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GIVE him 24 months of high-class radio reading and instruction in his favorite 
hook-up magazine. He knows our circuit drawings are the best in the United 
States because he has been buying our periodical on the newsstands. He 

knows our technical articles are the best because he and his friends have tested 
them for two years and found them true as a trivet. He knows our list of broad­
casting stations is complete EACH MONTH and CORRECTED each month, 
because he has-been using our list when fi~hing for far stations. He knows our 
department for .letters from readers is a radio education in itself. 

Th"~n why not save $1.50 and send him RA D 10 AGE 
fo'r~. two years at practically the price of one yea r? 

There is a refinement of radio value in Radio Age that has earned for it the affec­
tionate title of:; "Old Reliable." Therefore, when we offer you this magazine 

TWO YEARS FOR $3.50 
we have helped you solve a Christmas problem. Send us the coupon, accompanied 
by remittance. ;. We will send him the Christmas number, with special Christmas 
cover, and twenty-three good numbers thereafter. Or send us two names and $3.50 
and we will mail Radio Age to each of them for one year. 

'(This offer will be withdrawn on January 1, 1924.) 

Station XMAS Signing Off 
"""""""""""""""""""""""""""""""""""",. ~ , , , , , , , , , 

I WANT THIS CHRISTMAS BARGAIN 
RADIO AGE, Inc., 

500 North Dearborn St., 
Chicago, Ill. 

Please send your bigger and better Magazine for 

TWO YEARS at $3.50 
.ONE YEAR at $2.00 

To t he address given below. This saves me $1.50 from the regular subscrip tion price 
for two years or fifty cents from the old price for one year. It also insures getting the 
magazine each month, even though newsdealers Sell out early. I send by money order, 
or registered mail currency. No additional cost to Canadian subscribers; foreip;n 
subscript ions, fifty cents additional. . 

Name .. .. .. .. .... ...... .. ........... .... ............. .. ............ ....... .. ...... .. ...... ...... .. .. 

Street .................. .. .... . 

City and State ...................... ... ... ... .... . ............................... .. ....... . . .. ......... . 
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Junior Heterodyne 

ONE of the best writers on radio 
subjects has prepared an 
article for our January issue 

which 1S entitled, "The Junior 
Heterodyne." It will be illus­
trated with some of those drawings 
which have won this magazine a 
great following and which have 
induced some other periodicals to 
try to emulate us. More power to 
you, brothers, it is all for the good 
of radio. 

We shall also offer an interesting 
article on simple experiments m 
radio control. Something that will 
appeal to the inventive reader. 

In this issue we are pu blishing a 
newly revised list of broadcasting 
stations with the wave lengths. 
This is a new list, received just 
before gomg to press, and was 
obtained from the United States 
Department of Commerce. This 
list is as complete and correct in 
every detail as can be obtained and 
we believe it will justify the expense 
and labor devoted to it. Please 
remember that it 1S not the list 
"authorized last August" but this 
week's-today's-roll of broadcast 
stations. 

If you want to have the next issue 
of RADIO AGE sent to you free, 
or if you want one number added 
to your subscription period, find 
an error in the list and tell us about 
it. 'Ve want you to kick about it, 
if you find something to kick about. 
That applies to every department 
of the magazine. 

May we modestly call your atten­
tion once more to the quality of the 
draftsmanship devoted to produc­
ing your isometric diagrams? A 
new artist m this line joins our 
staff in the next issue. 

If it appears in RADIO AGE, it 
is original and it is dependable. 

Let our hookups be your guide. 

~~ 
-Editor, RADIO AGE. 
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Radio was the chief element in electin~ Senorita Carmen Fernandez Ramos, the most beautiful girl in Cuba. 
The campaign conducted by Radio was heard in both the United States and Canada. Story on page 31. 
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A Tvvo-Step Alllplifier and Loud Speaker 
Cotnbined 

By Carl Masson 
Illustrated by Felix Anderson 

EVER since broad­
casting stations 
have been in oper­

ation, radio has been the 
ideal source of entertain­
ment in many · a family 
circle. The broadcast 
programs for this winter 
promise to be unusually 
in teresting and to get the 
full pleasure of them, a 
two-step amplifier and a 
loud talker would be a 
worth while addition to 
any single tube outfit . 
The author describes 
herewith a combination 
of the two, which the 
average radio man can 
construct at home with 
a few tools, plus a Ilittle 
work. 

r-------------------------______________ ~O 

of four pieces of wood, 
shaped as shown in the 
drawings. The size de­
pends upon the dimen­
sions of the cabinet, and 
the entire horn should 
be about two inches less 
in length. Make all 
joints fit exactly, finish 
the inside smoothly, and 
use screws and glue in 
assembling the parts. 
The end for the phone 
should be about one 
and one-half inc he s 
square. The drawing 
shows the position of 
the horn in the cabinet. 
The bottom is purposely 
horizontal so that the 
sound will pass direct 
into the ears of the 
listener. A piece of fine 
screening stretched over 
the front of the horn 
adds neatness to the 
cabinet, and a frame over 
this with screws, as 
shown, support the horn. 

The cabinet is the first • AFI (I) 

~ 
• AF2 ~ 

thing to consider. This 
may be made of most 
any kind of wood about 
three-eighth s inch in 
thickness. I have found 
that for some reason or 
other ama te urs v e ry 
rarely work to given di­
mensions, and therefore 
I have decided to omit 
them, leaving them to 
the constructor's own 
judgment according to 

I~~------------------~e~------------------~e~ It: t} 

Fitting the Phone 

A loud speaker unit 

Figure 1. This i s the f ro nt panel view of th e neat-appearing, 
loud speaker and two-stage a1/1.j)lijier, described by Mr. Masson. 

phone on which has 
been placed a soft rubber 
ear-cap, is wedged a t 

various conditions. I would sug­
gest as overall dimensions, 16 inches 
in height, 12 inches in width, and 
12 inches from front to back. 

Tin Horns 
After the cabinet has been assem­

bled, the loud speaker comes next 
in consideration. In spite of the 
failure demonstrated by the appli­
cation" oCthe tin horn to the phono­
graph,"some manufacturers of loud 
speakers still~use· tin for their horns. 
Tin horns yield tinny sounds. As 

o n e manufacturer has put it: 
"Would you make a violin out of 
tin ?" Wha t a big difference the 
wood horn made in the phonogra ph! 
The wooden horn al so makes an 
equal difference in radio, because 
of the rich, mellow and undis­
torted tone derived from it . 

The loud speaker occupies the 
upper half of the cabinet, as shown 
in the drawings. I t should be made 
of some kind of hardwood so as to 
get clear , true tones. It consists 

the end of the horn as 
shown . Tighten the wedges as 
much as possible t o make sure 
tha t the phone fi ts snugly. A 
phone of the mica diaphragm type 
serves very well in such a loud 
speaker . The phone cord is con­
nected to a pi ug and passes through 
the front of the panel as shown. 

Now comes the amplifier, which 
occupies the lower part of the 
cabinet. The panel is of bakelite 
or any other good insula ting ma­
teri al. The layout is as shown in the 
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if 2STEPAF AMPLIFIER 
:1 

Figure 3. The front view with panel 
and screen removed showing how the 
speaker tapers down to the phone. The 
phone cord from the single phone unit is 
led down the inside back of the cabinet and 
across the boltom of the cabinet, out through 
a hole provided in the panel for it. The 
plug shown in Figure 1 can be inserted 
i nto either the first or second stage of ampli­
fication. 

drawing on page 12. Binding posts 
are provided for A and B batteries 
and also for the input. There is one 
jack of the double circuit type, and 
one of the single circuit type. Of 
course, the transformers are of the 
audio frequency type and the tubes 
are of the amplifying type. Solder 
all connections and avoid parallel 
wiring whenever possible. A coat 
of stain completes the amplifier. 

Connect the phone binding posts 
of your set to the input binding 
posts of the amplifier. Plug your 
phones into the first jack, and tune 
in to the desired station. When 
you have it reasonably clear light 
the filament of the second ampli­
fying tube, and plug in the loud 
speaker to the second stage. Thus 
the entire family can enjoy the 
wondrous programs which broad­
casters so kindly prqvide at great 
expense, and which all was made 
possible by the radio engineers and 

A~T P§:] TO PIIONt; ,Ea;/S 
OV lJt:r£CltJR, 

8 B,.. F -

J/8tJT-

the scientists of the world who 
labored years to put radio where 
it is today. 

First Radio Home 
Radio is fast becoming indispensable 

as a household service, not unlike 
permanent features such as light, power 
and heat. Radio receiviflg sets are 
now considered by architects as fixtures, 
a nd the details of wiring, battery space 
and antenna installation are being 
written into specifications. 

One of the first radio homes-that is, 
with facilities for radio built into the 
house-is that of L. E. Whittemore, 
Secretary of the Governmental Inter­
Department Radio Advisory Committee. 
Before ·construction was begun, Mr. 
Whittemore explained his radio require­
ments to the architect, who included 
in the plans all radio facilities required 
by this engineer and enthusiast. 

A nonmetallic conduit pierces the 
study wall for a lead-in wire; another 
goes below to a special space in the 
cellar reserved for the batteries, while 
a third is for the ground lead. Another 
piece of conduit pipe will carry leads 
from the set to a floor or wall socket 
in the living room, where a loud speaker 
may be insta lled if desired. 

Besides fixtures for erecting an aerial 
on the house top, the owner plans to 
install two isingle, vertical loops in the 
north a nd west wall spaces of his study, 
the wires terminating in special sockets 
for an a ntenna plug connected with 
his set. This feature will give him 
certain directional selectivity, as he 
can use, at will, the loop facing east 
and west or one at ninety degrees to it. 

How Many Sets? 
The question: "How many radio 

receiving sets are there in the United 
States?" ma y soon be answered, if a 
scheme under consideration by officials 
of the Department of Commerce works 
out satisfactorily. 

As an experiment, the radio section 
of the Bureau of Navigation permitted 
the two local Class B broadcasters in 
Washington (WCAP and WRC) to 
request all residents of the District of 
Columbia who have receiving sets to 

A~/~.-____________________ ~~'L-____________ ~ 

8841-
4S To 90 VOt.TS 

B8AT+ ~------------------------~--------------~ 
Figure 4. This shows the circuit diagram of the two stage amplifier used in the 

combination loud speaker amplifier. If WD 11 or other small, dry-cell type tubes 
are j1tsed, a C battery of one and one-half to three volts should be inserted at the point 
marked CB, with the negative side of the battery goi ng to the transformers. 

2 STEP At" AMfJL/F/. 

Figure 2. The sideview of the amplifier 
loud speaker reveals the method of wedging 
the phone of the mica diaphragm type to 
the tone arm of the loud speaker. 

report to the Department of Commerce 
by dropping a postal card. This self­
taken census will give an accurate re­
turn, it is believed, as well as save the 
government considerable time and money 
hy eliminating the need for enumerators. 

Those possessing receiving sets have 
a certain pride therein, it is said, which 
should hasten the reports. The radio 
section wiII classify and enumerate the 
cards, but that will be enough, it is 
pointed out, considering that no added 
personnel is available. 

If the test radio census of the district 
proves accurate, the plan will be extended 
through all the states, in an effort to 
learn just how many sets there are in 
operation and what percentage are tube 
and crystal sets. 

The latest authoritative estimate as 
to the number of receiving sets in this 
country on June 1, 1923, was 2,250,000, 
but it is not exact and is not official. 
Later predictions state that by June 1, 
1924, a million more sets will be in use, 
making the total three and a half millions. 

Results of the first day's mail following 
the broadcast of the census announce­
ment brought the department forty-six 
postals. 

The sole purpose of the census is tv 
ascertain the number of receiving set::. in 
the country and to gain an idea of the 
popularity, value and entent of broad­
casting. There is no intention to levy 
a tax on receiving sets, as is done abroad, 
officials declare. 

If your newsdealer has sold out 
his supply of RADIO AGE you are 
likely to miss just the hook-up that 
you have been looking for. To 
avoid any such chance fill out the 
coupon in this issue and send in your 
subscription. Then you will be safe. 
And don't forget that with each 
subscription at the special price of 
$2.00 a year, or $1.00 for six months, 
we send you free the popular Rein­
artz Radio booklet FREE. Address 
Radio Age, 500 N. Dearborn Street, 
Chicago, Ill. 
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Building the Haynes DX Receiver 

A GREAT deal of interest is 
being shown i nth e new 
Haynes DX receiver, and as 

many of our readers are looking for 
information regarding it, an ex­
planation and description at this 
time is opportune. This circuit is 
the result of several years develop­
ment on the part of A. J. Haynes, 
of New York~City, who started out 
to make up a good arrangement 
combining all the well-known ad­
vantages of the different types of 
tuners in a simple way. 

Adding to it gradually, eliminat­
ing unnecessary apparatus from 
time to time, he finally gives to the 
public a circuit which is extremely 
simple of operation even in the hands 
of a novice, but which still has all 
the desirable characteristics of the 
more complicated sets in use today. 

As an example of what may be 
expected from such a receiver, Mr. 
Haynes says that when using a 
single wire aerial approximately 
thirty-five feet high and one hun­
dred twenty-five feet long, located 
in a suburb of New York, stations 
in St. Louis, Chicago, Louisville, 

AERIAL 

By FRANK D. PEAR..~E 

Fort Worth, Minneapolis and 
Havana, Cuba, were all heard in 
one evening. This certainly is a 
record for such a simple contrivance 
Nothing of any importance to good 
selective tuning has been omitted 
and still a casual glance at the draw­
ing gives one the impression that 
there is nothing to it. 

Carefully studying the circuit, 
one is reminded of the well-known 
Reinartz hookup, but · in this case 
the pIa te circui t ind uctance is not 
adj usted by means of a swi tch lever 
cutting in more or less turns, but 
in this case the more accurate and 
closer tuning tickler coil is employed. 
Also the step-up ratio between the 
primary and secondary coils is 
considerably higher than that of the 
Reinartz. The primary and second­
ary combined, act as an auto 
transformer with the variable con­
denser bridged across the second­
ary, which makes a separate oscil­
lating circuit of the part used as 
the secondary, which gives a very 
powerful impulse to the grid of the 
tube. 

The entire inductance is made 

in the form of a bank-wound vano­
coupler, giving the appearance of 
the well-known single circuit tuner 
so far as the adjusting controls are 
concerned. One can almost trace 
the gradual development of this 
circuit by giving it a little thought 
and to those familiar with the stand­
ard circuits of today, it is an easy 
matter to see that only the best of 
each of them has been used in this 
arrangement. Figure 1 is the gen­
eral panel layout showing the ap­
proximate location of the parts. 
No baseboard is necessary if a panel 
mounting type of socket is used. 

The Variocoupler 
The variocoupler used by· Mr. 

Haynes is of the 180 degree type,and 
is bank-wound. Just why this 
bank winding is used, he does not 
explain, but probably it is necessary 
to get the required number of turns 
on the primary winding. Bank­
wound coils are, as a rule, only used 
for purely mechanical reasons, such 
as space considerations, etc. They 
prod uce large val ues of ind uctance 
wi th very small coils and are gen-

This shows the electrical connections of the instruments as illustrated isometrically)n figure 1. 
The accompanying article describes in detail the winding of the coils. 

-. GROll#O 

,4D./USTI/BLE (fRIO LEAK 
~RlO CONOENSGR ,00025" 

ABATfERV 

II PLATE PERNIER VA /?IA8LE 

/ 

/ (lJNIJENSER 

HEADSET 

VERNIER RJ.lEOSTAT 

B B/J7IER'/ 
16-30 VOLTS 

FIGURE 2-. 

-+ ----



6 RADIO AGE-liTHE MAGAZINE OF THE HOUR" 

erally used for long wave reception. 
The 180 degree couplers, without 
any winding on them, can be pro­
cured at most any radio supply 
store and the builder is advised to 
secure one of these and do his own 
winding. 

As the signals are received at 
radio frequency and these high 
frequency currents travel on the 
outside of the wire, it is necessary 
to use wire as large as possible and 
still be able to get the req uired 
n umber of turns on the tube. It 
should not be smaller than No. 
20. Figure 3 shows the method of 
winding the bank-wound coi l. 

Two holes are punched in the 
tube at "A" and "B" to serve as 
an anchor for the end of the coil. 
T he end is put do,\-n through hole 
liB" and brought up through "A," 
leaving the end of the wire long 
enough to make the final connec­
tions after t he winding is complete. 
The first and second turns are wound 
side by side and the third turn is 
wound on top of these, in such a 
way that it lays in the grove formed 
between 1 and 2. At the comple­
tion of the th ird turn, the wire is 
again brought down to the tube and 
the fourth t urn is wound next to 
turn 2. The fifth .turn is then 
wound on top and in the grove 
formed between turns 2 and 4, 
etc. After windin g 55 turns, a 
tap is brought out to be connected 
to the ground when the set is wired. 
Put on the 56th turn and bring 
out another tap; a lso a tap is brought 
out from the 57th turn. After 
this, wind 4 more turns, bringing 
out a tap every 2 turns. T hus 
the primary coil is tapped at the 
55th, 56th, 57th, 59th and 61st 

-_. AERIAL 

GRorJNO 

Z'l_ 
.~ , 

~-

turns. However, the 61st turn ,\-ill 
- not be a tap, but will be the end of 

the coil. This completes the wind­
ing of the primary and secondary. 

~ 

, 

The rotor is wound wi th 35 turns 
of wire. The exact size of this win' 
cannot be given, as the winding 
space on these different types of 
couplers will vary to some extent. 
I f it is found that there is plenty 
of room, use · No-. 18 wire, but 
nothing smaller th~l11 -No. 20 should 

rlJB/~ ..r be u~ed. This part of the apparatus 
used is the only part which differs 
from the standard apparatus used 
in any ordinary receiving set. 

A oJ 

B~ 
WI/<[ 

/ 

The condenser sho uld be an 11-
plate variable, vernier conden.ser 
and should be the best t hat can be 
obtained. Remember, that this 
set is a combination of all the good 
parts of several differen t types and 
to get the maximum results, the 
best of apparatus should be used. 
The grid condenser should have a 
capacity of .00025 M. F. and must 
be of the mica insulated type. 
For the grid leak it is suggested 
that a variable be useo, because of 
the different characteristics of the 
detector tubes which may be em-

}i~ "'"" 
~ -:-.; ployed. 

, , 
" '\ , I \ 

• \~I . \&: ® I~ 

4-

Figure 3. This illustrates the winding 
of the bank-wound variocoupler primary of 
the DX receiver. Two holes are punched 
at A and B and the first turn is put on as 
shown at 1. The second is wound imme­
diately alongside of 1, and the third shown 
at 3 is wound on top of these two in the 
groove formed hy the wires 1 and 2. The 
fourth turn is wound alongside the second, 
and fifth is wound in the groove made by 
2 and 4. 

This is more important than one 
might think, as every time a tube 
is replaced, it will be found neces­
sary to adj ust the leak to that 
particular tube. Of course some 
results will be obtained with a 
fixed grid leak, but if one wants 
t he best reception possible, this 
resistance should be variable. To 
get the greatest volume, the de­
tector t ube should be either a 
UV-200, or a C-300, b ut a WD-ll 
or \VD-12 may be used in case one 
does not care to use a storage 

(Continued on page 41) 

JACK. 
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Principle of the Crystal Detector 

THE crystal detectors are the 
simplest of all radio detectors 
used at the present time. Unlike 

the vacuum tube, it does not in most 
cases require a local battery for its oper­
ation and the initial cost is practically 
the last cost, says Beverly B. Dudley, 
Chicago member of the American Radio 
Relay League. The crystals are inex­
pensive, easily obtained, and can easily 
be replaced with little trouble, should 
the old ones become inoperative or dirty. 
Their disadvantages are threefold. They 
are. critical to adjust; they are not as 
sensitive as vacuum tubes; and thirdly, 
they cannot be made to oscillate for the 
reception of amateur continuous wave 
signals. 

The Con tact Po in t 
Essentially the crystal detector, some­

times known as a mineral detector, ' 
consists of a crystal upon which a con­
tact of copper or steel wire is made. 
It is this contact that permits the recep­
tion of signals, inasmuch as this contact 
is a ~ectifier of the radio frequency cur­
ren ts. Crystal detectors consist, in the 
commercial form, of a base, a metal cup 
in which the crystal is mounted, a wire 
contact, known as the cat whisker, a 
holder for the wire, and binding posts 
for convenient connections. The crys­
tals used most commonly at the present 
are: galena, radiocite, silicon, carborun­
dum , and bornite, in the order named. 
The first two require a light copper or 
phosphor bronze contact, while the rest 

work better with a heavier steel, needle­
point contact. 

The radio frequency energy in the 
receiving set, before it reaches the 
detector, is a weak, alternating current, 
similar to the house lighting current, 
but where the house lighting current 
alternates its polarity 120 times per 
second, this radio frequency current 
alternates its polarity 1,000,000 times 
(or more) per second: i. e., where the 
house lighting current has a frequency 
of sixty cycles, the radio frequency cur­
rents have a frequency of 500,000 cycles 
per second. 

