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cis ¡die D WE Kink 
PHOTOGRAPHS SUCCESSFULLY TRANSMITTED BY RADIO 

(C. P. & A. 'Mutual 
While sending photographs over land wires has been accomplished and has been done fer same time, the fleet photograph to be mint end 

received successfully by radio was transmitted from Washington, D. C.. to the Evening Bulletin. Philadelphia. Marti 3, e1211, distance et W Miles. 
Mr. C. Francis Jenkins, of Washington, le the inventor of the appara tus used. 

The principle or the invention is to transform the tight impulses or waves from the photographs into mieetrfcal impulses by moans of special 
glees discs and light cells, and then to change them from electrical impales to radio waves. la the reception d the photograph the process is 
reversed. the waves being received as radio impulses, transmuted into electrical inpuises which actuate light cells end by means d the discs 
seen in the illustration above being impressed on a sensitised film ea a photographic orgative. The photograph thus received must be developed in 
the usual way. Some photographic detail was lost in the experiment due to outside interference which was not controllable at either the receiving 
or transmitting stations. These interfering imputes in the form of static, or annals from other stations, went through the apparatus and registered, 
thus causing the loss of detail. The pictures transmitted were those d President Harding, Vice -President Coolidge and Governor Pinchot, all of 

them being successfully received. 
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directly adjoining World's Greatest Radio elation d That radio Oorpordtm of America at Millets 
Plata. North abort d Long Island. in famous 
fruit and truck garden seethe. Thaw fertile 
term plots. CO to 100 feet above sea lrel. per- 
fect for thickens. fruit and vegetables. Only oho 
and a Quarter mites from a delightful beach; 
superb bating, bathing. Lehing. UngerPu d for 
summer bungalow amp sites New State m- 
erino highway reining properly direst to 59th 
street. New York. Basis« d may terms. Titles 
guaranteed. Write for Radio Term Pacts. 

O. L Schwencke Land Co. 
275 BROADWAY, NEW YORK 

Established 25 years. 

SIX REASONS WHY A 

"Vac -Shields" 

Patent Pendlee 
Will ship immediately by snail postpaid 

on receipt of $1.00. 
Satisfaction or money back. 

ORANGE RESEARCH LAB. 
41 North 16th Street East Orange, N. J. 

1-Non-Magnetic. 

2-Prevents Inter- 
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3-Stops Howling. 

4-Prolongs Life 
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today. 
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Big Specials in Next Issue 

The 

PERFECT RECEIVER 
One Tube Reflex 
E.dersed by the Nee Part Ovules Mall 

Brings in DX Complete 
Make One Tube Do the Work of Two 

PARTS CONSIST OF THE 
FOLLOWING: 

One Super Sensitive Crystal 
On. Crystal Detector 
On. Nit, 11 VT Socket a Feet of Buse Wire 
On. 7x1áí3/16 Formica Panel (Drilled) 
Eight Marked Binding Poste 
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One Double Circuit Jack 
On. DL Honeycomb Coil Na N 
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One Audio Transformer 
Two .002 Mica Condensers 

Total 

$17.50 
MAIL ORDERS ARE OUR SPECIALTY 

American Radio Stores 
235 Fulton Street, New York City 
All seders must Iselude pesage, and all cheek' 

must be melted. 

Subscribe for Radio World, $6.00 a 
year, $3.00 six months, $1.50 three months. 

THE MOST ECONOMICAL TUBE MADE 

Copyrighted 

GRID IS NOW AVAILABLE 
3 Volt Dry Cell Tube, 221/2 

B Battery, Amperage .15 

FIL. 

PLATE 

$2.50 
Adapters for Standard Sockets 
Dealers, Jobbers and Distributors 

write for quantity discounts 

DELTA MIDGET TUBE CO. 
211 MARKET STREET NEWARK, N. J. 

If you can't get them from your dealer, 
write us direct 
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The First Church Radio Broadcasting Station 
CALVARY Baptist Church, New York City, has 

installed a complete radio broadcasting system 
for sending out Dr. Straton's sermons and the 

special music in the regular ,services of the church. 
This is a regular licensed station and the call letters 
ire WQAO. Calvary is the first New York church to 
nstall its own independent broadcasting station. 

Dr. Strafion, in speaking of this advance step in the 
:hurch, said: "I am delighted with it. We have given 
the system a thorough test and it has proved very suc- 
:essful. I am a hearty believer in the use of radio for 
broadcasting the truths of religion. I believe that radio 

[C. Kadel and Herbert) 
Radio room of WQAO, the first church broadcasting station established. 
George F. Koster, sexton of Calvary Church, New York City, who installed 

and built the set 

is destined to take a place second only to the news- 
papers as a means for immediately and directly reach- 
ing the masses of the people. 

"The people will not get any doubts or negations or 
question marks from the Calvary pulpit. I shall try 
to continue to do my part, as the Bible expresses it, in 
'tearing down the strongholds of Satan' and I hope that 
our radio system will prove so efficient that when I 

twist the devil's tail in New fork, his squawk will be 
heard across the continent ! 

"I gave a brief talk the other day from the Calvary 
pulpit simply to test the apparatus, and I was delighted 
with the responses that carne in from far and near. 

"We had, too, another evening a most interesting 
and remarkable incident when we were testing out to 
see whether the system would successfully broadcast 
the music from our great new organ. In the prelimi- 
nary announcement our operator had requested any 
outstations who picked up and heard the music to 
notify us, if possible, by telephone whether or not it 
was going successfully. 

"While our Choirmaster was playing the organ here 
in the auditorium in this test, the telephone bell rang 
and my secretary answered. He was told that the 
music was coming perfectly to a receiving station far 

(C. Kalel and llerbrrt) 
Rev. John Reach Stratum. poster of the Calvary Baptist Church, New Yerb 
City. preaching a »neon iato a special trsna fitter. This was the first 

church to operar its awn broadcasting station. 

away, and when Mr. Wilson expressed his pleasure, the 
friend at the other end of the line said: 'It is just as 
clear as if I were sitting in the auditorium.' -I lien he 
said: 'Here, you can hear it over the phone; I will 
hold my amplifier horn to the telephone and you can 
hear it.' Ile did this and Mr. Wilson heard the music 
that was going out by radio from the Calvary audi- 
torium to the far away radio receiving station, and then 
coming back to him over the telephone with perfect 
distinctness." 

Dr. Straton has stated that, in his (min'. 
casting of sermons and services from t' 
wo:!d not ten¡! to keen Penn lr away G-, . 
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How to Make a Cabinet for Your 
Radio Set 

By Kenneth Malcolm 
MANY radio bugs devote their entire energies to the 

working of Their sets and completely overlook the 
appearance. Some even believe that a shabby set 

will produce better results than one more carefully dressed 
up. However, it will be found that a correctly designed set 
will actually work better if the parts are neatly arranged 
and carefully wired. Further, if your set is properly housed 
in a good cabinet, it will find greater respect in the eyes 
of the outsiders who do not know and appreciate your set 
as well as you do; therefore, its apparent value will be 
increased. 

Then, again, there are many other radio bugs who would 
like to have a good cabinet, but don't know just how to 
make one. It is for them that this article was prepared. 

BgvfL EDGE 

Diagrams illustrating the various steps in making a radio set cabinet. 

The purpose is to help the person with limited means and 
few tools make an unpretentious but adequate cabinet to 
house his pet radio set. 

All the tools necessary comprise a saw, hammer, screw- 
driver, try -square, pencil, foot -rule and several sheets of 
sandpaper of different grades. A plane. nail -set and small 
hand -drill would also he useful. For certain classes of 
finish a brush is necessary. 

If you haven't all the tools mentioned, the first thing to do 
is to buy the best or borrow what you can. You can do 
better work with a few good tools than with many poor 
ones. If you can afford only one saw, get the cross -curt 
variety. Select a hammer and screw -driver to suit yourself. 
A smoothing plane with an S or 10 -inch face will be best. 

The wood, or stock, may be found about the house, or 
can he bought of a cabinetmaker or lumber dealer. The 
stock for the average size cabinet should he about three - 

eighths of an inch thick. Heavier wood is clumsy and 
thinner wood is not strong enough for any but very small 
cabinets. The base may be thicker-say one-half to three- 
quarters of an inch. If you can get the wood "dressed," 
meaning planed smooth, at the place where you buy it, do 
so. In most cases you can have it cut to width on the 
machine; if you can, so much the better. 

Choose wood to suit your taste and pocket -book. The 
better cabinets are usually of oak, mahogany, or walnut. 
Cheaper cabinets, easily made and finished up nicely, are 
made of bass or whitewood. This wood is good for be- 
ginners to practice with, at least until a certain amount 
of proficiency is achieved. It can be stained in any shade. 

It is advisable to make out a list of necessary stock be- 
fore you go to buy your wood. This will save the possi- 
bility of having too much or too little. Be careful to allow 
for the waste in cutting and truing to exact measurements. 
Always remember whether you are following inside or out- 
side dimensions. The same general rules maintain for a 
cabinet of any size. Allow for the cover when determining 
the width of the back piece. Also allow for the cover when 
cutting the ends. Allow for the thickness of your panel 
when determining the projection of the front of your base. 
If you cannot get the side edges dressed be sure and allow 
extra width for smoothing and truing them up. It is cus- 
tomary for the grain of the wood to run in the direction 
of the longest dimension of a piece. 

For those who must take wood as it comes there is a 
definite procedure for truing up. The drawings illustrate 
this clearly. Select an edge running with the grain and 
straighten it up with your plane. Move your plane in the 
direction the grain runs, and not against it. Try both ways 
ii you are uncertain and you will soon recognize the right 
one. The mistake is made by many beginners of setting 
the cutter of the plane too heavy. Use the minimum pro- 
jection of the cutter sufficient for smoothing, otherwise 
you only waste time and wood. This is edge No. 1. Fi'om 
this edge, with a pencil, mark the opposite parallel edge. 
at the correct distance. Now select the end that appears 
the most square and snip its farther corner off, within the 
w aste space, with your plane. The plane should move in 
the direction of the little arrow. When you work on end 
grain you should set your plane cutter very fine, and instead 
of heading the plane straight along with the wood you 
should push it forward at an angle. Work toward the 
chopped off corner and never against it. When that end is 
true, and squared with the first side, mark it No. 2. 

Next go to the other end and snip its corner off as you 
did with its neighbor. Carefully mark the length from the 
first end and plane down to the line, this time also moving 
in the direction of the cut end. Test occasionally with your 
try -square. Never try to make the plane do the work of 
a saw. If there is much wood to be taken down it is best 
to first saw near the line, and then true up with a plane. 
This is edge No. 3. 

The truing of the remaining edge finishes the job. All 
pieces should be squared up the same way. If you have 
no plane, be careful and saw close to the line you have 
made. Some very good boxes may be cut out with the 
use of the saw alone. 

The base takes on a more finished appearance if three 
of its edges are bevelled. This is done with a plane. As 

(Continued on next page) 
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Valuable Loop Antenna Hook -Up for Single Tube 
By Arthur G. Shirt 

AMATEURS who are not experimenting with 
the Flewelling super -circuit or with other cir- 
cuits employing super -regeneration, find it very 

difficult to operate a single tube set on an indoor loop 
A loop is a comparatively poor absorber of radio 
energy, but on the other hand, its directive powers 
make possible the bringing in of one station to the ex- 
clusion of all others. For this reason, it is preferred 
by some amateurs, while others use the loop because it 
is the only device they conveniently can use. 

Whichever the case, the hook-up accompanying this 
article will prove of value. It is for use with a single 
tube regenerative set. It will be noted that the loop 
is grounded, which really makes it function more like 
an outdoor antenna than as an indoor loop. Some of 
the directive qualities are lost, of course, by having the 
loop connected to the ground in this way, but this is 
more than made up for in the increased efficiency of 
the circuit. 

This circuit tunes very sharply and demands fine ad- 
justment. For this reason a vernier condenser and 
vernier rheostat are recommended in their respective 
places as shown. For amateurs who cannot afford 
three, four or five tube 'sets, and who cannot, for 

various reasons, employed an outside antenna, this 
hook-up, permitting a loop to be used successfully with 

n.H 

ilirrrouw.e 
Diagram d orootiene fur rek-g wig a leap antM.a. 

a single tube, will prove of inestimable value. Other 
amateurs should find a place for it in their notebooks. 

(Continued from preceding page) 
the box must be as strong as possible, the top is sawed 
down its length about an inch and a half from one edge 
and the small piece is made stationary-that is, providing 
you want a hinged cover-otherwise the whole top is fast- 
ened down. Now comes the assembling of the parts. 

Either nails or screws may be used for the joining. If 
properly driven, nails are entirely satisfactory. Gluing, in 
addition to nailing or screwing, will make a stronger job. 
Finishing nails an inch long are about right for cabinets 
using the size stock mentioned. If you use glue you might 
find the liquid prepared glue more convenient, although not 
quite as strong as the hot glue. Two little brass hinges will 
be needed, and also a little flat hook, if a hinged cover is 
wanted. 

Coat the two edges (the edges that fit against the side 
pieces) with glue (if glue is to be used). Put it on thin, 
for it is the glue -coated surface and not the glue itself that 
is strong. Now nail or screw on the two end pieces. Don't 
drive the nails straight in, but at an angle, as shown in the 
drawing. Now put on the narrow top piece. Next you can 
fasten on the bottom. Flat -headed screws would be prefer- 
able to nails in this case. If you have a hand -drill you 
can first drill the holes for the screws in the bottom piece 
and then countersink them by twirling the tip of a knife 
blade in the hole. If the screws go in hard, a little soap 
or oil on them will ease them up. 

The hinges can be fitted next. To do this you will have 
to place them in the position you want them to go and then 
carefully trace their outline on the wood. Between the 
lines where the hinges are to go the wood must be cut 
away to the depth of the thickness of the hinge plate. This 
may be done with a chisel or a sharp knife. It must be 
done on both the under side of the cover and on the top 
edge of the back. After this is done the hinges may be 
placed and fastened in position. The hook on the side can 
better be fitted after the finishing of the cabinet has been 
completed. 

The next process is the sandpapering. In order to be 
able to get an even pressure, and to prevent rounding the 
edges, the sandpaper should be mounted over a block as 
shown. Use a medium coarse paper first, and then a fine 
one. Be sure and remove all the scratches and other sur- 

face marks, for upon this preliminary work depends to a 
large extent the final finish. With the aid of a nail or a 
nail -set drive the heads of the finishing nails a little below 
the surface. Fill the holes above the heads with putty, 
wood plugs, or wood filler. 

The most popular finish for radio cabinets seems to be 
mission or early English oak and mahogany. A wood dye 
or stain is the first thing to be applied. You can get this 
from any paint shop in the shade you want. It can be 
either applied with a brush or a piece of cotton waste and 
dries thoroughly in a few hours. 

If you are using mahogany, oak, or any other rather 
open grain wood, or wood where the pores plainly show, 
you must use a filler for best results. This comes prepared 
in paste form in different tints. Use the tint that most 
nearly matches the stain. It can be applied with some 
blunt -edged tool, such as a putty knife. Be sure and fill 
all the little holes, but rub all off the surface of the wood, 
so that it is finally perfectly smooth. Close grained woods 
such as pine, brich and white wood do not need a filler. 

Next comes the final finish. This usually consists of 
several thin coats of shellac. One coat should be applied 
with a brush and allowed to dry thoroughly-and be sure 
it is thoroughly dry. Now go over this surface with a piece 
of very fine sandpaper or a piece of steel wool, to take off 
any rough spots, and to make an anchorage for the next 
coat. Brush off any dust and apply the next coat. You 
must work fast with shellac, for it dries quickly. Two coats 
are generally sufficient to give a pleasant luster to your 
work. 1 f you want a dull or satin finish you can go over 
the second coat with the fine sandpaper or with steel wool, 
and afterward give the cabinet a rubbing with furniture oil 
or with prepared wax. Use very fine sandpaper for this 
purpose-No. 00. preferably-otherwise you Hill ruin the 
work you have already done. 

For those who prefer less trouble in finishing, what 
is known as a varnish -stain can be applied directly after 
the sanding. This stain contains both color and gloss, and 
while it does not make as nice a finish as the longer 
method. it is quite satisfactory for these whole require- 
ments do not include a "piano" finish. 

ith the a(ll lition of the hook and screw -eve your cabinet i finished, and but awaits its panel and set. 
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Make Your Taps Neater Broadcasters Increase 
By Arthur S. Gordon Eleven in February 

AFTER you have wound the primary of that 
home-made variocoupler so tightly and have 
taken out taps that are the proud equal of any 

found on commercial instruments, it is somewhat dis- 
couraging to have them pull away from the cardboard 
tube, as most tapped turns have a habit of doing. The 
fault is not in the cardboard tube nor in. the wire used, 
but in the method of taking out the taps. 

The usual procedure is to bend back a loop in the 
wire and twist it close down to the tube, leaving a 
small eyelet to which the connecting wire can be 
soldered. While this arrangement will stay taut for a 
while, it is bound to loosen and, in many cases, the 
whole coil has had to be re -wound. 

usum P+arN00 
OF TAK\MCiO1JT TA 

WOßcaTEO WAY 

Diagram Showing Arthur S. Gordon's Method of Making Neat Tapa. 

In the interests of neatness and thoroughness, there- 
fore, the following method of making taps is sug- 
gested : After you twist the loop as before, instead of 
going on with the winding, bend the tap down and 
wind the next two turns over it. Then bend the tap 
up again and continue until the next tap. 

Now, with every tap held down by the two succeed- 
ing turns, there is no danger of stretching or loosening. 
Even if collodion or coil cement is not applied, the 
turns will hold together, and not only will you have 
a tuning coil that is exceptionally neat but you will 
also have one that will remain exceptionally neat until 
its last and probably distant day of service. 

AN increase of eleven broadcasting stations is 
shown on the records of the Department of Com- 
merce during the month of February. On Feb- 

ruary 1 there were 570 stations licensed to broadcast 
entertainment data and news while on March 3 there 
were 581 broadcasters operating. 

During the past month 24 new licenses were issued 
to broadcast, but 13 old stations ceased to function. 
Of the total stations transmitting entertainment today, 
28 are Class B stations operating on 400 meters, the 
balance being on 360. 

Four new stations licensed during the week ending 
March 3, follow : 

Call 
WSAC 

KFDV 

WWAY 
WRAB 

Station 
Clemson Agricultural College, 

Clemson College, S. C. 500 watts 
Gilbrech & Stinson, 

Fayetteville, Ark. 100 watts 
Marigold Gardens, Chicago, Ill. 500 watts 
Savannah Board of Public Educa- 

tion, Savannah, Ga. 100 watts 

The thirteen stations which were dropped during 
February follow : 

Call 
KFED 

WKAG 
WIAX 
WNAF 
WOH 
WLAF 
WDAR 
WLAR 
WDY 
WHAF 
WJK 
W JAE 
WDV 

Station 
Billings Polytechnic Institute, 

Billings, Mont. 
Bruce, M. D., Edwin T., Louisville, Ky. 
Capital Radio Co., Lincoln, Neb. 
Enid Radio Distributing Co., Enid, Okla. 
Hatfield Electric Co., Indianapolis, Ind. 
Johnson Radio Co., Lincoln, Neb. 
Lit Brothers, Phila., Pa. 
Mickel Music Co., Marshalltown, Iowa. 
Radio Corp. of America, Roselle Park, N. J. 
Radio Electric Co., Pittsburgh, Pa. 
Service Radio Equipment Co., Toledo, Ohio. 
Texas Radio Syndicate, San Antonio, Tex. 
Yeiser, Jr., John O., Omaha, Neb. 

Radiograms 
THE suggestion has been made that a course in the practical 

building of radio sets be established in the manual training 
departments of the public schools of the country. No better training 
for a boy could be imagined than this. 

* * * 

IN its issue for October 7, 1923, Radio World published a list, 
complete to that date, of the broadcasting stations of the United 

States and Canada. In earlier issues had appeared other complete 
lists. In response to numerous inquiries, RADIO WORLD is preparing 
another list of broadcasters which will be corrected up to the date 
of publication in an early issue. 

* * * 

ASNAPSHOT, taken by a wireless operator on a small Pacific 
coastwise steamer, is the latest clue in the possession of the 

authorities in the nation-wide hunt for Clara Phillips, former chorus 
girl, the escaped hammer murderess. The picture was taken secretly 
when the wireless operator, disguised as a waiter, carried a meal 
into the cabin occupied by the supposed "tiger woman." 

* * * 

DURING the year 1919 only 50,000 words were transmitted 
by Italian radio stations. Based on the year 1922 it is esti- 

mated that in 1923 Italian radio stations will transmit 7,000,000 
words. Station IDO, Rome, operating on the 11,000 -meter wave 
length, sends press messages direct to the New York Tines radio - 
receiving station daily at 12 o'clock and 5 p. m. A new station at 
Coltano soon will he in operation with sufficient power to send 
traffic direct to New York. 

IOHENGRIN" was the second complete opera to be broad- 
a cast from WJZ, following the success of "Die Meistersinger," 

which was given at the Manhattan Opera House to the radio audi- 
ence via the Radio Corporation -Westinghouse station in Newark. 
New Jersey. 

* * * 

AWIRELESS press dispatch from Berlin, Germany, to the 
New York Times states that during the last few days experi- 

ments with a new system of wireless telephoning were made from 
a new sending station near Berlin. Letters received from Holland 
and Switzerland brought news that the German electric waves did 
not progress on their mission without fierce opposition from the 
Eiffel Tower in Paris. 

