 

sensitive spring contact for delicate ad- 

j ustment. 

C 

Guaranteed Ak 
Super -Sensitive 

CRYSTAL 
Triple -tested Galena Radio 
Crystal. Absolutely Guaran- 
teed Sensitive. Set in special 
mounting. Sealed in 
wooden box 20c 

MODEL 235 

This set it un- 

doubtedly the 
peer of them all 

We have re 
c e i v e d enthu- 

siastic reports 
from every own- 

er. 

PARTS. SENT POSTPAID ON RECEIPT OF CHECK OR MONEY ORDER. 
USE REGISTERED MAIL 

Have Your Old Dead Phones 
Re -Magnetised 50e. or Taken 
in Exchange. DYNA iZADIO Co. 

New York Distributors of Freed-Eisemann and Other Standard Radio 

N. E. Cor. Fourth Ave. at 20th St. Telephone: Gramercy 46s 

DEALERS 
WRITE 

Apparatus 

New York, N. Y. 