Current Reverses 

A current of this frequency cannot be 
heard for several reasons. vVhen one of 
the groups of alternations acts on the 
telephone receiver, it causes no motion 
of the diaphragm, because each varia­
tion of the current in one direction is 
followed by the current flowing in the 
opposite direction, so that the telephone 
diaphragm has not enough time to start 
moving and resulting effect is no motion 
at all. Something that allows the cur­
rent to flow through it in one direction 
and stops the curr~nt from flowing in 
the opposite direction is needed in the 
circuit, to actuate the diaphragm. The 
detector does this. 

At the contact between the crystal 
an::l the cat whisker, current can flow 
through in one direction, but not in the 
other. Such oscillations pass through 
the detector, which suppresses half of 

these oscillations. This current is still 
vibrating much too fast for the telephone 
diaphragm to follow, but the successive 
impulses of current flow through the 
telephone receiver, and the impulses 
in anyone group are all in the same 
direction so that their effects add and 
produce a motion of the diaphragm. 
The motion of this diaphragm causes 
sound waves which vary in pitch and 
intensity according to the rectified 
curren t passing through the windings 
of the receiver. 

Hayes to Seattle 
The Department of Commerce has 

designated Harold D. Hayes, of San 
Francisco, as assistant radio inspector 
to succeed Louis E. Richwien, of the 
Seattle office, who died recently. Mr. 
Richwein, who was transferred from 
Baltimore in 1922, served until recently 
at the headquarters of the Seventh 
District at Seattle, as assistant to Super­
visor of Radio, O. R. Redfern. 

Temporarily, Mr. Hayes is serving 
as an assistant inspector at San Fran­
cisco, but he will shortly go to Seattle. 
Inspector Hayes is well-known in Cali­
fornia, having founded the Y. M. C. A. 
Radio School in Los Angeles in 1912, 
one of the first radio SChools to be 
established. 1917 he joined the Naval 
Reserve and served until after the 
Armistice as a lieutenant in the United 
States navy. 

'DANGER!' 

Leo Johnson, popular radio amateur, snapped as he was busy in his stati?n, 2CTQ, Bronx, ~. Y. Mr. Johnson's 
home is visited daily by many fans who want his expert advice. The transmItter covers long distances, largely due 
tn it" "vr"l1" • 
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A Selective Type of Receiver Elllploying a 
Crystal Detector 

A s \VE contemplate the increasing 
popularity of radio communica­
tion a n outstanding fact is nota ble 

in the growing tendency of the experi enc­
ed amateur to detach himself from the 
inexperienced. This is not as it should be . 
I t is necessary for t he common good 
that the new fellow should be offered not 
only the fraternal hand but a helping 
hand as well. 

It is gra nted that ra dio has been 
developed almost entirt' ly by the youth 
of the nation. Credit is due them for a 
great part of the speed of advancement 
the science has attained. Boys know 
more about such things tha n a ny hody 
else a nd we ,vant to encourage a ll of 
them to ~o in for it. 

It is our purpose to meet in a simple 
way the needs of those lads who look 
wistfully through the supply cat alog ues, 
but get no further, feeling tha t the cost 
of having a receiver is beyond their 
means or that their electrica l a nd 
mechanical knowledge is ins ufficient to 
cope with the construction of a ppa ra tus 
so wonderously portrayed. 

Radio reception is what the beginner 
of today usually starts with, because of 
its simplicity. The truth of the matter 

By J. A. Callanan 

is that it is a ltogether too easy to set 
up a receiving set without having to 
learn a nd pry into the whys and where­
fore. However, some things should be 
known of the fundamental theory in­
v ol ved. 

Fundamental Units 
The units in a simple radio receivin g set 

which .are of primary importa nce, b ecause 
receptIOn would be impossible without 
the m, a re the a ntenna, det ector a nd 
telephone receivers. 

That you ma y underst and a little a bo ut 
the operation you mu st know that the 
huma n ear is a ble only to respond to a 
ra te of t en thousand v ibrations (waves) 
per secon d, and tha t as radio vibration s 
are ma ny times more frequent the ear 
could not of it self hea r the signals ca rri ed. 
There is, therefore, the necessity to 
break up their sp eed. 

The a n tenn a act s as a sort of collector 
against which the a dvancin g v ib rations 
crash, inducin g in it a feeble voltage 
w hich main tain s an elect r ic c urren t of 
high frequency. This circ uit which is 
induced in the a ntenn a overflows to the 
det ector circ uit where it is rect ified. 

H ere we note tha t the fun ction o f the· 
detector is to rectify these high frequ ency 
v ibra tions to per mit of the elect r ical 
current flo wing in one direction only. 
All forms of det ec tors operate on t hi s 
p rinciple. That is to say, they cha nge 
t he alterna ting na ture of rece ived v ibra­
tion s to a pul sat ing , direct c urren t. 
\Ve see then, as a matter of fac t, that 
the detector in spi te of it s na me does not 
really det ect the signals tran smitted but 
merely alters the for m of vibra tion. 
Rectified c urrent is stored in a fi xed 
condenser. As soon as this condenser 
has accumula ted the cha rge of a sin gle 
"wave tra in " it will di scharge into the 
telephone receivers wherein it will ca use 

vibrations correspondin g to the origin al 
vibra tions of the di st an t t ra nsmitter. 

We a re ready now t o begin in a practi­
cal wa y . The economy , simplicity of 
construction a nd opera tion of the crystal 
det ector will appeal, to the beginn er 
who wishes to make his advent into the 
fr a t ernit y with a minimum of expense. 

The Antenna 
The first ~::. n sideration is the often 

troublesome a nd neglected a ntenn a sys­
t e m. A single wire con struct ion is the 
accepted type for e ffi c iency a nd select iv i­
ty. Its height is generally not important 
a nd its length should be from one 
hundred to one hun dred a nd fifty feet, 
inclu d in g lead-in. The fun da menta l 
wave length of this type is fro m 4 to 
4.2 t imes its total length in met ers . It 
shoul d be well in sula t ed fro m supports 
by mean s of porcelain cleats a nd kept 
away from other ob jec t s so tha t it s sma ll 
energy may be con served a nd de livered 
t o the receiver. A mong these are trees, 
tin roo fs , steel st ructures, iron pipes, etc . 
It sho ul d run a t rig ht a ngles t o serv ice 
lin es ca rry ing high tension c urrents. 

All rece iv ing circ ui ts req uire a co nn ec­
t ion with the eart h which is known as the 
ground. This co nnection from t he set 
ca n be made with a rad iator, cold water 
p ipe or a ny such object which even t ua ll y 
makes good contact wit h the earth . 
T his is a n importa nt feat ure a nd must 
have ca reful atten t io n. 

1\1 unicipa l regul at ions a nd restric t ions 
a re enact ed a nd must be co mpli ed wit h 
as m ust a lso t he req uiremen t s of Fire 
Underwrite rs in the matter o f a ntenn a 
systems. In v iew o f t hi s t he foll owing 
o ut line is importa n t for considera tion 
of a ny one who plans the erection of a n 
o ut of door a ntenn a . 

Rules fo r Aerials 
Antenn a sha ll not cross over or under 
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electric light or power wires of any circuit 
carrying a current of more than six 
hundred volts, nor shall it be so located 
that a failure of either a ntenn a or service 
lines can result in a contact between 
them. It must be constructed in a 
strong a nd durable man ner. Splices and 
joints, unless made with approved 
clamps or splicin g devices, must be 
soldered. 

Lead-in wires must be of approved 
metal, which will not corrode excessively; 
copper, copper-clad st eel, etc., and in 
no case can they be s maller than No. 14 
B S ga uge. They must not come nearer 
than four inches to electric light a nd 
power wires unless separated fro m them 
by a continuo us a nd firmly fixed non­
co nductor in addition to th e insu lation 
on the wi re. They must enter building 
through a non-combustible, non-absorp­
tive insulating bushing. 

Lead-in wire must be provided with 
a n approved protecti ve dev ice co nnected 
as nea r as p racticable to the point of 
en try to building. 

The ' gro und wire may be ba re or in­
sula ted a nd of li ke metal a nd gauge 
an d must run in as straight a lin e as 
possible to a' permanent gro und as 
a lready cited. These details cover the 
spirit a nd intent o f regulations govern­
ing erect ion of ante nna systems and 
must be co mplied with to hold insurance 
va lid. 

The wiring diagram for the contem­
plated circuit is offe red in a pictorial 
plan which is easily exec uted. F irst, we 
must be concerned with the units which 
a re to be connected after construction. 

Variocoupler 

It wou ld be much better if the builder 
of th is Varioco upler wo uld purchase a 
bakelite tube a nd wooden rotor for his 
work. However , th is description is 
written for the novice a nd therefore onl y 
t he mos t easily obtainable ma te ri a l I S 

cited . 
A card board tube can be used a nd is 

to be given t wo or three coats of shellac 
varnish for form a nd preven tion of 
moisture absorption. 

Drilling 

Make the form four inches in diameter 
a nd three a nd one-ha lf inches long. 
Drill two holes at one-fourth inch from 
each end of the t ube with a number 
twen ty-eigh t dril1, repea ring on the 
opposite side. These holes are indicater' 
in both Figures 1 and 3 and are used fO J 

holding the bearings on the inside 0' 

the tube. With No. 24 double, cottor 
covered wire begin the windi ng a t one 
eighth of an inch below these hol eR 
Bring out a loop at every eighth turr 
until five loops and two ends are ava il 
ab le. These are to be connected t . 
switch poin ts. When the winding i· 
completed give it a good coat of shellac 
va rnish. 

The rotor can be made of a smaller 
card board tube which can revolve 
inside the larger. This mu st a lso be 
given several coats of shellac to prevent 
warping from moisture. A three ­
sixteenth inch hole is drilled through 
t he center at opposite sides, as indicatr-c\ 

in Figure 2. These holes are to a llow the 
sha ft to pass through the center as in 
C. W in d for ty or fift y turns of th e same 
number of wire taking care to leave 
sufficient space in the center between 
the winds of eith er end to permit the 
shaft to be run through the tube without 
contacting t he winding. 

The shaft is to project far enough out­
side of tube a t one side to extend through 
a panel, allowing length enough for 
fas tening of a n insulating knob. It 
need on ly extend at the opposite side to 
reach thro ugh a bearing. 

Two pieces of brass one-thirty-second 
of a n inch thick are to be placed in sid e 
t he tube and the shaft passes through 
them a lso. These a re shown at a rrow 
points C in Figure 2. After th e sha ft 
is located in the proper position through 
tube these two pieces of brass are fo rced 
up against the sides of tube and soldered 
fast to the shaft, see again C Figure 2. 
This fastens tube firml y to the sha ft. 

Next we make a pair of brass bearings 
shown at 0, Figure 4. These a re made 
of strips one-half inch wide al}d one­
sixteenth inch thick, and bent in shape 
as indicated in drawing. Holes are to 
be drilled in the part that is bent over 
to allow for fastening them to a base 
after the coupler is assembled. These 
bearings should be held in position 
inside the tube a nd marked with a s harp. 
pointed instrument through the holes in 

o 

0 

FiJ Z 

the side of the tube. The bearing is 
then removed for drilling of ho les at 
points marked. Use a number 33 drill 
for this, and tap them out with a 6:32 
tap. 

Bushings 
The holes for the shaft as shown are 

to be drilled with a three-sixteenth inch 
drill and located just high enough above 
the edge of the tube so that shaft will 
not rub on the edge of tube. Two bush­
ings of fibre or brass tube should be 
placed on shaft, between the rotor and 
bearings, to prevent the rotor moving 
back and forth a fter assembling parts. 
These must not be long enough to force 
t he tube out of shape but just right to 
permit rotor to be turned easily by the ' 
sha ft, without moving back and forth. 
The bearings are fastened to the side of 
the tube b y means of 6-32 brass machine 
screws as in Figure 3. The part of the 
bearing which is bent over must be 
turned in towa rd the center of the tube, 
otherwise the coupler cannot be 
assembled. 

Solder Your Leads 

After the variocoupler is put together, 
two flexible leads are soldered to the ends 

. (Continued on page 38.) 
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For neat workmanship and arrangement, look at this three-circuit regenerative receiver, built by Sidney Kasin­
dorf, New York. He has received some remarkable long-distance programs and messages with this outfit. (Kadel 
& Herbert.) 

One Aerial for the Many Is General 
Squier's Vision 

T
HE nea r future will see - sma ll 
compact and porta ble radio receiv­
ers, practically self-operating, in 

every home, according to Major Genera l 
G eorge O. Squier, Chief Signal Officer of 
the a rmy, and one of the most advanced 
thinkers along lines of radio developmen t. 
There will be no outside a ntenna, no 
complicated wiring, a nd no batteries in 
the ideal "fool-proof" set soon to be 
sought by up-to-date h ouseholders who 
will demand radio "service," just as they 
do telephone service today. 

General Squier believes wha t he t erms 
the second st age o f ra dio de~elopment 
has arrived, \Nhen an in vention firs t 
becomes popular , there is a lways a lot of 
en ergetic mechanics or electricia ns, bo t h 
professiona l a nd a ma teur, who delight 
to tinker with the new a ppa ra tus. Some 
of these con structors have a ided in t he 
perfection of ra dio receiving se t s , the 
general points out, but today the chief 
demand is for e ffici ent set s which will be 
practica lly self-operating a nd will ap­
proach the ordin a r y t elephone recei ver 
in simplicity, taking their power and 
broadcasts from a single source or at 
least a central distributing point, 

It wo~ld be impossible fQr every t e n-

ant in a thousand, or even a five hundred, 
apartment building o r hot el to ha ve a n 
individual a ntenna, The roof of the 
hotel would b e litera lly covered wi t h 
aerials. The elimination of lead-in wires 
and ba tteries is also desira ble, so t ha t 
set s can be t a ken from roo m to r00m a nd 
plugged in. Natura lly some loca l com­
pan y , proba bly the power co mpa ny , 
must furni sh either the broa dcasting by 
wired-wireless a nd a t the sa me t ime the 
power for o pera ting the tubes of sub ­
scribers , or erect it s own ma in a ntenna on 
the outskirt s. of a cit y a nd di stribute the 
broadcast s b y wire locall y, This scheme 
would in volve combining Genera l Squier's 
wired-wireless syst e m of t ransmittin g 
over light or power lines a nd regula r radio 
t ra nsmission . 

Tha t b roadcasting would not operate 
so successfull y over a t e lepho ne syst em, 
was q uickl y shown by General Squier 
when° he pointed out how t he system of 
phone wires was constan t ly being broken 
down a nd rebuilt b et ween d ifferent poin ts 
whereas the light wires re ma in a stable 
net work runn ing t o each a nd every 
hotel, home, ha ll a nd st ore. 

Genera l Squier a nticipates the de vel­
opment of local b roa dcast distri b utors 
who wil1 co llect rqd io e n terta. inrn en t 

a nd news for re-distribution or who will 
est a blish wired broadcastin g for local 
s ubscribers, Coincident with the estab­
li shment of thi s syst em , will come the 
sta nda rd receiv ing set ca pa ble of being 
moved a bout the house a nd plugged in 
like a vacuum clea ner or electric fa n , h e 
believes, 

Some li st eners- in a re a lready u sing the 
electri c co mpa nies ' lines t o receive on 
instead of aeri a ls , t hrough a specia l 
condenser plug. M a ny possessing tube 
sets a re utiJi zing in side loops. Practice 
is tend ing toward simplification a nd re­
lia bilit y in service t he general in sists, 
There will a lways be ma n y rea l fa ns who 
wa nt t o b uild a nd rebuild thei r sets, b ut 
others a re not mecha nics and prefer ease 
in operat ion , relia bility a nd co mpact ­
ness, to con t inu a l experi me nts. 

" Hi deo us skylines covered with wire 
spide r webs a nd roo ms criss-crossed with 
wires will soon d isappear," Genera l 
Sq uier said, calling atten t ion to so me 
of t he larger hotels a nd st ea mshi ps wh ich 
have a lready undertaken to serve t heir 
patrons with conti nuous radio broadcasts, 
from a centra l syste m. "The ind ispensa­
b ility o f broadcast ing will m ake consoli ­
elat ion a nd si mplification a necessity," 
t he genera. l concl uded. 
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Radio 'Round-the-World 
By Washington Radio News Service 

WASI-IIKGTO:-..r, D. C.-As a 
means of direct co mmunicat ion 

. and for the en tertainment of 
people of practically every race, radio is 
rapidly taking a place in world affairs un­
precedented and unanticipated by fore­
casters, not excepting the visionary 
Jules Verne, who predicted several time 
a nd space eliminators. 

l\Tany new commercial rad io circuits 
have been opened within the past two 
months, while further construction is 
a nnounced nearly every week. Broad­
casting , born in the United States as 
recently as Septe mber, 1921, has spread 
rapidly, a nd is coming to be a necessary 
feature of practica lly every country, 
stat ions being operated either by the 
governments or private companies. But 
America still leads in commercial radio 
enterprises, broadcasting, and in the 
manufacture of equipment which goes to 
forty or more countries. 

Sweden 
A combination to control broadcasting 

in Sweden has been formed, but until 
t he Swedish law forbidding private indi-

viduals the use of radio receiving sets is 
modified by the Riksdag, general broad­
casting cannot progress very far. The 
king has a uthority to permit the use of 
receiving sets, and to date 300 such per­
mits have been issued, it is understood. 

A change in the existing law granting 
private use of sets will be presented to 
the parliament early in 1924, the Minis­
ter of Communications announced recent­
ly. 

Judging from the importance of some 
firms in the broadcasting combination, 
called the Svenska Rundradio Aktie­
bolag, it is believed it will be able to 
secure sole rights to broadcast in Sweden 
for ten years. The capital stock of the 
organization is said to be about 300,000 
kronen; headquarters will be in Stock­
holm. It is the plan of the company 
to license receiving sets, the king to fix 
the rates, suggested as twenty crowns a 
year. An amourit equal to five per cent 
of the fees will go to the government. 
The gradual building oi governmental 
sending stations is planned, each station 
to be at the disposaI" of the broadcasting 
company for five hours a day, for " which 
the company will pay the government. 

\Vave lengths and interference are to be 
controlled by the government. On its 
part, the company binds itself to broad­
cast news, weather reports and various 
kinds of entertainment, also urgent and 
"important news, free of charge to the 
government. 

This co mpany also plans to sell appara­
tus and parts. Discussion as to the 
kinds of apparatus to be licensed for 
reception 'is under way, the marine 
authorities insisting that the construc­
tion of the public sets should be such 
that listening-in oIt' naval communica­
tion is impossible. 

Norway 
Work on a new government radio­

telephone station at Vardo, on the 
North coast of Norway, to cost approxi­
mately 95,000 kronen, is reported as 
underway, by Consul Ifft, at Bergen. 
It is expected that this station will soo-; 
be in communication with the telephone 
broadcasting stations at Ingo, Tromso 
and Spitzbergen. The main object is to 
maintain communication with the fishing 
fleets. 

Figure 5. This illustrates the panel arrangement and W1r1ng of the two-stage amplifier used in the combination loud speaker and 
amplifier described on page r 3. Full instructions concerning the construction of this unit appeared in the A ugust issue 
of RADIO AGE. 
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wUat th~ Bro~dc~~ers 
ate Doing 

(News for this department is solicited from all stations) 

University Extension 
In order to further extend the use of 

radio so that it may be put to utilitarian 
uses, Westinghouse Radio Station WBZ, 
at Springfield, Mass., has arranged with 
the Massachusetts Division of Univer­
sity Extension for a number of courses 
in which the sllccessful student will 
obtain a certificate of perfection at the 
completion of the course. Two courses 
have been arranged at the beginning­
one intended primarily to interest men 
and boys, the other intended to interest 
women. If the original courses are re­
ceived with enthusiasm, other courses 
will be offered from time to time. 

For the men a course is being given in 
Radio Reception and Transmission. It 
is sufficiently elementary to appeal to 
those radio enthusiasts who are interested 
chiefly in the results that they can get 
with their own sets, and who do not 
care to go very deeply into technical 
details. At the same time, it will be 
broad enough to furnish a sound founda­
tion for a more ad vanced and technical 

., , 

When Lloyd George was in the United States he had an opportunity to discover how great a medium for reaching 
the masses the broadcastin~ station has become. Speeches made in New York, Chica~o and other cities were broad­
cast to hundreds of thousands at a time. The above photo~raph was taken at the Metropolitan Opera House, N. Y. 
The former British premier's speech was broadcast from that auditorium by station WEAF. (Kadel & Herbert.) 

stud y of the subject. If a su fficient 
number of people show interest in this 
first course, a second and more ad vanced 
one may be given later in the year. 