* * * 

THE American Telephone and Telegraph Company proposes 
to increase its capital stock from the present authorized total of 

$750,000,000 to $1,000,000,000. If approved by stockholders, who will 
meet on March 27, this will make the company the largest corpora- 
tion in the United States. No new stock offering is contemplated in 
1923. The additional stock is needed to meet commitments under 
the offer made stockholders on August 24 last; for conversion of 
convertible bonds and for subscriptions already made under the 
employes' stock plan. During the year 1922 over 600,000 stations 
were added to the Bell System, a larger increase than in any pre- 
ceding year, bringing the total to more than 14,000,000. Studies and 
experiments in wireless telephony have also been continued. The 
annual report refers to the series of trans -oceanic experiments 
which were undertaken by the company late in the year, which 
culminated in continuous messages being sent for a period of about 
two hours on January 14, 1922, which were distinctly heard 'm 

I.ondon. 
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The Royal Flying 
Corps Designs a 

Compact Set 

(C. Photoaews, N. Y.) 

The portable set designed by the Royal Flying Corps 
and used by them in great numbers. Ibis set ie enclosed 
in a bather case, smaller than the regulation suitcase, 
end ie absolutely complete in itselL When not in use 
the never folds up and the set can then be carried 
wherever it is necessary, with no more trouble than 

taking your drsse unit to the train. 

THE Royal Flying Corps, of England, recently 
brought out a portable transmitter and receiver 
which for utility and usefulness, goes a long 

way toward being a perfect instrument. It is all con- 
tained in a small suitcase and when not in use can be 
carried very easily from place to place. In the matter 
of size, it is much smaller than the regular dress suit 
case, as can be seen by comparing the size of the meters 
and switches in the illustration herewith with the width 
of the case itself. 

The compartment on the extreme left houses the 
necessary batteries for the operation of the set, in 
case the current that generally is furnishel by the small 

generators on the airplane should go out of commis- 
sion. They are of course small and not capable of de- 
livering much power, and therefore cannot be ex- 
pected to operate the set over long distances. 

The meters shown in the center are for the determi- 
nation of the different current values such as the radia. 
tion current, etc., when the set is used in the air. This, 
of course, furnishes the operator with an accurate 
check on all his instruments and he can tell how his 
signals are going out. 

The receiver is of the type in which the coupling is 
fixed, and the variation of the inductances is accom- 
plished by means of the switches shown. 

W HAT is probably one of the most novel de- 
velopments in the way of radio entertain- 
ment was recently brought out by an enter- 

prising London restaurateur. He had noticed that a 
great many of his patrons were radio fans and that 
instead of sitting quietly at the table after a bit of food 
they would all put on their hats and "go up to Romey's 
'ouse, to listen to the radio." Now that couldn't be 
allowed. It was simply unbearable to the proprietor 
to see his trade jog away in such fashion. So he 
thought and thought and finally questioned himself 
something like the following: "Why not put up one 
of the bally things, and then instead of going to 
Romey's 'ouse, why they'll sit 'ere and henjoy a quiet 

London 
Restaurant 

Provides Radio 
for Patrons 

(C. Keystone View Co.) 
Four ardent English radio fans who have adopted ea 
up-to-date restaurant in London as their recreation polio 
because of the fact that the owner and proprietor of the 
restaurant has very thoughtfully equipped all the tables 
with receiving sets. A good way to draw trade and a 

tip American restaurateurs. 

cup o' tea." No sooner said than done, and now the 
happy patrons can sit in "Jackie's" and have their bit 
to eat and then listen in at the same time they are hav- 
ing a quiet little game of rummy. 

This innovation has not only helped the restaurant 
keeper to retain his old trade, but it has attracted a lot 
of new customers to his place because "it's the only 
place in deah or Lunnon where you can listen in while 
you're having your joint and ale." 

The above statement is not a mere supposition, but 
is an actual fact as can be seen by the illustration here- 
with, where is seen a group of radio fans enjoying a 
radio concert, while in the midst of an exciting game of 
"nap," a game that is somewhat similar to our rummy. 



8 RADIO WORLD 

How to Build a One Tube Dry Cell Set 
By P. F. Albright 

SINCE the publication of the report of my DX 
record with my WD -11 one tube dry cell set in 
RADIO WORLD of February 10, 1923, I have been 

fairly buried in inquiries from every state in the Union 
for a detailed description of my set. It is impossible 
for me to answer each inquiry directly. I am, there- 
fore, asking RADIO WORLD to publish the following 
brief description of my set. 

I do not claim that I have anything revolutionary in 
radio, but I do know that my set works, and works 
wonderfully well, for as I am writing, at Englewood, 
Col., I am hearing with surprising volume and clearness 
a program being broadcasted over Radio WSY, Bir- 
mingham, Alabama, by the Booker T. Washington Glee 
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Club, of the Tuskegee Institute. I see no reason why 
any one cannot duplicate my experience, if he follows 
the description and uses care and patience in the con- 
struction of his set. 

The only change I made in the Miller circuit as 
published in RADIO WORLD was the substitution of a 
specially wound inductance for the regulation fifty - 
turn honeycomb coil. This inductance was made as 
follows : At one end of a cardboard tube three inches 
in diameter and three inches long I wound fifty turns 
of No. 22 DCC wire honeycomb style. On the remain- 
der of the tube was wound eight single turns of the 
same wire-plain winding-in two groups of four turns 

each and connected to the inner end of the honeycomb 
winding. The two groups of four turns each function 
as the stator of a miniature variometer and are spaced 
about three -eighths of an inch apart so as to allow for 
a shaft carrying a rotor in the form of another card- 
board tube one inch in length and of as large diameter 
as will turn in the larger tube and clear. This is also 
wound with eight turns of the same wire and spaced 
as on the stator, and is mounted on the shaft so that 
the rotor windings come directly under the stator wind- 
ings. The coils of the rotor, stator and honeycomb 
coil are connected in series and placed in the circuit so 
that the aerial lead goes first through the rotor, then 
the stator, then through the honeycomb coil. This 
little variometer acts as a vernier on the inductance 
and accounts for the fine selectivity of the set. As 
many as six different stations have been tuned in 
within the range of a 100 degree dial without changing 
the condenser setting, and I am able to separate two 
stations with a movement of but four or five degrees 
on the dial. 

I am giving herewith a diagram of the circuit and 
the values of the parts. I want to assure you that too 
much attention cannot be given to the grid leak as it 
is extremely critical. I used a Remler of the pencil 
mark type and a very hard pencil and then found that 
its adjustment required considerable patience. The 
rheostat must be of the vernier type for long distance 
work and the more sensitive it is the better. Mine is 
home-made. My set is wired with No. 14 tinned copper 
wire and every possible joint soldered. The parts are 
mounted on a 6x12 inch bakelite panel and carefully 
shielded with tinfoil and grounded. Mount the induc- 
tance as far from the variable condenser as possible to 
avoid capacity effects while tuning. My aerial is 
stranded copper 100 feet long and 25 feet high with 
lead-in at one end. A good ground is essential. Mine 
is a water pipe with connection made as near the en- 
trance from the street as possible. These things may 
seem of minor importance, but I have found that one 
cannot be too fussy about such things as good ground, 
soldered joints, etc., if he expects his set to reach out 
and bring in the distant stations. 

I shall be interested to hear from brother DX Night 
Owls who build their sets from this description telling 
me about their results. 

Amateurs Increase 601 Since January 1 

THERE is still great interest in amateur radio 
telegraphy. This fact is shown by the increase 
in general and restricted amateur licenses issued 

by the Department of Commerce since January 1, 

which number 601. On January 1, there were 17,102 
amateur licenses in effect, and on March 1, there were 
17,703. 

These figures do not include 617 other non-commer- 
cial stations, which comprise 134 technical and training 
school stations, 297 experimental and 186 special ama- 
teur stations. 

The distribution of special amateur licenses by dis- 
tricts is as follows, showing the Chicago District, in- 
cluding northern peninsula of Michigan, Wisconsin, 
Illinois, Kentucky, Indiana, Minnesota, Iowa, Missouri, 

North and South 
rado, points : 

District 

Dakota, Nebraska, Kansas and Colo - 

Headquarters Total March 1 

1. Boston 2,490 
2. New York 2,589 
3. Ba,timore 1,919 
4. Norfolk 420 
5. New Orleans 825 
6. San Francisco 2.019 
7. Seattle 863 
8. Detroit 2,749 
9. Chicago 3,729 

Total Special amateurs 17.703 
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A One Tube Super -Regenerative 
Loop Receiver 

By W. S. Thompson 
THE trend in modern receiving sets seems to be toward 

simplicity in tuning and construction. This gives 
rise to the problem of simplifying the best circuits 

without losing their advantages. Probably the most power - 
f ul amplifier of signals that is known today is the set that 
Major Armstrong calls his "flivver." This set can be built 
using one, two or three tubes, depending upon whether 
each tube has one or more duties to perform. In the one - 
tube set one might say that the tube is made to work over- 
time, but as long as one tube can accomplish the work 
satisfactorily it would be extravagant to use more. 

Our problem, then, is to design a one -tube, super- 
regenerative set, making the tuning and the construction 
as simple as possible without losing the tremendous amplify- 
ing power that is a characteristic of this circuit. 

A loop to pick up signals is used because there seems to 
be no advantage in using an outdoor antenna. If we use 
an antenna and couple it to this set the coupling will have 
to be so loose to eliminate noise that we gain no signal 
strength. The simplest way to tune the grid circuit of a set 
using a loop is to make the loop of the correct number of 
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Fig. 1. Diagram of the supar-regsserativs set as described In the aceam- 
peaying text. The jack J1 is for the taseetios of either bap or amusas 

and grouted. 

turns and tune with a condenser in parallel with it. But 
to effect regeneration we must have a coupling between the 
grid and the plate circuits, so we will use the internal 
capacity of the tube for this purpose. This means we must 
have a tuned plate circuit, which is accomplished by placing 
a variometer in this circuit. The advantages of this type 
of regeneration are many, and, inasmuch as it suited our 
purpose, it was used. The next detail was how to make 
the tube oscillate at the high frequency necessary in this 
circuit. The usual method is to place in the grid and plate 
circuits honeycomb coils of high inductance, shunt them 
with variable condensers and couple them inductively. This 
method means that the operator must adjust the two con- 
densers and the variable coupling in order to tune. By 
matching the honeycomb coils, omitting the variable con- 
densers and coupling the coils with the fixed condenser, this 
part of the set needs no attention at all after once built. A 
rheostat for varying the filament current is necessary ; so 
in the completed set there are only two tuning controls 
and the rheostat. 

A word as to the advantages and limitations of this set. 
Primarily, it is more of a power amplifier for signals from 

nearby stations than a long-distance receiver. For use on 
360 to 400 meter work it will give amplification enough so 
that, using a good loud speaker, it will fill a small room 
when the station is within a radius of 75 miles. Therefore, 
this distance is practically the limit for broadcast entertain- 
ment. However, due to the peculiarities of the circuit, 
long-distance work may be expected on the amateur wave 
lengths. The above causes the writer to recommend this 
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set for home entertainment when near a broadcasting 
station or for a good long-distance receiver for short wave 
length work. The values for the constants that will allow 
either use have been given. 

As to the construction, the writer does not want to bind 
the builder to any fixed measurements, but to give a few 
suggestions and pointers that may make the task a little 
simpler and the product a little better. A good loop can 
be made by winding ten turns of No. 18 copper wire 
around a form three feet square, spacing the wires about 
1,/2 inch apart. On the bottom of the vertical standard 
attath the brass parts of an ordinary torpedo plug. Most 
plugs easily can be fixed for this purpose by removing the 
tip posts and screwing the plug to the loop. 
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In Figures 2 and 3 the dotted lines represent the 
mounting of jack J for the loop and the coupling condenser 
C on a sub -panel back of the main panel. This sub -panel, 
as shown, is fastened to the top of the variometer and to a 
s. teat on the end of the cabinet, or to a panel brace if the 
set is not to be enclosed in a cabinet. The sub -panel should 

(Continued on nest Page) 
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Radio Control Up to Secretary Hoover 
THE White radio bill died in committee along with 

a number of other important legislative docu- 
ments when the 67th Congress adjourned on 

March 4th. The House and Senate do not convene until 
December 4th, when a new bill probably will be intro- 
duced-but that is nine months away. 

Whether Secretary Hoover can manage to keep the 
ether from getting more jammed with broadcasts and 
other radio communications without legislation, re- 
mains to be seen. Lack of a new law makes it neces- 
sary for the Department of Commerce to continue 
under legislation enacted ten years ago when broad- 
casting was unknown and there were few commercial 
and amateur stations. 

It is probable that the Secretary will undertake the 
partial re -allocation of wave lengths, within the limits 
of the existing radio law, in an effort to reduce inter- 
ference and make for peace in the ether. 

Just what plans the Department of Commerce has 
for improving conditions in the present radio pan- 
demonium are not known but a plan for execution 
within a few months is being worked out, it is under- 
stood. 

The decision of the District Court of Appeals requir- 
ing the Secretary of Commerce to re -issue a license to 
the Inter -City Radio Company of New York, although 
that station had been severely complained of due to in- 
terference will be appealed. 

Secretary Hoover and his solicitor have taken the 
matter up with the Attorney General's office request- 
ing that the case be appealed to the Supreme Court of 
the United States. It was the action of the Court of 
Appeals that caused Secretary Hoover to state recently 
that : "This removes the last shred of the department's 
authority over radio." 

RADIO WORLD'S ANNIVERSARY NUMBER 
RADIO WORLD is now at work on its Special An- 

niversary Number, dated March 31, published March 
28. 

This issue will celebrate the beginning of the third 
volume of RADIO WORLD, the great national illus- 
trated weekly. 

Last page of red form goes to press March 19. Last 
page of last black form closes March 23. 

Our regular advertising rates will be in force as fol- 
lows: 

One page: One time-$150.00. 
Half, Quarter, Third and Two-thirds pages at proportionate 

rates. 
On inch, one time-$5.00. Per agate line, $0.40. 
On four consecutive issues, 10 per cent discount. 
On thirteen consecutive issues, 15 per cent discount. 
Cover and preferred position rates made known on application. 

No extra charge for advertisements in two colors if copy 
reaches this office on or before March 19. 

If you want your advertisement printed in two colors 
in this unusually important special number, say so and 
have copy reach publication office on or before March 
19. 

RADIO WORLD has been increasing in circulation 
and influence every week, and this has been especially 
noticeable since the advent of 1923. The radio public 
has learned that the columns of this publication reflect 
the news and developments in radio weeks ahead of 
the monthly publications. 

Write or send copy and order now and get the best 
possible publication value by being represented in the 
Special Anniversary Number of RADIO WORLD. 
RADIO WORLD, 1493 Broadway, New York City. 

(Continued from preceding page) 
Mounting the apparatus back of the panel, as shown in 

Fig. 3, allows the grid coil to be very loosely coupled to 
the variometer, thus aiding to stabilize the regeneration. 
Standard fixed honeycomb coil mountings can be used for 
this purpose, although any mounting that the builder may 
wish to use will be satisfactory. By using a vernier con- 
denser for tuning the loop and a vernier rheostat the 
results obtained will be well worth the added expense. In 
purchasing the phone condenser and the coupling con- 
denser be sure and get mica condensers and a type which 
have the plates and mica held firmly together so there will 
be no chance for the capacity to change. Always remember 
that added expense in buying the best apparatus pays good 
interest by giving better results. The popularity of the A 
battery is very important, for the grid should have a normal 
negative potential for best results. The value for the B 
battery depends upon the tube used, remembering that high 
voltage usually means greater amplification. Very satis- 
factory results have been obtained using the tube shown, 
with 90 volts for B battery, although the best results were 
obtained using the Signal Corps' tube, VT2, with a higher 
plate voltage. The two honeycomb coils should be placed 
perpendicular to each other, using the value for the coupling 
condenser shown. This value can be changed to suit the 
builder if he desires to change the pitch of the high fre- 
quency note. All connections should be soldered ; no wires 
should be close together or run parallel, and the panel 
should be shielded, grounding the shield to the A battery. 

The following apparatus will be necessary: 

1 Vernier air condenser, 0.0005 mfd $4.00 
1 Variometer 5.00 
1 Hars amplifier tube 6.50 
1 Vernier rheostat 1.85 
2 Single -circuit jacks 1.00 
1 Mica condenser, 0.005 mfd .40 
1 Mica condenser, 0.002 rlifd .40 
1 Vacuum tube socket 1.00 
1 Panel 2.50 
1 Sub -panel .50 

Wire, binding posts, etc 1.00 

Total $24.15 
In tuning for the first time turn up the filament rheostat 

until a very high-pitched note is heard. The filament will 
usually be a little brighter than customary with the ordinary 
set. Now set the tuning condenser at about one -quarter 
mesh and then turn the variometer slowly. The first sign 
that the set is working properly is a roar that is always 
heard when a station is very nearly tuned in. When the 
correct setting is found this roar will stop and there will 
be no noise when the signals are being heard except those 
caused by static or other QRM. This set, due to its tre- 
mendous amplifying power, will amplify noises of the air 
so that there will always be some noise present, as with any 
other set; but this noise will not be found troublesome to 
any great extent. 
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Another WD -1 i Hook -Up to Try Out 
By C. White, Consulting Engineer 

THE 

diagram herewith shows nothing more than a 
variation of the common type of direct feedback. This 
style of regenerative circuit has come into amateur 

popularity largely owing to the fact that with its use it 
becomes possible to secure a smoother adjustment for the 
critical regenerative point. With the ordinary feedback 
system the tickler coil is usually placed in series with the 
"B" batteries and the phones. As the coupling between the 
tickler and the main tuning inductance would be increased 
the adjustment would suddenly begin to get extremely 
sensitive. With some outfits this adjustment at the correct 
point would be so sensitive that it would be next to im- 
possible to hold a distant station without the most critical 
tuning. 

To receive distant stations with one tube or one tube and 
two stages of audio -frequency, the detector tube must be 
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Diagram showing the new WD -11 hook-up de- 
scribed by Mr. White in the accompmying text 
The condenser Cl is a small capacity variable 
(U or 13 plates). The condenser CZ is of .NOS 
capacity (Lt plates). The tuning inductance is 
either a honeycomb coil, variometer, or single 
slide tuning coil, which gives quite a large amount 

of flexibility to the constructor. 

a 
eoA 

F 
held on the verge of oscillation, but must not at any time 
go into oscillation. This particular point is called the 
maximum regenerative point, and by holding tube at the 
desired point the greatest volume of the rectified signal is 
obtained. If, however, the tube slips or rather jumps into 
oscillation then it is necessary to turn the tickler controls 
back and try again to approach the right point. The circuit 
outlined in this article has the advantage of being able to 
approach the regenerative point with ease and smooth 
adjustment without getting sensitive and causing the tube 
to jump into violent oscillation. 

Like most good circuits it has a drawback, which is the 
fact that the value of grid leak resistance and grid leak 
condenser capacity is very critical, but after it is once ascer- 
tained by experiment for the particular bulb that is being 
used, no further trouble is encountered. Aside from the 
determination of the grid leak units, the receiver is very 
flexible as to its other parts. Many slight changes can be 
made in the types of tuning inductances and arrangement 
of the condensers without destroying the efficiency of the 
circuit. The ambitious amateur will try out several changes 
and additions before placing the set in a cabinet. Hook the 
parts up, change them around, try out several different 

values of grid leak units, change the polarity of the A 
battery, and purchase an A battery potentiometer if any 
other type of tube besides the WD -11 is employed. 

The condenser C-1 is an air variable containing 11 or 13 
plates. C-2 should be of the same type but should have 
at least 23 plates. The grid leak condenser should be a 
small mica condenser. With a circuit that is critical as -to 
the value of grid leak units, it is never good practice to 
purchase any grid leak condenser other than a mica in- 
sulated one, because the capacities of other types, such as the 
paper ones, are apt to be too variable and not hold their 
calibrated capacity under all conditions. Likewise, the 
grid leak should be of a good make. The types of grid 
leak resistances that are mounted in small tubes are very 
reliable. 

Of course, it would not be a bad idea to purchase a good 
variable mica grid condenser and a variable grid leak re- 
sistance. The condenser C-3 is nothing more than the cus- 
tomary phone bypass condenser having .a capacity about 
.001 mfd. Sometimes when one pair of phones only is 
used, better results are obtainable when C-3 is removed 
completely from the circuit. With more than one pair of 
phones in the plate circuit the omission of C-3 will be 
attended by rather serious and noticeable distortion, espe- 
cially when voice or music is being received. The tuning 
inductance L is very flexible. It can be either a simple 
single slider tuning coil, a spider web coil, a variometer, 
or a honeycomb coil, although a coil of variable 
inductance is here preferable. If you are changing over 
from an old crystal hook-up which used an ordinary tuning 
coil with one or more sliders, try the circuit out with it 
first. For panel mounting, however, another style of in- 
ductance must be employed, since the single slider tuner 
does not lend itself well to panel style of control as does 
the variometer. 

The spider -web and the honeycomb ate theoretically id. 
the same class, since their inductance can not be varied 
evenly. Good results have been obtained with both owing 
to the fact that, because they are practically free from 
distributed capacity, sharper tuning and selectivity is readily 
possible. But, on the other hand, their use makes it neces- 
sary to be still more critical in the preliminaryçtermina- 
tion of the grid leak capacity and leak resistance,. A spider 
web coil with taps can be constructed in order to obtain 
variable inductance. This coil should be wound with No. 
24 D. C. C. magnet wire on a form with a two-inch inner 
diameter and a five to six-inch outer diameter. 

Taps should be made about every ten turns. It is far 
better to purchase a good grade of spider web form already 
cut out of reliable insulating fiber instead of cutting one 
yourself from weak cardboard. A spider web coil with 
taps in this style of circuit will certainly work wonders in 
bringing in the distant fellows with only one dry cell tube.., 
By winding your own spider web instead of purchasing a 
variometer you can save enough to purchase a panel, al- 
though with a spider web you will have to buy switch 
points and a switch arm. Some amateurs have found, how- 
ever, with this type of receiver a spider web coil is superior 
to a variometer, although costing less to install. 

United States Radio Exports in 1922 
Radio exports shipped out of the country in Decem- 

ber totaled $163,236 in value, less than the total for 
November, which was $223,180. The decrease is ex- 
plained by officials of the Department of Commerce as 
due to large shipments of apparatus to Argentine in 

November. In December, Canada took the largest 
amount valued at $74,344. 

Total exports of radio apparatus for 1922 amounted 
to $2,897,799, being more than a thirtieth of the total 
electrical exports for the year, which amounted to over 
$63,000,000. 
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Capital Radiations 
By Washington R. Service 

ARADIO-CONTROLLED drill was a feature of 
the Annapolis Gymnkhana held recently. The 
midshipmen in the drill team wore Ku Klux cos- 

tumes and in their conical helmets were installed small 
radio receiving sets. From a sending station on the 
roof of the gymnasium, instructions were issued to the 
men in the drill. These were the only directions they 
received, yet they are said to have executed their orders 
in absolute unison. From another radio set the sound 
of a drum was furnished, to which they kept step. The 
whole gymnasium was quiet and the drill of the white 
costumed figures was weird due to the lack of audible 
orders. 

A pathetic letter from a blind man in Highmore, 
S. D., was received by the Department of Commerce 
asking which branch of the Government was distribut- 
ing radio receiving sets to blind people. The depart- 
ment radio officials were forced to reply that the de- 
partment had no sets to distribute and knew of no 
appropriation from which such donations could be 
made. It occurred to the government officials, how- 
ever, that there was an opportunity for some charitable 
organization to perform a great public service for those 
who cannot see. Most blind, they point out, have no 
means of receiving information or instruction except 
when they are read to. Since radio offers an audible 
means of instruction and entertainment and 570 broad- 
casting stations furnish programs free during prac- 
tically every hour of the day, Government radio experts 
urge that a fund be started from which inexpensive 
radio receiving sets could be purchased for those un- 
fortunates who are forced to spend their days in dark- 
ness. Radio broadcasters are furnishing the material, 
and some believe there are individuals or organizations 
who will bring these broadcasts to the ears of those 
who need them most of all. 

* * * 

France has introduced a new method of communica- 
tion which combines the postal and radio service with 
her colonies. A service called "radio letters" has been 
established which, when printed, tray be mailed to the 
transmitting station, radioed to a receiving station and 
there mailed to their destinations. The charge is said 

to include postage at both ends of the route and two- 
thirds of the regular radio charges. The minimum 
involves a rate applicable to a twenty -word message. 
Radio letters follow the regular radiograms daily or 
are moved the second day as day messages. 

* * * - 

A circular describing how to build a tube set, the 
third pamphlet on radio construction to be published 
by the Bureau of Standards, is now available from the 
Superintendent of Documents, Government Printing 
Office, Washington, D. C., for 10 cents. Write for'Cir- 
cular 133, "Description and Operation of an Electron - 
Tube Detector Unit for Simple Radio Receiving Out- 
fits." 

* * * 

The Mississippi River is now the dividing line be- 
tween the "K" calls of the West and the "W" calls of 
the East, as far as broadcasting stations are concerned. 
All new calls issued to broadcasting stations east of the 
Mississippi will begin with "W" and those west with 
"K," so the stations can be immediately identified as 
Atlantic or Pacific when the initial letter is heard. The 
stations already listed under "K," including KDKA, 
will retain their original calls. 

* * * 

The air traffic commissioner of Denmark recently 
ruled that all airplanes must be equipped with wireless 
telephone apparatus. This is held as an important ad- 
vance in both aviation and communication in Denmark 
It is a progressive step not yet taken in the United 
States. Although ships of the sea must be so equipped, 
aircraft do as they please. After many accidents in 
aerial traffic over sea routes, with some loss of life 
two aerial navigation lines have voluntarily begun to 
equip their aircraft with radio as a safety precaution. 
Rear Admiral Moffett, chief of the Naval Bureau of 
Aeronautics, pointed out the necessity of radio equip- 
ment or at least pigeons on all aircraft several months 
ago. All army and naval planes are radio -equipped, at 
least when on long distance trips, and in addition carry 
pigeons. The need of legislation for aircraft and aerial 
navigation already has been pointed out by many 
American experts. 

Government Warning to Broadcasters 
THE Department of Commerce has advised broad- 

casters, through the medium of the Radio Service 
Bulletin, that they must comply with regulations 

and confine their radio activities to broadcasting. A broad- 
casting license does not permit special tests of radiotele- 
phone or telegraph apparatus, communication with specific 
stations, either ashore or at sea, or any transmission except 
entertainment, market and weather reports, and news on 
360 or 400 meters, as the license may specify. 

Some stations have stopped acknowledging letters, tele- 
grams and telephone calls, but they talk to one another, 
conduct contests, which approximate advertising, and some 
carry on experiments of various kinds. This practice has 
become so general that the departmental officials state some 
new regulations may have to be provided. Special licenses 
and waves are necessary for code work, station -to -station 
transmission and experimental work. There are too many 
stations licensed for such operation now, it is explained, 

and when the broadcasters enter this field the interference 
increases. 

All station owners are advised to give their licenses the 
"once over" and familiarize themselves with exactly what 
they are permitted to do. 

In the interests of life-saving at sea, based upon "SOS" 
calls, broadcasting stations are cautioned by the Depart- 
ment of Commerce to maintain a careful watch while send- 
ing so that they can cease instantly when a distress call 
is heard and not interfere with the distress signals and 
messages relating thereto. 

This applies particularly on and near the sea coasts. 
Recently four vessels issued distress calls near Seattle, 
Washington, on the same day, but so far as was reported 
by inspectors no broadcasters happened to interfere. The 
law provides a penalty in the event of interference with 
"SOS" calls, as is set forth in Section 4, Act of August 
13, 1912. 
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Methods of Measuring Properties 
of Electron Tubes 

Determination of Direct -Current Characteristic's and Power Output 
of Generator Tubes 

THIS determination is the usual step-by-step method 
9f determining the characteristic curves as described 
in any book on radio measurements (such as Bureau 

of Standards Circular 74, p. 203). Fig. 3 shows the meas- 
uring instruments that are necessary and the factors that it 
may be desirable to vary. The arrangement that has been 
found convenient to use is shown in Fig. 4 in which 

1. Switch for connecting either milliairaneter or sensi- 
tive galvanometer in the grid circuit. 

2. Grid ammeter short circuiting switch. 
3. Reversing switch for grid ammeter. 
4. Reversing switch for grid voltage. 
5. Switch and terminals for connecting grid voltmeter. 
6. Switch for connecting R, in parallel with R,. 
7. Switch for connecting to plate or small tube or 

terminal at 18. 
8. Grid return switch, connecting to + or - side of 

filament. 
9. Filament voltmeter connecting switch. 

10. Plate ammeter short circuiting switch and terminals. 
11. Plate voltmeter switch and terminals. 
12. Plate voltage disconnecting switch. 
13. Plate voltage disconnecting switch. 
14. Grid voltage terminals. 
15. Grid voltmeter. 
16. Filament voltage terminals. 
17. Standard receiving tube socket. 
18. Terminals for non-standard or high power tube. 
19. Plate voltmeter. 
20. Short circuiting switch and terminals for plate im- 

pedance. 
21. Short circuiting switch and terminals for grid im- 

pedance. 

[Terminals for plate voltage. 22. 
23. 
24. Galvanometer shunt. 
25. Grid milliammeter. 
26. Filament voltmeter. 
27. Filament ammeter. 
28. Plate milliammeter. 
29. Grid voltage disconnecting switch. 
30. Filament voltage disconnecting switch. 
C, Mica condenser 0.2 /uf capacity. 
C, Mica condensers 0.1 /uf capacity. 
R, Grid voltage divided, 3,000 ohms. 
R, Filament rheostat, fine adjustment. 
R, Filament rheostat, rough adjustment. 
R4 Plate voltage divider, 2,000 ohms. 

The operations necessary to obtain the characteristic 
curves of electron tubes consist of making filament, grid, 
and plate current measurements with the filament, grid and 
plate voltages set at any desired value varying one of these 
by steps over a range sufficient to give the desired curve. 

The tube under test is placed in the socket, 17, and switch 
7 thrown to the left, if it is a standard receiving or low 
power transmitting tube, or connected to the terminals, 18, 
and switch 7 thrown to the right if the tube is non-standard 
or for high power. The plate circuit is disconnected from 
the socket 17 and connected to terminal P at 18 for high 
power tubes in order to prevent a break down of the 
insulation on the small socket when the high voltage used 
on large tubes is applied. Switches 20 and 21 are closed. 

The grid voltage, of a value slightly higher than the 
highest required for the measurement is applied to the 
terminals, 14, and connected by the switch, 29, which is 
fused with 0.5 ampere fuse wire, to the voltage divider R, 
and by moving the slider on R, the voltage applied to the 
tube may be varied continuously from zero to the value ap- 
plied at 14. This voltage is measured by the voltmeter, 15, 
when switch 5 is closed, and may be reversed by means of 
switch 4; the grid being positive with 4 to the right and 
negative with 4 to the left. The grid voltage is ordinarily 
measured from the negative side of the filament, but by 
means of switch 8, the grid return may be Connected to 
either side of the filament, to the negative with 8 left and 
positive with 8 right. 

The grid current is read on thé milliammeter 25, or on 
the sensitive galvanometer, either one of which is connected 
in the grid circuit by switch 1. The milliammeter is used 
to measure grid currents of about 0.02 to 200 milliamperes, 
but for smaller currents, the more sensitive galvanometer 
is used. Its sensitivity can be varied by the shunt 24, cali- 
brations being necessary for each value of the shunt re- 
sistance. In order to measure current flowing in either 
direction, the reversing switch 3 is provided, the current 
flow being positive, i.e., from grid to filament in the tube, 
when 3 is to the right, and negative with 3 to the left. The 

FIG.3. 
SINPUflCO DIAGRAM o pwtAcrW3Tl6 CURVL sü-uP 

grid voltage divider and measuring instruments are shunted 
by the condenser C1, to bypass radio -frequency current 
when this circuit is used to make the power output meas- 
urements described below. 

The filament voltage is applied to terminals 16, and con- 
nected by switch 30, through the filament ammeter 27, and 
rheostat R, and R, to the filament terminals of 17 and 18, 
the voltage across the filament terminals being indicated by 
voltmeter 26 when switch 9 is closed. This switch should 
always be open when adjusting the filament current as the 
current taken by the voltmeter flows through the ammeter 
27 and may cause appreciable error, particularly with tubes 
using a small filament current. 

The plate voltage is connected to terminals 22 and 23. 
The voltage on 23 should not exceed about 200 volts as it 
is connected through switch 13 to the voltage divider R4, 
any higher voltage necessary being connected to terminals 
22. Since 22 and 23 are in series, connection should he 
made to both of these in order to complete the plate circuit. 
Switches 12 and 13 are fused with 0.5 ampere fuse wire. 

By changing the slider on R the plate voltage is varied 
over a range afforded by the voltage connected to 23, and 

(Continued on next page) 



14 RADIO WORLD 

(Continued front preceding page) 
the total voltage applied to the plate, being the sum of that 
obtained from the voltage divider- and that connected to 22, 
is measured by the voltmeter 19. By means of switch 11, 
the voltmeter can be connected directly is the plate (switch 
11 to left) so as to measure the actual voltage acting be- 
tween plate and filament, or (11 to right) to the positive 
side of the voltage supply to measure the voltage applied 
to the circuit, excluding the drop across any impedance 
inserted in the circuit at 20. For ordinary characteristics 
11 is thrown to the left and switches 20 and 21 are closed. 

The plate current is read on the milliammeter 28, which 
is in series in the plate circuit and can be short-circuited 
by the switch 10, when not in use. The capacity C, is 
shunted across the voltage supply and measuring instru- 
ments to bypass high -frequency current when this circuit 
is used for power output measurements. 

Measurements for the two most important characteristic 
curves having grid and plate current plotted against grid 
voltage, with constant filament current and plate voltage 
are made simultaneously. With the tube in place, and the 
proper voltages connected, the filament current is adjusted 
to its proper value, having switch 9 open while reading 
the current, the plate voltage adjusted and the grid voltage 
increased toward the negative (switch 4 to the left) until 
the plate current has been decreased to zero, reading the 
grid voltage and current. Now the grid voltage is de- 
creased to zero by steps, at each setting the grid voltage and 
current and plate current being recorded, then switch 4 . is 
thrown to the right and the voltage increased positively, 
readings being made as before. The plate voltage is read 
each time to insure that it remains constant. The filament 
current will vary according to the amount of electron cur- 
rent flowing in the tube. When a positive grid voltage is 
applied to the tube, great care should be taken to prevent 
the high plate current from overheating the tube, by leav- 
ing the grid voltage on no longer than necessary to obtain 
readings. This applies more to power tubes than receiving 
tubes, since high grid voltages are not necessary for re- 
ceiving tube characteristics. When the grid voltage has 
been varied over a range sufficient for the characteristic, a 
few check points are taken to insure that the tube has 
remained constant during the run. 

It may be found necessary to adjust the plate voltage 
each time readings are made as there may be an appreciable 
voltage drop in the plate voltage divider, R4 caused by the 
plate current, which changes as the grid voltage is varied. 

Tubes should be left with the filament burning and the 
normal plate voltage applied for 2 to 5 minutes before 
making measurements. 

Other characteristics may be obtained in a like manner, 
adjusting the voltages or currents it is desired to hold con- 
stant first, then varying the remaining ones by steps. 

(2) Power Output Measurements. 
The arrangements shown in Fig. 4 may be used to control 

and measure the various currents and voltages of the 
electron tube when it is used to furnish power to a tuned 
circuit. The power output of a tube under any fixed con- 
dition can be measured by the use of this circuit. For the 
case of an inductively -coupled circuit Fig. 5 shows the 
arrangement used, the notation being the same as in Fig. 4. 

Measurements are made by connecting to the terminals 
20, Fig. 4, a suitable radio -frequency oscillatory circuit of 
known constants. After adjusting the tubes to the desired 
operating conditions, the radio frequency current is meas- 
ured, and the power calculated from the circuit resistance 
and current. Several coils of varying sizes are provided 
for the grid and plate coupling coils. The plate and grid 
coils are respectively mounted on the terminal blocks 20 
and 21. If an inductively -coupled circuit such as the 
"Meissner Circuit" is used (see Bureau of Standards Cir- 
cular 74, p. 210, Principles Underlying Radio Communica- 
tion, p. 493) the coil for the tuned circuit is so constructed 
that the grid and plate coils fit into it and the coils are so 

arranged that the mutual inductance between any two of 
them may be varied. 

The tuned circuit containing a hot-wire ammeter is con- 
nected to the coils, the tube voltages adjusted to the desired 
value and the alternating current I recorded. The radio - 
f requency resistance R, is measured by means of the re - 
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sistance-variation method* at the frequency at which the 
circuit is used. The power output is, in watts: 

P,, = I2 R. 
From the d. c. plate input voltage Eb, measured by volt- 

meter 19, and current I, measured by milliammeter 28, 
the power input is in watts. P= E I watts 

t s B 
and the efficiency, disregarding the grid and filament 
power is 

R 

P E I 
1 B P 

Unless changes are made in the set-up connections a 
series plate voltage supply must be used. The capacity C, 
is connected across the. dilgt& 02wer supply circuits, and 

FIG.5. 

SIMPUFIED DIAGRAM OF CIRCUIT FOR NEASURF&HT OF POWER. 

OUTPUT OF ELECTRON TUBES. 

serves as a bypass for radio -frequency currents when the 
power measurement is made. The coupling coils and out- 
put coils provided are so constructed as to allow their 
use in direct coupled, semi -direct coupled or inductively 
coupled, output circuit. 

Bureau of Standards Circular 74, page 180. 

(While this article is complete in itself, it will be followed 
by others on the sama subject, and equally important. 
The first article in this series appeared in these pages last 

week.) 
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Radio and the Woman 
By Crystal D. Tector 

THE Japanese cook of a very influential lady iii 
our town recently met our maid when going to 
market, and Mary reported something as fol- 

lows : "Sure ma'am, but Kito sez th' madam nearly 
threw him out the house the other night becuz he 
strung the clothes up on the wireless that her husband 
put up, and wants to know if you know any nice lady in 
the city that needs a cook and don't have a wireless." 
I certainly have lots of friends, but when a cook draws 
the line at being employed by a person who possesses 
a radio set, I think that he is going too far. I don't 
believe that my friends would think of showing their 
faces in public unless their ears were red from wearing 
"the muffs." 

* * * 

AFRIEND of ours dropped in the other day and 
after we had a cup of tea, we naturally started in 

to talk "radio." She was very much interested, but 
couldn't understand "what all those little do -funny 
little dihinkys. are twisted for." Then I knew I was 
in for it, because there is nothing that I dislike more 
than explaining the theory of tuning to a novice, be- 
cause they always say, "Oh I I see, then this is that and 
that is this," or words to that effect, and then I have 
to go all over it again and explain that this is not that 
but that that is that, and this is this. Am I right? 

CjIRLS, you ought to have been with F. H. 
and myself the other evening. We had the 

grandest ride in a radio equipped automobile. We went 
touring all over the city listening to the big broadcast- 
ing stations. Finally, the chauffeur was told to drive 
down to West Street, the location of WEAF, and when 
we drew near, the volume of signals was so loud it 
absolutely was painful to your ears. I can imagine 
how loud the signals must be received by any one living 
near that station. 

* * * 

7. HE Orphan Asylum gave a party to the 
kiddies the other day and, of course, it had to 

be complete and up-to-date. So some of the foremost 
radio fans of our "metropolis" (according to F. H.) 
donated their sets and helped make the party a great 
success for the kiddies. I donated my (I should say 
our, because if F. H. sees this he will ask me since when 
"did you ever own a power amplifier") power amplifier 
and loud speaker and my next-door neighbor donated 
her husband's radio -frequency receiving set, and so be- 
tween the whole lot of us the kiddies had a "radio 
fest." I never thought that a child could be so happy 
but those little dears just radiated happiness. If it 
weren't for the fact that the house couldn't hold them 
why I'd adopt every single soul of them. 

WHEN YOU CAN HEAR THESE BROADCASTING STATIONS 

Call 
Atlanta, Ga. WSB 
Atlanta, Ga. WGM 
Arlington, Va. NAA 
Boston, Mass. WNAC 
Buffalo, N. Y WGR 
Chicago, Ill. KYW 
Chicago, Ill. WMAQ 
Chicago, Ill. WDAP 
Cincinnati, O. WLW 
Dallas, Tac. WFAA 
Davenport, Ia. WOC 
Denver, Cola KLZ 
Dearborn Mich. WWI 
Detroit, Idich. WCX 
Detroit, Mich. WWJ 
Havana, Cuba PWX 
Indianapolis, Ind. WLK 
Kansas City, Mo WDAF 
Kansas City, Mo WHB 
Louisville, Ky. WHAS 
Lockport, N. Y. WMAK 
Los Angeles, Calif.t KHJ 
London, Eng. 2L0 
Medford Hillside WGI 
Minneapolis, Minn. WLAGL 
Newark, N. J WJZ 
Pittsburgh, Pa. ...KDKA 
Philadelphia, Pa. WFI 
Philadelphia, Pa. WOO 
Schenectady, N. Y WGY 
St. Louis', Mo. KSD 
St. Louis, Mo..... WC K 
St. Louis, Mo. .WMAY 
Springfield, Mass. WBZ 
Toronto, Can. CFCA 
Troy, N. Y. WHAZ 

* Time not listed. 