The course consists of ten lectures, one 
to be broadcast from WBl, by Edward 
H. Goodrich, of Springfield, each Wednes­
day evening, from 7 to 7 :20 p. m. The 
first lecture was given on Wednesday 
evening, October 3. 

For women, the division is broadcast­
ing a course in Household Management, 
consisting of eight lessons and given 
each Tuesday evening from 7:40 to 8 

All radio users within range of thi s 
station are, of course, welcome to beco me 
part of the audience at these lectures. 
If, however, one wishes to take an act ive 
part in the course, he may enroll as a 
universit y extension student by sendi ng 
to the Radio Station, Westinghouse 
Company, Springfield, Mass., hi s name, 
address, age and occupation, with the 
registration fee of $1. This application 
and payment constitute an enrollment 
and entitle the student to receive any 
study materia l that may be sent out by 
mail, and to submit lesson papers to a 

WCAP Has Jazz Tube 
The natio na l craze for jazz may effect 

vacuum tubes: This is the latest develop­
me nt in radio broa' lcas ting news. \Vhen 
a radio transmitting tube shows un­
mistakeable signs of becoming converted 
to jazz music and develops a blue li ght 
which dances in perfect cadence and 
absolu te abandon to the "blue" notes of 
a moaning saxophone, what chance has 
the advocate of grand opera broadcast­
ing radio e ngineers and operators ask? 

Such is the situation at the Chesapeake 
and Potomac Te.lephone Broadcasting ................................. 
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time it broadcasts the music of Le 
Paradis Orchestra, or the Metropolitan 
Theatrz. On all other occasions the tube 
maintains a solemn dignity befitting the 
occasion, and performs in a highl y 
efficient manner, it is said. 

The engi neers who carefully avoid 
discussing the ethics of the equipment, 
rise to the defense of the tube to say that 
the blue light is probably caused by a 
small amou nt of gas which is present in 
some quantity in all vacuum tubes. 
When the tube is working, the gas 
becomes ionized, and if present in 
sufficient quantity, gives off a bluish 
light. The vividness 
of this light, it is 
explained, is In­
creased with the 
modulation and with 
the changes in vol­
ume of the music. 
When a heavy chord 
is struck, the light 
visibly brightens, 
with the result that 
during a jazz piece 
the blue light keeps 
absolute tiIne with 
the music, bringing 
out the beats, thus 
emp hasizing the 
syncopation. 

" T hat's as it 
should be," say the 
lovers of jazz, "even 
a radio tube gets a 
thrill out of popular 
music." The stu-
dents of \Vagner, 
Beethoven and 
Liszt, however, scoff 
at the idea, claiming 
" that jazz gives the 
t ube the blues." 

" Bird City" again goes to sea she will 
have an operator who IS not a bird 
fancier. 

Visitor at WSB 
Atlanta, Ga.-An eloquent instance 

of radio's influence in obliterating sec­
tional lines and creating a national 
community spirit throughout America 
is cited in a visit paid to station WSB 
not long ago by a Pennsylvania fan. 
Harvey S. Rahiser, a Pittsburgh, Pa., 
architect, who made the trip solely to 
further a friendship fostered via the 
ether for more than a year. The Quaker 

, 

important matter of double nomencla­
ture up to The Atlanta Journal radio 
staff. After receiving and acknowledging 
a flood of suggestions that followed an 
appeal for help during a concert, "The 
Voice of the South" announced that the 
pair of Georgia baby girls would be 
name.d Radiora and Radianna. The 
radio t wins bless the household of 1\lr. 
a nd 1\1rs. \Y. E. Neary, of Smyrna, Ga. 

Atlanta Symphony 
Atlanta, Ga.-The Atlanta Symphony 

orchestra, a newly founded civic institu­
tion, will soon be added to the attrac­

tions broadcast by 
Station WSB. Al­
though identified as 
a musical center 
through the nation's 

6tfORE 
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only annual season 
of Met r 0 pol ita n 
grand opera outside 
of New York city, 
Atlanta until now 
has never supported 
a real symphony 
orchestra. The or­
ganization will in­
clude the finest 
professional musi­
cians in th e ' sou th, 

POPULAR 
is backed by a fund 
subscribed on a 
municipal scale and 
is expected to take 
rank with outstand­
ing symphony or­
chestras of the 
country. 

En tertaining 
Artists 

Birds in "Bird 
City" 

Radio rooms "on 
vessels must be used 
solely for the tran­
saction of matters 
affecting comm uni­
Gation and not as 
aviaries, if the sus­
pension of the radio 
operator on the 
vessel "Bird City" 
is taken as a n ex­
ample. 

ANL) NOW 
I 

The r e c e p ti 0 n 
room at broadcast­
ing station, WOC, 
at Davenport, Iowa, 
has been equipped 
with a loud-speak­
ing horn, so that 
the waiting a rtist s 
and friends of those 
on the program 
may enjOy the selec­
tions being broad­
cast from the studio 
adjoining. 

When a radio in­
spector visited this 
ship recently, he 
found that the radio 
operator had prac­
ticallygivenover his 

Radio is a boon to mothers of boys who form erly refused to comb their hair and possessed 
ears which stuck out far enough to flap and scare flies off their backs. 

Junior, after wearing the headphones for a month or two, acquires one of those radio 
marcels from continued wearing of the headband and the tension of the phones brings 
his ears back into their proper place. 

The circuit is so 
arranged that the 
horn operates only 
when the door to 
the studio is closed, 
thus preventing any 
possible 'feed-back' 
on the micro- phone. 

shack and stateroom to a number of 
birds as a habitat which, despite the 
name of the vessel, is against the rules. 

The inspector's report stated that when 
he entered the shack, he found a parrot 
roost suspended from the deck above. 
After a search, he found the parrot 
perched on a bus bar in the rear of the 
switchboard. Polly seed was all over 
the floor and chairs. In the sleeping 
quarters were found four canaries. 

The shack, it is understood, was 
thoroughly cleaned and the bird tenants 
ejected from their quarters. When the 

sta te fan was met by a delegation at 
t he train, was officially welcomed by the 
mayor of Atlanta, listened at first hand 
to a concert in his honor, was dined pro­
fusely on fried chicken and left Georgia 
three days later singing the praises of 
the home of "The Voice of the South." 

Radio Twins 
Atla nta , Ga.-Already claimant for 

the title of "godfather" of the world's 
first radio-christened baby, WSB hoosted 
the station's averab'e still high er recently 
when the roud arents of twins left the 

Cleveland to Guatemala 
Puerto Barrios, Guatemala, which is in 

Central America, is rather distant from 
Cleveland, Ohio, yet it is interesting to 
compute that a recent concert from a 
Cleveland broadcasting stat ion was heard 
there in a small fraction of a second 
after the notes were impressed on the 
broadcasting microphone in Cleveland. 

The letter telling of this long distanc e 
reception was received by the Cleveland 
station WTAlVI, from W. E. Godman, 
resident of Puerto Barrios, Guatemala, 
C. A. The incident is even more amazin 
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E. F. Mac Donald, Jr., Zenith-Edgewater Beach Station WJAZ, reading the latest-news into the microphone for 
the entertainment of Explorer'Donald B. MacMillan, who is ice-locked near the North Pole in his little ship "Bow­
doin." It was M~. Mac Donald who equipped the "Bowdoin" with sending and receiving apparatus with results 
that have interested the entire radio world. ' 

because of the fact that the WTAM 
concert was received by Me. Godman 
with such volume on a loud speaker, that 
a curious crowd gathered outside his 
home to listen to the music coming from 
a point more than 1,500 miles di stant 
in a straight line. 

The Bishop's Watch 
Radio fans who tuned in Sunday 

night to listen to a lecture by Bishop F. 
McDowell at Orchestra Hall, Chicago, 
began deluging the Sunday Evening Club 
with complaints that they couldn't 
hear the lecture for the ticking of the 
bishop's watch, 

During the meeting of the Sunday 
Evening Club, which was broadcasted 
from Orchest ra Hall through Westing­
house station KYW, Chicago, Bishop 
William F. McDowell, given only a 
certain number of minutes to speak, 
had taken his watch and placed it where 
he could conveniently watch the time as 
it passed-unfortunately, the micro­
phone seemed to be about the only place 
of advantage where he could put it, with 
the result that the ticking of the watch 
went out as loud as his voice. More t han 
a million people all over the country 
were listening. Here are excerpts from 
a few of the many letters sent to Westing­
house Station KYW: 

Redington, Neb!"., October 23, 1923. 
Station KYW, 
Chicago, III. 
Gentlemen: 

We had the pleasure of listening in 
on your station Sunday evening, October 
21, 1923, and wish to say your signals 
ca me in wonderfully strong. How strong 
yo u can judge for yourself, when you 
stop to consider we live 450 miles We£t 
of Omaha, and we could hear the watc h 
ticking as distinctly as we could hear it 
had we held a watch to our ear. 

With best wishes, I am, 
Very truly, 

FRED GILMAN. 

Palmyra, NebL, October 21, 1923, 
Station KYW, 
Chicago, III. 
Dear Sir: 

Your last announcement explaini ng 
the watch tick that I heard out here in 
Nebraska certa in Iy ' took a load off my 
mind for I would have lai n awake try­
ing to figure out where the tick came 
from. Your station is O. K. 

CHARLES H. HULL. 

Protect Ships by Radio 
The Canadian govern ment is about to 

install a powerful direction-finding wire­
less station at Pachena, on the west coast 
of Vancouver Island, British Columbia, 
to protect ships of all na t ions entering 

the Straits of Jua n de Fuca en route to 
American a nd Canadian ports. Numer­
ous shipwrecks have occurred in this 
district, and it is expected that the new 
radio beacon will enable vessels to 
d etermine their exact positions in foggy 
weather, avoiding many dangerous reefs 
thereabouts, 

Bits from WGY 
"Father is Scotch and takes the 

headphon es off when the minister an­
nounces t he offering," wrote eight year 
old H aro ld Midgley of Galt, Ontario, 
Canada, to WGY, the Schenectady, 
N. Y. broadcastin{! stat ion of the General 
Electric Co mpa ny. 

The radio storm created by we Y, in 
the productioll of "Peg 0' My Heart, " as 
a radio drama, was so realistic, accord ing 
to Martin L Wy ma n, Jr., of Gaysv ille, 
Vt., t hat his father too k off his hea d­
phones, saying that he didn't care to 
li sten in dLll'ing a t hunderstorm, 

WGY indirectly controls the turning 
on and off of the street lights at Howard 
Beach, about twenty-five miles from 
i'."ew York. William L. Welling of that 
place reports that he depends on WGY 
for the correct time for the proper setting 
of t he time clock which controls the oper­
ation of stre~t lights in Howard Beach. 
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The technical department sends out many replies to questions in each day' s 
mail. In order to assure prompt service to our subscribers the direct reply 
method hereafter must be restricted to those fans who are on our subscription 
list. 

Fans who are not s u bscribers may obtain this service by enclosing 50 cents 
with their question and the reply will be mailed at once, accompanied by circuit 
diagram where illustration is needed. 

All inquiries should be accompanied by self-addressed and stamped envelope. 

G. S. P., Moline, Ill. 
Question: I a m encl osing a sketched 

d iagram of a long-dist a nce crystal set 
taken from a publica tion of yo urs. I 
desire t o use a WD 11 t ube in this hookup, 
a nd I have sketched roughly o n the 
diagra m enc losed, t he way I have figu red 
out the connect ions for the tube. I 
have put a va riable condenser, of .0005 
M fds. capacity in t he aeria l lead in stead 
of a fixed conden ser. I a m not sure 
a bout the phone condenser in sofa r as the 
t ube connect ions a re con cerned. K ind ly 
check over the circu it, making a ny 
corrections you see fi t. 

Answer : T he d irect ion's for converting 
t he lon g distance crystal set into a t ube 
set were p rin ted in the Oct ober issue 
of R A D IO AGE, b ut I a m p rin ti ng for 
your and other reader's convenience 
a not her d iagram, showing somewhat 
different conn ections for the parts in this 
set. 

E. A. B., Dwight, Ill. 
Question: I am a subscriber to your 

magazin e, from whic h I receive much 
benefit a nd en joy every page. I am 
co ming to your free serv ice departmcnt 
for some advice. I have a honcycomb 
se t with six-vo lt t ube a nd one stage of 
a udio freq uency • ampli ficat ion, which 
gave excellen t resu lts forJabout two 
mon t hs , a nd the \\'went wrong. I have 
tested A a nd B batteries a nd find them 
to be in good co nd it ion. I have tried 
d ifferent grid condensers, d ifferent type 
of tube a nd other co ils, bu t wit h no 
appreciab le c h a nge. T he signals used 
t o co me in loud enough at t imes to be 
heard ov er the loud speaker but a ll at 
once they faded so t hat I can just barely 
hea r the m. Previous to this, when I 
t ouched the grid wire the set wo uld 
ho wi, bu t now it just barely squawks; 
ot her times it seems a bsol utely dead. 
The set seems to oscillate O. K . but just 
has no pep. I have hooked-up just the 

etector alone in order to cut out the 

AERIAL 

RoTOR COIL 

.0005 //ERNIS( ~ -+ 
- - B 
~/6-_ 3O V. 

• -VAI(IO(OUPLER. 

GROUND --
Figure 1. This is another arrangement possible, using the instruments of the long­

distance crystal set in a one-tube hookup. The varionzeter is split and lIsed in the circuit 
as shown. The set is highly regenerative and gives unusually loud signals. 

tra nsformer but it is just the same. If 
you can give me a ny information, I 
wou ld appreciate it very much. 

Answcr: You seem to have gone ovcr 
the set pretty thoroughly, and I can 
offer on ly a few additional suggestions 
to fo ll ow out in order to locate the 
limitations of the set. First of all, would 
advise that you give your antenna 
system a t horough going over from on e 
end of the a n ten na down to t he very 
set. If you are using t he rubber covered 
lead-in type of wire, wou ld advise that 
yo u test it for breaks, especiall y in the 
lead-in, where I presume you are using 
insulated wire. T ry a different ground 
connection . Make sure that t he positive 
side of t he B batteries are connectcd to 
t he p lates of the t ubes. Reverse the 
tick ler coil of t he set. Test yo ur headset 
by placing the two tips across a d ry cell 

or fla shl ight battery. T he headset 
shou ld give a loud a nd firm cl ick when 
the t ips make contact. You might bcnd 
up the prongs on the t ube sockct to make 
s urc they make positive contact. The 
July issue of RADIO AGE shows how 
to tcst condensers for short circuits, 
and I would advise your referring to 
this number and carrying out the test. 
Reverse the A battery connections, a nd 
test the B batteries with a volt-meter 
if you have one handy. If the 22 1-2 
vo lt type t est lower than 16 volts or if 
the 45 vo lt batteries test 10 wer than 
36, they are just about useless as far as 
radio reception is concerned. If after 
you have carricd out these suggestions, 
the set fai ls to work, would then advise 
that you discon nect the entire set and 
rewire it, t hereafter trying it on a differ­
ent a ntenna. 
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Figure2 . This shows the "First Tube Outfi t" connections 7£Jith the addition of a one-stage 
audio frequency am plifier. CB is a small fl ashlight battery, or dry cell , of one and one­
half z'olts used as a grid bi as, to assure the highest amplification factor when WD 11 
t ubes are used. L i s the variometer. Full details concerning this set were given in the 
October i ssue of R A DIO AGE. 

G. L. T., Memphis, Tenn. 
Q uestion: \Vith regards to the con­

st r uction of the four-c ircuit tuner, as 
p ublished in your August issue, the 
a r t icle says t o use No. 18 scc wire. I 
ca nno t sec ure this kind of wire here but 
can ge t No. 20 or 22, enameled and 
cot ton cove red. Would this make much 
d iffe rence in r esul ts ? It a lso says to 
use a 3 1-2 o r 3 1-4x6 tube. Is it possible 
to bank wind coil s A a nd B to save 
sp ace ? 

A nswe r: I t will b e necessa ry for y ou 
t o use the wire as specified in the data , 
inas much as the const a nts of the circuit 
have been ca refull y worked out, and 
a n y c ha nges w~ld brin g a bout doubtful 

AGRIAL 

/11£GOHM 
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result s . The difference in inducti~'e 
effects and distributed capacity wi ll 
not p ermit the winding of the A and B 
coil s in ba nk \Yound form, as you s ugges t . 
I would suggest tha t if you are ha ving 
trouble in constructing the coils that 
you buy them a lready wound. T he coi ls 
a dvertised elsewhere in this magazine 
will serve the purpose admirab ly. 

H. H. , New York City, N. Y. 
Question: In your October issue, 

you show a diagram of a simple receiver. 
I a m partial to this set, a nd would like 
to con struct it a nd wou ld like to have 
a copy of the circuit with the addition 
of one st age of audio frequency ampli­
fica tion. I a m going to use \\TD 11 tubes. 

A nswer: This little set has proved 
itself a popul a r receiver a mong begin ner s , 

61"01 

due to the simplicity of construction 
a nd the long range it affords. Inasmuch 
as we ha \'e had so many requests for 
circuits showing the addition of audio 
f req uency, I am printing in Figure 2 
a circuit showing the addition of one 
stage of low frequency amplication. 
a nd in Figure' the set with two stages 
of amplifica .. on. 

1\1. A. B., Pasadena, Calif. 
Question: I have a two-tube Erla 

reflex circuit and one stage of audio 
frequency, which is made up of E rl a 
pa rt s with the exception of the audio 
tra nsformer. I get a la rge howl that is 
very troublesome. I disconnected the 
.00025 fixed condenser across the 11 and 
23-pla te condensers and the howl stopped 
but now I ca nnot get a ny long-distance 
nor can I hear from the loud speaker. 
I li ke your magazine very much and take 
p leasure in recommending it to others. 

Answer: Put the .00025 Mfd. con­
denser back where you took it, ground 
the tra nsformer core, and p lace a .001 
Mfd. fixed condenser across the pri­
mary connections of the audio trans­
former. If there are any wires in the 
amiplifier that run parallel for a ny dis­
tance, cha nge them, and if necessa ry, 
move the audio tra nsformer clear of the 
rest of the parts of the set. • 

C. H., Milwaukee, Wis. 
Question: I wish to build the Rein­

artz circuit, and would like to know 
what ratio of audio transformer to use 
on the first and second stages of the 
amplifier. and what resista nce potentio­
meter to use on the set. 

Answer: For the first stage of audio 
ampli fication use either a 6 1-2, 6 or 4 
to-one ratio. If you want a clear signal 
at the expense of a little volume, use a 
3 1-2 to-l on the first stage. The second 
stage transformer should have a 3 1-2 
to-one ratio winding. A potentiometer 
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Figure 3. This shows the simple beginners' receiver. connected to a two-stage low-frequency amplifier . . If WD 11 tubes are used, 
the C battery arrangement shown i n Figu re 2 should be added. If good results are to be expected, the transformers should have the ratio 
specified on the di agram. This circuit is probably the simplest and most efficient tube set yet developed, taking into consideration the 
small 1J.1"'''unt 0 a a at -
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Figure 4. Two stages of audio frequency amplification are added to the Ultra A udion receiver described in the October i ssue as shown 
in the above diagram. If WD 11 tubes are used, C batteries should be placed at the points marked CB with the negative side going to 
the transformer-F. -The battery should have a potential of f rom one and one-half to three volts, and should be used to gain the greatest 
efficiency from the tube. 

having a minimum resistance of 200 ohms 
and a maximum resistance of 400 ohms 
will be satisfactory in this circuit. 

H. W. H .• Long Beach, Calif. 
Question: My ffiends tell me that it 

is practically impossible to tune out 
interfering stations with my receiver, 
which is a set made by a well known 
manufacturer. If you could proffer 
any suggestions as to ma king the set 
more selective, it would be very welcome. 
If the set cannot be improved, would ~ 
like to know if the parts in the set ma y 
be used in constructing a more selective 
circuit. I am not familiar with the 
reading and executing of circuit diagrams, 
and would appreciate your favoring me 
with clear photographs, sketches or 
other easily understood, not too tech­
nical data. Is it true that in asse mbling 
a Neutrodyne set that great difficulty 
is experienced in getting the proper 
results from the circuit ? I a m desirous 
of getting a set that is selecti ve, not too 
difficult to construct. I t is not neces­
sary tha t it get long-distance, as I do 
not particula rly care for long-dist a ncE' , 
inasmuch as ma ny good progra ms a re 
offered here in Los Angeles. 