W -L 
400 

Mon. 
10:45- 1:00 

(Evening Programs Only) 

Tues. Vl'cd. 
10:45- 190 10:45- 1:00 

Thurs. 
10:45- 1:00 

Fri. 
10:45- 1 :00 

Sat. 
10:45- 1 :00 

400 10 :30-11:30 10 :30-11 :30 10 :30-11 :30 10 :30-11 :30 10 :30-11:30 10:30-11:30 
710 6:45- 8:00 7:45- 8:40 8 90- 9:40 6:45- 8 :40 8 :00- 9 :40 
360 7:00- 8:30 9:30-11 :00 7 :00- 8:30 8 :00- 9.30 9:30.11:00 
360 7:30-10:00 7:30- 8:00 7:30-10:00 7:30- 8.00 7 :30-10 :00 
400 9:00-10:30 9:00-10:30 9:00-10:30 9:00-10:30 9:00-10:30 9:00-10:30 
360 7:11- 1:1S 7:81- 8:15 T:11- 8:15 7:11- 1:15 7:11- 1:15 7:81- !di 
360 11:00- 2:00 11:00- 2:00 11:15: 3:00 
360 8:00-10:00 10 :00.12 :00 8 :00-10:00 10:00-12 :00 
400 8:31- 8:31 1:31-11:11 i:31-11:11 4136- 8:36 1:30-11:11 
400 8:11 8:88-11:11 8:38 8:11 8:11-11.31 
360 7:38 7:38 7:38 7:31 7:38 7:31 
360 10 :00-11 90 
400 8:11- 7:38 4188- 7:31 8:11- 7:31 1:11- 7:38 4111- 7:38 1:88- 7:38 
360 7:38- 4138 7:38- 8:38 7:38- 1:31 7:31- ti31 7:30- 1.31 7:38- 1.38 
400 8:11- 1.31 8:11-11:31 
360 8:31-11:11 8:31-11:11 
400 8:11-11:11 8:11-11.11 8:11-11.11 
360 8:81-10:11 8:11-11.11 8:11-18:11 
360 8:30-10:00 8 :30-10 :00 8 :30-10 :00 8:30-10 :00 8:30-10:00 
360 
400 

9:15-10:00 
11.11 

9:15-1090 
woo - 18:11 

9:15-10:00 
18:11 18:11 18:11 

369 
360 5 :00- 7 :00 5 :00-10 :00 5 :00- 8 :30 5 :00-11 90 5 :00-11 :00 5:30- 9:30 
400 10 :00-12 :30 10:10- 1700 8 30-11 :00 
360 7:00-10:15 7:00- 10:15 7 :00-10 :15 7 :00-10 :00 7 :00-10 :00 8 :30-10:30 
300 6:15-10:00 6:00-10.00 6:15-10:00 6:00-10110 6:15-10 00 6 :00-10 :00 
400 6:30- 700 6:30- 7 rn1 R-01-11 :00 6-30- 7.011 l0 no -12 :00 8 30-10-04) 
400 7:30-10 :00 9 :55- 1n 10 9:55-10:10 7-30-10:30 9:55-10-10 9.55-10:10 
400 7:45-10:00 7:45-10 00 7 :45-10 00 7 :45-11 :.u) 
400 9:00-12:30 9:00- 11-00 9:00.11 00 9 00-11 00 9 :00-11 -0() 
3t41 7:45- 9:00 7:45- 9 le 7.45- 9:00 
3r11 8 00 
422 7:30- 9:00 7.30- 9 m 7-34e 9 On 730.9to1 7 30- 9 oil 7 31. 9 nn 
400 8:1)0- 9:00 8:to- 9.00 8 00 9 iMi 8 tn- 9 00 8 00- 9:OK) 8C0 -91st 
390 8:00- 9:30 8tt't10is) 

Sunday -12 :00-1 :00 and 9:00-10:00 P. M. t Pacific Time. 
Note-Type set in bold face is Central Standard Timc. Lis' ! face type is Eac'ern Standard Time. 
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(C. Photonews) 
K. Hilar, of Ridgewood, N. J., and his le -watt transmitter which 

has been heard 2,11811 miles esst of New York City. 

High Lights of the 7 

Second Radio Di 

Pictorially Presented 

(C. Underwood and Underwood) 
Rosalie Deneve, of New York, listening is - the huge Paragon set at tir Sim 

Annual Caminstion. 

THE THIRD ANNUAL CONVENTION of the 
Second Radio District, held at the Hotel'Penn- 
sylvania, New York City, on March 1, 2 and 3, 

was the most successful up to date. From the stand- 
point 'of attendance the meeting overtopped those of 
former years, the attendance passing the 10,000 mark. 
At the banquet, held on the evening of the last day, 
the attendance was about 1,000. The speech of Mr. 
Droste, chairman of the Second District Convention. 
regarding the attitude of the amateurs and the broad- 
casters, and how their troubles were amicably settled 
was a feature of the banquet. Prominent amateurs 
were then called upon, and told to "Let the folks see 
what you look like." Some of those called upon were 
2BK, 20M, ZUA and his OW, who sometimes "pounds 

the brass" at his station; 2BRB, 2BUL, 1CNI, 3X31. 

9AWN and several other well known big-timers. A 

speech by Hiram Percy Maxim, the "big gun" of the 

American Radio Relay League, followed. 
The next address on the program was by Radio 

Inspector Arthur Batchelor, who is a figure well known 
to all the eastern amateurs and very well known to 

several in particular. A little comedy was then staged. 
A young man who was supposed to represent CQ was 

turned loose and started in to run around in circles, 
much the same as the original CQ hounds do today. 
He was caught and brought before Judge Public 
Opinion who sentenced him to bread and water for life. 

F. B. OM.! 
The next feature was Margaret Meerle, the Follies 
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d Annual Convention, 
ct, New York City 
Radio World Readers 

hotonewa) 
wittier of ZAGC, .rhos d R Nemeth New York Qty. It le d tir IN watt 

asd b.. been beard le Switceriri during the recent rab. 

beauty, singing inside the monstrous Adams -Morgan 
Paragon set, which by the way was one of the features 
of the show. Mr. George Clark, of the Radio Cor- 
poration, next gave a humorous talk which caused the 
assembledge to roar with laughter. Numerous other 
men spoke and told stories, among whom were Kenneth 
B. Warner, wearing his two gallon plug hat; "Paragon" 
Paul Godley and Wm. F. Crosby. 

This convention proved conclusively that more than 
ever is the interest in amateur radio increasing. In 
fact, it is growing to such an extent that it is simply 
impossible to estimate how things will stand next year 
at this time. The interest is not alone confined to the 
younger people, but the older ones are taking up the 
interest from a transmitting point and delight in telling 

(C. Photoa.w.) q/., IM watt tr.e.aalttsr d Station SHY, weed ti tia. M. 
SrobroQ, New York City. This was art d the club eabilb. 

how fast they can "clean their hooks of all messages." 
Some of the big features of the show were the trans- 

mitter of A. H. Grebe & Co. It was a 500 -watt trans- 
mitter of the latest type and was specially licensed for 
three days, a provisional license being granted and the 
set inspected before the opening of the convention. 
Another of the big features was the immense set de- 
signed after the famous Paragon, and magnified several 
times. It was so large that it resembled an immense 
casket, decorated like a set. It sure did look hand- 
some. Even if it would nearly fill a room, many an 
amateur would give his boots to own it. 

On the whole the entire affair was an immense suc- 
cess, and the banquet was everything that was prom- 
ised. The folks just had one "good old-fashioned time." 

(C. Fototram.) (C Fotagrama) 
b hire. Dorothy Deckar, who i brew" et Seek» WA, true Mir. Varatia De L eo& the semi 'pile W A Mete is ea the ar. 
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Answers to Readers 
KINDLY publish, or refer me to a back 

number containing a hook-up of a re- 
generative receiver with one stage of radio - 
frequency detector and one stage of audio - 
frequency, one A battery and necessary B 
batteries. It is not to incorporate a 
potentiometer f-A. O. Turnbull, 57 Union 
Street, Sydney, N. S., Canada. 

If you will refer to RADIO WORLD for 
Feb. 24, 1923, you will fmd a hook-up such 
as you need on page 19. T' potentiometer 
shown in that particular h- -up, while not 
absolutely necessary, is advisable because 
of the fact that it makes the tuning so much 
easier, especially on the distance stations. 
You can eliminate it, if you wish. The one 
lead from the secondary will then connect 
on to the minus side of the filament and 
that will eliminate the condenser. It is not 
advisable to eliminate it with radio -fre- 
quency, because of the reason that you will 
find it so much harder to get regeneration 
started through your circuit and you will 
lose a lot of the selectivity of the circuit. 

* * * 

I enclose samples of yarn. Will they be 
O. K. to wind G. -R. (Giblin-Remler) coils 
with! If not, what kind should I use!- 
Frank L. Pantell, R. 1, Box 57, Muscatine, 
Iowa. 

The samples of yarn are a bit too thick. 
Preferably 4 -ply yarn of the same type 
will do. 

* * * 

I enclose circuit that I have tried out. I 
could only get a loud hum when I used it. 
Can you tell me what is the trouble and 
how to remedy it f-E. J. Devereaux 
Bakersfield, Cal. 

The diagram you enclose has two errors. 
The first is that the antenna is connected in 
the wrong place. It should be attached to 
one end of the inductance instead of to the 
plate of the tube. The second error is that 
you have left off the ground connection. It 
should go to the other end of the inductance, 
preferably with a slider attached to enable 
you to get variation of inductance to tune 
the circuit. The circuit will work if you 
do this. 

* * * 

I am using the set constructed as ex- 
plained by Ortherus Gordon in RADIO WORLD 
for Jan. 20, 192.3. All that I can get is code 
and whistling. Can you tell me what is 
wrong! My antenna is 60 feet long and 36 
feet high.-John Sambenini, 11924 Lafayette 
Avenue, Chicago, Ill. 

The fact that you are getting code loud 
and clear is an indication that the set is 
working. You simply do not know how to 
tune it. We advise that you put a con- 
denser in your antenna circuit, with which 
to tune your primary circuit. Do not burn 
your bulb too high. This will cause your 
tube to oscillate too violently and you will 
get the carrier wave of the station, but the 
voice will be so muffled that you will not 
be able to understand it. Reduce the B 
current. You may have a tube that does not 
use a lot of B battery and you may be 
forcing your tube. 

* * 

You published a hook-up by John Kent in 
RADIO WonD for /an. 27, 1923. Will this 
set work with WD -11 tubes as detector and 
amplifier, or will it be necessary to use the 
U. V. 201 for amplification! Can I use 
U. V. 201 tubes as amplifiers for this cir- 
cuit!-Edward G. Steffen, 10855 Divine Ave- 
nue, Detroit, Mich. 

Yes, this circuit will work with WD -11 
as amplifiers. It is not advisable to use the 

U. V. 201 tubes as amplifiers with this cir- 
cuit as it would necessitate your using both 
dry cells and storage cells for the filament 
current. As this circuit was devised to get 
away from the bother of using the storage 
cell, the advantage would be lost. 

* * * 

1. What is the value of condensers in the 
circuit published in RADIO Woiu.D for Feb.3, 
1923, page 14, by Fred J. Rumford, entitled 
"A New Amplifying Receiver"! 

2. How many turns of wire on the coils 
L, Ll and L2! How are they mounted! 

3. Can 1 use a three -plate variable con- 
denser in this circuit!-R. W. Nass, Sussex, 
New Jersey. 

1. The two condensers C and Cl in this 
circuit are of the following valués: C is 
.0005 and Cl is .0005. 

2. The two outside coils, shown as Ll 
and L3 in the diagram, are pancake coils, 
wound spiral -wise on a piece of stiff card- 
board or thin fibre and are 50 turns of No. 
22 SSC wire. The inner coil (L2) is wound 
in the same fashion and is 75 turns of the 
same size wire. They are mounted in such 
a way that the two outside ones can be 
swung book fashion, and the inner one is 
mounted so as to be able to swing verti- 
cally up and down between them. 

3. A three -plate condenser can be used 
by shunting it across the condenser you use 
in the secondary, thus making the secondary 
condenser a vernier. 

* * * 
Kindly give me some information as to a 

receiver that will permit me to receive from 
2,500 to 3,500 miles!-O. H. Orr, Foley, Ala. 

We refer you to RADIO Woss.D for Jan. 10, 
1923, where Mr. Thompson has given some 
very good reflex circuits. It is possible to do 
wonderful work with these circuits, but it is 
impossible to guarantee the range of any 
receiver to such distances, as much depends 
on the transmitting station and also on the 
manipulation of the receiver. 

* * * 
Will 45 volts on the plate of the tube 

(WD -11) be sufficient in connection with 
the Flewelling circuit! The set in question 
is to be used on an indoor loop. F. N. Cash, 
39 Union Street, Norwich, Coins. 

In this circuit you can get better results 
if 45 or even 60 volts are used as a plate 
voltage. The WD -11 will stand 60 volts 
without breaking down, so it is perfectly 
safe. 

* * * 

1. I am using a Westinghouse R. C. re- 
ceiver with the Power loud speaker. Is this 
radio-frequencyf If not how can I add it 
to my set? 

2. Can I connect a condenser in the an- 
tenna circuit, and if so will I get any better 
results! 

3. How would the transformers (radio - 
frequency) be connected!-J. Frank Dout- 
hitt. 

1. You are not using radio -frequency. It 
can be added if you wish to entirely dis- 
mantle your present set. This is not ad- 
visable as the sets in question have been cal- 
culated for the best work, and it would 
entail endless work for yourself to add 
radio -frequency. We advise building a set 
such as shown in "Answers to Readers" in 
RADIO WORLD for Feb. 24, 1923. This set 
is the regenerative circuit, with both radio 
and audio -frequency. 

2. A condenser can be connected in the 
antenna circuit but we fail to see where any 

additional results can be gained by this 
unless your antenna is too long to allow you 
to receive short waves. In this case the con- 
denser will allow you to get the lower wave 
stations. 

3. They are connected' much the same 
as the audio -frequency, with the possible 
exception that an extra tap may be taken 
off the secondary side which is done in some 
cases where reflex circuits are used. 

* * * 

Can you give me an efficient hook-up for 
the following apparatus: 1.A. K. variometer, 
43 -plate condenser, tube (WD -11), rheo- 
stat, grid leak and condenser, A batteries, B 
batteries and phones! I have a set now with 
these parts but cannot get outrof-town sta- 
tions.-G. V. Heath, 2116 P Street, N.W., 
Washington, D. C. 

We. refer you to the diagram published in 
RADIO WORLD for March 10, 1923, in answer 
to a question on page 18, by Mr. Hausing. 
The seven -plate condenser in this circuit is 
not absolutely necessary, being merely a 
refinement that will tend to give finer con- 
trol of the regenerative qualities of the re- 
ceiver. It can be dispensed with if neces- 
sary. The rotor of the vario -coupler is 
used in this circuit as a tickler to produce 
regeneration and is shown by the coil on the 
right. 

* * 

I have built the receiver shown in RADIO 
Woau for Jan. 20, 1923, and described by 
Mr. Otherus Gordon. Although I have fol- 
lowed the instructions to the letter I cannot 
get anything. One peculiar thing is observed. 
I cannot light my tube when the grid con- 
denser is in the circuit, but when I remove 
the condenser and connect the wires, I can 
light the filament. Will you kindly explain 
this!-Elifah Collins, N. Y. Mills, Oneida 
County, N. Y. 

You evidently have made some mistake. 
This circuit has been tried and proved a 
remarkable success. The fact that you can- 
not light your filament without removing 
your condenser proves that you have not 
hooked up the set right. We suggest that 
you re -wire the set, following the diagram 
exactly, and using a socket made for the 
WD -11 tube instead of the regular socket 
with an adapter such as you are using. 

* * * 
I have detector and two -stage set. I can- 

not get anything on the first stage, and can- 
not hold anything on the second stage. If 
I attach the ground wire I cannot even hear 
anything, but when the ground is left off I 
get everything from New York to Mexico 
and from Canada to the Gulf, but I cannot 
hold it. I hear it but it fades out no sooner 
than I have it in good.-Chester B. Gulley, 
Box 336, Salt Creek, Wyo. 

Not having a diagram of your circuit it 
is impossible to find out what is the matter 
with it. Send in a diagram with all the parts 
used marked and we will correct it for you. 
Address RADIO WORLD, 1493 Broadway, New 
York City. 

New Orleans Radio Associa- 
tion, Inc. 

EDITOR, RADIO WoaLD: Referring to 
your request for the name of our radio 

club, I beg to advise that the name of our 
organization is the New Orleans Radio 
Association, Inc., 2322 Melpomene street, 
New Orleans, La. The officers are: W. S. 
Oppenheimer, president; V. Jensen, vice- 
president; H. E. Faller, secretary -treasurer; 
L. J. Gallo, publicity manager. 

I wish to take the opportunity of advising 
you that at the present time we have 135 
members enrolled in our organization. 

Yours very truly, 
New Orleans, H. E. FALLER, 
March 10, 1923. Secretary -Treasurer. 
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Latest Radio. Patents 
Apparatus for Producing a Succession of Electric Waves 
No. 1.4,46,1231 Patented Feb. 23. 1333. Patentees Walter R. G. Baker, Schenectady, N. Y. 

THIS invention relates to the production 
of electric waves and more particularly 

to methods and apparatus for producing a 
succession of waves which may be modified 

Baker's Apparatus for Producing Succession 
of Electric Waves. 

in accordance with impulses produced, for 
example, at a controlling or signalling 
station. 

Apparatus of this character usually con- 

sists of a source of electric power, means 
for converting the energy of said source into 
current of an oscillatory character and a 
transmitter for suitably modifying the char- 
acter of the oscillations. An amplifier for 
the initial signalling impulses is often used, 
and this, as well as the oscillator, may con- 
sist of a vacuum discharge device which 
comprises an anode, cathode and discharge 
controlling grid. A suitable source of cur- 
rent is connected between the anode and 
cathode, and the current from this source 
is modified by changing the potential of the 
grid in accordance with the impulses which 
it is desired to transmit. It is proposed to 
provide a single source of current for the 
oscillator and amplifier. When, however, an 
attempt is made to change the potential of 
this source to change the output of the 
oscillator, as for example when it is desired 
to increase the distance over which messages 
are to be sent, it is found that amplifier 
which is likewise influenced by the changed 
potential will not operate as effectively un- 
less a corresponding change is made in the 
normal potential applied to the grid. My 
present invention provides for the simul- 
taneous changing of the potential of the 
common source above referred to and of the 
potential applied to the amplifier grid. 

\Nave Meter with Cathode 
Tube 

No. 1,441,42a: Patented Feb. 23, 1033. Pakistani 
August Lib, Berta, (lermasy. 

WAVE meters provided with a cathode 
tube are well known and it has here- 

tofore been proposed to provide such meters 
with a back -coupling whereby the wave 
meter operates as a sender, and the tunings 
are determined by means of the telephone 
in a receiver at maximum receiving tone 
strength. Under certain circumstances this 
arrangement has the draw -back that the 
wave meter. which operates without damp - 

V. 

_1" . 
1124nt+1: 

bib's Wave Meter with Cathode Tube. 

ing, that is, so as to produce a continuous 
wave, does not give a tone but must be 
made audible in the receiver by means of a 
Second superimposed sender or by other 
stitable tone producing means. 

The invention consists in transforming a 
normal oscillating circuit, which is back- 
c"upled to an audion tube, into a sounding 
Semler by very simple means. The means 
employed consists in an electromagnetic 
1 :z'er which is connected in the circuit be- 

tween the anode or plate circuit and the 
oscillating circuit. 

The arrangement may be particularly sim- 
plified if the magnets of the buzzer are 
wound with suitable thin wire and the in- 
terrupter connected in the anode circuit in 
such a manner that it is operated by the 
anode current as a self -interrupter. 

Indicator for Deviation of 
Sender from a Desired 

Frequency 
No. 1,441,133: Patented Feb. 13. 1333. Palmates« Welter Shaffer. Berta; Gers a , 

F two senders operate jointly at the same I 
frequency on an oscillating circuit, a 

phase displacement of 180' occurs between 
them. The weaker of the two senders is 
usually forced into or held in a 180' phase 
displacement by the more powerful sender. 
If the wave individual to the weaker sender 
is now slightly detuned with respect to the 
more powerful sender, the frequency of the 
oscillating wave does not vary but appar- 
ently only the phase displacement of the two 
senders with respect to each other is 
changed. Consequently, a measuring instru- 
ment provided in a circuit coupled with the 
two senders will register the variation. If. 
on the other hand, there is a variation in the 
wave of the more powerful sender, that is. 
the working sender, then this will have a 
corresponding effect on the auxiliary sender. 
the phase displacement being varied at the 
same time. The resulting variation in the 
current may then be used as a measure for 
the changes occurring in the wave. and the 
chance in the output of the circuit may be 
used for correcting the occurring frequency 
variation. 

My invention mikes uSe of these occur- 
rences for automatically indicating or cor- 
recting the deviati.m of a sender from the 
wave of the desired fre.ntency. The illus. 
tration herewith Is a diagrammatic repre- 
sentation of a circuit arrangement embody - 
in: the im«mion. and the reference numeral 

I designates an undamped working sender 
of any well known type, 2 is a cathode tube 
auxiliary sender, and 3 is a tuned or =- 
tuned circuit coupled with 1 and 2 in which 
the measuring instrument 6 is provided. It 
makes no difference whether the measuring 
or instrument circuit 3 is periodic or 
aperiodic. It is even possible to actuate the 
auxiliary sender without the use of such 
circuit. 

The momentary deviation from the fre- 
quency within the phase range may be 
acoustically determined, a very loose 
coupling being used. The use of a loose 
coupling makes possible the employment of 

r+ , 
...r 

ere% e ,......,.-_._ ..-..._ti. 
Schaffer's Indicator for Etiolation d Semi 

from a Desired Frequency. 

a mechanically operating measuring instru- 
ment provided with a scale gaged in a static 
mariner in order to make possible the direct 
reading of the wave deviations. 

In order to make possible the reading of 
both positive and negative variations in the 
wave of the working sender, the instrument 
b is preferably so adjusted that it gives the 
.ante indication irrespective whether one or 
both senders actuate the instrument circuit. 

An increase in the reading of the instru- 
ment indicates an increase in the wave length, 
and a shortening in the movement of the 
instrument a shortening of the wave length. 

The sensitiveness of the measuring ar- 
rangement may be increased or decreased 
within the desired limits by increasing or 
decreasing the looseness of the coupling. 

In order to make possible the use of the arrangement for the purpose of automatically 
correcting variations in the wave frequencies 
within predetermined limits, the indicating 
instrument itself or in its stead a relay ar- rangement is used for the purpose of actu- ating certain contacts provided for this 
purpose. 

Light -Controlling Means 
No 1,41s,247: Patented Feb. » UM. Patemlm« Le De Forest, New York Cie. 

THIS invention relates to means for con- 
trolling light by and in accordance with 

sound waves or other type of signals. 

H 

i. 

4.41/4114 n.,r ,.. ni,r.. 

_ .er. 
. 

De Forest's Mesas for Controlling Ught. 
The object of the invention is to provide 

means wen, h are simple and highly efficient 
for obtaining exceedingly large light fluctua- 
tions by and in accordance with sound waves 
or other type of signals - 

A further object of the invention is to 
provide a device which may act as a source 
of licht, ar.d which is extremely sensitive to 
s eared wales. or. in other words, the light 
from which will vary greatly in ace,,rdanre 
with relatively smr.'I current variations in 
the . itch is comic, tcd there's ith. 
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New Records of The DX Nite Owls 
Gets Unusual Results 

From Norman T. Shideler, Bloomington, Ind. 

IHAVE been experimenting with wire- 
less for more than two years, and in 

that time have made a number of receiving 
sets which have worked satisfactorily; but 
in the last few weeks I have constructed a 
set which gives unusual results, and which 
I think will be of interest to other radio 
fans. 

My set consists of a 23 -plate condenser, 
a home-made vario -coupler coil, a 5 -plate 
variable condenser, a WD -11 tube, and the 
other things which are necessary in all tube 
sets. My coil is 4h inches in diameter and 
is wound with 109 turns of No. 26 D CC 
wire. The first 25 turns are untapped, then 
a tap is taken off at . every twelfth turn, 
making eight taps in all. The tickler coil 
is wound with 50 turns of the same wire, 
and on a three-inch tube. My hook-up, 
using the above instruments, is shown in the 
diagram, together with the layout of the 
panel. 

The 23 -plate variable condenser is used in 
the aerial circuit. The 5 -plate condenser 
may be used either as shown in the draw- 
ing or across the tickler (shown by the 
dotted line). It works well in either place. 
In using this condenser I am able to get 
finer adjustment, and it also seems to add 
to the regeneration. I also use a phone 
condenser, but it is not absolutely necessary, 
as the tube does not require so much current 
when the condenser is used. The amount 
of B battery current needed depends 

THE Editor of RADIO WORLD will b. 
pissed to receive sketches of beck -we 

drawn carefully in black ink er hen' 
pencil from the "DX Nita Owls" wbe end 
in records with a view to publishing than. 

Send book -ups .f your nets, provided 
they contain .seething aau-aal. Send. 
also, the names et the various amts of 
apparatus you are usiag. 

Make your letter. brief sad lnf r alive. 
Write ea one side .1 the paper only. 

The letters and book -ape will be pub- 
lished in the earliest possible nnmbss d 
RADIO WORLD. 

speaker. The set has a wave length of 
from 200 to 1,000 meters. I hope that this 
may be of use to some of the radio fans. 

Uses an Humble Crystal Set 
From Bill Keating, Minneapolis, Minn. 

HERE'S another little DX record for a 
humble crystal set. On a night not 

long ago I picked up the following long- 
distance stations, which I heard clearly: 
WOC, Davenport, Ia., 275 miles; WHAS, 
Louisville, Ky., 600 miles; WCX, Detroit, 
Mich., 550 miles; WGY, Schenectady, N. Y., 
1,000 miles; KDKA, East Pittsburgh, Pa.; 
800 miles; WDAF, Kansas City, Mo., 475 
miles; KSD, St. Louis, Mo., 500 miles; 
WLW, Cincinnati, 0., 600 miles, and, last, 
but far from least, WOAI, San Antonio, 
Texas, 1,200 miles, which, I believe, is a 
record for distance with a crystal. The 

Fig. 1. Hook-up used by Mr. Shideler 

entirely on the tube. I have found that it 
varies from 131/2 to 25 volts. 

I have had unusual results with this set. 
Following are the stations I have heard: 
KDKA, KHJ, KSD, KYW, PWX, WAAC, 
WAAF, WAAP, WBAP, WBZ, WCAE, 
WCX, WDAP, WEAF, WFAA, WDAF, 
WDAJ, WFAV, WGI, WGM, WGY, 
WHK, WHAZ, WIP, WJAF, WHAS, 
WHB, WJAP, WJAX, WLAG, WLAL, 
WLW, WMAF, WMAK, WMAQ, WMAT, 
WMC, WOC, WOR, WOS, WPA, 
WQAA, WRAO, WSB, WSY, WWI, 
WDAV, WMAC, WLK, WBT, WG , 

WCK, WGR, WHAB, AVZ, WOAN, 
NAA, CFCA, CJCG. 

Under ordinary conditions I can pick up 
any of the above stations. The larger 
stations. such as WWJ, WGY and KDKA. 
come in so loud that I can use a loud 

Has Heard 150 Stations 
From Leon A. Mears, Minneapolis, Mina. 

ISEEM 
to have had exceedingly good 

results on my three -circuit set, using 
two steps of amplification. Most of my 
material is Atwater -Kent or Michigan, and 
I assembled the set. 

I have heard 150 stations and a mileage 
of 15,170 miles in one evening. The stations 
heard on this evening were: CFAC, 
KDKA, KFAF, KFDL, KSD, KYW, 
WCAE, WCAS, WCX, WDAF, WEAF, 
WFAA, WGM, WGY, WHA, WHAZ, 
WSZ, WLAG, WLW, WMC, WOC, 
WSB, WWS. 

The farthest stations received are: PWX, 
Cuba; KWH, Los Angeles; KGI, Berkeley, 
Cal.; KUO and KDN, San Francisco All 
the stations come in clear. 

On a One -Tube Set 
From William Hansen, Astoria. Lent Island I WOULD like to submit my receiving 

record for a one -tube set, using a 43 - 
plate variable condenser, vario -coupler and 
two variometers and Brandes phones. The 
following stations were received loud and 
clear: 

WHAS, WHAI, WJZ, WEAF, WOR, 
WHN, KDKA, WBAN, WGY, KSD, 
NOF, WAAE, WBS, WAAM, WDAP, 
WJT, WMAC, WBAX, WSB, WOC, 
WGM, WBAY, WWJ, WGI, WHK, WIP, 
WRP, WJAX, WEAP, WJAS, KYW. 

Fig. 2. Layout of Apparatus, as arranged by Mr. Shideler 

other stations I get regularly, but that is 
the only time I have got San Antonio. They 
came in very distinctly. 

The above stations were picked up while 
I was testing one of my sets, and the 
remarkable part about it is that they were 
all tuned in within less than ninety minutes 
between the hours of 7:30 and 9. 

Several other fans using sets like mine 
have had equally good results. 

California Records 
From Norman West, L.wndale, Cat. 

WITH a detector tube only I think I 
have some records as far as they go: 

WBAP, Fort Worth, Texas; WOC, 
KYW, KSD, WOE, WEAB, WNAC, 
WQAA, WDAF, KGU, WSY, KFC, WOS. 
WBAV, WOR, SPG, 9CXP, 8MK. 

WDAT, KOP, WBT, WLK, WOS, WOO, 
WGR, WMAT, WFI, WMAW, IRI, ILL. 

I have also received about 50 amateurs. 
I don't think my record is bad for a home- 
made set. 

Looks Good to Us 
From Nita Hawke, Oshkosh, Wis. 

IREAD about your new game of radio 
golf in the Feb. 3 issue. Here is my score, 

done with a Grebe CR -9. Starting at 7 p. m. 
I heard 21 stations till I stopped at 9 p. m. 
The total distance covered was 11,800 miles, 
or an hourly average of a little more than 
5.900 miles. I did not stay up to hear the 
far western stations, such as KHJ. KYG, 
KDYS, and KDZR, which I usually hear. 
This is some DX record, is it not? All the 
stations were more than 200 miles away. 

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

A High Aerial Is a Help 
From L_ Corbnn, Colorado Springs, Cal. 

HWVING been an interested reader of 
your DX records as published in RADIO 

WORLD I submit one from Colorado Springs 
-"the city of sunshine, at the foot of Pike's 
Peak." 

Using a standard hook-up, detector and 
two step, honeycomb coils, aerial 150 feet 
long, of an average height of a little over 
50 feet, the following stations have been 
received since last September: 

AS6, 6XB, 6XY, DN4, DD5, KDC, 
KDKA, KDN, KDPT, KDYL, KDYS, 
KDZQ, KFAD, KFAF, KFAN, KFAY, 

Oas of Mr. Cedraa's 73-1rast Tdss. 

KFBB, KFBC, KFBK, KFCL, KFBV, 
KFC, KFCK KFDB, KFI, KGG, KHD, 
KHJ, KJS, KLZ, KMJ, KN I, KOA, KCB, 
KOP, KFDL, KPO, KOY, KSD, KUO, 
KUS, KUY, KWH, KXD, KYJ, KYW, 
KZ N. 

WAAB, WAAC, WAAH, WAAK, 
WAAL, WAAP, WAA\.1, WAAW, 
WAAZ, WBAP, WBF, WBL, WBZ, 
WCAL, WCAV, WCAZ, WCK, WCY, 
WCX, WDAF, WDAH, WDAJ, WDAO, 
WDAP, WDAW, WDAY, WDV, WEAB, 
WEAF, WEAH, WDAZ, WEAY, WEY, 
WFAA, WFAC, WFAR, WFAS, WFAT, 
WFAV, WFO, WGAB, WGF, WGY, 
WHA. WHAS, WHAZ, WHB, WIAR, 
NIAS, WJAD, WJAM, WJAN, WKAA, 
WKAL, WKN WKY, WLAG, WLAJ, 
WLAL, WLW, WMAB, WMAD, WMAG. 
,VMAH, WMAJ, WMAT, WMAY, V4'M}I, 

WMC, WOAA, WOAI, WOC. 
NOH, WOI, WOK, WOQ, WOR, WOS, 
NPA. WPAC, WPAM, WPE, WQAQ 
6VRM, WRR, WSB, WOAZ, \\'SY. 

CFCA, CFCN, CHBC, CHCA, CIICQ. 
}CG. CKCK. 
This list comprises 144 stations located in 

t5 different states and four provinces of 
:anada. and figures a total of 110,0(0 miles. 
\Il the states represented are west of the 
Oississippi River with the exception of 
evada. 

On a recent night I distinctly listened to 

the test programs broadcast from KHJ, 
Los Angeles, and WOR, Newark. N. J. 
This test was started by KHJ at 11 o'clock 
p. m., Pacific Time, and was answered 
thirty minutes later by WOR at Newark. 
This was at 12 midnight here, and even at 
that hour several stations could be heard- 
for instance, the Drake Hotel. Chicago. 
The Kansas City "night hawks" were on 
just a few minutes before KHJ started, 
and Stamford, Texas, was on during the 
test. 

This record is not the best one in 
Colorado Springs, as several of the fans 
have records that include Havana, Cuba, a 
station I have never been able to pick up. 

I am enclosing a picture of one of my 
aerial poles. This pole is 73 feet to the top, 
and is made from old iron pipe, put up by 
one man without other help than block and 
tackle. The pipe was telescoped before 
raising, so that, at the time it was erected 
by the cave of the house, it was only 24 feet 
in length; then the inner or first joint was 
hoisted by a "gin pole," bolted to the second 
joint, and so on, like lengthening a 
telescope. 

The radio engineers have reported that 
Colorado Springs is handicapped in recep- 
tion owing to a high magnetic field which 
practically surrounds the location, and we 
find that reception varies, especially from 
the north and east; but from the south the 
stations seem to come in pretty regularly. 

Determining Longitude by 
Radio 

From F.. D. Bail. SpartsaMtit, i. C. 
MDT long ago I determined my longitude 
1 11 by use of the time signal from Arling- 
ton via Pittsburgh. This may be of in- 
terest to some of the radio fans. 

The star Pegasi was used. The star's 
time of transit was computed in local time. 
The mean time watch was used to get the 
standard time of the star's transit. The 
correction to watch was taken by the wire- 
less time signal via Pittsburgh from Arling- 
ton at 10 P. M. 
The watch face reading of 

star's transit was 10h. 3m. 22 s. 
The correction to watch 

xas 10 seconds fast -10 3. 

The standard eastern 
time of transit was.... 

The computed local time 
was 

10h 3m. 12s. 

9h. 35 m. 41s. 

The difference is the 
longitude from 75th 
meridan 27 m. 31 s. 
Five hours added gives the longitude west 

from Greenwich, which is S hours, 27 min- 
utes. 31 seconds west. 

This checks less than a second of the 
same taken by Western Union wire. Having 
a small astronomical observatory enabled 
me to do this, in connection with my wire- 
less set. 

Weather Sometimes Interferes 
From Jahn L Kiett, Im Oty. Irwa 

HAVE been a radio fan for almost one 
year now, and sure do like to experi- 

ment. I am using a \\D-11 tube. The 
greatest distance I ever heard over was 
Los Angeles. 2.(0í1 miles away. I get WOC. 
\\ HR. NDKA. \\'(;F. and many others. if 
the weither is just rieht 1 ran get WGY 
fine. \\ HAA. a local station. is a very 
hard station to tune out. i ran ucua'ly tune 
them out unless the wcaher is es.-epti'n-1 v 
had_ I pl'a'n be -t reslts on th,- 122 -volt 
tap of my "R" battery. :\s I do not have 
a 6-v '1t tube i do not know how 12 volts 
w nt'd w,,rk on one. 

ti -on!i,uo'd on p,:,r 24) 

ÿie;r 

Any Good 
¡ng Set 

i.4W1'n?f na 
llpldcs any RAM 

NG SET^%., 

nown a good receiv- 
g set without Mag- 

navox equipment, is like 
having your house prop- 
erly wired and then using 
only small, feeble candle- 
power lamps in the 
sockets! 

Whether placed in the aver- 
age living room or large dance 
hall, Magnavox Radio floods 
the desired area with clear, 
resonant music or speech- its 
volume perfectly controlled 
from the Magnavox Power 
Amplifier constructed spe- 
cially for it. 

Combination R 3 Repro- 
ducer and 2 stage Power 
Amplifier t as illustrated t. 

R-2 Migpsavox Reproducer 
with 18 -inch horn: the ut- 
most in amplifying power, 
for store demonstration, 
large audiences, dance halls, 

- 

R-3 Magnavox Reproducer 
with 14 -inch curvex horn: 
ideal for homes, offices, etc. 

Model C Magnavox Power 
Ampliu r insures getting 
the largest possible power 
Imput for your Magnavox 
Reproducer. 2 stage 

3 stage 

M.ivw.»m tel,. t, raw he h..d of 
good de alrr, 4 -lent. An, 

The Magnavox Co., 
Oakland, California 

tir. Non. 570 4.rn,h Menue 

/A J \ .L4 Ox 
f . 

?hc .fbwer,flnplifier 
and Jtcprurlucer Stern i 

1-"'" - - -1 - 
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Advertising Rates : Display, $5.00 per inch, $150.00 per page. 

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.) 

Domestic Supply Company, Dept 28, The Broad- 
way Market, 19th street and Broadway, Oakland, 
CaL, household goods and electrical appliances 
and supplies. 

Electric Novelty Shop, 4th and Market streets, 
Logansport, Ind. H. Levy, proprietor. 

American Electric Sales Ca. 632 Baronne street, 
New Orleans, La. 

Nicholas Broa., 123 South Winter street Adrian, 
Mich., are adding radio supplies to their business. 

Kinky Radio Co., 33 Elmhurst avenue, Detroit, 
Mich. 

United Electric Stores Corp , New Market, 
N. J. Samuel Eiseman and others. 

Seattle Lighting Fixture Co., 617 Fourth avenue, 
Seattle, Wash., is adding radio supplies to the 
business. 

D. X. Radio Corp., New York City, $5,000; W. 
and M. Scadron, H. Jalons, (Attorney, L. Sca- 
dron, 149 Broadway.) 

Burrows Magnetic Equipment Corp., develop 
patents, $90,000; C. O. Asamus, T. Irving Potter, 
East Orange, N. J.; Harrison H. Pierce, New 
York. (Julian Walker, Wilmington, Del.) 

Municipal Products & Electric Co., Buffalo, 
N. 'Y., $15,000; A. A. Aaron, C. Dautch, H. A. 
Kulowski. (Attorneys, Aaron & Dautch, Buf- 
falo.) 

Elliott Electric Supply Co., New York City, in- 
creased capital from 55,000 to $1000,000. 

Will -Fred Electric Manufacturing Corp. Queens, 
$20,000; W. O. and B. A. Feldman, E. F. Caine.. 
(Attorneys, Mann & Buxbaum, 886 Broadway, 
Brooklyn, N. Y.) 

Merrick Electric Co., Queens, $10,000 T. L McKeown, E. E. Breiling. (Attorney, T. Breiling, 
Hollis, Long Island.) 

Super Radio Corp., Wilmington, Del., supplies, 
$1,000,000. (Corporation Service Co.) 

Marks Radio & Electric Co., New York City, 
85,000; L. Marke, B. Wertheir. (Attorney, H. C. Adams, 220 Broadway) 

Long Island Electric Service Corp., Queens, make wireless apparatus $9,000; B. Lapnt, 
V. Miller, W. W. Caulfield.a (Attorney, W. E. Kennedy, 47 Cedar St., New York City.) 

Radio Exchange, New York City, $6,000; L Feldman, B. Gletchman, F. Golding. (Attorney, 
M. L Kane, 50 Court St., Brooklyn, N. Y.) 

O'Connell Electric Co., Rochester, N. Y., in- crease of capital from $10,000 to x50,000. 

Maceur Electrical Supply & Radio Co., Man- hattan, $5,000; W. Hurza, J. McQueen. (At- torney, H. Schapiro, 261 Broadway, New York./ 

How Radio Helps Shorthand 
Students 

EVERY 
day brings to light another use 

for radio broadcasting. It is now 
revealed that students of shorthand and 
typewriting are picking up addresses out of 
the ether to increase their speed at the type- 
writer or in writing shorthand symbols of 
the speaker's words. Those who have had 
to rely upon the patience of a member of 
the family or a friend to read to them while 
they dashed down the dots, dashes and 
curves can ap- ,e the advantage of 
radio dictati. ' 

Radio Stocks 
(Quotations as of March 7, 1923, fur- 

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

Stock Bid Asked 
Am. Marconi Stamped... 5c 7c 
Am. Marconi Unstamped 5 7 
American Tel. & Tel... 1241 125 
Canadian Marconi 21/2 
De Forest Radio . . 7 lÓ/ 
English Marconi corn.... 11 15 
English Marconi pfd.... 11/ 151, 
Federal Tel. Calif 6 6/ 
General Electric 185 186 
Hennessey Radio Pub 9 11 
Manhattan Elec. Supply. 55/ 56 
Marconi Int. Marine 9 10 
Mackay Co. corn 116 117 
Radio Corp. corn 4 
Radio Corp, pfd 3/ 3 
Spanish Marconi. 1 3 
Western Union 115 116 
Westinghouse E. & M 641/2 64h 

Satirizes International Radio 
AFACETIOUS correspondent writes this 

letter to the New York Times: 
"The attention of American reformers 

should be directed to the wave of moral 
turpitude into which the English have either 
drifted or plunged during the last week. 
Children in the British Isles are being kept 
up until 3 A. M., London time, to hear bed- 
time stories by radio, after which their 
elders begin orgies of song and dance that 
continue without cessation until 7:50 A. M. 
Beyond the probable deleterious effects on 
the English, it is difficult to estimate the 
number of cases of shattered nerves sus- 
tained by American radio amateurs in trying 
to hear the London revelry on this fantastic 
schedule." 

Wireless Shares Boom 
Following the announcement by Pre- 

mier Bonar Law that licenses will be is- 
sued to the Marconi's Wireless Telegraph 
Company, Ltd. (English Marconi), to 
operate a large central station by which 
they can keep in constant communication 
with the world, similar to the Radio Cor- poration's station on Long Island, shares 
of all the companies have been in great 
demand. Radio Corporation common 
sold on March 6, from $.3 to $4g, the preferred up to $3X, English Marconi to 
$16 and Canadian Marconi $3%. As this demand broadens out, De Forest and other companies will come in for higher prices. 

Coming Events 
PERMANENT RADIO FAIR FOR BUYERS, Hotel Imperial, New York City. Open from September, 1922, to May, 1923. 
ANNUAL HOME AND CITY BEAUTIFUL EXPOSITION, featuring radio exhibits. Atlantic City, N. J., June 16 to September 8, 1923, 
ILLINOIS STATE ELECTRIC ASSOCIATION, Chicago, March 16 and 17; R. V. Prather, sec retary, Mine Workers' Building, Springfield, Ohio. 

A Tip on the Flewelling Circuit 
Many people have constructed the 

ramous Flewelling Circuit, and have at- 
tempted to put a couple of steps of au- 
dio frequency amplification on it and 
have found that it was impossible, or 
that the control was so hard that they 
gave it up as a bad idea. 

Now, if they had put a variable grid 
leak across the primary of first audio fre- 
quency transformer and varied that, much 
the same as the one in the grid circuit 
they would have found that the signals 
cleared up and came in with a bang. A 
grid leak variable from one-half to five 
megohms will suit the purpose, and will 
help a lot. 

WW `1.M II 11-m 2-17-23 
WILLARD RADIO COMPANY 

Dept. LW. 
291 Broadway New York 
1 REINARTZ CIRCUIT 10 

Every part complete. $ 
FLEWELLING CIRCUIT c Every part complete. Sill 
TUNING & DETECTOR UNII 
2 -Step Audio -Frequency Ampli- 
fier. List price $3S for each cats unit. Combination only.. IF 

CONDENSERS 
3 Plate Variabl.; value, $1.79 $1.05 19 Plate Variable; value, 2.90' .. 1.2$ 23 Plate Variable; nine, LOP 1.83 49 Plate Variable; wide 4.50 .... 1.83 

13 Plate VERNIER 
23 Plate VERNIER 
43 Plate VERNIER 

value, 
value. 
value. 