Answer: H. W. H., we think you 
a re the first fan who has come to us 
telling us that long-dista nce reception 
is not essentia l, and wa nt t o say t ha t 
here at least is one bug who is try ing t o 
a ppreciate his local sta tion, inst ead 
of. trying to tune him out. I would 
suggest that you give the filter a nd wave 
trap a tria l before you disasse mble your 
receiver, as ofttimes the insert ion of this 
tuned oscillatory circuit will clear up 
the trouble. The July issue of RA DIO 
AGE contains data for the construction 
of such a filter. In this (July) issue you 
will also find an article which will a ssist 
you in learning to read and understa nd 
circuit diagrams, which will enable you 

to appreciate the va rious merit s of di ffe r­
ent circuits. If you a re consMering 
c hanging the circuit you now a re using, 
we would adv ise your considering the 
Cockaday circuit, full description of 
which a ppeared in the August issue of 
RADIO AGE . The isometeric drawing 
of both the Four circuit tuner and the 
two stage a mplifier should elimina t e 

.... .., AeRIAL 

(jROUNO 

a n y dou b t as to the connection s. If y ou 
desire to lea rn what results other readers 
a re getting with the circuit a s regards 
tuning, would advise your referring to 
the November RADI O AGE, on pp. 
20, the correspondence from F. A . F., 
of M emphis, Tenn. 

L. K. G., Cheyenne, Wyo. 
Q uestion: I underst and that a crystal 

set may b e made more sensitive by the 
addition of a pote ntiometer a nd a local 
ba ttery . W ill y ou s how how the con-

.oooS" 

Figure 5. T his shows the electrical connections of a sharp tUlling crystal set, making 
use of a potenti ometer and local battery to increase the efficiency of the crystal. VC is the 
variocoupler, L is a coil of 25 turns, tapped every fift h turn, CD is the crystal rectifier , 
and Rl is a potentiometer of the graphite type, having a maximum resistance of 10,000 
ohms. The battery m arked B should have a voltage of f rom two to f our volt s. 
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nections fo r this type of receiver may 
be made? What resistance should the 
poten tiometer have? 

Answer : I a m p rin t in g in F igure 5 
a circuit showing how this arra nge ment 
is used . So metimes a small c urrent 
passi ng t hrough the d et ector circuit 
ma kes the set more sensitive to cha nges 
in freq uency. The idea is an old on e, 
datin g back from the time when crystals 
were used exclusively . The carborun­
d um zin cite and bornite crystals used 
in s~ts nearly al ways required the use 
of a local battery for this purpose. I 
have not hea rd of wha t results have 
been obtained when using it on broad­
cast listening, but the circuit was an 
efficient one at that time, and I see no 
reason why it should not prove an inter­
est ing experiment for the crystal set 
user who desires to improve his set. 

E. E., Racine, Wis. 
Question: I a m usin g a six-volt tube 

set consisting of a detector and two­
st age amplifier, which I operate froI!l 
dry cells hooked in a series parallel 
c ircuit. I find that this method is very 
unsatisfactory, and I do not wish to 
purchase a storage battery as I have no 
means of charging it. My farm is wired, 
using a 32 volt lighting system, which 
I know is direct current, and inasmuch 
a s it is necessary to use direct current, 
I would like to know how to wire up an 
a rrangement to use this source for light­
ing the filaments of the bulbs. I intend 
t o continue using the Block B batteries 
for plate poten tial. 

Answer: I am printing in Figure 6 
a circuit showing how to wire up an 
a mplifier using the 32 volt lighting 
system you have. You will need seven 
resistance units, such as made by the 
Ward Leonard Company, three of them 
being of the 22 ohm type and two having 
1.7 ohms resista nce, and two ha v ing 3.5 
ohms resistance. The connections must 
be made as shown or the circuit will 
not work. This circuit applies only to 
t ubes drawing one a mpere or more for 
fil a meflt current. The remaining con­
nections of your receiver will be the 
same. The small fu se shown in the 
positive fil a ment lead should be about 
1.25 a mperes, which will blowout if 
a ny t hing goes wrong, a nd will save 
your t ubes from burning out. The use 
of No. 14 soft d ra wn copper wire is 
recommended for the fil a men t circu it , 
wit h each wire in sulated suita bly wi th 
r ubber coverin g or spaghetti tubing. 
All parts of t he fil a ment circuit should 
be fir mly soldered , so that the resist a nce 
of the entire syst em is not raised. 

F . J ., New York City , N . Y. 
Question: I have b uilt a cryst a l set 

such as you d escribed in RA DIO AGE 
fo r J an ua ry, a nd fo und it to be very 
selective. All in a ll , I have construc ted 
about eigh teen crysta l set s, of a ll d iffer­
ent circu its, b ut have never been ab le 
to get a DX st<ttion. I have concluded , 
after much experimen t a nd reading, 
that the hoo kup, aeria l and crystal are 
not of prime importance in t he process 
of long-distance cryst al receivin g, and 
contend t ha t it is in the ground con­
nect ion the secret lies. I have not been 

AFTS', 
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. ~ + 1.25 AMPF{}SE 
. Figure 6. The direct current of farm-lighting systems may be used for filament current 
if the filament circuit is properly protected with adequate resistances. A FTS 1 and 2 
are the secondaries of the audio frequency amplifying transformers of the first and second 
stages, respectively. The resistances, indicated by the jagged lines, must be placed as 
shown or the circuit will not work. The rheostat designated should have a resistance of 
~ix ohms, and the one and one-fourth amp. fuse shown should be used to protect the circuit, 
tn event anything should go wrong. This circuit cannot be used with tubes drawing less 
than one ampere, as it will burn out the filament. 

able to use a short ground as I live on 
the top floor of an apartment house. 
I have a lead from my set to a waterpipe, 
the wire being about five feet long, but 
the waterpipe runs around the house 
for about fifty feet before it enters the 
ground. I conclude that this makes 
my ground lead fifty-five feet long, 
which would be rather long. What is 
the longest ground lead you have ever 
heard of? Any information you. can · 
give me relative to making the crystal 
set prone to long distance signals will 
be appreciated. 

Answer: I do not agree with you 
in the matter of the relative importance 
of the parts of the crystal set mentioned, 
and want to point out that the aerial 
and crystal, as well as the tuning system, 
are certainly of vital importance in 
contributing to the over all efficiency of a 
crystal receiver. The ground lead as 
you mention is probably just as import­
ant as the remaining parts of the set. 
The success of the entire set depends not 
upon the relative merits of one specific 
componen t, it is rather a matter of the 
total efficiency of the various instru­
ments and departments of the receiver 
as a whole. I want to call your atten­
tion to the article appearing in the 
March issue of RADIO AGE, which 
dealt with the construction of an antenna 
s uitable for use with the crystal receiver 
of the c ircuit you mention, a nd d esire 
to point out that the results obta ined 
using this type of antenna was largely 
a m a tter of ca reful study. The cryst a l 
you a re using should be of the most 
sensi t ive nature if long distance sta tions 
are d esired, and the tuning component 
of the set should be constructed with 
grea t care if r esults a re to be attain ed. 
You might try the use of a counterpoise, 
consistin g of wires strung directly under 
the antenna, as near to the ground a s 
possible. You might place them in the 
basem ent of the house you are living in . 
The co·unterpoise is nothing more than 
a nother aeria l, carefully insulated from 
t he ground, a nd having as many wires 
in it a s space will permit. The ground 
post of the receiver is connected to the 
counterpoise instead of the conventional 
ground connection. The large broad­
casting stations located on top of high 

buildings, where an efficient ground is 
not accessible, use this method of obtain­
ing a ground connection with very good 
results. The same applies to aeroplanes. 
About the longest ground lead ever 
brought to my notice was that of an 
amateur who lived on the twentieth 
story of a city hotel, who used the water­
piping system of the building for both 
receiving and transmitting ground. He 
used a two-tube receiver of the honey­
comb type, and a transmitter of the 
spark type, and queer as it may seem, 
he obtained very gratifying results. 

I would attribute a great deal of his 
success to the fact that he was located 
in such a high position that the resistance 
and the unfavorable conditions due to 
the use of the waterpiping ground were 
just about a standoff. However, the 
success of a receiver, no matter what 
kind of circuit is used, is dependent 
entirely upon first the choice of instru­
ments, next the construction and design, 
and last the character of antenna and 
ground or other collector system used. 
Probably one of the most overlooked 
factors of prime importance is intelligent 
a·nd painstaking operation. 

G. R. Lyons, Iowa. 
Question: I notice in your October 

RADIO AGE, a circuit which was 
devised by one of your readers, O. Tuck, 
of Grimsby, Ontario, Canada , and want 
to say that this is just the type of circuit 
I a m looking for. I would like to know 
if l\Ir. Tuck has any trouble in receiving 
the new wave allocations, and what size 
of wire is used in the construction of 
the Reinartz coil. I am using a hookup 
of the Ultra-Audion type as described 
in RADIO AGE, and am having very 
fine results with it. I am using the W D 
12 tube. How would two stages of 
audio frequency amplifica tion be added 
to this set? 

Answer: The September issue coo­
tained information relative to the loading 
of the Reinartz receiver, enabling the 
operator to easily tune in the higher 
wave lengths now in use. In winding 
the coil, use n umber twenty-six cotton 
enamel covered wire. I am printing in 
Figure 4 the connections for a two-stage 
amplifier with the Ultra-Audion circuit. 
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~ Little Things That Help ' ~ I 
Tube Socket Unnec­

essary 
Many experimenters have found 

themselves in a posi tion where 
everything to make up a set was 
on hand excepting one of the most 
necessary (supposedly) accessories. 
Often this happens to be a tube 
socket. 

Here is a little scheme which will 
enable you to forget the added 
expense of the socket, together with 
the losses, and at the same time 
forget about this adapter business. 

There are four prongs on the base 
of all the standard tubes of today. 
Two of these prongs make contact 
with the filament of the bulb, and 
two others go to the grid and plate 
elements of the tube. With a 
small flashlight battery, test out 
the various posts until the bulb 
lights. You are then making con­
tact with the two filament prongs. 
Mark them F for further reference. 
Now on the WD 11 tube, the plate 
prong is the largest, and therefore 
the remaining one must be the grid 
post. 

On the other val ves which use the 
standard tube socket, the arrange­
ment is different; so to reduce any 
doubt as to connections of these 
prongs, we are printing in Figure 
1 the polariates or rather respective 
values of the prongs of the standard 
bulb. 

Mark all the prongs as shown, 
ann then proceed to hook up the 
circuit you are working on. Here 
is where you save. 

Instead of making the connec­
tions of the bulb to a socket solder 
them directly on to the prongs of 
the tube. The contact is positive, 

the capacity losses of a socket are 
eliminated, and there is no chance 
of anyone Hswiping" yp~r, bulbs. 

If there is a rattle in the phone when L is us~d as a loud ~peah.er. the 
trouble m~y be eliminated by placing a cardboard disc over the diaphragm 
as shown in the photograph. The cap of the receiver should then be screwed 
on until the quality of the tone is best. (Kadel & Herbert.) 

Even little Johnny, the smallf~~t of invectives, putting an injured 
member of the family would harnly finger into his mouth, allowing a 
work them loose and throw them soldering iron to roll unheeded onto 
on the -floor to hear them go BOP! the floor, all because the vario-

Of course it is necessary to use a co upler or coil taps wouldn't solder 
heavy wire to keep the tube from on to the switchpoints, and the 
slopping all over the set as soon finger was used to put them on while 
as it starts to oscillate, and number the solder was still liquid. 
12 or 14 hard drawn copper or 
number 14 copper bus par is recom­
mended. 

The tube should not rest on the 
glass tip, but should be in the in­
verted posi tion, being held rigid by 
the stiff wires soldered on to its 
prongs. 

Here is an ideal method of short­
ening up those connections on that 
new radio frequency receiver you 
intend to build. The short con­
nections effected are quite a gain. 

Why Burn Your Fingers? 
Many are the times when experi­

menting with a new circuit that the 
patient, meek, and otherwise silent, 
radio bu bursts out with a stri!1g 

If you want to save yourself the 
embarrassment of vehemently voic­
ing your opinions of soldered switch­
tap contacts, try this simple but 
nevertheless effective remedy. 

Instead of screwing the entire 
switchtap fast to the panel before 
you solder the connection, carry 
out the simple idea of fir~t soldering 
the wire from t he tap onto the small 
nut of the switchpoint. In doing 
so, hold the small nut in the jaws 
of a wide-jawed electrician's pliers, 
and avoid getting any solder into 
the threads of the nut. Make a 
good, strong connection with the 
solder, and then wipe the sUl:plus 
flux off with alcohol. 
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Then take the soldered tap and 
lI1ut and placing the switchpoint 
t hrough the hole in the panel, 
s tart to turn the switch point hold­
ing the nut from turning with a 
pair of pliers. Tighten the switch­
point by taking the pliers (when 
the switchpoint is as firm as you 
can get it with your fingers,) and 
giving the round part of the point 
a quick twist, which tightens the 
whole business. 

An tenna Facts 
By B everly Dudley, Member A. R. R. L. 

A SHORT a ntenna has the advantage 
over a long antenna inasmuch as 

t he shorter antenna permits sharper 
tu.ning, i. e., the short antenna permits 
t he operator to select the desired station 
more readily than a long one would. 
F or this reason, owners of short antennae 
o ften get results superior to those obtain­
ed on a long antenna. For the reception 
of broadcasting stations operating below 
3 50 meters, a shorter antenna than 
was formerly used is necessary. It 
would be a very good idea to keep 
t he total length of the antenna-this 
anclud es lead-in and ground lead­
under 100 feet so that amateur signals 
f rom American Radio Relay League 
s ta tions may be received as well as 
a mateur broadcasting. For best results 
t he antenna sh~uld not exceed 120 feet 
Jo r broadcast reception, or eighty feet 
Ifor amateur reception. 

Effective Hei~h t 

Apparently the height of the aerial 
makes little difference' to most radio 
fans. A very high one will be able 
to pick up more radio frequency energy 
than a low one; however the high 
aerial, beside being able to pick up 
fainter signals, also collects more static, 
which may seriously int erfere with 
reception, so that too high an antenna 
is to be avoided. It is the effective 
height of an antenna that counts; not 
a lways the height above ground, but 
ten feet above a grounded tin roof, 
would have an effective height of ten 
feet , not fifty feet. 

Insulators 
The antenna wires should be kept 

as far away from the aerial supports 
as possible. The antenna' in sulators 
should be of a good grade and should 
be so designed that they do not absorb 
water, a nd have low capacity between 
their terminals. Glazed porcelain insu­
lators a re the best with genuine e lectrosc 
second. A void purchasing porous or 
unglazed porcelain, or cheap imitation 
co mposition insulators. Keep the a n­
tenn a insulators clea n and preferably 
replace them every year; they don't 
work so well when dirt gets a n inch. 
thick on them, The long t hin-shaped 
insulators are better t han short, thick 
ones, as the capacity is much lower. 
See that the lead-in enters the house 
th rough a good porcelain t ube, and 
that it does not touch t he hbuse other 
than at insulated points. 

Amplifier Advice 

USE the proper transformer on a cer­
tain tube. 

Grind the cores of the transformers, 
even if they are shielded, separate the 
transformers about 3 or 4 inches and 
place the cores at right angles to each 
other. . 

Do not apply more than the specified 
voltage on the plates of the tubes. 

Use a lower ratio transformer for the 
second stage, if the second stage am­
plifying tube is the same as the first. 

Use a five watt tube for the second 
stage, increase the B battery voltage 
and use the proper C battery voltage for 
this tube. 

See to it that the proper vpltage is 
being applied to the filaments of the tube. 

Make all the corfnections perfect 
joints, and well soldered. 

See to it that all the connections be­
tween the tube prongs and the socket 
contacts are perfect. 

Connect the grid and plate to the proper 
leads of the transformer, i. e., when the 
outside lead of the primary is connected 
to the plate the outside lead of the sec­
ondary should be connected to the grid. 

Shunt the primary of the first stage 
with a fixed condenser of about .001 mfd. 

Shunt both the A and B batteries 
with a large fixed capacity, say, .S mfd . 

Have you ever considered how much 
longer you could use the storage battery 
before recharging if-

You would not demonstrate the pow­
er of the battery by shortcircuiting the 
terminals and showing the heavy ,spark 
you can thus obtain. 

You would make perfect connections 
between the filament leads and the bat­
tery terminals. 

Corrosion 
The anten na should be a. wire con­

ductor of large area and should be 
selected with care. Flat copper ribbon , 
copper stranded cable and large size 
copper wires are all good. Don't use 
iron wire that has a mere film of copper 
plating on it . Copper~plated iron wire 
is used much, but in view of the fact 
that copper wire is so cheap, it would 
be advisable to use number twelve or 
fourteen copper wire throughout the 
entire anten na system. Insulation 011 

the antenna wires is beneficial inas­
much as it prevents corrosion to the 
wires, and does not detract from th e 
general efficiency of the aerial. 

Be sure to solder all joints in the 
antenna. A well designed antenna 
a nd ground syste m contributes materially 
to successful reception. 

Never Too Old 
Age is no bar to a complete enjoyment 

of radio program Frank R. Wiley of 
Malden, l\iass., wrote WGY, the General 
Electric Company station as follows: 

"Say, that was a corker last night . 
I have a single tube set about the size 
of a cigar box and get most of 'em as 
fa r as Chicago. Have had seventy 
birthdays, so haven't long to stay, but 
am going to get what I can while the 
gett ing is good." 

One-Wire Antenna 
Recent exhaustive tests with one wire 

antenna on merchant vessels have demon­
strated the practicability of using a 
single wire for low power transmitting 
purposes as well as for receiving. Aboard 
ships this feature would eliminate cost, 
space and weight. It would make the 
necessary lowering of the aerials on cargo 
vessels during loading much easier, and 
reduce the necessary insulators, wire, 
spreaders, etc. Also the single wire 
aerials could be hoisted higher than a 
three or four wire antenna. 

Amateurs who have no facilities or 
cannot afford to erect masts high and 
strong enough to carry a heavy four-wire 
aerial, should find the single wire of 
considerable benefit when using one 
kilowatt or less power; for two kilowatt 
transmission, it is said the single wire 
antenna is not to be compared with larger 
antenna. 

Most everyone knows that the single 
wire aerial picks up less interference. 
Its efficiency in transmitting is not quite 
as great as a four wire aerial, but experts 
believe the decrease in cost, weight and 
ease of handling would compensate for 
loss in efficiency. 

The recent tests included the lise of 
both inverted Land T type aerials, and 
several forms of wire. A four-strand 
wire cable twisted over a manila rope 
core was found most satisfactory. 

MacMillan's Message 
After completing a wide curve across 

Canada and back over the United 
States, a recent radio message from 
Captain MacMillan, in winter quarters 
in North Greenland, was delivered 
f orty-eigh t hours later to his secretary 
in Boston, through the traffic system 
of the American Radio Relay League. 

The message was received in Hart­
ford, Conn., in the early morning by 
Boyd Phelps of the technical staff of 
the C. D. Tuska Company. Unable 
to work amateurs in Boston on account 
of approaching daylight, he gave the 
communication to Edwin Adams, adver­
tising manager of QST, who was leaving 
for that city in a few hours. Upon his 
arrival, the latter delivered the North 
Pole message in person. 

Due to peculiar atmospheric comli­
t ions affecting reception the routing 
of the message was through Jack Barns­
ley's amateur station at Prince Rupert, 
B. C., and thence to the station operated 
by Glenn West, 7ZU, at Polytechnic, 
Montana. He tried to give it to amateur 
s tation 9BAB without success, but 
luckily it was picked up by Phelps 
the first time it was sent. 

Silent Night 
Chicago woman, on a Monday night, 

e xhibited new radio set to woman guest. 
Guest asked: "What is coming in, 

now?" 
Hostess said, "It is silent night." 
"Oh, goody!" exclaimed the guest, 

" f have loved that ever since I heard 
chumann-Heink sin it." 
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With the Radio Manufacturer 
New Type Head-phones 

Contending that the true index of 
IPower of an electro magnetic device 
,depends upon the number of ampere 
,turns embodied in the windings, the 
JPenberthy Injector Company of Detroit, 
Mich., has departed from the conven­
tional system of using only one or two 
magnets in their new headset. The new 
type of phone uses four electromagnets, 
with each coil wound to 1,000 ohms 
;resistance. The permanent magnets 
;are built up of two laminations. Total 
,resistance of the phones is 4,000 ohms, 
,and eaeh set is matched at a frequency 
lof 800 cycles. 

Especial care has been taken in mak­
:ing the phone cords of positive contact 
;and nonbreakable character. The head­
band is finished in soft leather of dull 
black finish, and the entire headset is 
llightweight. 

The Penberthy four pole, 4,000 ohm 
:headset has been tested and approved by 
RADIO AGE experts. 

Warren Radio Loop 
Extensive tests carried on by the 

RADIO AGE institute find the Warren 
Radio Loop to be of merit in the matter 
,of receiving local stations. The loop 
when tested out at the RADIO AGE 
Laboratories picked up in less than an 
hour stations from distances as far as 
fifty miles with practically the same 
,audibility as that of a regular antenna. 
The set used in conjunction with the 
loop was a detector and two-stage out­
fit, similar to the one shown in the April 
issue of RADIO AGE. 