5.90 $375 
8.00 4.00 
0.90 4.25 

V. T. SOCKETS-Nlekelsd brats sHeee, seepoeniaa base; value, $1.00: spatial at.80.50 
Ball Searle@ Iadnetaaee witch; value, 75e: special at .30 
FILAMENT RHEOSTAT--Ceadeaafte base: value. $1.10; medal at 70 
FILAMENT RHEOSTAT lath 254" dial; value, $1.50; metal at .. .ai 
Potentiometer with kaeb; value $1.75; Bim- etal at 1.08 
Potentiometer with 2W" dial; valss$2.15 epochal at 1.15 
BEST QUALITY JACKS. Slagle eireuit; value, 63e; epeelal at 

i .38 Double circuit; value. $0e; epedal at .45 
VARIOCOUPLER-Colorera »admits and Litz Win round seesadary; vales, $4.50; special 3.25 
THREE-INCH DIALS-Unbreakable-beat 

resisting eompositiea-high Sabb; apsalal 30 
TWO-INCH DIALS-Sane Media --.f rheostats and potennogutor; speei .28 
EXTRA SPECIAL.-Telephone 3000 Oka Headsets; $0.00 value; reduced te 3.38 
RAYMOND VERNIER RHEOSTATS - Value. $1.50; special .85 

REINARTZ COILS --Valse. $2.50 1.75 
ALUMINUM LOUD -SPEAKING HORN- Nickel Plated; Llet $8.00 3.75 
AUDIO-FREQUENCYRMER- 

For use with W.D..I I Tubs; Litt $4.50. 2.7$ 

Every article advertised above is guar- anteed both by the manufacturer and 
by us-Mail orders filled immediately- trarisportation PREPAID on all orders 
of $7.00 or over east of the Mttasissippi 

Ri ver. Ail others include postage. 
/ a 
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telative Advantages of Single 
Circuit and Double Circuit 

Tuners 
) RIOR to the introduction of radio broad- 

casting, the ordinary type of radio re- 
viver used by the amateur was of the 
)able -circuit or three -circuit type. Because 
e radio amateurs were well versed in the 
e of these instruments it was not difficult 

them to use these tuners and they took 
ide in their skill of operation. However, 
uen broadcasting was initiated, the need 

a simple tuner device that could be 
ed by the layman was considered neces- 
ry and a single -circuit tuner was devel- 
ed. On account of the simplicity of this 
w tuner and in view of the great num- 
r of broadcasting stations operating at the 
:sent time, confusion resulted concerning 

efficiency of this tuner. Interference of 
o broadcasting stations is the cause of 
,uble in the use of the single circuit tuner. 
f he interference sometimes encountered 
radio broadcasting reception is primarily 
)roblem of broadcasting transmission. It 
I be eliminated by the enactment of suit- 
e government legislation that will enable 
ve -lengths other than 360 and 400 meters 
be assigned to broadcasting stations. No 
eiving tuner, whether it be of the single 
double circuit type, will prevent two 

adcasting transmitting stations operating 
ntically on the same wave length from 
ting up interference in the receiving set, 
ess the signals of one station are of suffi - 
nt intensity to drown out those of the 
er station. Two broadcasting stations 
:rating on nearly the same wave lengths 
1 produce an audible note or 'whistle' in 
receiving apparatus, which no tuner of 
ier the single or double circuit type will 
ninate. The cure for this problem is the 
ignment of wave lengths to the trans- 
ting stations of sufficient separation so 
not to produce an audible note. 
the single circuit tuner will enable the 
ener to differentiate between two local 
adcasting stations by erecting an antenna 

over 15 feet high and 15 to 20 feet in 
gth. It has been conclusively demon- 
ited that a low antenna is more selective 
n a high antenna. The selectivity on a 
en antenna can be increased by an ad- 
onal series condenser between antenna 

tuner. 
electivity in regenerative receiving sets 
,rimarily a function of the amount of 
aneration. Two local broadcasting sta - 
s on different wave lengths will often in - 
ere with one another on either the single 
iouble circuit receiver, but this is due to 
overwhelming power of the transmitter 
ch causes the apparatus to function by 
`k excitation and respond even when not 
irately tuned to the transmitter. It has 
I demonstrated beyond all cavil that in- 
erence set up by two local stations can 
eliminated on the single circuit receiver 
in antenna, as described above. 
he ordinary regenerative set with the 
bid circuit tuner gives from 20 to SO per 

reduction in signal audibility over the 
le circuit with the same number of tubes 

the same general circuit. In other 
ds. stronger signals will be obtained, in 

distance reception, from a single circuit 
han from adouble circuit set. 

fhe Advantage. of Two Antennas 
)r those who have interest in long dis- 
e reception, as well as local reception 
who experience difficulty in obtaining 

necessary with the low antena owing to 
being shielded by buildings, etc.. it is 
ctimes advisable to erect two single wire 
acs, one for long distance reception - 
h may be of any wave length up to 150 

and the other for local reception - 
:h is the small one previously described. 
small antenna enables one to diflerenti- 

between local signals, while the larger 
ina can be used for long distance work 

- the local stations have discontinued. 
any users of broadcasting sets are now 

installing two antennae --a long one for long 
distance reception after the local stations 
have dosed down, and a small one, or an 
indoor aerial, for local reception. The indoor 
aerial may consist of 10 to 25 feet of lamp 
cord concealed behind the picture moulding, 
or a piece of No. 28 wire stretched across 
the corners of the room. Listeners located 
up to 15 or 20 miles from a broadcasting 
station can often obtain all the signal audi- 
bility necessary for local work by concealing 
the antenna under the carpet of the living 
room or the library of the home. 

The foregoing are technical points which 
will stand the closest analysis. Speaking 
purely from the commercial phases of the 
matter, the single circuit tuner is, without 
qualification, the most suitable for the 
novice, that is, for the user unskilled in the 
art; for generally, the multiplicity of knobs 
involved in the operation of the double cir- 
cuit tuner places them beyond the stage of 
practicability for the non -technical public. 
Single circuit tuners were designed pri- 
marily with the idea of providing simplified 
operation, and as such, they enable the 
novice to obtain results which can only be 
secured from the double circuit tuner when 
the user possesses an intimate knowledge of 
the technicalities of the art. 

Comparing collectively the advantages of 
the two types of tuners, it is clear that the 
single circuit tuner is by far the more useful 
to the average member of the family, as it 
enables him with a minimum number of ad- 
justments to pick up far distant or local 
broadcasting stations. Usually the distant 
station can be found on the single circuit 
tuner several minutes before it can be lo- 
cated on a double circuit tuner, to say noth- 
ing of the increased audibility which the 
single circuit set provides. 

For long distance reception, it is prefer- 
able in every case to install an outdoor an- 
tenna in a free open space keeping the lead- 
in away from the building and bringing it 
as directly to the receiving apparatus as 
possible. The antenna is preferably kept at 
the maximum distance from the trolley car 
lines, power lines, trees, buildings, etc., 
whereupon a marked increase in selectivity 
and in signal strength will be obtained. 
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FREE 
CATALOGUE 

Make D X Records 
With D X Supplies 

- This Catalogue should be 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- 
tanr2. 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 

Fifty-two issues for $6.00. 
partment, Radio World, 1493 
New York City. 
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ADAPTER 
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Phone, Market 8023 

DX Nite Owls 
(Continued from page 21) 

A War Veteran Reports 
From Albert R. Champlin, 12 Maple Ave., 

Westerly, R. L 

AS I have not seen any records listed 
from Rhode Island lately I thought 

you might desire to publish my late tests. 
I am a commercial operator, having served 
through the World War as a radio man, 
and had some interesting experiences. I 
have a detector and one -stage, using 50 feet 
of phosphor bronze wire strung around the 
baseboard of my room. I have received 
the following stations remarkably clear: 
WGY, KDKA, WEAF, WNAC, WBZ, 
WGI, WWJ, 1,000 miles; WOT, WHAI, 
1,200 miles; KYW, 1,000 miles; WOR, 
WAAM, WJZ, WIP, WHAG, WJAR. 

Besides I have copied several CW'S and 
amateur sparks. On 600 meters sparks 
have been copied as far south as NAT, New 
Orleans. I think this is good for inside 
antenna. 

Receives on Detector Only 
From Lang 99.14 Bodfay, Fla. 

IHAVE been reading RADIO Woat.n for 
quite a while, and thought I would 

send my DX work in. I am using the 
single -circuit hook-up which was published 

WALCON 
Radio Frequency Transformers 

Brings in distant stations on a loop-perfect reproduction. Ne 
distortion. Awarded Certificate of Excellence by N. Y. Ere. Mall. 

THE BEST YOU CAN BUY 
WALCON Transformers are tested and guaranteed. Particularly 
adapted for use with W.D.-1l tubes. 
Four new hook-ups, including a new reflex circuit furnished without 
charge with each transformer. 

Price, $4.00. We pay postage. 
Dealers and Jobbers : Write for our attractive ealoe 

proposition, backed by national advertising. 
Maoatactured by 

I IiE RADIO CENTRE, 2 West Broadway, N. Y. 

DELICATE SOLDERING 
Beth the m .,f.etareete and Ma tame problem on all tine work 1B readily 
solved by the instrument eeastrsc$ed for this particular purpose. 

THE POET SOLDERING IRON 
Platinum Heating Unit-Interchangeable Tips-Universal Current 

(Level and luaU) 

ONE-HALF ACTUAL SIZE 

$6.00 
Pros Year Dealer or Write 

Awarded Certificate ed Ihresdhieseth N. Y. Evening Mail Radie Ilutitrte 
POST ELECTRIC. COMPANY, Mit. so» 30 E. 42nd 9e Now Te& 

FILL OUT AND MAIL NOW 
SUBSCRIPTION BLANK 

RADIO WORLD 
RADIO WORLD 1493 Broadway, New York City 

Please send me RADIO WORLD for 
please find enclosed $ 

SUBSCRIPTION RATES: 
Single Copy $ .15 
Three Months 1.50 
Six Mont, - 3.00 
One \ r , 6.00 
Add Foreign 
P an Post - 

months, for which 

in RADIO WORLD of January 27 and find it 

a fine one. 
The greatest distance I received was about 

2.200 miles-KGW, Portland, Ore. KHJ 
comes in regular. Others are: KFI, KFAF, 
WAAL, KYW, WDAP, WJAZ, WLK, 
WOI, WOC, WHAN, WHAS, WIAR 
WBAM, WDAN, WWI, WCX, WWJ, 
WOS, WDAF, WHB, KSD, WJZ, WOR, 
WEAF, WGY, WHAZ, WBT, WLW, 
WJAX, WBAJ, WKAK, WKY, WLAL, 
WFI, WIP, WOO, KDKA, WRAF. 
WMC, WMAM, WFAA, WDAH, WBAP, 
WHAB, WEAY, WKAL, WOAI, WIAD. 
WAAK, WSB, WGM, WDAJ, WHOA. 
and WSY. These I did not get: Auburn, 
Ala.; Greenville, S. C.; Knoxville, Tenn, 
and one in Cuba I couldn't get, call or town. 
This is my 1/ months' record, being a 

total of 65 stations in 25 states and Cuba. 
All these were received on detector only. 

A Good Hour's Work 
From Gsae UBosper, Rock Liana, Ill 

IHAVE a record of 7,500 miles in one 
hour. This is only the second time I 

have attempted to time my mileage. I get 
all my stations regularly but one. That 
is Troy, N. Y. I have two friends who 
listened in who will answer for my mileage_ 
I have a three -bulb set. 

He Likes Nite Owls Records 
From Maurice T. Dabei, Baff'alq N. Y, 

HAVE been reading with interest the 
"DX Nite Owls' records in Ram 

Wotan, particularly regarding crystal de- 
tection. Mr. Keating's record is particularly 
good. Here is my contribution, using a 
crystal set and no amplification: KDKA. 
KOP, NOP, WBAY, WBZ, WCK, WDAP, 
WIP, WJZ, WOR, WEAF, WEAI, WBL. 
WGY, WHAS, WHAZ, WIAR, WJX, and 
WOC. Farthest air line distance, St. Louis. 
760 miles. 

If you want details of my set will be 
pleased to furnish same. Time, experi- 
menting, patience, a good piece of galena and 
good results can be had. Had ten of the 
above out-of-town stations in one evening. 

Rapid Fire Work 
From J. G. Bradley, Justin. Tex. 

ISEND herewith my DX record for a 
recent night. I speeded up the old 

flivver some. 
Total time worked, three hours, fifteen 

minutes. Mileage, 19,330. Average, 5,944 
M.P.H. 

KFFQ, 6:45 p. m.; WGY, 6:50; WHA, 
7:04; WMAK, 7:10; WMAU, 7:15; 
WHAS, 7:30; KDKA, 7:35; WHB, 8:00; 
WSB, 8:02; WMC, 8:10; KSD, 8:20; 
WOC, 8:30; WLK, 8:40. 

Closed down until 9:45 p. m. WJD, 9:50; 
WMAQ, 10:00; WDAP, 10:07; WTAN, 
10:10; KFI, 10:15; WLW, 10:22; WGF, 
10:23; WOAI, 10:24; WLAL, 10:30: 
WCX, 10:43; KPO, 10:44. Signed off. 
10:45 p. m. 

I did not count eight stations closer in- 
three each at Waco and Dallas, and two at 
Fort Worth. Texas. Some of these were 
on the air all the time from 6 p. m. until 
10:45 p. m. 

A Home -Made Record 
From William M. Jackson, Wilson, Okla. 

IHAVE been reading the DX records in 
RADIO WORLD for some time and would 

like to submit mine. I have a thy---zrmit 
tuner, detector and two -stage ampnner, 
which I built myself. My aerial is a single 
wire, 115 feet long. 20 feet high on one 
end and 25 feet on the other. On a recent 
night I received the following stations: 

WDAP, WDAF, WOC, KDKA, WBAP. 
WMC, WCX, WLW, WGY, WOS, KLZ, 
WFAA, WSY, KFAF, WOI, KSD. 
WLAG, WSB, KGW, KFDL and KFI. 

This makes 21 stations in 15 states. My 
longest distance is KGW, Portland, Ore. I 
have got 26 states so far, but expect to get 
more. 



RADIO WORLD 

Grain Prices Broadcast From 
Chicago Every Half Hour 

TEIE latest method of broadcasting grain 
price quotations by radio from Chicago 

is an important service to the farmer, and 
is thus described by the New York Times: 

It is 9:15 in the morning. The spacious 
trading floor of the Board of Trade is astir. 
Traders are changing from street coats to 
light jackets before entering the pits. 
Messengers are scurrying about, hands 
crammed with order blanks. 

On the stroke of 9:30 a gong sounds. 
Overnight orders to buy and sell grain and 
produce are rapidly executed. Buyers, 
representing the consumer, seek the lowest 
price. Sellers, representing the producer, 
seek the highest price. The figure at which 
these two forces meet represents world 
values. 

Over at one side of the trading floor is a 

man in a glass cage. He is in direct com- 
munication with a powerful radio -sending 
station. The opening prices are registered. 
Without the delay of a second these are 
transmitted to the radio -sender at the 
station on top of a large Chicago hotel. 

Far out in the grain belt, hundreds of 
miles from the sending station, is Jed Smith, 
a farmer. He wants to know whether the 
time is opportune to ship his grain. He 
steps to his little radio -receiving set, tunes 
in to the 360 -meter wave length, and what 
he hears runs about as follows: 

"W DA P speaking. . . Opening prices 
on the Chicago Board of Trade. . . 

May wheat . . . one twenty-three and 
a quarter. . July wheat . . . 

one fifteen and a half . . ." 
Then follow other quotations on grains 

and provisions, with important market news 
comment. At half-hour periods from the 
opening of the market until the close at 1:15 
the quotations are broadcast, and thus made 
available to a legion of farmers and dis- 
tributors. It is a milestone in marketing 
progress. 

Hardly had the radio become practical 
when its value in the dissemination of price 
quotation was recognized at the center of 
world grain trade. A test period of broad- 
casting was opened. In a short time 
hundreds of letters and telegrams came 
pouring into the Board of Trade from 
scores of cities, towns and villages com- 
mending the service. They came not only 
from farmers, but country elevators, 
shippers, banks, business houses and educa- 
tional institutions that use the quotations 
in class work. 

Advices showed that, in Illinois alone, 
almost 500 towns and villages were using 
the quotations. Hundreds of farmers not in 
easy communication with towns obtained 
small radio -receiving sets for home use. 
Reports from other states told a story of 
similar interest. 

It was then that the Board of Trade 
determined upon a permanent, continuous 
broadcasting service, and recently the Board 
purchased outright the big radio -sending 
station WpAP, on the Drake Hotel. 

"The imagination falters in measuring the 
full significance of radio," commented 
Henry A. Rumsey, Chairman of the Board 
of Trade Radio Committee. "Forces of no 
less promise have written strange history. 
In the grain and produce market alone 
wonders will be accomplished. It will not 
be long until the farmer in the field follows 
the course of his daily market as closely 
as the merchant on the trading floor. And 
that is precisely what the Board of Trade 
wants. It has spent a fortune in an effort 
to give the farmer first-hand information 
on the ever -shifting world supply and 
demand. The grain trade is determined to 
aid the farmer in this end and in every 
other manner commensurate with sound 
economics." 

"It is our intention." said Robert Mc- 
,_ r 

station, "to give the entire radio public the 
official prices and other valuable informa- 
tion in connection with all commodities 
handled through this channel, thus serving 
the public from the farmer to the consumer. 
We hope to broaden our acquaintance and 
to demonstrate our contention that the Chi- 
cago Board of Trade is an open book that 
'he who runs may read.' 

"The complete ownership and operation 
of t'..e station will bring to our association, 
a h, no financial return. But it will 
wort, to the mutual advantage of the mem- 
bers and their world-wide clientele. It is 
indeed a step forward in our endeavor to 
acquaint the public in the grain business and 
also with the operations of the world's 
greatest: grain exchange and the largest in- 
ternational enterprise in the Middle West." 

The extent of the territory covered by the 
radio grain market service has not as yet 
been fully determined. Those in charge say, 
however, that a comparatively small radio 
set is capable of receiving these reports in 
any state in the Union. 

Two thousand five hundred price quota- 
tions on wheat, corn, oats, rye, barley, pork, 
lard and ribs are issued from the Chicago 
Board of Trade on every business day. As 
Chicago is the largest grain exchange in 
the world the quotations are of vital interest 
to every one concerned with the production 
or distribution of these commodities and to 
persons in scores of related industries. 

The radio has placed at the disposal of 
the farmer all salient features of this 
machinery of crop information and market- 
ing. It has virtually placed him on a foot- 
ing with the most enlightened merchant in 
the world grain and provision markets. The 
magic is his. He merely stretches phantom 
fingers in the air and pulls it down. 

Radiophone on Ford Truck 
A Ford ton truck equipped with a 

radiophone was one of the novelties en- 
tertaining visitors at the Brooklyn, N. 
Y., Automobile Show. Stanley Payne of 
the Payne Motor Company, Brooklyn, is 
responsible for the idea. The installation 
had its trial on a trip from Brooklyn to 
the New York Ford headquarters, and 
worked without a hitch. On Fifth avenue 
several traffic officers detained the outfjt 
a moment to enjoy programs. 

KING SR. VARIOMETER 
ISO to 4N Meters 

No outside senneding hardware used-reducing 
capacity lasses. Rugged-Solid. Size 4rS"x 
4%"x3". 
Guaranteed by manufacturer direct to user. 

Retail price $2.50 
Ask your dealer 

Aremco Mfg. Co 30 East 23rd St., N. Y. C. 

BUILD YOUR OWN SET 
THE 

RADIO 
CONSTRUCTOR 

Vol. I-Ne. 2 Just off the Press. 

Price 25c Mailed 
This new edition of THE RADIO CONSTRUCTOR 
(last off the prose) Illustrates and fully describes 
the moot popular and efficient book -ups. 
Full and complete Instructions for construction of 

Flewelling Reinartz 
Reflex Honeycomb 

And Reny Other Tasted Olreslts 
This In tee book you have been waiting tr. Get 
It today from your dealer, or It will be nulled 
you postpaid on receipt of only tae. 
DEALERSI WRITE FOR QUANTITY PRICES! 

S. NEWMAN & CO., Publishers 
74 Dry St., Dept. W., Now York City 

Construction of New Type 
Transatlantic Receiving Seta 

Byy M. B. SLEEPER 
Fully Illustrated. Price 75 Cents 

N addition to the listening to ships and broad- 
casting stations on short wave lengths there lo a 

peculiar fascination about listening to the high - 
power telegraph stations d England, Franoe. Ger- 
many, Russia and Italy as well u those located In 
the Pacido Ocean and the Oriental Countries. It Is 
much easier to do this than most people Imagine. 
The sending Is very slow, a feature of aeaistence to 
the beginner In telegraphy. General tvpes et receiv- 

ing seta forthis task are described. Detectors, am- 
plifiers. oscillators, oie.. for long distance reception 
are also described Suggestions for the operation 
d .relays by the signals and the reproduction of 
them on a phonograph are given. In addition there 
1s some valuable data on home made wavemeters for 
testing and experimenting. 

Sent P. P.. prepaid, en reeept st price. by 

THE COLUMBIA PRIN 
1493 BROADWAY. NEW YORK CITY 

Subscribe for RADIO WORLD. $6.00 
year, $3.00 six months, $1.50 three month 

Radio Perfection 

BESTONE 
Spring Grip Telephone Plug 
The Bastone Plug le an entirely radlcwl 
departure In design and construction, giv- 
ing superior results. 

A simple pressure of the buttons instant- 
ly connects or disconnects the receivers. 
It is not necessary to disassemble the 
Bestone Spring Grip Plug for any reason. 
Just insert the cord tips --no more work, 
worry. or possibility of a poor connection. 

Eliminates the use of several plugs--en- 
ablea you to use from one to three seta of 
telephone receivers, or to change from 
head phones to loud speaker. 
without disconnecting. List.... $1.25 

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

amplifier and transmitting tube, all la 
one, type V. T. 14. List t5.M, now $4.10 

U. V. 200 Detector 4.23 
U. V. 201 Amplifier 5.73 
U. V. 201A Amplifier 8.50 
WD -11 1% Volt LSO 
Cunningham Detector 4.25 
Cunningham Amplifier 5.25 
Myers Audiao High -Mu 454 
Vacuum Tubes Repaired. Broken and burned out tubes 
repaired. Mail them parcel post insured Price, $2.79 each, 
cash with your order. Tubes returned by Parcel Poet, pre- 
paid We guarantee them to burn equal to new tubes. 

TUNE -IN ON THE NATIONAL 
WAVE LENGTH AND SAVE MONEY ON YOUR PURCHASES 

Lowest Prices on Standard Radio Goods in the II. S. A. 

FREEE A HYDROMETER (Battery Teatec) with FREE j each purchase of $1.00 or over 

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 prises 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 a list of five or more Hanes 
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 prizes 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 11 volt dry cells or regular 6 volt A Batteries. Fits standard V.T. 
socket. Uses about 1/10 ampere, on two 11 volt dry batteries. Price of tube, $2.50, includes adapter. 

1% 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 -Order Promptly 
200 RADIOLEAN CRYSTAL SETS, $12.50 Value $6.50 each 

Includes Receiving Set and All Antenna Equipment 

VERNIER CONDENSERS 
11 Plats List t4.M, now $3.00 
a Plate " 5.00, " 4.00 
43 Plate " S.SI, " S SS 

Freshman Grid Leak and Condenser fer 
Fleweling Circuit 

TRANSFORMERS 
Thordasen List MAO, now OSSO 
Atwater Kent 
Acme 
WD -11 

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

HEADSETS 
2200 Ohm, equals best $$.W phones en market, 
Brandes -2000 Ohm 

HOW TO ORDER 

now $4.11 
S.S. 

All goods forwarded 
include the following 

On Purchases $1.01 to $5.00, O Cents Postage 
On Purchases $5.00 to $10.00, 15 Cents Postage 

if 1.00. .. .75 

" 5.M, " 3.75 
" SAM, " 3.75 
" 9.M. " 3.75 

Dlctogreph 15.00 
Federal 5.30 

by Parcel Post. Send Money Order with order. and 
rates with same for postage: 
On Purchases $10.00 to $20.00, ZO Cents Postage 
On Purchases $25.00 to $51.00, 35 Cents Poetagts 

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

National Radio Products Corporation 
Mail 0-1-r Dept., 509 FIFTH AVENUE NEW YORK 
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OUR SPECIALS 
$7.75 43 Plate Vernier Condenser $4.73 
$5.011 WD -11 Trsndormer 23.73 
si .. WD -11 Socket 

Write for Free Catalogue. 
Perfection Pays Parcel Poet. 

Perfection Radio Corp. of America 
115 West 23rd Street New York City 

VARIOMETERS 
$3.00Better than moulded, 1S8 to Ns 

Wave Length. Unconditionally Gu.rret.ed. 
VARIOCOUPLERS, 14 tapa, 14 Sal- $2.50 
dared bads. Bakelite. Good for 
alt hook-ups. 

A. M. F. RADIO COMPANY 
se EAST 23RD STREET. NEW YORK OITY 
Send money order, including postage 

STANDARD MERCHANDISE 
AT CUT RATE PRICES 

Prise Mw 
P reslecbaat Piale Rbeestts 3 .75 3 MI 
Franchising Vender RMestat. 1.26 1.18 
Member Vestir Rteteslata 1.68 88 
Kleseer Vender rltb Dial 1.68 1.38 
s veti Detester Tebe 4.88 2.23 
S Volt A.pNlI r Tubs 4.811 2.73 
Freedmen Variable Cad Leek I.N .78 

CASH OR HONEY ORDERS WITH ORDER. 
RAPCO PAYS ALL PARCELS POET CHARGES. 

RADIO PRODUCTS CO. 
147 West 23rd attest. Neo Trt City. N. Y. 

Established 1895 

Complete Regenerative 

BULB SET 
$12.45 

Outfit includes 1% Volt Tube-Ftseh 
er Variocoupler-14 tapa --4 stops - 
23 Plate Variable Condenser -41 
Knobs and Dials -Rheostat -Socket 
-Grid Leak Condenser -Dry Cell - 
22'% Volt Plate Battery -S Binding 
Posts -Also Drilled Panel -Easy to 
Assemble. 

With Federal Double ;17.40 
Head Phones 

Mahogany Finish Cabinet 52,45 
for this Set 

Wholesale and RetaiL Mail ordere 
ailed same day, upon receipt of 
Money Order, including Postage. 

123 Nassau St., N. Y. City 

Great Britain's Wireless Plans 
Announced by Premier 

REPLYING to a question in the House 
of Commons on March 5 Premier 

Bonar Law said: 
"In view of the developments in the 

science of wireless telegraphy and the other 
circumstances which have arisen since the 
late government decided upon a policy of a 
state -operated wireless chain, it is not con- 
sidered necessary any longer to exclude 
private enterprise from participation in 
wireless telegraphy within the Empire. 

"The government has therefore decided 
to issue licenses for the construction of 
wireless stations in this country for com- 
munication with the dominions, colonies and 
foreign countries, subject to the conditions 
necessary to secure British control and for 
suitable arrangements for handling the 
traffic. 

"At the same time the government has 
decided that it is necessary in the interests 
of national security that there should be a 
wireless station in this country capable of 
communicating with the dominions, and 
owned and operated by private enterprise. 
A station of this kind will therefore be 
erected as early as possible, and it will be 
available for commercial traffic as well as 
for service messages." 

Secretary Hoover Calls Another 
Radio Conference 

SECRETARY HOOVER, of the Depart- 
ment of Commerce, has called a radio 

conference for March 20 to clear the air 
of the present chaos, due to conflict from 
broadcasting stations all over the country. 
The conference call reads in part: 

"The Department of Commerce has sent 
out invitations for a reassembly of the radio 
conference held a year ago, together with 
some additional members. The conference 
held last year was for the purpose of con- 
sidering legislation necessary in order to 
reduce the amount of interference in radio 
broadcasting. The legislation having failed 
to pass Congress, it is felt desirable to 
investigate what administrative measures 
may properly be taken temporarily to lessen 
the amount of interference in broadcasting. 

"Since the last conference the number of 
broadcasting stations has increased from 60 
to 581, and it is estimated that somewhere 
between 1,500,000 and 2,500.000 receiving 
stations are now in use. The amount of 
interference has increased greatly and 
threatens to destroy the growth of the art." 

Radio Pioneer Injured in Army 
Plane Crash 

AIHUGE Martin bomber airplane, belong- 
ing to the Army, and known as A-26. 

crashed in a vacant lot in East New York 
N. Y., on March 4. Lieut. Stanley Smith 
was killed and Major Follette Bradley, the 
pilot, was seriously injured but probably 
will recover. Major Bradley is credited 
with having sent the first radio message 
from an airplane in November. 1912. 

Freshman Products, Especially Adaptable 
New Flewelling "Super" Circuit 
VARIABLE 

RESISTANCE LEAK 
with .00025 mfd. 
Micon Condenser 

combined 

$1.00 
without 

Condenser TESTED MiCA CONDENSERS 

75c. .001....40c .006....$1.00 

CHAS. FRESHMAN 
Inc.l ,our ».2 ,.r. 

CO.,., AQt 1N tomb AN. Nay het ~tb.t tarebareebazi. 
au b. weNtd 

L,.------_-- - r 
f4M1CON" 

NATIONAL RADIO SCRVICE CO` 

140 West 32nd Street 
New York, N. Y. 

GENERAL RADIO CO. 
APPARATUS 

W. D. 11 Amplifying Unit.$7.50 
U. s1. 201 Amplifying Unit. &00 
.001 Variable Condenser. 5.00 
.001 Vernier Condenser. 5.50 
.0005 Variable Condenser. 3.25 
.0005 Vernier Condenser. 3.75 

HARD RUBBER PANELS 
Grad. A 

7x 10...$ .90 7x 18...$1.45 
7x21... 1.70 7x24... 1.90 

10 x 12...$1.40 

XXX BAKELITE PANELS 

7 x 10...$1.35 7 x 14...$1.85 
7x 18... 2.20 7x24... 2.85 

All Parta for Latein Circuits Like 
Fiewelliag sad Rades 

We Pay the Postage 
EAST OF MISSISSIPPI. 

IMMEDIATE DELIVERY 

FLEWELLING CIRCUIT 
ACCESSORIES 

23 Plate Proclaim C ado mser We 
U Plate Proclaim Gembin err .M 

Two -Coil Monet. Deelo. st Umcar L 
Coodomme 

3% 
D. L. S/ Honeycomb Coil 1.I 
D. L. If Hoorycomb Coil 1.43 
Variable Grid Leak espy .3E 
Variable Grid Leak and Gien Ja 
High Grade Bakelite Kiewtat JS 
W.D. 11 Tube Socket .I 
V. T. Tube Sacket .ta 
Hard Rubber Paart. 7:11 LIS 
No C O. D. Postage Paid 

Wr1Js for prices on otter parts 
MAIL ORDER DIVISION 

ECONOMY RADIO CO. 
1.12 Nasser Street New York City. N. Y. 

Dept. LW. 

YOU DX HAMS! 
nave re awe the Metup tfta isamoiep cabal layout In full air .. and all rtraRten.l , ..I7 r 
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DO YOU WANT TO BUY, SELL OR EXCHANGE RADIO OR OTHER GOODS? TRY THIS 

DEPARTMENT AT k A WORD 

RADIO WORLD'S QUICK -ACTION CLASSIFIED ADS 
This department is intended for everybody who wants quick action on short announcements covering the buying, selling. exchanging or general merchandising in the radio field. Readers of RADIO WORLD will find that it pays to read these columns every week. Advertisers will get a ten-day service here-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 QUICK -ACTION CLASSIFIED AD. DEPT. is Sc. word (minimum of 10 words` including address), 10% discount for 4 consecutive 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). 

J. MULBERG, DEALER-Radio Sets and Sup- 
plies. Key West, Florida. 

SUPER -SIMPLICITY CIRCUIT -1000 to 1 ,500 
miles on one tube, one control, 150 to 25,000 
meters. No rheostat, storage battery, vario 
coupler, variometer, 3 -coil mounting, variable 
inductance, taps Pr radio frequency. Nothing to 
guess about. Complete hook-up and particulars, 
$1.00. No checks. Build your own. Save 50% 
and get better results. RADIO EXPERIMENTAL 
LABORATORY, Box 194A, Berkeley, Calif. 

GUARANTEED VARIOCOUPLERS, 
RADIO ASSEMBLY, 1109 Valley St., Joplin, Mo. 

VACUUM TUBE RESULTS WITH A CRYS- 
TAL SET!-Cover distance with a "PT" ULTRA- 
SENSITIVE CONTACT in your crystal detector. 

Beats gold and other ordinary catwhiskers. DOES 
NOT JAR OUT. Using the "PT," Myrle Wood 
heard over 43 broadcasting stations in a thousand 
mile radius! Other users testify: "Heard new 
stations on first adjustment. Has all advantages 
you claim. Receives music ao loud it hurts my 
ears." The "PT" has received 3,300 miles through 
static. Price only twenty-five cents. P1 
CRYSTAL CONTACT COMPANY, Box 1641, 
Boston, Mass. 

SOLDER YOUR RADiO CONNECTIONS with 
Radsol, the new soldering paste. Price, 20 cents. 
Dealers write. DAVIS PROCESS CO., 219 Devoe 
St., Brooklyn, N. Y. 

BUILDERS AND EXPERIMENTERS, Do you 
know that the Reflex circuit is one of the most 
interesting circuits to construct? You can not 
guess how much fun you are missing if you fail 
to try out at least one of these circuits. See 
RADIO WORLD issues of Feb. 24 and March 
3. They contain two fine articles by W. S. 
Thompson, with plenty of new Reflex circuits 
to experiment with. Don't miss these! 15e. a 
copy. RADIO WORLD, 1493 Broadway, New 
York City. 

MAKING MONEY WITH YOUR SMALL 
CAMERA, 10c. coin. Wm. Kissel, Box 114, 
Adrian, Mich. 

FOR SALE-Paragon Regenerative receiver, 
R.A.10. Detector, and two-step D.A.2. Both 
$110.00. Crosley two tube set, $25.00. All ap- 
paratus new and guaranteed. Write Philip Cob- 
lentz, Middletown, Maryland. 

DYNAMO BUILDING FOR AMATEURS-Or 
How to Construct a Fifty Watt Dynamo.-By 
Arthur J. Weed. A practical treatise showing 
in detail the construction of a small dynamo or 
motor, the entire machine work of which can 
be done on a small foot lathe. Dimensioned 
working drawings are given for each piece of 
machine work, and each operation is clearly de- 
scribed. This machine, when used as a dynamo, 
has an output of fifty watts; when used as a mo- 
tor it will drive a small drill press or lathe. It 
can be used to drive a sewing machine on any 
and all ordinary work. The book is illustrated 
with more than sixty original engravings, show- 
ing the actual construction of the different parts. 
Price, $1.00. THE COLUMBIA PRINT, 1493 
Broadway. New York City. 

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

NEWS AND GOSSIP OF THE STAGE-Send 
10e. for specimen copy of the NEW YORK STAR, 
the great illustrated theatrical weekly. $4.00 year, $2.00 six months, $1.00 three months. New 
York Star Co., 1493 Broadway, N. Y. 

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

osata. 

FOR SALE-"Hoincharger" battery charger, 
$14.00. Frost Fones, $1.00. Brandes Superior, $6.00. 
U. V. 00 Tube, $3.00. Volt -ammeter, "Pignolet" 
make. 0.30 amperes, 0-30 volts, 0.3 volts, also 
Cadniuni tRading, mounted in neat case, $15.00. 
All g..n 1. are new and guaranteed perfect. 
ADRIAN 'i1.\NLEY, Aberdeen, So. Dakota. 

HOW TO REPAIR Vacuum Tubes. Complete RADiO-APPLAUSE Post Carde. Encourage literature, $1.00. Box 103, Station C. Toledo, Ohio. broadcasting by such acknowledgment. 2 dozen, 
25c, postpaid. 

TWO one stage amplifiers, Acme, $8; Remler, 
D. J. SPANGLE Elkhart, Ind. 

V. King Amplifying horn, $7. Condensers. J. 
Rich, Hobart, New York. 

VARIABLE CONDENSERS at factory prices. 
3 plate, $1.05; 11 plate, $1.35 21 plate, $1. 43 
plate, $2.05. Send cash with order. GREEN - 
LEAF, 34 Merchants' Row, Boston, Mau. 

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

PATENTS PROCURED AND TRADE MARKS 
REGISTERED-Advice and terme upon retreat.. 
Robb, Robb & Hill, 1403 Hanna Bldg., Cleve- 
land, Ohio; 942 McLachlan Bldg., Washington, 
D. C. 

CASH FOR OLD GOLD Platinum, Silver 
Diamonds Bonds, Liberty Bos War, Thrift, Unused 
Postage Stamps, False 'Teeth, Magneto Pointe, 
Jobs, Any Valuables. Mail in today. Cash sent. 
return mail Goods returned in ten days if you're 
not satisfied. OHIO SMELTING CO., 337 Hip- 
podrome Bldg., Cleveland, Ohio. 

ATTENTION, Amateurs!! Have you seen the 
RADIO WORLD'S paged hook -taps in tbs Oct 
23 issue? 15e a copy or start your subscripdaq 
with that Number. Many people are writing, in 
for the hook-ups listed hen. 
RADIO WORLD, 14,3 Broadway, New York City 

HOW TO BECOME A SUCCESSFUL ELEC- 
TRICIAN-By Prof. T. O'Conor Sloane. 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 
ne followed, methods of work, field of operation 
and. the requirements of the successful electrician 
are pointed out and fully explained. 202 pages. 
Illustrated. Nineteenth revised edition. Cloth. 
Price, $1.50. The Columbia Print, 1493 Broadway, 
New York City. 

'IF YOU ARE A REGULAR RADIO fan and 
like to hear the stations in the four corners 
of the United States come in with a bang 
then you will want the Flewelling Circuit. If 
you do, send 15e 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. 

A COURSE IN MECHANICAL DRAWING- 
By Louis Rouillion. The author has written a 
most practical book on the subject of Mechanical 
Drafting. It fully explains the art of Drawing, 
Lettering and Dimensioning. It is, by far, the 
most practical book ever published on this sub- 
ject, for use in day and evening schools, and 
more eapetially adapted for the teacher and for 
self instruction. Fifteenth edition, revised and 
enlarged. Full illustrated- Oblong. COLUMBIA 
PRINT, 1493 Broadway, N. Y. C. Price, {IiL 

STANDARD ELECTRICAL DICTIONARY - 
8y 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 words, terms and phrases. The defini- 
tions are terse and concise and include every 
term used in electrical science. 767 pages, 477 
illustrations. (See page 18 for fuller description.) 
Price. $5.00. The Columbia Print, 1493 Broadway, 
New York City. 

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

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

BATTERIES-Edison Storage "B" Battery 
Elements, 5c per pair' 18 will make one 2.5 
volt Battery. GILMAN'S BATTERY SHOP, 
Chelsea Sq., Chelsea, Mau. 

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. $2.00 post _prepaid. Industrial Sales 
Engineering Co., 671 Broad St., Newark, N. J. 

OLD MONEY WANTED -$2.00 to $500.00 EA 
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. 

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

AMATEURS --LOOK! Send in 15 cent» to 
RADIO WORLD for issue of January 20 con- taining panel layout, hookup and full explanatory 
data on the construction of a D -X receiver, 
which simply lays the long distance on your 
table. Or start your sub. with that 'assn. 
RADIO WORLD, 1493 Broadway, New York City. 

DO YOU WANT TO SAVE MONEY in making your set? Send for the Jan. 27 issue 
of RADIO WORLD, containing a full -page draw- 
ing of how to make filament control rheostats, 
as well as an easily understandable text, which makes the construction easy. 15e a copy, or start your subscription with this issue. RADIO WORLD, 1493 Broadway, New York. 

RAND-McNALLY RADIO MAP OF UNITED STATES-Ia 28 x 30 inches in size. The locations 
of broadcasting stations are shown by distinc- tive symbols. The call letters of each station are given, also the wave lengths of each- The Radio Districts with numbers are shown in red and the Radio Relay Divisions are in blue. Time zones are included. Alphabetical lists of stations 
and alphabetical lista of call letters are in the margins. Convenient pocket form with Dover, Price, 35e. The Columbia Print, 1493 Broadway, 
New York City. 

TWENTIETH CENTURY BOOK OF RECIPES, FORMULAS AND PROCESSES-Edited by Gard- ner D. Hiscox. This book of 800 pages is the moat complete book of recipes ever published, giving thousands of recipes for the manufacture of valu- 
able articles for everyday nee. 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 his 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 physician, the drug- 
gist, the electrician, the dentist, the engineer. 
the foundryman, the machinist, the potter, the tanner, the confectioner, the chiropodist, the man- 
ufacturer of chemical novelties and toilet prep- 
arations, the dyer, the eiectropiater, the enmeler, 
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 
.ip-to-date in every respect Contains an Ira 
mense number of formulae that everyone ought 
to have that are not found in any other work 
Kew edition. 807 octavo pages. Cloth binding 
Price. $4.00. The Columbia Print, 1493 Erosdway, 
Vex, York City. 
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RADIO PANELS 
rr,e 
11"224" 

12'2114' 
Yanutae erere spaelal stns ssll.IM4. 

Aponte minted. 
PAGSSON COMPANY 

sex $0. NeesMwa staves. st. Lamle. Ms 

11100 dNNetrle rcelstasas. 
ILrss 
Ltls 
LW 

All Ware Cou0ler. rit, tree die0rem $4.00 
Hooey Gab Co11-D L No. 50 1.50 
Honey pomp Co11-D I. No. 70 1.511 

8 -Way Palma Coanestar .7$ 
43 Volt B Batterw 1.75 
2214 Volt B Batteries .73 
Asia Transformers 3.35 
S0edd W.D.Il Transformer S.00 
Klee Verimeeter 2,2$ 
Small Typo Vatloathe 1.75 
Coupler 1.55 

WHITE RADIO CO. 
Da E. 23rd ST. NEW YORK CITY 

Cash with Ordor-Wkoimale. Retail 

Original 

Nathaniel Baldwin 
Headsets 

'Floe C Cnr.olt. 

$11.75 
FREE 

with weh r 
phones - a 
Maltose 
er. 

Melee tan be need an head met or ea ap aker. 
Combination make. wonderful loud speaker. 

Cash with order or C. O. D. 

WALTER SCOTT 
10 it Leek Plow NesWts . N. 1. 

TUBES REPAIRED 

WD -11 
$3.50 AND POSTAGE 

and other Vacuum Tubes, 
such as U. V. 200, U. V. 201, 
U. V. 201A Repaired and 
Guaranteed. 