Tuning with the loop was very critical, 
the stations being received on just a 
minute change in the secondary conden­
ser. The loop is a very compact instru­
ment, measuring not over 8x8 inches, 

.-' 

and provides connections for wave 
lengths from 200 to 1,000 meters, by a 
series of binding posts and jumpers 
which can be opened and closed to suit 
the operator. 

The instrument should prove a popular 
piece of apparatus with the amateur 
who has trouble in getting an aerial 
erected, or who builds a superheterodyne 
or other receiver of high-power type 
where a loop is used. 

It was received by RADIO AGE in 
good condition, and contained explicit 
printed instructions as to operation and 
proper use. 

Practical Radio Lessons 
An entirely new and exclusive method 

of instruction in radio has been for­
mulated by the American Radio Asso­
ciation, 4513 Ravenswood Avenue, Chi­
cago, of which G. A. Mohaupt is engine.er. 
The biggest difficulty in teaching radio 
by mail was the inability of the student 
to grasp the practical as well as the 
theoretical side of the subject through 
the means of charts and pictures alone. 
The American Radio Association gives 
with its course,a radio outfit r eady for, 

wiring. The student is taken step 
by step through all the phases of radio. 
He works on an actual radio set and 
his education, therefore, is of practical 
value. He is not given mere book 
learning but he learns by actually 
doing. Many graduates of the American 
Radio Association earn considerable 
money during their spare time by con­
structing and installing radio sets for 
their friends and neighbors. 

Applause Card 
One of the hits of the Radio Show 

held in New York during the week of 
October 6 to 13, was the distribution 
from the booth of the Dictograph 
Products Corporation of envelopes con­
taining five applause cards. 

These cards have been received with 
the greatest enthusiasm by the radio 
public, as it gives them for the first 
time, in a simple form, . a means of 
showing their approval or disapproval, 
as the case may be, of the programs 
being rendered by broadcasting stations. 

The \applause card was originated 
by the Dlctograph Products Corpora­
tion. 

j 

l 

J 
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Dr. Lee DeForest examining radio equipment on t h e S . S . "Paris," on which ship he returned recently from 
Europe. (Kadel & Herbert.) 



24 RADIO AGE-"THE MAGAZINE OF THE HOUR" 

Hints on the Adjustlllent of Radio Receivers 
By L. w. CHUBB 

Manager of Radio Engineering D-partment, ~Vestinghouse Electric &- Manufacturing Company 

RAbIO broadcastin g should be 
governed by rules and et iquet te 
wh ich will enable everyone to 

get the most enjoyment from it. We 
hear many people speak of the in­
visible audience, but how ma ny visualize 
this audience and appreciate that others 
in the aud ience h ave any effect on 
their own results or that they, in any 
way, affect the reception of others. 

The fisherman or the golfer obtains 
equ ipment best su ited to his individual 
needs, a nd lea rns to use it effectively 
by instruction or experience. H e may 
or may not interfere with the pleasure 
of other sportsmen. He is expected 
to follow a code o f etiq uette. I n the 
theater large hats are removed in con-

_sideration of t hose beh ind; at the ba ll 
game a "down in front" is forthcoming 
if one interferes with th e vision; and in 
the town meeting we do not put up 
with the noisy in dividual in the a ud ience 
who in terferes with his neighbors by 
radiating his opin ions. 

After a slight considerat ion of each 
one's part as a member of the radio 
aud ien ce, it ,vi ll be appreciated that 
corresponding cond itions exist and that 
radio receiving mu st be played as a 
gentleman's game. 

The Wireless Shadow 
A radio receiving statio n consists 

of some form of antenna connected 
to a rad io receiver of one of several 
types. The a ntenna intercepts the 
wireless waves and absorbs an amount of 
energy dependent upon the size of the 
tu ned a ntenn a and the conditions of 
operation of the radio r eceiver'. The 
waves ind uce currents in the antenn a 
circuit which reradiate energy from 
the antenna. Each station then takes 
from the passing waves a n a mount 
of energy equal . 0 the d ifference between 
the energy intercepted a nd that re­
radiated. It is evident, therefore, ~hat 
each station may cast a sort of wireless 
shadow a nd thus reduce the st rength 
of signal left for those in the back 
seats of the vast audience. 

Our great auditorium, unfortunately, 
has the cheap seats in fro nt . A rou nd 
each broadcasting station are thousands 
of listeners using crystal receivers which 
require the most energy, re-rad iate the 
least, require the largest antenna, an d 
therefore cast the greatest shadows 
beyond . 

An important hint therefore in the 
opera tion of a crystal receiver is to 
de-tune the instrument when it is not 
in use. This does not mean that the 
adjustment of the crystal need be d is­
turbed-merely move the tuning adj ust­
ment to one extreme or the other. 
An antenna out of tune casts no shadow. 

In addition to the crysta l r eceivers 
in our radio audience, there are thousands 
of vacuum tube receivers used at var­
ious distances from the transmitting 
station. Thes'e fall' into three gen'eral 
classes: The simple tube set without 
re eneration; ,the- regenerative receivers; 

Chewing gum while listening-in with the phones clamped tightly to the ears, results 
in the ears assuming a shape much related to a cauliflower and imparts to the jaw a 
delicate tinge of black and blue. 

a nd the receiver wit h radio frequenc y 
a mplificat ion , usually working with a 
loop a ntenn a. 

The first, or simpl e t ube set, owing 
to its lac k of sensitivity, can be used 
effect ively onl y within a short distance 
of the broadcasti ng station . This type 
of set is usually s imple to operate, 
requiring onl y the adj ustment of tuning 
after the fil nments of ,the tubes have 
been lighted. 

The regenera tive receive r is the most 
common set in use and, on account of 
its high sensitivity and selectivity, 
when properly used will be found to 
be t he best all arou nd radio receiver. 
It is this type of receive r that I par­
ticularly wish to refer to. Many opera­
tors attempt to use such a n in strument 
with th e same large anten na that was 
used with a crysta l set, a nd th ereby 
lose the advantages of the receiver. 

They wonder why the receiver picks 
up severa l signals a nd apparent ly will 
riot' -sele'ct one a lone. Th e trouble is 
with the anten na. The sharp se lect ive 
t uning of d regenerative receiver ca n 

be ta ken advantage of only with a 
small antenna. It is not necessary to 
use a double circuit receiver to obtain 
satisfactory results and prevent inter­
ference. 

Nearby Broadcasts 

Theoretically, with a small antenna 
the same strength of signal can be 
obtained at "the best point of adjust­
ment of tuni,ng and regeneration. Prac­
tically, the adjustments can be made 
so close that no a pprec iable signal is 
lost a nd the sharpest of tuning is ob­
tained. If one is troubled by the recep­
tion of two or more nearby stations 
at the same time, a small indoor antenna 
should be used across the top of the 
room or of the roo m above. 

This will a llo"- the separate selection 
of signa ls, unless they are on almost 
t he same wave length, and, with little 
practice in adjusting the instrument, 
distant signals can be picked up readily 
a'nd sat isfac torily. To obtain the best 
result s with the regenerative receiver 
the operator should use only the pre-
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ferred methods of adjustment, and 
wish to call attention to some of the 
important things to be considered in 
the operation of this type of receiver-

Most of the users of the regenerati ve 
receiver know that it has an Armstrong 
circuit, and that by the adjustment of a 
"tickler," "intensity regulator," "plate 
variometer," or "regenerator," which­
ever it may be called, the signal can 
be increased greatly. They know also 
that at a certain point the detector 
will commence to oscillate and the 
receiver will omit whistling noises or 
beat notes, as they are called, when the 
tuning is run through an incoming wave. 
Few of those using this type of receiver, 
however, know that these whistling 
noises can be heard in a neighbor's 
receiver and that similar noises which 
are heard when a set is not being ad­
justed are caused by a nearby receiver 
improperly adjusted. 

As regeneration is increased the amount 
of reradiation from an antenna in­
creases until, at the point just below 
oscillation, the reradiation - is equal 
to the absorptipn, the loudest clear 
signal is received, and the receiver 
neither disturbs a neighbor nor absorbs 
any appreciable energy, which can 
pass on to the more distant listeners. 

Booster Stations 
The most common infractions of 

radio etiquette are the use of regenerative 
receivers while oscillating and the hunt­
ing of signals by picking up the carrier 
wave with the detector tube oscillating. 
Most radio operators have found tha t 
by careful adjustment the "beat note " 
can be lowered in pitch to a centra l 
point where the noises stop and a signal 
can be heard with the tube oscillating. 
This adjustment is known as the method 
of "zero beat reception." Under this 
condition, a receiver radiates more 
energy than it absorbs so that the 
station can be considered as a booster 
station which will reinforce a passing 

Rutledge R. Mayo and his combination honeycomb coil and neutrodyne 
radio set. It consists of a three-circuit honeycomb set for long wave recep­
tion and a neutrodyne set for short wave reception, all moun ted on t he same 
panel. The same tubes are used for either receiver. (Kadel & Herbert.) 

ra dio signa l. If such booster st a tions 
were properly loca t ed a nd the adju st ­
men ts could be m a de so as not t o pro­
du ce a ny distortion, this method of 
rece iv ing might help reception condi­
tions. This, however , is not the case 
a nd zero beat rece pt ion should be 
avo ided . 

It will be found tha t the qua lity of 
signa l is greatl y impa ired under this 
condition of adju stment. It is evident 
a lso tha t ge tting in a nd out of the 
"zero beat " adju st men t will cause di s­
agreeable noises in t he neighborhood 
a nd eve n when the ad justment has 
been obta in ed ma n y snort s a nd grun ts 
a re p rod uced b y t he slightest cha nge 
in the wa ve length of eit her t he t ra ns­
mittin g sta tion or t he rece iver. 

A closeup of the combination three-circuit honeycomb and neutrodyne 
set. (Kadel & Herbert.) 

In hunting signa ls it is a co mmo n 
practice t o have t he detec t or tube 
oscillati ng and then , a ft er finding a 
carrier wave, to lower t he regeneration 
to a poin t below oscillation to clear 
up t he signa ls. This practi ce d isturbs 
others who may be t uned to t he sa me 
wa ve a nd is a n unsportsma nlike pro­
cedure that ruins their enjoyment of 
radio broadcasting~ 
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T h e Proper Meth od 
I should li ke to suggest the following 

method of receiving broadcasting pro­
grams with regenerative receivers. Aft er 
adjusting the fil a ment currents of the 
vacuum t ubes to a point which has 
been foun d to be satisfactory increase 
t he regenerat ion t o a poin t just below 
oscillation. Now t une th e se t slowly 
up or down t he ~ ca le , keepin g th e 
regenera tion adju sted j ust below oscil­
lation un t il th e desired signal is heard 
or a breathing sou nd is not iced, ind icat­
ing th e presence of a ca rrier wave from 
a st a tion which may not be operati ng 
a t the instant. 

If the receiver is well design ed the 
a djustment for regeneratIOn wi ll be 
practically t he same t h roughout t he 
range of broadcasting wave lengths 
a nd any wor.th while signa l can easil y 
be tuned in, after which the volume 
ca n be increased by a fi na l adju stmen t 
of t he regeneration . 

You wi ll soon be able to pick up 
signals just as easi ly b y this met hod 
a s you can by t he bea t note method. 
If everyone wi ll hun t signa ls a nd listen 
t o t he music with the detect or t ube 
adjusted in th is way, t he quali ty of 
b roadcast progra ms will be ver y m uch 
improved. The gurglin g, rough , a nd 
d isto rted music which is now heard , 
in a la rge part is d ue to the rera diation 
from many osci llating rece ive rs , will 
d isappear. T he whistlin g noises which 
go up a nd down th e scale, d ue t o a 
neighbor 's hun t in g signals wit h a n 
oscillating receiver, will be elimina t ed. 
The steady screamin g notes which a re 
heard a t or a rou nd tf. e signa l from a 
broadcasting station are due t o inte r­
ference between two or mo re broad­
casting stations a nd canno t be eli minated 
un ti l a grea t numbe r of these station s 
a re closed up or a re given in divid ua l 
a nd separated wavelengths. 

Chile Is in Line 
Another step was taken in the develop­

ment of rad io-telephony in Chile recen tly 
wh en for the fi rst ti me a conversation 
was held between a private broadcast­
ing st a tion , belonging to a Chilean 
a mateur in Vina del Mar, on t he Pacifi c 
Coast, a nd T ucu man, Argen ti na. The 
Vina del Mar station wa s distinctly 
heard in a radio club in the latter city at 
mid night, whereupon con versation was 
kept u p for over an hour. A few days 
la t er , conversation was established be­
tween the Chilean coast and Buenos 
Aires. 1\'1 usica l programs from the 
Vina del IVl a r station were also clearly 
hea rd on board vessels travelin g a long 
t he Chilea n coast. 

T he number of Chilean ama teurs has 
been growin g for some time and not a 
few have insta lled a pparatus in t heir 
homes. Attempts to commercia lize rad io 
interests have been ra re a nd half-hearted 
heretofore, but a strong business 
organization has been formed in Sa ntiago 
under the fir m name of " Compania 
Radio-Chi lena ," for t he p urpose of 
installing a n u p-t o-da t e a nd ad eq ua te 
broadcasting station on th e roof of 
San tiago's si ngle skyscraper , t he " £di­
ficio Ariztia." 

Another tuned radio frequency picture. The radio frequency trans­
former's location with reference to the condenser is plainly shown. Walter 
S. Lemon, the designer of this outfit, gets distance with a loop a erial. (Kadel 
& Herbert.) 

Jack Barnsley of complete silence, he has received scores 
of messages from me mbers of Mac-

Prince Rupert , B. c.-Starting off Millan 's crew a nd sent t hem on to rela­
with a queerly construct ed ho'memade ti ves a nd fri ends in the states by means 
radio receiver that would be the laughing of t he t raffic syst em of t he A merican 
sto'ck of the most uninitiated presen t Radio R elay League, of which he is a 
d ay radio fa n, J ack Ba rn sley of this member. H e uses a n improved t ype of 
place now has a high power a mateur I regenerative receiver with two-step a udio 
sta tion tha t has made him the only con- amplifier. 
necting link bet ween the Arctic explorer, 
Capta in Donald D. Mac Millan, and the 
whole civilized world . 

Beside being peculia rl y well situated 
t o receive messages from the li t tle 
schooner, "Bowdoin," in winter quarters 
a t Refuge H a rbor, he has a radio recei v­
in g set a nd a ntenn a installiltion tha t 
co mpares favo rably with some of the 
bes t st a tions in t he United Sta tes. 

It was so metime in 1910 t ha t Barnsley 
than ked his lucky stars for t he good 
fort une t hat had bro ught him a Bell 
telephone receiver, a d r y battery, a 
co uple of carbons' and a hatpin wit h 
which to b uild his first rad io appa ratus. 
He made his coil from so me stray wire, 
head phones from t he single receiver, a 
detector from t he carbon s a nd the steel 
need le, sha rpened to a fi ne point, for the 
movable pa rt . 

A few yea rs later and Barn sley was 
working for the Marcon i Company as 
a \\Tireless opera tor on coastwise steam­
ers, finall y on board the "Empress of 
Russia" when he visited J apan , China 
and Mani la. A recruiti ng sign fo r t he 
Royal Ai r Force attracted his attent ion 
in 1917 a nd th ere fo llowed a " hi tch" as 
instructor in the army. 

Since he established communica tion 

Radio Jumps Mountain 
R adio is being used successfull y in 

India t o send messages over a moun ta in 
15,000 feet in height. P reviously , con­
siderable difficulty was foun d in wire I 

co mmunica tion due to heavy snow­
d rifts a nd storms which severed the 
Ji nes. This achieve ment has been effect ed 
bet ween the c it ies of Srinagar a n d 
J a mmu, in Kashmir. Other installa tions 
have been effect ed or a re p b nned in 
Bhopal, Gwalior, Hyderabad a nd R ejkot, 
by Marconi engin eers, Trad e Com­
missioner Spofford reports to t he United 
Sta tes government from Calcu t t a . 

If your newsdeale r has s old ou t 
his supply of RADIO AGE you are 
likely to miss just the hook-up that . 
you have been looking for . To I 

avoid any such chance fill out the 
coupon in this issue and send in your 
s ubscription. Then y ou will be safe. 
And don't forget that with each 
s ubscription at the special price of 
$2.00 a year, or $1.00 for six months. 
we send you free the popular Rein­
a rtz Radio booklet FREE. Address 
Radio Age, 500 N. D"!arborn Street, 
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How to Copy Wireless Code 
Signals 
By FELIX ANDERSON 

Technical Assistant Radio Age, and Kendall North, Radio 9BDL 

Installment Two 

A SSUMING that yo u are now so 
familiar with the sounds of the 
various code characters of the 

radio telegraph alphabet, that when 
the sounds DAH DAH DAH DAH di 
DA H are issued you '" ill recognize them 
as O. K. within a reasonable time limit, 
we will proceed with the next steps 
toward making you a proficient operator 
as far as codc copying is concerned. If 
you find that you are having trouble in 
recognizing the various letters, we would 
advise your spending a little more time 
and effort on them, as in this case, a 
little too much is a great dea l more 
beneficial than not enough. 

Now that you have the accents, sounds 
and construction of the code character 
firmly placed in mind as a musical sound, 
the next step will be to familiarize your­
self and train your arm to repeat these 
combinations with a key. 

You will now need a few pieces of 
apparatus; namely, a key, buzzer and 
source of power. The key should be 
chosen ",ith care, and we would advise 
that you do not purchase a makeshift 
affair, inasmuch as from our experience 
we know that you will undoubtedly 
"fall" for the transmitting game sooner 
or later, once you have learned the code, 
and then you will agree with us that it 
is certainly didiDAHdit DAHdididit, 
(FB or fine business) to have a creditable 
key handy. The buzzer can be pur­
chased from your local hardware store, 
or can be of the high-pitch type, which 
is procurable at any radio store. If a 
high-pitched buzzer, sometimes called 
high frequency buzzer, is used, it will 
be necessary to use direct current from 
.a local storage ba ttery, but if an or­
dinary buzzer is used, the 110 volt house 
lighting current, stepped down by a 
small toy transformcr may furnish the 
juice. A key which is vcry popular"with 
the amateurs, called the Boston key, 
'can be procured at almost any good 
radio store which handles transmitting 
apparatus. 

Selecting the Tone 

Connect up the apparatus as shown 
in Figure 1, and then proceed to adjust 
the buzzer for the best tone . . A smooth, 
soft, easy to read, tone is the best, and 
the ear of the person using the apparatus 
can best judge this. The high frequency 
buzzers usually have an adjusting screw 
provided for changing the note of the 
buzzer, but the plain house buzzer, of 
the type procurable at the hardware 
store, will take a little closer adjustment 
for a nice note . This may be accom­
plished by placing a few pieces of fine 

Figure 2. This illustrates the correct 
position of the hand when sending. The 
wrist should not touch the table, and the 
heavier muscles of the forearm should do 
the work, the finer touches being made by 
the more delicate muscles of the wrist and 
fingers. 

pieces, to take any harsh sound away. 
After you have adjusted the buzzer 

to the best tone, the next matter will 
be to set the various screws provided 
on the key to suit your individual fist. 
The key should just have enough tension 
or spring to bring it up with easy break, 
but should have sufficient spring to make 
smooth sending possible. The best key 
adjustment will be found after a few 
hours' practice. The spacing should be 
just a little less than 1-32 of an inch, 
or sufficiently wide to prevent arcing of 
the contacts. 

Get yourself seated in a comfortable 
chair, at a table or other firm support, 
that is plenty wide to allow you to place 
your entire arm from the elbow down 
on the table. With the index finger 
and middle finger placed loosely but 
firmly on the key, with a slight curve 
press the key down firmly, and then 
release it. The key when released should 
follow your fingers back to the original 
off position. 

If it does n.Jt, the key is needing a 
little more spring, and should be adjusted 
to assurc smooth working. Whcn ad­
justing the key, the signal dididiDAHdit 

D~ 
8UlZER 

or the word "test" is usually sent, and 
if difficulty is experienced in snapping 
off the dits smoothly, the key should be 
so arranged that it becomes possible to 
do so. The entire forcarm should be 
relaxed, and the fingers, while firm, 
should touch the knob lightly. The 
habit of sending with the forearm relaxed 
should be culti vated, inasmuch as send­
ing ",ith the arm "cramped," or rigid, 
",ill result in what the amateurs dub 
"glass arm" or "pumphandle fist." 

Starting to Send 
Take a piece of newspaper, choosing 

some item of interest, which contains 
some n umbers and all the letters of the 
a lphabet, and putting yourself in the 
frame of mind of an operator of a high­
power long-distance station, with thou­
sands of receivers tuned in on your wave, 
start to send PX (press), consisting of 
the newspaper item you are sending 
from. If you come to a dollar sign, 
spell out the word dollars preceding the 
number. If you come to a comma, om it 
it, and when you encounter the end of 
a sentence, merely make the space 
between the last word of the preceding 
sentence and the first of the next suffi­
ciently long to show appreciable differ­
ence from the spacing of the words. 