(No V. T.1orV.T.2) 
Mad Orders Solicited 
and Promptly Attended To. 

H. & H. RADIO CO. 
514 Clinton Ave. Newark, N. J. 

LATEST AND BEST 

RADIO BOOKS 
nor Standard and 1%3i -te -date Radio 
M.1.1 :,ro m,ni I. red to 0,e fotionlct 
I st. They are Practical 11,.5. ter the 
Prxr:iraI Mon E.,ch stun fis an a', - 
th --ri, end to a runner that makes them 
easily andentnvtl. 

Radio Nok -Ups by M D Slert,er $ .75 
RadI. Deals, Data by M. B S ri l,er .75 
Construction of New Type Trenet-Atlantie 

Receiving Set hr M It S e i car .75 
Construction of Radlophone And Telegraph 

Renewer. fee Beginners Ps 51 11 S -ir .75 
New to Wake Gsmorcial Type Radie Ap 

'saran. era 5l It s' ,ter.. .75 
N The Radio Experimenter's and Bask by 

ht It ti',;. -r . 1.00 
A B C of Vacuum Tube. Used la Radie Re- 

ception t.v F 11 di ivia I.00 
Wireless Teleoraphy and Teteohony Simply 

Explained i.' 5 l' 5f. -r.'-. LSO 
[floor imeneat Wire loss Station, I,, t' E 

1,1i ;wan 3.00 

Bat Parcel Pest. prepaid. on roe, Old et prise be 

LETTER TO THE EDITOR 

Radio World's Assistance 
Demonstrated 

EDITOR, RADIO Woat-n: Many of your 
readers may be dismayed by the choice 

of so many different hooks -ups and the 
extravagant claims of their partisans. To 
these I want to call attention to the simple 
and efficient WD -11 set described in your 
issue of January 20, 1923, by Ortherus 
Gordon. 

I studied this article carefully, bought the 
various items required, and, after one day's 
work, with a total expense of $113.63, 

exclusive of phones and aerial, was bring- 
ing in stations over a thousand miles away. 
These include, in the East. Schenectady, 
Troy. Newark, and Charlotte, N. C.; in the 
South, Atlanta. Birmingham, New Orleans. 
Dallas and Fort Worth; in the West, 
Denver, Salt Lake City, Great Falls. Mont., 
and in the North, Minneapolis, Milwaukee 
and Chicago. 

Since adding one step of audio amplifica- 
tion I have received very plainly over fifty 
distant stations. The significance of this is 
apparent when you consider that the almost 
constant operation of the two powerful local 
stations prevents listening in when the 
majority of concerts are being broadcast. 

To Mr. Gordon's explicit instructions let 
me add the importance of a proper aerial. 
The labor of winding the two coils can be 
saved by buying them already prepared at 
a very slight expense. The simplicity of 
tuning this set and its selectivity are two 
important virtues. 

March 1. 1923. E. STANLEY FIELD, Ja. 
821 E. 42(1 St., Kansas City, Mo. 

New Technical Director for 
WGY 

HARRY 
SADENWATER, one of the H heroes of the air service of the United 

States Navy, has been placed in charge of 
the technical operation of the broadcasting 
stations of the General Electric Company. 
including \VGY at Schenectady, N. Y., and 
the projected station at San Francisco, Cal. 

Two years before he entered the ranks of 
the Radio Engineering Department of the 
General Electric Company Mr. Sadenwater 
was a lieutenant in the United States Navy. 
and was one of the fers out of hundreds 
of volunteers sele'-ted for the ha7arrinrls 
flight of the NC flying boats, NC -1. NC -2 
and NC -4. across the :\tiantic, from New- 
foundland to P,irt'.igal. 

Li,r.,ttm,nt Sadcnwater was radin officer 
(n the NC -1. commanded by Lieutenant - 

Commander P. N. I.. R,liinger. The NC -4. 
it y. ill be recalled, was the only one of the 
three boats successfully to make the cri 
inn. The NC -le which carried f.ieuten rut 
Sadcncsater, (ncountered !wavy f. -g Nay lea- 
tion was made so difficult that the biz thin, 
heat was hroucht eosin to iii -at on the era 
until the fog lifted. Instead of the cairn 
sea expected the brat ran Intl', ro'ry h water, 
and in a very short time the N(--1 was so 
badly rammed by the waves that it was 
impossible to rids off the water, and every 
minute added to tige d-mazt. 1.tc ornant 
Satlemsater sent out Si lS calls until the 
batterie; became ame exhausted. A Greek 
freighter ftn;tlly cie`,tcd the NC -I. and 
picked tip her crew. which was landed 
safely at IIorta I -.,,al in t'r :\.' roc 
I.teyten-Int Saden'sater. with o ltr r.crle*c 
of the crews. suas ruade a Nnn'ht tuf tt 
\lilirar Order of the Tower and Sword by 
the presi- n -nt of Port'.i!. 

Pacific Coast Radio Exposition 
A R \1111) and electrical t n sell 

he held at S.in Franc-:., ,, f r,'n -\t,'il 
3 to S inclusive. A hume-m.1,!e set cistes 
for amateurs will be a fclture of the Show 

RADIO TUBES REPAIRED 
Omrantest Elea te New" 

FOUR DAY SERVICE 
0 V. Detesters. $2.50 AspllSre. $2.75: 

5 Watt Power Tube% $4.00 
ReO1101 Tetes Always la Otea 

Our repohed tubse speak for ttseuelvea. 
Radio Tube Laboratories, lac. 

770 aunad Start Nemrt. N. E. U. U. A. 

ROBBINS 

RADIO DESK 
The Place for Your Radio Set 

and Equipment 
(lr»esl compartments for Batteries. Head 

Sets. Toole. Extra Parta and other Appli 
antes. 

Useful and ornamental is any home 
with a receiving set. L oak and maim - 
any finish. 

Send for Illustrated Literature. 

ROBBINS WOODWORKING CO. 
LIB ERTY V ILLS. ILLINOIS 

CRYSTAL ' lllenn.i R 

PR/LTIPOUIIT 
(rum! Patdlnel 

A Spatisbe CRYSTAL DETECTOR 
carats. eves lb -tetras surface 

geminates all Mama troubla. Eatraded nary 
Mammies aid solemn tedrsed by mean en roe 
and pew. fold In waled palter/ a m'S Jdo 
the ear- larreaaing R Loon It. tarn 

Prim. s.etMld. alsee>tN ri 
4aeltiv.aets auartnteed C 

RUSONTTE CATtVHLtiCER 
Ie.Karat Geld Multiple e.n(.et. 

25C aeNrM.althe 
Order trots your Maler or ttr.e, r- 

Ruwa.y Predate C.rp., 21 Par. 

STUYVESANT 
Radio Corporation 
la E. 11TH NTREET, NEW 1.ORK ('ITY 

Bet. $ta Awe. W Bala Masre 

HEAD SETS 
n.'.I.In Ilr,:l.,a t..rr 

, on It.,'.1n Or ; ,I Sing .1.. .... 
u,' 1 , . _ul Mar, . 

n I, a; h 

S vo iLral rTn . . ... 

r1r. t,r. 
le 00 

4 75 
5 75 
s.75 
S 'S 
S.7 S 

CUT RATE SPECIALS 

.. I ...,. r,. ...0 55 r 1, la .. 

33 10 
1 In 

30 
IS 

1 n0 
37 10 

4 i0 
,es 
,10 
.70 

I.te 
,53 

Full Else of All 

Standard Sets and Accessories 
at greatly Reduced Prices. 

lf'r:7e for Our Cu.rfa1ir'ns 

Nr Iii 1111 Mall Order* 
Name limy a. Rarel.ed. 

tend Roney Order 11w -lading rootage 

STUYVESANT 
Radio Corporation 

THE COLUMBIA PRINT 
1403 BROADWAY NEW YORK CITY 

13 F:. ItTII tTlt:T. NEW 1 0111 ( Ill- 
aN. Stt A.s. ad Loom Sewn 
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PIC 12001 -OHM Lift Prise 
Tees 

RESISTANCES IN STOCK 
Fw the New Saper Olredts 

RADIO STORES CORPORATION 
DISTRIBUTORS 

221 W. 84th St.. N. Y. City Leasure 101 11.0211 

RADIO PA N ELS 
Cat mare arse and **Cod with* 12 bea 

M Iorba tbiea. 11óe per snare lai, e/le fai. 
1,4e per square inch. ,ade d Um ltgiat *ade 
black fibre. This arterial ppwssa8es1aw b1 dleieM is 
mreagtb, le lawc*nelvc. trbnababide. te week 
sad tstg a nice Caleb. fb*Ll elf* 11x111%. IN: Si 
12:14. 31.01. Poetate paid. 

WILEY PANEL CO. 
2328 Sou Osatraf Park Ave.. Chimpe. Ill. 

Rexite Synthetic Crystals 
Sensitive over the entire surface. 

Price. including special catwhieker, 55e. 

Dealers-Write for unusual proposition. 

THE AIREX COMPANY 
237 Centre Street Net. York 

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

MOLYBDIC GALENA 
A new detector just discovered is 
sensitive even when ground to dust. 
Send 50c for one of these wonder 
crystals. We will refund your 
money if you are not entirely sat- 
isfied. 

Phoenix Radio Lai: oratory 
Box 168, Phoenix, Arizona 

The Niftiest Short Wave Tuner on the Market 
Only $4.N & PP on 1 lb. Send for pamphlet. 

L. W. GOODMAN 
DREXEL HILL, PA. 

The GOODMAN le really a high rade Instrument. 
well and sturdily constructed. The PANEL and 
FANG are GENUINE BAKELITE-the beet material 
knows for the purpose. 

"The Little Wonder" 
FOR BOYS AND GIRLS 

CRYSTAL SETS 
$3.so Unassembled -Nat 

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

GUARANTEED 
TESTED CRYSTALS 

Galena 15c Radiofite 20c 

Write for Free Catalog. 

It Osts all oar radle . -*a red sm»nea 

Holloway Ft 
238 Third A 

Co., Inc. 
irk City 

RADIO WORLD 
TSLIOPSONA, BRYANT 4796 

PUBLISHED EVERY WEDNESDAY (Dated 
SATURDAY Oa RAMS WEER) 
PROM PUBLICATION OPTICS. 

1498 BROADWAY. NEW YORK. N. T. 
BY BENNESSY RADIO PUBLICATIONS 

CORPORATION 
ROLAND BURKS HRNNESSY. 

President and Editor 
M. B. HENNESPY, Vice-Preetdmt 

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

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

SUBSCRIPTION RATES 
Fifteen on* a copy. 36.00 a year. 38.11 fer 

Mx months. 81.50 for three soothe. 
Add 81.00 a year extra for foreign postage. 

Canada 50 cents. 
Receipt by new subscribers of the flout ems el 

RADIO WORLD mailed to them after sanding L 
their order, la automatic acknowledgment or their 
subscription order. 

ADVERTISING RATES 
One page: One time -8150.00. 
Half Quarter. Third and Two-thirds pages at 

proportionate rated. 
One Inch. one time -35.00. Per agate Une 

80.40. 
On four consecutive *wee, 10% discount. 
On thirteen conseeutin lrusa. 15% dlacount. 
Coyer and preferreedpositloo rates made knows 

OR application, 
Terms: 80 days net. 2% 10 days. 

CLASSIFIED ADVERTISEMENTS 
Floe cent, per word. Minimum. 10 words. 

Discount of 11% on 4 consecutive hues -15'4, 
cm thirteen consecutive laeue.. Cash with order. 

Entered ea second -elan matter. March 23, 1922. 
at the Post Office at New York. New York. under 
the act of March 3. 1870. 

IMPORTANT NOTICE 
While every potable ear, la taken to Alto 

eortectly matters of feet and opinlao In technleal 
and general writings covering the radio field. and 
every line printed L gone over with a scrupulous 
regard for the fact». the publisher disclaims any 
responsibility for statementa regarding Questions 
of patents, priority of claims, the proper working 
out of technical problems, or other matters that 
may be printed In good faith and on information 
furnished by those supposed to be trustworthy. 
This statement is made in good faith and to save 
time end controversy In matters over which the 
Publisher eannot possibly have control. 

Is "Amateur" a Misnomer? 
AVERY literal Englishman recently re- 

marked to a man who was very much 
interested in radio, and had been for the 
past eight or ten years: "I really do not see 
why they call them 'amateurs.' From what 
I have noticed and heard, they seem to be 
as well equipped if not better than most of 
the operators on board the ships. Not only 
that, but I have had the opportunity to see 
them actually handle messages, and the re- 
markable precision and accuracy with which 
it was done actually astounded me." 

This is a very true conception of the 
American amateur. In nearly nine cases out 
of ten the average amateur, that is, the one 
who has owned a transmitter for the past 
five years or more, is more of a professional 
than the professional himself. In most cases 
amateurs have not the amount of money 
necessary to buy the expensive apparatus. 
So they are their own manufacturers and 
they turn out apparatus that works as 
1t ell, sometimes better, than the commercial 
apparatus. This fact was recently brought 
out in the transatlantic tests. The distances 
covered on short waves with low power go 
to show that the amateurs have by means of 
a purely non-commercial association, that 
is merely for the benefit of the American 
amateur at large, developed into a force that 
is in motiv cases causing the various com- 
mercial enterprises to look to their laurels. 

White's "Varioment" Cement 
Make your own coils. Construct nriometers. varie. 
couplers. etc. No distributed capacity. Hold, wind. 
inns securely and permanently. 
FOR BANK WOUND COILS-"For this operation 
of cementing the three turns together shellac, will 
not do."-Radio World. March 10. 

.ccd 20e. for sample bottle 
WHITE RADIO COMPANY 

123 East 23rd Street New York City 

d t*Ileat 43 Pia 013.0111181 .101 3141 
Exeslisat 1513 Variable Ossbmeer 1.10 
Verlemstere. Baldwin able. Weed Lie 
K ies Ampler, Lewd Talkem 4.11 
Fear-Oan-LINq Uuilpbsses 241 

CAHH WIIB OIDMZ 

Radio Engineering Co. 
2 West lath Street New Yser* Q, 

NU -TYPE ANTENNA 
81 mon velum, 35% Lass Yalta* ea llamat 
sl tubas. width muss ferrer buret srl tees 
aid battery Debar**. 

CAN BE BUILT FOR 12.50 
Complete instructions and diagram, $L00 

E. A. Spugnaldi, Brazil, Indiana. 

N0VO\ 
"B" BATTERIES 

t 
_ f eû1Ú 1 

999 

NOTE THE INSULATED BINDING 
POSTS AND 71n. WIRE CONNECTOR 

NOVO M'F'G CO. 
-524 W. 33e ST. 5.1,S0 DEARBORN 5T 

NEW YORK CHICAGO 

s 

GUARANTEED 

REPAIRS g 
/ 
S 

Broken and Burned -Out 

VACUUM 

TUBES 
W.D.-11 not accepted 

for repair 
Ysur dealer should taos, Mt 
If be des Mt, send dared is 

S 

HARVARD RADIO / 
LABORATORIES E 

Boston S. Mass. 
Tubes returned Perse) Pat C. O. D. 

ss s S8 

To the Man with an Idea 

I offer a comprebeneive, experf- 
eoced, efficient service for lui 
prompt. legal protection, and the 
development of hie proposition_ 

Sendsketch or model and descrip- 
tion, for advice as to coat, search 
through prior United Staten patents, 
etc. Preliminary advice gladly 
furnished without charge. 
My experience and familiarity with 
various arts frequently enable Of 
to accurately advise clients as to 

probable patentability before they 
go to any expense. 
Booklet of valuable Infermatieo. and fin 
for property disclosing your idea, fret te 
rnOueet. Write today. 

RICHARD B.OWEN,Patent uelw 
sz Oven Bundle', Washingtea. O. O. 

72711P Weelvorh Ride.. New Yerk tie 

Address Wanted:-The address of 

Arthur Kimberling. Write Business 

Dept., Radio World, 1493 Broadway, New 

York City. 
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My eS'unshine'Friend" 
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like 
complete 
strains 
I 
shine' 
Tea" 

soothe you, like the 
silences of openplaces; Pe 

the satisfaction of 
repose; like the 

of dreamy music- 
recommend my `sun- 

friend - Ridgways 
' ',.1 

AWARDED THE HIGHEST ` 
HONORS OBTAINABLE 

Gold Medal 
San Francisco 1915 1 

' 
Grand Pdsa 4' 

San Diego 1916 
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GENUINE 

.ii ORANGE 
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i 

Orange 
Pekoe Tea .ÿ7 y 

; ' (( "" ,._.r- Sold in 1 lb., I/ lb., 1/4 lb. and 15c Tins 

° u. 
o 

A GENEROUS SAMPLE WILL 
' HE SENT ON RFQUE' I' 

Address- Ridgway. Tea Co.. Dept B. 
60 W Street, New York. 

t 

The the World Produces Finest Tea 
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Filkostat Proven Best Filament Control 
IIIIIIIIIIIIIIIIIIIIIIIIIIl1I1IIlII 

Comparison 
of Fine 
Adjustment 
Control Range 
of Filkostat 
With Rheostats 
and Other 
Filament 
Controls 
Clearly 
Indicates 
Filkostat 
Superiority, as it 
Permits Perfect 
and Gradual 
Current Increase 
With Infinite 
Adjustments. 

Tests made 
on Bureau of 
Standards 
instrumenta 

UIIIIII11111111111111111101111 
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IN the Filkostat, a new filament control 
just perfected by S. R. Hippie, well 

known as an inventor of apparatus for the 
control of electric currents, there is at last 
presented an instrument which is distinctly 
designed to utilize the great tuning possi- 
hilities of the vacuum tube itself. Radio 
set builders, amateurs and manufacturers 
have been looking forward to the advent 
of just such a device. They have realized 
that all rheostats and other so-called fila- 
ment regulators, are merely adaptations of 
pre -radio day devices, not capable of ad- 
justing the infinitesimal graduations of fila- 
ment HEAT which adjustments are essen- 
tial to perfect tuning. 

PERFECT TUBE CONTROL 
The Filkostat permits perfect regulation of 

filament heat. Since the heat emitted var- 
ies as the square of the current, fine cur- 
rent regulation becomes extremely neces- 
sary to accomplish. This governs the flow 
of electrons. Proper control of the elec- 
tronic flow in the tube permits the very 
finest tuning conceivable. The fine adjust- 
ment of the Filkostat starts slightly before 
the tube begins to function. With other 
filament controls, what minute adjustment 
there is. starts when the filament is almost a maximum heat. Between 1800 degrees- 

dull red glow-and 2050 degrees-whit,. 
heat-the Filkostat control is so fine that 
increases of temperature of f rocl inn ; ., r 
d. -aree. with 'corresponding variatit; 
electronic flow from the filament t.. the 
plate, are obtainable. 
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considerable increase in tube life. Further- 
more the extreme degree of fineness in in- 
crease and decrease of electronic flow by 
infinitesimal variations, makes the Filkostat 
control ideal. 

The perfection of design including ample 
internal contact is the cause of this new in- 
strument being non-michrophnnic, absolutely 
silent, and free from all noises. 

IDEAL FOR 1%'Dii'S AND DX WORK 
The lower curve on the graph above is 

eloquent testimony as to the Filkostat's 
adaptability to any dry cell tube. These 
tubes using only a fraction of an ampere 
demand an instrument that is so finely ad- 
justed that this fractional current can be 
perfectly regulated. This the Filkostat ac- 
domidishes. 

OTHER FILKOSTAT FEATURES 
The Filkostat has a definite off. it is 

so designed that the filament extinguishes 
abruptly indicating that the :t battery sup- 
ply is completely disconnected. 

At Full On the Filkostat resistance is 
practically zero. 

The Filkostat consists of a hollow cylin- 
der cootzining the special resistance mater- 
ial place between two large adjustable 
contacts c unrolled by turning the knob. 

The Filkostat is 
to all purposes 
"fool proof." It is 
compact in form. 
takes very little 
space on the panel 
and so mountable 
that it can replace 
any other control 
without redrilling. 
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LIKE THE RISING SUN 

12 & 4 Reasons Why 
you should say `Filkostat' 

for filament control- 
1-Not adopted to vacuum tubes ad- 

justment, distinctly designed for it. 
2-A REAL Filament control, NOT 

just a rheostat. 
3-Permits infinite adjustments of fila- 

ment HEAT. 
4-infinitesimal control electronic flow. 
S-Permits fine tuning needed foe DX. 
6-Control of small current makes it 

ideal for WDil's. 
7-Fine adjustment starts where tube 

BEGINS to function. 
8-DEFINITE OFF-indicating A bat- 

tery disconnection. 
9-At FULL ON Resistance is pray 

tically zero. 
10-No current variations-resistance 

always constant. 
11-Resistance element so finely divided 

further division impossible. 
12-No disks to break or chip. 
1 i - -Operation absolutely silent. 
14-C. nnection posts with Fahnestock 

Clips and solder contacts. 
15-Adjustable mounting-no redlining 

of panel. 
6-GUARANTEED-Unbreakable, Re- 

placed within 1 year if broken. 
Manufactured and guararttrd h 2 DX INSTRUMENT CO. $2 

Harrisburg, Pa. 
At Dealers £veryríere 

Ask to see "Graph" proving 
Filkostat Superiority 

if Your Dealer has none in 
,took yet send j2.00 aai his 

cane direct to 
Sole International Distributors 

RADIO STORES CORPORATION 
Beni. GO e,., 

218-222 West 34th Street. New York 
Wire orders filled to Jobbers and Dealen 