When you are sending, see to it that 
at no time your fingers touch the metal 
of the key. There will come a time later 
when you will have about 100,000,000,-
000,000 volts or more passing through 
the key circuit, and the sensation is not 
one of pleasure, when direct contact is 
made. Don't forget to use the wrist 
movement. 

Send slowly-If you speed up your 

KEY 

10 SOURCE OF pOWER 
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transmitting before you really know how 
to handle the key, you will only acquire 
jerky, ill-spaced sending, and nothing 
will be accomplished. l\Iake your dashes 
three times as long as your dots, and 
longer if you find trouble in making 
the sending smooth. The dits or dots 
should be snapped off with a quick move­
ment of wrist and fingers combined. 

A word as to the proper accent of the 
individual characters as they appear 
in a word or sentence is probably the 
next thing to be considered. Between 
some characters such as Sand Hand 
T and M or 0, the space will have to 
be somewhat emphasized to prevent t he 
combination from being confused. The 
spaces between the lette rs of a word, 
should be about one-third of that o f t he 
spaces between words, and the spaces 
between the words of a sentence shou ld 
be about a third of the space between 
the spaces separating the. sentence. 
We will once more call your attention 
to the proper accent of the DAH com­
ponents of a character, namely in t he 
case of the letters C and N. The letter 
C shou'ld be sent DA HdiDAHdit, making 
the characters sound as a part of one 
letter, while the combination N N should 
be sent DAHdit--DAHdit with an 
emphasized space between t he two 
letters. One cCin readily see how th is 
precaution will prevent the sound from 
being confused. In any case where this 
double combination appears, t his rule 
applies, and it also holds for characters 
where a series of dots or dashes compos­
ing the .characters of a letter appear in 
close sequence. By a ll means, send 
slowly, as slow sending always results 
in the proper formatio n of the char­
acters, and later develops in to a smooth, 
easily read "fist." 

Corr ecting an Error 

If you make an error in transmi ssion, 
t he proper way to correct it is to send 
didi DA HDAH didit, the sound for the 
interrogation point, and then to repeat 
the entire word in which the error was 
made. The old way is to send a series of 
fast dots in quick succession, but among 
a mateurs the interrogation method has 
almost entirely superseded this method. 

One of the reasons we emphasize the 
fact that one should not send faster 
than he can receive, is explained by the 
tradition among amateurs that the 
person with whom communication is 
being carried, will, if he is a good opera­
tor, not send any faster than the one 
with whom he is talking. , 

Give yourself plenty of practice with 
the key, as it will assist you immensely 
in copying signals later on. About a 
week of practice for a starter before 
attempt ing to copy regular transmission 
over the air is a good plan, as you wi ll 
then be more likely to recognize a ny 
errors in your sending. After you have 
worked out this phase of code learning 
to your own satisfaction, the next step 
will be to proceed with the interesting 
business of 

Actual Code Copying 

It will probably appear to the reader 
who has started the business of learning 

him through a great many unnecessary 
preliminaries, but we want to assure 
you that everyone of them is v ita lly 
necessary in the course of the making 
of a good operator. This next step is 
the real test of how much you have 
appl ied yourself to the foregoing pro­
cedure, and is a lso a test of your patience, 
perseverance and applicat ion . 

Scare up that piece of paper you used 
in the first steps of learn ing the code, 
and get yourself a pencil to copy with. 
\Ve wi ll assume that you have a receiver 
capable of tuning down to 200 meters, 
and that you know a lmost exactly ,,,here 
the amateur "offenders(?)" come in. 

Before we go further, we want to tell 
you right now, that you shouldn't be 
disappointed if you can't copy every­
thing that comes through the receivers 
- there a re times when the most expert 
of us can't do it. Some of the tra ffic 
go ing through is snapped off at a mighty 
live ly rate-about twenty-five or thirty 
words a minute-and you have to step 
kinda live ly to cross your T's a nd dot 
yo ur I' s when copying. But on the 
other ha nd, you can a lways single out 
so me fellow who is going along at a 
ra t e more your size, a nd that is the one 
yo u should start on. At a ny ra te, don't 
let yourself become disappointed-here 
is where the real trial co mes in. 

Choose one of the signals of code 
that is going at a speed tha t enables 
yo u to recognize some of the letters as 
t he sending goes a long. Tune the signal 
in to the loudest point, and then start 
to put down just wha t you hea r. Copy 
the letters as they come in, read ing 
a bout two or three letters behind the 
sending, i. e., you s hould acquire the 
habit of read ing slightly behind the key. 

I3y this we mean that you should 
be putt ing down the letter yo u heard 
two or three let t ers back while yo u a re 
reading the ones that a re being sent. 
If you find that th is is too far advanced 
for you then merely listen hard, putting 
down the ones that you recognize. 

Copying Calls 

The best practice for this is to listen 
to some sta tion calling, inasmuch as 
when a station is calling another, the 
transmission rules require that the one 
calling shall se nd the call of the one being 
called three times followed by the sign 
DE and then sign his own call th ree 
times. This it can be readily seen offers 
much chance for the beginner to correct 
mistakes in copy, and get the entire 
transmission correct. Calls will prohably 
be the first code signals you will be ahle 
to recognize, and therefore you will 
probably start to find it interesting. If 
when you are listening to this process 
of calling, you miss a letter, copy the 
next one-don't stop, as when the call 
is repeated you will be able to put in 
the missing letter. 

As you progress with your receiving 
speed you will find yourself copying 
signals that are mea ningless as fa r as 
making sense out of you r copy is co n­
cerned. You find that you have the 
entire transmission correct as you know 
that you have written clown just what 
you have heard, but when it comes to 

make a ny sense . So before we lure you 
a ny further into this m ysterious business , 
we want to let y ou in one some of the 
traditions, abbreviations, conventions 
a nd procedures used among the code 
listeners a mi senders. 

What is Said in Code 
First of all we want to tell you that 

the United States is divided up into nine 
rad io districts . Briefly, we will tell you 
how these subdi visions come: 

FIRST DISTRICT: 

H as its headqu arters at First District 
Customs House, Boston, Mass. It 
includes the states of l\'laine, New 
H a mpshire, Vermont, Massachusetts, 
Rhode Island and Connecticut. 

SECO N D DISTRICT: 
Headquarters at the Custom House, 

New York, N . Y., a nd comprises the 
counties of New York, Staten Isla nd, 
Long Island and those on the Hudson 
River, including Schenectady, Albany, 
a nd Rensselar of the State of New York; 
also the counties of Bergen Passaic, 
Essex, Union, Middlesex, l\'1onmouth,­
Hudson, and Ocean of the State of New 
Jersey . 

THIRD DISTRICT: 
Headquarters, Custom House, I3alti­

more, Md. It comprises a ll o f the coun­
ties in New Jersey not included in the 
a bove list; all counties sOllth of the 
l3lue l\Iountains in Pennsylvania, the 
states of Delaware, lVIaryl a nd, Virginia 
a nd the District of Columbia. 

FOURTH DISTRICT: 
H eadquarters at the Federal I3uilding, 

I3altimore, Md. The fourth clistrict 
includes the states of North Carolina, 
South Carolina, Georgia, Florida and 
the territory of Porto Rico. 

FIFTH DISTRICT : 

Headqua rters at the Custom House, 
New Orleans, La., a nd is composed of 
the states of Alabama, l\1ississippi, 
Louisiana, Texas, T ennessee, Arkansas, 
Oklahoma. and New Mexico. 

SIXTH DISTRICT: 
Headquarters, Custom House, San 

Francisco, California. The states of 
Calif ornia, Nevada, Utah, AI izona ancl 
the territory of Hawaii compose this 
district. 

SEVENTH DISTRICT: 
H eadq uarters at the Federal I3uilding, 

Seat tle, Wash. The seventh district 
comp rises the states of Oregon, \Vash­
ington, Idaho, Montana, 'Wyoming and 
the territory of Alaska. 

E IG HTH DISTRICT: 
Headquarters at the Federal I3uilding, 

Detroit, Mich. The E ighth District 
comprises all the counties of New York 
not included in the second district; all 
the cou nties of Pennsylvania not included 
in the third district, the states of West 
Vilginia a nd Ohio a nd the lower penin­
sula of the State of Michigan. 

N I NTH DISTRICT: 
Headquarters a t the Federal Building, 

Chicago, Ill. The ninth district com-
__ .. __ __ . _'. ...8 . ~. • 
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diana, vVisconsin, Minnesota, Kentucky, 
Kansas, Missouri, Iowa, Colora do, South 
Dakota, North Dakota, and the upper 
peninsula of Michigan. 

By referring to the above list you can 
tell what radio district you are in. 

The calls of amateur stations are 
arranged in alphabetical order, classified 
under the varioqs districts. Thu s, if 
you hear 1 C N I you can tell that you are 
listening to an amateur in Massachu­
setts, or in t he' first distric t. The govern­
ment when issuing liscenses a llots a call 
to each station. These calls are classified 
in the order of from what district they 
come from, and are listed in call books 
similar to a telephone, book. Thus if 
you hear the call, you can readily look 
up the fellow and find his address. 

Ship, naval, commercial a nd other 
stations are listed in another call book. 
Copies of either book may be had b y 
writing the Superintendent of Docu­
ments, Bureau of Printing, at vVashing­
ton, D. C. 

Q Signals 

International agreement provides for 
what the amateurs call "Q" signals. 
A copy of this set of international signals 
is printed hereafter in this article. The 
use of these signals is to cut down the 
verbosity of asking commonplace ques­
tions as to operating conditions, traffic, 
etc., and make the transmission more 
speedy. When the signal QTC is hea rd 
it means "I have a message for you," 
and reversed or rather interrogat ed 
thusly: QTC? it conveys the senten ce: 
"Have you a message for me? " When 
.the signal QRZ is sent, it means "your 
signals are weak here," and when inter- . 
rogated QRZ? it reverses the idea and 
asks "Are my signals weak?" One can 
readily see how this speeds up the inte r­
change of thoughts concerning the exist­
ing operating conditions. We would 
recommend that every cod e learn e r 
memorize the following Q signa ls, as they 
are nearly always used: QTZ? QSR? 
QSA QRK QRS QSL and any others 
a s the need comes, but the ones above 
mentioned are sent through the a ir 
many times in a day, and therefore to 
understand what is going on, you should 
know them. 

"Ham" is the term applied to the 
a mateur who is interested in the business 
of sending code signals. In his ever yday 
life in radio, he makes use of a lot of 
snappy signals to convey his thoughts 
over the air, which to the average reader 
would not m ean much. Allow us to 
explain. 

Taking an ext ract from some of our 
own pieces of copy in g, it runs something 
like this: 

tks fr QSR om ur FB hr vy QSA a nd 
stedy nm hr nw so best 73s c u agn sk. 

Could you understand that? N o? 
Neither could we when we started, a nd 
every time we heard some new abbrevia­
tion we had to run around and get some 
OM to help LIS out in the matter of d ecod­
ing it. Taking the first part of the a bo ve 
extract: tks means thanks, fr mean s for , 
QSR relaying, and om means "Old 
Man." Old ~an is a term used arriong 

amateurs in transmission, a nd is sig­
nifica nt of the spiri t of good will a nd 
fri endship existing between amateurs. 
So you see, t he whole thing put t ogether 
into real la ngu age would mean: "than k 

you for relayi ng that message for me, 
old man"; and the remaining transmis­
sion when decoded wo uld read: 

"Your signa ls are fine business here. 
They are very loud a nd st eady. Nothing 

USE 
NATIONAL 
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Jobbers and Dealers 
write for Sales 
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PRICE 
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- for best r esults. That 's what thousands 
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volume and clear reception. The new 6 to 1 
r atio means greater volume without sacri­
fi cing any of the heautiful tone q uality ob­
tained with the well known 3 1-2 to 1 ratio. 

No matter what ratio ol National you em­
ploy you will experience minimum distor tion 

National Transformers arc of sturd v con­
struction scientifically perfect; are finely fin­
ished, a re equally efficient in all circuits a nd 
give excellent results with a ll types of tubes. 

After carefully testing National Transform­
ers l\ lr . F. D . P earne has given them his per­
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If your dealer cannot supply you, order 
direc t . Be sure to mcntion name of dealer. 
We guarantee satisfaction . 

National Transformer Mfg. Co. 
Dept. 1216. 154 Whitin~ St. Chica~o . III 

Chicago's First 
Radio Market-Place 

Amateurs and fans- get together in buying, 
selling or trading radio sets or parts. 
Hundreds of fans are meeting each other to 
mutual advantage by way of Chicago's only 
radio market-place- the Chicago Herald and 
Examiner "Radio" Want-ads- where they can 
deal directly with one another in buying, selling 
and exchanging equipment. 
Read the Herald and Examiner " Radio" Want­
ads. If you can't find what you want, or if 
you have something to sell or exchange, phone 
a Want-ad to Main 5000. 

Herald & ExaIniner 
"Radio" Want-ads 
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more here now so best regards, will see 
you over the air again," (sk) end of 
transmission. 

That's the way the amateur talks over 
the air. I t's almost a language of its 
own, and to let you on the fun of the game 
we are printing some of the commonest 
abbreviations used among code operators: 

The signal di di DAH di DAH for 
O. K. 

73 for Best Regards. 
wlom for Well Oli l'vlan. 
k for Go Ahead. 
Sk for finish of transmission. 
hr or er-here or hear. 
ka-attention. 
no soap-for nothing doing. 
tnx, tks, tku-thanks, thank you. 
es-and. 
msg-message. 
tfc-traffic. 
cuI-see you later. 
c-see. 
gg-going. 
u-you. 
r-are. 
ur-you are, your. 
oic-Oh I see. 
rcd, r-received. 
abt-abollt. 
min-minute. 
fixt-fixed. 
wI-well. 
om-old man. 
dg, yl, ow-refers to a young lady 

operator, namely dear girl, young lad y, 
or old woman as the case may be. The 
term ow is only used when the two per­
sons talking are very well acquainted. 

Istn-listen. 
QST-stand by and listen. Copy what 
have to say. 
fm-from. 
eo-to. 
spk-spark. 
cw-continuous wave. 
becuz-beca use. 

arrl-American Radio Relay League. 
tt-that. 
The signal diDAHdi di dit means 

wait. The signal DAH di di di DAH is 
the signal sent while thinking, illustrated 
thusly: 

er nr 12 fm chgo eo (address) 
(and then the signal - ... -) 
crd . recd. taks. wI qsl. 

sg 

sg-signed. 
QSI.-acknowledged. 
chgo-Chicago. 
NY-New York. 
crd-card. 

9DQS 

There are many other abbreviations 
and forms of spelling words for which 
no rules can be formed. In code, the 
quickest, simplest and most effective 
way possible is use d in conveying 
thoughts. No rules for spelling, tense, 
or other grammar exists excepting in the 
transmission of reports, commercial mes­
sages and other formal business. 

The amateur laughs over the air when 
something funny is said or done by send­
ing Hi hi hi or mim mim or else ha ha. 
More than once we've experienced the 
razz when calling a sixth district station 
with a quarter K\V spark set, and when 
we reset the antenna switch for r~ceiving 
were suddenly overwhelmed by a host 
of hi's, ha's and mim's coming from 
about fifty local stations due to the 
futility of trying to work about 2,000 
miles with 250 watts spark. As the 
amateurs say over the air at times 
"tonk" or "AwL" 'Ne think that this 
is a pretty good starter on abbreviations 
for you to acquire, and want to say that 
you have at your command more pleasure 
in using them than any amount of jokes 
you can spill verbally on your friend Bill. 

We want to show you what just a bit 
of amateur "chewing the fat" going 
through the air is like and print the 
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following taken from the logs of the 
stations of the writers. (By the way a 
log is a record of the business of the 
station, the calls heard and any other 
interesting items.) 

\Ve will take our own specific call 
letters and enact a little chat over the air: 

CQ CQ CQ de 9BDL QTC CQ CQ CQ 
de 9BDL k (That's 9BDL saying that 
he wants somebody to relay a message 
for him.) CQ is the general call. Here's 
someone calling him. 

9BDL 9BDL 9BDL DE 9DQS 9DQS 
9DQS GE QSR QRV 9BDL 9BDL 
9BDL De 9DQS 9DQS 9DQS k. 

(That was station 9DQS calling 9BDL 
saying good evening, I am ready to relay 
the message for you.) 

R 9DQS de 9BDL r ok er nr I fm 
hr eo john smith 1234 western st., los 
angeles cal bk crd rcd Itr follows with 
dope on cw set. pse qsl. sg kn 9BDL 
hw I? 9DQS de 9BDL k (9BDL giving 
the message to 9DQS and asking how he 
got it.) 

R 9BDL de 9DQS ok 1qrv29BDLcie 
9DQS k. 

(9DQS saying number one is O. K. 
and for him to go ahead with number 2.) 

r 9DQS de 9BDL tks sa om if u c 
dorothy tell her no soap abt tt dance 
nxt satrday. gess nill nw QTC? 9DQS 
de 9BDL k. 

(9BDL acknowledging receipt of mes­
sage by 9DQS and asking him to do a 
personal fa vor for him. He then says 
he has no more traffic to handle and 
asks 9DQS if he has any further messages 
to handle.) 

r 9BDL de 9DQS OK art om nm hr 
nw so cuI 73 sk 9I3DL de 9DQS k. 

(9DQS saying all right old man, 
nothing more here now so will see you 
later, best regards, and signalling end 
of transmission. 

73 sk 9BDL. 
(9BDL announcing his willingness to 

sign off) usually followed by the signal 
di dit from the station last talking 
telling other stations who may be waiting 
to go ahead. 

This, however, is just one of the most 
common examples of the type of trans­
mission going on right over your head, 
a nd does not show you the pleasure 
derived from listening to stations from 
a ll over the world, listening to reports 
of wrecks, disasters, steamship distress 
signal s, etc., but even then, it is fun to 
know what the other fellow is doing so 
that you cannot understa nd it. 

We sincerely hope that the foregoing 
pointers will help many fellows who 
desire to become real honest-to-goodness 
radio bugs on their way to understanding 
more of the mysteries of the radio game 
and we hope that at some time we may 
have the pleasure of conversing with 
some of our readers over t he a ir through 
the medium of code, as taught through 
the columns of RADIO AGE. We want 
to tell you that if there are any further 
details that puzzle you with regard to 
copyi ng the code, we sha ll be pleased 
to answer them for you through the 
regular service in RADIO AGE'S Trou­
bleshooter department. 

Gess nm hr nW so hope to wrk u -over 
the airsumtime best 73's. 
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Enthroned by Radio 
THE engagement of Senorita Carmen 

Fernandez Ramos, Cuba's beauty 
queen, has just been a nnounced, thus 
providing a climax to a series of unusual 
triumphs, and proving the potential 
value of feminine charms backed by 
loyal friends. 

Four months ago this orphan girl was 
poor and obscure, her perfect Cuban 
type of beauty known only to her fellow­
operators at the long distance switch­
board of the Cuban Telephone Company 
hi. Havana. Today, because of tha t 
beauty and because of those felIow­
operators, she is one of the most stylishly­
gowned women in the Cuban capital; 
she has $8,000 in cash; is soon to marry 
Havana's exclusive photographer of the 
wealthy and the _socially prominent , 
and her name and features are known in 
North America from Atlantic to Pacific. 

When El Mundo, one of H avana's 
leading newspapers, offered a $5,000 
prize for the prettiest girl in the Republic, 
the telephone operators decided to back 
their charming comrade against the 
formidable field. And it was formidable, 
for Cuba producers a t least as ma ny 
pretty girls to the acre as any country 
on earth. 

The Cuban Telephone Company oper­
ates Broadcasting Station PWX, the 
chief source of entertainment of the 
thousands of radio fans in the I sland, 
and with a voice which, incidentally , is 
heard in every state of the Union and 
throughout Canada. The operators 
decided to conduct their campaign by 
radio. 

Other candidates used old-fashioned 
methods. But they could not co mpete 
with the Radio Girl. Carmen was 
elected Beauty Queen of H avana by a 
majority of 100,000 votes. Meanwhile, 
the curiosity of radio fans in the States 
and Canada had been aroused, and there 
came numerous req uest s for her pictures 
from publica tions and from individua ls. 

As the selection of the prettiest girl 
of each province was to be made from 
photographs by a jury of Cuba's best 
known artists, Senorita Carmen's opera­
tor friends determined to t ake her to 
pose before the camera of the socially­
favored specia li st in feminine portraits, 
Joaquin Blez, tha n whom there was non e 
more excellent. 

Attired in a Parisian gown by Mme. 
Cumont, the ha ndiwork of the gay 
Cuban capital's fore most French modiste, 
and the first fruit of her victory in the 
Havana contest, Senorit a Ferna ndez 
Ramos climbed the st a irs to the BIez 
Studio. She present ed a decided contrast 
to the Cuban telephone operators, in 
their uniform attire of white shirt waist 
and bl tie cotton skirt. 

In his career, Senor Blez had surveyed 
the feminine charms of C uba's socia lly 
select with an impa rtial, professional 
eye, until he might have been adjudged 
immune to any irregular heart action due 
to the visions of~ loveliness that fre­
quently glided across the huge polar 
bear rug in his reception room. Just 
at the moment, he was photographing 
a member of the chorus of the New 
York Winter Garden. 

But when Senor Blez stepped to the 
door of his reception room, and his eye 
rested upon the exquisite features and 
form of the telephone girl, enha nced by 
the Parisian gown, t he disinterested 
professional glint faded forever from his 
eye, a s far as that part icula r senorita 
was concerned. 

There was something more tha n pride 
of his art that Senor Blez put into that 
job. His friends admitted that he had 
outdone himself. The jury of artists 
returned a quick and unanimous verdict. 
Senorita Fernandez Ramos was named 
the fairest exponent of feminine pul­
chritude in the province; subsequently 
she won the title of Beauty Queen of 
Cuba, and with it the $5,000 prize. 

Then the Havana City Council, out 
of tribute to the capital's fair daughter, 
voted $3,000 to enable her to buy a 
home. 

H avana's leading department store, 
inspired with the bea uty contest spirit 
which by this time had the Paris of 
America in its clutches, put up a selec­
tion of its best gowns as a prize, a nd 
announced a new contest. There was a 
gigantic window display of the photo­
graphs of contestants-and there was 
a lso a delicately ha nd-colored pastel of 
Senorita Fernandez Ramos, by Blez. 

The customers of the store took one 
look at the portrait in which the heart 
of the artist had directed his skilled hand, 
and cast their votes for Carmen. She 
won the gowns. 

Last of a series of brilliant social 
affairs ca me a charity ball at the Teatro 
Nacional. All H avana was there. It 
was a brilliant display of gowns and 
jewels, not to mention the array of 
beautiful women. 

Senorita Fernandez Ra mos led the 
grand ma rch, on the a rm of Senor Fon­
tanills, H avana 's social dictator. As 
she walked into t he spot light gla re 
behind a battery of movie cameras, she 
came face-to-face with a full length a nd 
a l most life-sized pastel portrait of her­
self. The name of the artist in the 
cornel was Blez. 

The Beauty Q ueen has posed for other 
C uba n artists. Of course, she has been 
approached by the movies. She has been 
put forward as a candidate in the inter­
national bea uty contest a t N ice. Variolls 
ot her offers have been made to her. 
But she continues working for the C uban 
Telephone Co mpa ny, among the loyal 
girl friends who fought her victoriolls 
campaign. 

If your newsdealer has sold out 
his supply of RADIO AGE you are 
likely to miss just the hook-up that 
you have been lookin~ for. To 
avoid any such chance fill out the 
coupon in this issue and send in your 
subscription. Then you will be safe. 
And don't for~et that with each 
subscription at the special price of 
$2.00 a year, or $1. 00 for six months, 
we send you free the popular Rein­
artz Radio booklet FREE. Address 
Radio A~e, 500 N. Dearborn Street , 
Chica 0 Ill. 

Charges Radio and Auto Batteries 
at I10IUe Over Night for a Nickel 

For a friend who owns a radio set or auto, what 
would be more appropriate than a gift which 
would eliminate the inconvenience and ex­
pense of taking his battery to a service station 
every time it requires recharging7 The 

is such a gift, appropriately dressed up in a 
beautiful package. It charges any Auto, 
Radio or "B" storage battery in the quickest, 
simplest and most efficient manner possible. 
Connects to any lamp socket-operates 
silently- requires no watching. Fully auto­
matic in operation- absolutely safe. Beauti­
fully finished in mahogany and gold. Un­
qualifiedly guaranteed. Over 125,000 already 
in use. 

At all good dealers, $18.50 complete ($25.00 
in Canada)-no extras to buy. 

It's your guarantee against 
substitution and appears 
on name-plate and package. No other 
charger is just as good. 

~Automati.IlectJoicalD..n.esCo.. 146 West Thi.d SI .. Cincinnati.O. 

U" Largl'st monuraclurl'rs or Vihroling Rl?difil'rs in Ine World ~ 

, 

T~isl arge saving is made pOSSIble by coming direct to 
you. mstead of going thru Jobbers. Distributors. Branch 
Houses. Dealers. Salesmen etc. Sta-Rite Batteries are 
guar.nteedfor 2 yrs.in writing and are made by one of 
the Largest b?tt~riesfactories in the Country, and who 
have been bUlldmg batteriesforover8 years. • 

TRY TO BEAT THESE PRICES 
AUTOMOBILE BATTf'RIES 

6 Volt, 11 Plate, Ford. Cher, Hup. Buick 
Clev~l.nd DUlant $11.50 

II Volt. 13 Plate. Overland. N ash. Buick, Reo. Palle 
Hudson. StudebakN. Ess .. x. Willys etc. $13.25 
12 Volt, 7 PI~'fH~In~~~ PN,,*~~Qt&~,+klin, $16.00 

RADIO BATTERIES 
2 voh for W.D. I I&W.D.12 1.6VOIt60amp.hr.S1.90 

tubes run 300 hours on I 6" 80" .. 8.85 
charge ........... $4.00 6 .. 100" .. 10.60 

4 volt for U V 199 $755 6 .. 120" .. IUD 
" . 6" I SO" •• 14.50 

,

- . '. A llbatteriosare fully guaranteed in writ-
"'. ing and shipped subject to examination. 
~ Send 10 per cent. with order. balance on 

. ' arrival. D educt S per cent. if full cash ac-
companies order. Shipped lame day order 

" received. Act now. 

STA-RITE BATTERY CO., Louinille. K~ 

OPERATE A LOUD SPEAKER 
ON ONE TUBE 

We h ave a new wonde r circuit that will effici e ntly 
work your loud s peaker on a single tube on local 
stations. Over 2,000 mile. have been covered loud 
and clear with phones. Parts are few and inex­
pensive. Easy to build. Send 25c for hook-up and 
complete instructions. 

Leumaa Radio Laboratories. 311 Fifth Ave., N. Y. 
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PICKUPS 

CO?VIPARING resul ts is one of the 
most entertaining diversions offer­
ed by radio, outside of listening . 

That next morning post mortem on what 
s t a tions were heard the night before is -
undeniably o ne of the joys of being the 
proud owner of a rad io set. When you 
hear Havana or POZ or some other 
distant station, yo u know that the other 
fellow wi ll be interested in knowing how 
you did it, a nd you naturally pass it on. 
to -the other bugs, being as modest about 
it as you can. That's the kind of spirit 
that keeps the game going. That's 
the way it started. If everybody were 
selfish a nd kept his results a d a rk secret, 
the game wouldn't move very fast . 

Therein lies the keynote of the popu­
larity of the Pickups By Readers depart­
ment. Every day we get many letters 
from readers tellin g us how they feel 
a bout this and that circuit , offering 
improvements and kinks, and sometimes 
cha llenging the other readers to "raise" 
their record for pickups. If this spirit 
of generous good will a nd good nat ured 
rivalry is continued there will be an 
increasing interest in radio. We want 
you to feel free to write this department, 
when you accomplish somet hing or have 
some little improvement or other that 
wou ld be interesting. You use the 
questio ns a nd answers department w hen 
you are having trouble-why not let 
the Pickups By Readers' department 
hear from you when your set is doing its 
darndest. 

C'mon BCL's! Let's ha,ve your lists 
a nd pet kinks. 

THE EDITOR. 

Last mo nth we featured letters from 
those who were getting results from the 
Cockaday circuit described in the August 
issue, and immediately we get letters 
from fellows using Reinartz, E rla a nd 

eot her circu its who good naturedly remark 
with a shrug of the shoulders "that's 
nothin g, listen to th is one:" 

RA DIO AGE, 
Gentlemen: 

I have been interested in noting 
your "Pickups By Readers" for the 
N ovember issue. The fact that 
1,000 miles reception on a two-stage 
Cockaday or Reinartz has been con­
sidered good performance impels me 
to report results obtained with my 
set. This is also a two-stage R einartz 
set, using power tubes, in the con­
ventional two stage transform er 
coupled amplifying circuit. 

I experience no difficulty in tuning 
out our loca l stations WWJ and 
WCX, a nd picking up out-of-town 
stations. vVe receive stations as far 
d ist an t as 1,250 or 1,300 miles so well 
on loud speaker, that they can be 
heard in the flat below us, and on 
t he street, also. Los Angeles (2,451 
miles) and Havana, Cuba (1,500 

AND HOOKUPS 
By Our Readers 

miles) come in nearly as well, except 
that their tuning is very sharp. I 
tune in most long distance stations 
without the phones on-using a loud 
speaker uni t on my victrola. 

My set is " homemade," using an 
outside antenna of three wires only 
thirty-five feet long, and about 
twenty-five feet from the ground, 
and in a relatively poor location, in­
asmuch as it is surrounded by trees, 
telephone wires, and power lines. 

The results I have secured make 
me a staunch Reinartz enthusiast 
and I would recommend it to anyone 
desiring a good moderately priced 
circuit. 

What were the long distance re­
ceptions you mentioned in connec­
tion with reception by W. Lehr of 
Chicago? 

Very truly yours, 
L. E. TREADWELL. 

1051 Baldwin Ave., Detroit, Mich. 

This letter makes R. R. C. (the 
Reinartz Radio Circuit) advance a couple 
of points in the field of radio circuits. Mr. 
Treadwell makes quite clear that the 
Reinartz is a consistent long-distance 
getter. With reference to Mr. Lehr's 
record: Mr. Lehr sent us a list 'way 
back in January at the beginning of the 
year, which we published in the January­
February number, and the day after 
RADIO AGE came out, the postman 

4E/?IAL 

staggered in through the door with a 
load of letters from fellows inclosing 
lists of stations heard on t-heir Reinartz 
sets. If you want to get a line on what 
some of the other fellows accomplished 
with this circuit take a peek back into 
the M a rch, 1923, issue of RADIO AGE. 

Back in May we published data rela­
tive to the construction and operation 
of the Erla reflex circuit. Just glance 
at this and see what it did for one of 
RADIO AGE'S regular readers: 

RADIO AGE, 
Gentlemen: 

I have read quite a number of ex­
cellent "Pickups" in RADIO AGE 
and some of the fellows certainly 
have been going some. Now I don't 
feel like I have accomplished won­
ders, but let some of the BCL's, 
especially those who want volume 
read over these: 

On Saturday night, October 13, 
between 9 and 10:30 p. m., the 
following stations were heard through 
an Art Mache unit with a die cast 
wood horn loudspeaker, connected 
to the single tube Erla reflex circuit 
constructed by myself, with the aid 
of RADIO AGE. All the following 
stations were heard clear and dis­
tinctly, and with enough volume to 
be heard throughout a large room: 
WGY, WJZ, WTAM, WOC, 
WOA W, WOS, WF AA and WHAS, 
my local station. 

II .OOO2~ 

.O~ 

,OOOS-YERNJ£R 

ABIJT 

-. GROUND 

Figure 1. This shows the circuit constructed by one of .our readers, which is giving 
unusual results. L1 is a spider web coil, having 10 taps, wzth taps at every seventh turn, 
making the coil 70 tu rns in all. 
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AT LAST! 

GREENBACK 
FIXED 

DETECTOR 
No more indistinct 

sounds. No time wast ed 
finding sensitive part of 
cryst al. Gr e atest im­
prov ement 0 n m a r k e t . 
FOOL-PROOF, D U ST­
PROOF, TROUBL E ­
PROOF. Used wherever a 
crystal detector is part of 
circuit. Get one today! 
Pin doll ar bill to this ad with 
na me and addresa and get it 

~~!~~a jd . . ........ .... 98e 
FULLY GUARANTEED 

LORAIN MFG. CO. 
Dept . A-12. 128 N. Wells St .• 

Chicago, Illinois 

Here'syouropponunity. Radioneeds 
YOU. Win success in this fascinating field. 

Trained men in demand at highest salaries. 
Learn at home. in your spare time. 

Be a Radio Expert 
I will train you quickly and easily, to design. 
construt!t. install, operate, repair. maintain, and 
sell all forms of RadIO apparatus. My new metbodg 
Bre the most successful in existence. Learn to earQ 

$1,800 to $10,000 a Year 
F R E E ~o:gi~iu~.~O~t~~S~~~~o~~s~~t;;: 
Writefor"Radio Facts" free. Engineer Mobaupt. 

lomerican Electrical Association 
Dept •• • 2 _ 4513 Ravenswood Ave., Chic88'D 

CLASSIFIED ADVERTISEMENTS 

Sis cent. per word per Inaertion, In ad.anc.. Name 
and a"dre ... muot be counted. Each initial c:Gunto 
•• one word. Copy must be received by tba 15th of 
month for .uceeeding montht

, I,auo. 

HELP WANTED 

750 men-hoys 18 up wanted immediately to prepare 
for U. S. Government Positions. Railway Mail Clerks, 
City Mail Carriers, Post Office Clerks, Income Tax 
Examiners; $117 to $250 month. Steady work. Short 
hours. Paid vacation. Influence unnecessary. Write 
immediately-today-for schedule of examinations. 
Franklin Institute, Dept. E114, Rochester, N. Y. 

FOR SALE 

For Sale: DeForest OT-20 transmitter. complete, 
good repair; alao 100 watt Radio Corporation set with 
kenotrons. Address, Radio Station WeAJ, Univenity 
Place, Nebraska. 

FREE HOOKUP 

Sixty-thousand miles on Home-made Receiver. Twen­
ty-.ix hundred mile range. Hundred-atation log and 
Hookup free. Spencer Roach, 2905 Columbia Avenue, 
Philadelphia. Pa. 

BOOKS 

If 70U h..... not bousht your R.Jnarts Book. full,. 
lIIuotratad with hook-ape and c1_r dnerlptlon of 
how to m .... this popular drcult. oertel $2.00 In mone,. 
ord.,. er currency and .a wUI .... d you tb. booklet ·'Reln­
artz Radio" and Dlac. 70U on tha ouhocrlDtion lI.t 0' 
Radio A •• for one year. Add..... Radio As.. 500 N 
Dearborn St .... t., Chlcqo. III. 

PANEL SHIELDING 

Don't let Body Capacity interfere. Uae our pane 
.hielding which is applied to'8.ny .et In five minute. 
without removing Instrumenh. Price 3Sc. H. '" M. 
Speciahy Co., Box 66, Brighton, Ma ••• 

If your newsdealer has sold ou t 
his supply of Radio Age you are 
likely to miss just the hook-up that 
you have been looking for. To 
avoid any such chance fill out the 
coupon in this issue and send in your 
subscription. Then you will be safe. 
And don't forget that with each 
subscription at the special price of 
$2.00 a year, or $1.00 for six months, 
we send you free the popular Rein­
artz Radio booklet FREE. Address 
Radio Age, 500 N. Dearborn Street, 
Chicago, Ill, 

For the BCL who wants volume 
(some of them do not seem to be able 
to get a loud eno ugh signal ) this is 
the set. With th e head set. the range 
is from coast to coast. I a m partia l 
to my Reinartz with two stages of 
audio, which by the way has been 
heard over two blocks on the speaker 
above mentioned. my Cockaday for 
se lectivity - but when I want 
volume. elipecially in hot weather-. I 
resort to my little Erla reflex. 

The BCL's who are not subscribers 
to RA D IO AG E should certainly 
be, for the hookups and data given in 
your wonderful little maga zine are 
pla iner and more easy to under­
st a nd than those of any other 
ma gazine. 

Very truly yours . 
. J. H. JONES. 

Crestwood, Ky. 

Reflex circuits are sometimes hard to 
get adjusted correctl y. a nd there are very 
few of them that ca n be worked out 
very well by the average enthusiast. 
but we knew that the Erla was a good 
one. and therefore we printed the data 
concerning its construction and opera­
tion. That the set can do its stuff is 
certain ly made plain in Mr. Jones' 
letter. \Ve want to extend our thanks 
to him, and are glad to learn th a t the 
Reinartz and Cockaday circuits also are 
giving the proper results. 

H ere 's a chance to settle th a t ever 
preva iling question of "how much should 
I pa y for a good readio set:" 

RADIO AGE. 
Gentlemen: 

I a m sending yo u a hookup of a 
s mall set with which we are having 
fin e success, and which may be of 
interest to some of your readers. 

I n this set , instead of using a tun­
ing coil. we use a spiderweb coil of 
seventy turns of No. 18 S C C, with 
t a ps at every t enth turn. With it 
we can get all st a tions on the new 
wa ve lengths, clearly a nd with sur­
prising volume. 

Some of the st a tions we have 
logged a re : KSD , WLW, WSAI. 
WH AS. WJAX, WWJ. KDKA. 
W CAE. WEA F, WGY. WGR, 
WLAG. WM C, WSB, WHB, 
WFAA. WBAP, WOA W, WOC, 
WRM , WJAZ, WPA D. W DAP. 
W M AQ. KYW. WIAS a nd others. 

This set , using all reliable materia l. 
can be built and insta lled a t a n ex­
pend iture of not over $25. I might 
add tha t this set was constructed by 
my son, who is fo urteen yea rs old . 

. Very respectfully yo urs. 
HE N RY W. LEMBERGER. 

2037 Osborn St .• Burlington , Iowa. 

This letter o ugh t to se ttle th e q uest ion 
a s to what kind of se t to build for some 
of our beginners. If a se t can be b uil t 
at so sma ll an expense, a nd get st a tions 
as well as this one does and a t the same 
time be so simple t hat a mere boy ca n 
build it then it mus t be a pret t y good 
on e. Mr. Le mberger has a ll the reason 

AND 
WORTH 

IT 

A Super Vernier 
Rheostat 

100% EFFICIENCY 
FROM YOUR TUBES 

Premier 

"MICROSTAT" 
Trade Mark 

There is no substitute for the 
Premier" Microst at"-no other in­
strument tha t gives such perfect 
control of the current deli vered to 
the fil ament of radio tubes. New 
principle-two windings in pa ra llel 
-one 6 ohm-other 40 ohm. Ab­
solutely noiseless. Infinite con­
trol-handles any tube-Cap. 3 
amp. Bakelite moulded-silver 
etched dial. Do not install a 
rheost at until you know a ll about 
the " MICROSTAT." Our Bulle­
tin No. 92 explains it in detail. 
Send for it. It's FREE. 

$3.50 
Cut one-haIf 
a c tua l s ize 

Pa t . Pend. 

HEAR THEM ALL 
CLEARLY 
with a Premier 

"HEGEHOG" 
(Trade Mark) 

Audio Transformer 
Little but mighty-a wi zard for 
volume and tone quality . Look 
a t the cut. It shows the "HEGE­
HOG" one half actual size. 
" Small, " you say. Yes, b ut . inside 
this " Little Wonder " you wIll find 
more effici ency, more reproduc­
tion volume, a nd less dist ortion 
than found in a ny other Trans­
former, regardless of size, priee or 
design . The secret is .in Its pa t­
ented construction . It is shielded 
100 % against foreign noises. F ull 
guaranteed. Ratios 1 to 3 , 1 to 4, 
1 to 5, $3 .50 ; 1 to 10, $4.50. You'n · 
want them in your next " hook­
up," so get all t he facts NOW. 
Our F ree Bulleti n No. 92 gives 
t hem full y. Send for it . 

Ask for and insist on " H EGE­
H OG" and "MICROST AT" .a t 
your dealer's. 

3803 Ravenswood Ave., Chicago 
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in t he world to be proud of that embryo 
radio engineer of his. 

Mr. Lemberger enclosed the circuit 
shown in Fig ure 1. This circuit is of the 
Ult ra-A ud ion type very similar in con­
struction to tha t described in the 
October nu mber of RADIO AGE on 
page eight. 

B. F . Odell, of 270 Ogden Street, 
Ora nge, N. j., writes: 
R ADIO AGE, 
Gent lemen: 

M y RADIO AGE for October 
has not come to hand a s yet. Please 
don't let me miss it. You ga ve us a 
layout for a Reinartz hookup in the 
May issue of the AGE. I finished 
it some time ago, and wa nt to tell 
you that it is a peach! I am getting 
stations from coast to coast. Have 
lots of visitors to see it and HEAR 
it. It certainly is the best ever. 
That's where the Reinartz boosters 

pu t a nother notch in their cabinets. 
We a re glad you informed us that your 
co py of RADIO AGE did not come, and 
we wa n t to tell our readers to notify us 
of changes of address, and also if RADIO 
AGE is not received regularly, so as to 
kee p our card files up to the minute. 

E. L. Landell, of Shelbyville, Ill., 
writes enclosing the following list of 
st a tions heard on a circuit of his own 

bet you can ' t t ell us what the programs 
from any of those stations were. But 
who does wh en th ey are radio golfing? 
Your eardrums swell out like a football 
from the intense listening for the call, 
and a s soon as the call is down on paper, 
the set is detuned and you are looking 
for more OX. At any rate, Mr. Landell 
did some fast tuning work. He must 
have a calibrated set. 

Hom er L. jones, of 216 Euclid Avenue, 
Sioux Falls, S. D., writes: 

"I am using a Reina rtz with splendid 
results. I pick up fifteen to twenty sta­
tions most any good night. Get them 
from coast to coast and from San Antonio 
to the Canadian stations." 

That's the Reinartz again. \Ve've said 
enough about that circuit for this issue. 
We wouldn't be surprised if some fellow 
wrote us and told us about hearing a 
fly crawl on th e wall down at the Havana, 
Cuba, broadcasting station, and add-I 
did it with my little Reinartz! 

If your landlord is one of those fellows 
who threatens to raise your ren t ten 
dollars for the privilege of putting up a 
radio antenna, or is one of those pessimists 
who contend that a wireless system 
"draws" lightning, you can fool him 
after you have taken the following" hint: 

RADIO AGE, 
Gentlemen: 

d esign: I don't know if my dope is of any 
OnOctober1,1923,7:30tolO:30p.m.: use or not, but if you want to 

KSD, WBAP, WMC, WSB, WGY, publish it in RADIO AGE, I am very 
WOS, WCAE, WHAZ, WOA W. glad to let you use it. It will, I 

On October 2,1923,6:30 to 7:45 p. m.: know, help a great number of radio 
W DAP, WGY, WBAP. fans who live in buildings where they 

October 4, 1923, same time: WHB, are not allowed to put up an outside 
WSB, WFAA, WOAW, KDKA, WjAZ. antenna. 

October 5, 1923, 7:15 to 9:30 p. m.: I have a Reinartz circuit, which I 
W MAQ, WHB, WBAP, WCK, WOS, built from drawings in RADIO AGE 
W D AF, KYW, WFAA, WMC, WGY, for September, 1922, which consists 
KSD, WPAD, WDAP. of a detector and two stages of audio 

M r. Landell further writes: frequency amplification. With an 
" A nyone wishing a copy of the circuit outside antenna, I received a great 

may write me at Shelbyville, Ill. The number of out-of-town stations. 
circ uit is of my own design, using the When the warm weather came, I 
regenera tive principle." took my aerial down thinking to 

Mr. La ndell is one of those fellows make some changes in it, but instead 
who ought t o learn t he code. We'll of putting up another outside a erial 

WIRE: AROUND PICtURE: MOULDIN<fr / 

,-, 

I did some experimenting with an 
indoor antenna. 

The room my set is located in is 
about ten by fifteen feet. I took 
a single strand of bell wire and ran it 
around the picture moulding, 
connecting one end to the antenna 
binding post of my set, and letting 
the other hang loose. With this 
arrangement I could hear all the local 
stations very well. Experimenting 
further, I took an oatmeal box, and 
wrapped twenty-four turns of No. 
18 DCC around it in one direction, 
and then reversing the direction 
wound twenty-four more. I con­
nected this arrangement in series 
with the picture moulding antenna 
and aerial post in the receiver, using 
the regular ground. 

With this arrangement I have 
been able to hear all local stations 
with great audibility, and have so 
far increased my range to WOC at 
Davenport, Iowa. All the local OX 
(within 100 miles) stations come 
very well. I am enclosing a sketch 
of the arrangement. 

Very truly yours, 
j. A. LELAND. 

6408 Drexel Ave., Chicago, Ill. 
Every little thing helps, Mr. Leland, 

so we thank you for the suggestion. 
Your suggestion is probably just what 
the fellows you mention are looking for. 
We might add, however, that the addi­
tion of one or two stages of radio fre­
quency would probably increase the 
range to a remarkable degree. We are 
printing in Figures 2 and 3 a suitable 
arrangement, with Mr. Leland's picture­
moulding-oatmeal-box antenna. Please 
notice Mr. Leland uses a Reinartz! 

Well, fellows, this will be about all 
until next year, but before we quit we 
want to tell you to be sure and get your 
sets all set to tune in good and strong 
on station XMAS. S'long! C U in 1924. 

Here's another record to shoot at, 
men! Fred Marco. secretary of the 

(Continued on page 38.) 

1J..:!---------4-=-tI-1 11111~ 111-:!:+-...J..--------.,.---~ 

Figure 2. This composite sketch shows Jl,fr. L eland's arra ngement of using the 
wound on an oatmeal box, having 25 turns and L2 is a coil the same number 

8 6o-SOV. 

moulding oatmeal box antenna. Ll is a coil 
wound on the same box ilt tht- opposite direc-

lion L J. . . . __ . 



KoKA 
l(oPM 
KUPT 
KDYL 
KoYM 
l(oYQ 
Koy,s 
KoyW 
KoyX 
l(oZB 
KoZE 
KoZF 
KoZI 
KoZI( 
KoZQ 
KoZR 
KoZT 
KFAo 
KFAE 
KFAF 
KFAJ 
KFAN 
KFAP 
KFAR 
KFAU 
KFAV 
KFAW 
KFAY 
KFBB 
KFBC 
KFBE 
KFBG 
KFBI( 
KFBL 
KFBS 

KFBU 
KFCB 
KFCo 
KFCF 
KFCH 
KFCK 
KFCL 
KFCM 
KFCP 
KFCV 
KFCY 
KFCZ 
KFoA 
KFoo 
KFoH 
KFoJ 
KFoL 
KFoO 
I(FoR 
KFoU 
KFoV 
KFoX 
KFoy 

KFoZ 
KFEC 
KFEJ 
KFEL 
KFEP 
KFEQ 
KFER 
KFEV 
KFEX 
KFEY 
I(FEZ 

KFFA 
KFFB 
KFFE 
KFFO 
KFFQ 
KFFR 
KFFV 
KFFX 
KFFY 
KFFZ 
KFGC 
KFGD 
KFGH 
KFGJ 
I(FGL 
KFGQ 
KFGV 
KFGX 
KFGZ 
KFHA 
KFHB 
KFHo 
KFHF 
KFHH 
KFHJ 
KFHQ 
KFHR 
KFHS 
KFHU 
KFHX 
KFI 
KFIB 
KFIIl 
KFIF 
I(FI K 
I(FI L 
KFln 
KFlll 
KFIU 
I(FIV 
KFIX 

RADIO AGE~"THE MAGAZINE OF THE HOUR" 

Complete Corrected List of U. S. and Canadian 
Broadcasting Stations 

Complete Each Issue 

T HE ~i~t of broadcasti~g stations o.n these pages is brought up to date each month by 
~ddltlons of new statlons and deletion of those which have suspended operation. The list 
IS the produc.t of a vast volum~ of correspo~de~ce and its completeness is due in large 

~easure to tb.e. assistance of. our special news service In Washington, D. C. Suggestions, correc­
tlons and additional data will be welcomed from readers. Broadcasters: Send in your program 
schedules. 

Wave 

Westin ghouse Electric & Mfg. Co ......................................... East PlttsbUrg~enJ~~ 

i~~~I~7Jr:~f:;~~~:~~:::~:~::::::::~::::~:i~~:~::::::::~::::::~:::::~:i~~:i~~:jj:~j~~~~0Wf{· l~~~~ li~ 
~~~~~~n~~;~tiScgho~ir;f~trfct o~ °Dof~e 2~~~~) ri~i;e·iiigli··sc~~::wB~r,;e .Ci~;hO··m 
Abbot Kinney Co ........................................................... , .................. Venice. Calif. 224 

,~~e J ~"4I~gi ~.~.~ .... ( :::.: ... ~ __ ... ~~~~~~~!.::::::::::::::::::::::::::::::::::::::::.~~~i~ e:r~~d. CO~~fg ~gg 
F. A. Buttrey & Co ................ : ............................... _ ................... H avre. Mont. 360 

~i~s~~p~zs:~~~:~::::~~~·~i~··::::::·:·:·::·::::·:::::::::::~:.~:.~:~:::::~:~~~:::~~~~:~~~~: ,~~t\t i~g 
t:e'~~a~;~~s~~ .... ~.~:.:::: .. ::.:.:.~::::::::: .. ::: .. ::.~:::::::·.::·.::·.:::::::· __ .::::·.:·.::::::~:~~i~e~~~t ,~l;~: ~~~ 
Trinidad Gas & Electric Supply Co. and the Chronicle News 

Trinidad . COLO. 360 
The CathedraJ (BIshop N. S. Thomas) .................................... Laramle. Wyo. 283 
Nielsen Radio Supply Co .............................................................. Phoenix. Ariz. 238 
Salem Electric Co. (F. S. Barton) ....................... _ ................... _ .. Salem. Oreg. 360 
Franll A. Moore .................................................................. Walla Walla. Wash. 360 
Electric Service Station (Inc.) ................................................ BllIings. Mont. 360 

E~;°:t~gel~rt';lsonR~~~k C~a·~d;;::::::::::::::::::::::::::::::::~~~~~~o l~i~~o~· gOJt m 
!:i~~:~hJ~r.gOa~;~~~:: ... ~~~:~:~:~: ... ;.: .. : .. :~:=~.~:-.~ .. :::::.:.:.::.:.:.:.::::.:.:.:.:::.:.:.~:~:~1~~~. ~~~ !!g 
Western Unlob College .................................................................... LeMars. Iowa 252 
Omaha CentraJ High SchooL. ...................................................... Omaha. Nebr. 258 
Adler's 1I1uslc Store ............................................................................ Baker. Oreg. 360 
St. M1chaels Cathedral ...................................................................... BoIse. I daho 252 
University of Arizona ........................................................................ Tucson. Ariz. 360 

Oregon Agricultural College ......................................... __ ... _ .... Corval1l s. Oreg. 360 
Kni ght-Campbell Music Co. . ....................................................... Den.er. COlo. 360 
H . Everett Cutting ................. _ ................................................. Bozeman. 1I1ont. 248 
llullock's Hardware & Rporting Goods (Rober t G. Bullock ). York. Nebr 360 
Nebraslta Radio E lectric Co ........................................................ Llncoln. Nebr. 240 
Gilbrech & Stinson ........... _ .................................................... .Fayetteville. Ark. 360 
First Baptist Church .................................................................... Shreveport. La. 360 
South Dakota State College of Ag riculture and Mechanic Arts. 

Brookings. S. Dale 360 
Harry O. l.ersoli................................................................ Min neapoliS. 1I1lnn. 360 

~ei~r G~,;;;:-n.~ ... ~~: ... : .. :::: .... :::::::: .. : .. :: .. ::::::::::::::::::: .... :::::: .. ::::::::::::::::::J;~~~~.d . ~rse~. ~~g 
Winner Radio Corp. .. ...................................................................... Dcn.er. Colo. 360 
Radio Equipment Co. (Joseph L. Turre) .................................. Denver. Colo. 240 
J. L. ScroggIn ........................................................................................ Oak . Nebr. 360 

~~d'to E1:i~~~~~c S~r,v~;~ ... ~~: ... :::::::::: .. ::::::::::::::::::::::::::::: .. : .. :::: .. : .. :!.:.~~bo~gr;s~· ,~~~~ ~~~ 
Au gsburg Seminary .............................................................. Mlnneapolis. :IoUnn. 26 1 
ll unker HllI & Sul1ll'an :Iollnlng & Concentrating Co ........ Keliogg. Idaho 360 
American Society of Mcchanical Engineers (F. H. Schubert.) 

St. Loui s. Mn. 360 
Dr. R. O. Shelton .................................................................... San Diego. Callt. 212 
J enilins Furniture Co. .. .................................................................. nolse. Idaho 240 
Eastern Oregon Radio Co. . .................................. _ ............... Pendleton . Oreg. 360 
Dr. E . H . Smlth ....... _ .............. _ ............................................... Hfllsboro. Oreg. 229 
MarllshoH'el 1I10tor Co. .. .......................................... Colorado Springs. Colo. 360 
Nevada State Joul7la l (Jim Klrl<) .................................................. Sparlcs. Nev. 226 
Graceland College .............................................................................. Lamonl. Iowa 360 
McGraw Co. .. .................................................................................... Omnha. Nebr. 278 
Pincus & ]\[urphY ........................................................................ Alexandrla. La. 275 
AI. G. Barnes Amusement Co ................................... Dalias. Tex. ( portable) 226 
Louisiana State Unlversfty ................................................ Baton Rouge. La. 254 
Chleltasha Radio .'I< Electric Co ............................................. Chlckashn. 011111. 246 
Leland Stanford Universlty .................................... Stanfofll University. Calff. 360 

MI Asourl National Guard. 13Sth In fantry ............. ............... Rt. Loui s. 1110. 266 
Arlin gton Garage ...................................................................... Arlington. Oreg. 234 
Crary Hardware Co. .. ...................................................................... lInone. Iowa 226 
H eidbreder Radio Rupply Co ......................................................... UUcn. Nebr. 224 
First Presbyterian Church ....................................................... _ ...... Orango. Tex. 250 
Emmanuel Missionary Collel!e .................................... TIerrlcn RIlrln l!A. Mleh. 26R 
Western Stato Collcge of Coloraclo .......................................... Gunnl.on. Colo. 2 <;2 
Rialto Theater (P. L . Beardwell) .................................... H ood Itl ver. O'·PI!. 280 
Utz Electric Rhop Co .................................................................. Rt. Joscph. Mo. 226 
Central Christlan Church ......... ................................................. Shrcveport. La. 266 
Ambrose A. :llcCue .................................................................. Neah nay. WnAh. 2R3 

Fallon & Co ......................................................................... Santa Barbara. Calfr. 360 
Curtis Brothers Hardware Store (Alfred E. Fowler). ..... J"'" OlltoS. Callr. 242 
Sta r Electric & Radio Co ............................................................. Reattlc. Wash. 270 
Clifford .1. Dnw ... _ ......................................................................... Llhuc. Hawa ii 275 
M. G. Sateren ................................. _ ..................................... Mayvllle. N. Dale 2~ 1 
Robert W. Nelson ..................................................... _ ........... Hutchlnsnn. Kana. 229 
Earle C. Anthony (Inc.) ...................................................... Los An~ples. Callr. 469 

Franklin W. .1enl<lns .................................................................... St. Louis. Mo. 244 
Rnss Arbucille's Garage ...................................................................... Jola. Kans. 246 
TIpnson Polytechnic T".tltute ...................................................... Pnr!land. OrcJ(. 360 
o ladhrnnll Electrlca I Co ............................................................ G I.dbrooll. T nwa 234 
Wlnrli sch ' Electric F arm Equipment Co ............................. Loulahurg. Kan~. 234 
North Cpnt.r.1 Hll!h SchooL ...................................................... SIlol<a nr. Wash. 252 
Ynldma Valley RadIo TIrnndcastln l! Assoclatlon .................. Yat< lma. Waah. 224 
Al.ska E lectric Light & Power Co ........................................ Juneau. Alaska 226 
V. H. Broyleg ............................................................................... PlttsburZ. K ans. 240 
l\eorganl~ed Chqrch of .lesus Christ of Latter Day Saint. 

lndependence. Mo. 240 

KFIY 
KFIZ 
KFJA 
I(FJB 
I(FJC 
I(FJ 0 
I(FJF 
KFJH 
I( FJI 
KFJJ 
KFJK 
KFJL 
KFJM 
KFJR 
KFJU 
KFJV 
KFJW 
KFJX 
KFJY 
KFJZ 
KFKA 
I(FKB 
KFKH 
KFKQ 
KFKV 
I(FKX 
I(FKZ 
I(FLA 
KFLB 
KFLo 
KFLE 
KFLH 
I(FLP 
KFLQ 
KFLR 
KFLU 
KFLV 
KFLW 
KGB 
KGG 
KGN 
KGU 
I(GW 
I(GY 
KHJ 
KHQ 
KJQ 
lOR 
I(JS 
KLN 
KLS 
KLX 
I(LZ 
I(MJ 
(MO 
I(NJ 
I(NT 
I(NV 
KNX 
I(OB 

KOP 
I(PO 
I(QI 
KQP 
KQV 
I(QW 
KRE 
I(So 
I(SS 

KTW 
KUO 
KUS 
I<UY 
KWG 
KWH 
KXo 
KYQ 
I(YW 
I(ZM 
K ZN 
KZV 
WAAB 
WAAC 
WAAo 
WAAf: 
WAAI( 
WAAM 
WAAIll 
WAAW 
WAI\Z 
WABA 
WABB 
WARe: 
WABn 
WAB<: 
WABF 
WABG 
WABH 
WABI 
WARJ 
WARI( 
WARL 
WABM 
WARO 
WAR/) 
WABP 
WBAA 
WBAn 
WRAH 
WRI\IIl 
WIlAn 
WRAP 
WBAV 

Brott Laboratorles ....... _ ......... ........................................................ Seattle. Wash. 
Da ily Commonwealth and Oscar A. Huelsman ............... .Fond du Lac. Wis. 

~~xn~~a~al{;;,~f G~~rd: .. ·o;;·~ .. li~~d~ed .. ;~d .. t;V·~·iith .. c,;:~a'j~:'j;,~rtD,'{,~~h. ~:'x~ 
~~l~~~I~~_J~~~e J:Tg:;~;s ..f~;~~faetioii::::::::::::::::::::::::::::::: ::::=::iigrig~~:. £~~~: 
g;;I~;~ ~J\o &L~~~~~:~t (~~~· .. jI: .. -;;,;ood~~if·i· ... ~.:· .. :: __ : __ ..... :·.~:g'.:'~~:y. C;~~: 

(t~llii~iill~l!lllfttl 
li~11{ii~'I~i:iwllll'li 
Jl~:~F~~~flf~~;.~i:· .. ::: .. ~:.: ..... ~;:..~:::::~::::::::::·::::·:·:::·:·::::·:::·:·:·::·:~~t1ii~~%. ~W~: 
~~':lI~ ~~~~t: go~d~~ ... ~.~: .... ~.'~~.:~~:. ... ~~~~~~~.:::::::::::::::L;;~ ~~~~~~;. ~:m: 
~~~;t~~erl~~ghg;;feg~cifP~grrcOuitiir.e ... & .. ii(~~I;aiiic .. Ar~os Angeles. Calif. 

State College. N. lI rex. 

~~f~~~~~~!J~:-;~~;~f~~-;~~~fr~~~!i,,~i 
F~:;t ~s~:~~ ~~~ntzc~. r;,~~ ~Jio· .. R·e·,j(:ii;:ch .. ·so;;ieiy .. ·of'·LS;rig L~~~~h~IO. 

FJ~~~:t~~Sb:J~W~~ .. c~~·~~~::::::::::::::::::::::::::::::::::::::::::.:::::~:~~~.::~\~;~ ~:~?: 

ill~ji!~~c'=li:If~[~I~;r~!f 
lii~i~1~)I'=-II:=t'fG~~~!~11 
Youn!! Mpn's Ch rl.ti. n A •• ncl.tlon .................................. Washln)!tnn. D. C. 
Mnunt V.rnnn He.lster-News Co .... ................................. Mount Vernon. TIl. 

~1~i;1~~if~~;~s':~.;f~;;~~-:~;;~~~~~:-~:~~~;;~1· 
To'. E. Dollerty AutomoUvo and Radio Equipment Co ........ Saglnnw. MIch. 

W]Iij~~~j;,~;~;)~f~}==l:~~~~~:~:iv~l~~f~ 
Wnrtham-Carter P llhIl shln l( Co. (RI.r Tclegrnml. .......... .Fort Wnrth. Tex. 
E rne r & Hopl<lns Co ................................................................... Colllmbus. 01110 
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236 
273 
244 
248 
233 
236 
252 
273 
252 
236 
233 
242 
229 
258 
234 
224 
226 
229 
246 
254 
248 
286 
226 
224 
283 
286 
234 
283 
248 
234 
268 
261 
240 
261 
254 
236 
229 
234 
252 
360 
360 
360 
492 
258 
395 
360 
360 
270 
360 
261 
360 
360 
360 
273 
360 
250 
263 
256 
360 

360 
286 
423 
360 
360 
360 
360 
278 
546 

360 
360 
360 
360 
256 
360 
360 
252 
360 
536 
360 
360 
360 
268 
360 
360 
2R6 
280 
2~3 
254 
3~0 
360 
2r,6 
266 
229 
283 
283 
234 
24R 
240 
2~0 
240 
252 
283 
254 
244 
252 
26~ 
360 
3~0 
4 17 
244 
360 
47~ 
390 



WBAW 
W BAX 
WB AY 
W B BA 
W BB D 
W Bl 
W BS 
WR T 
WBZ 
W(;AD 
WCA E 
WCA G 
WCAH 
WCA J 
W CA K 
W CAl 
W CA M 
W CAD 
WCA P 
WC AR 
WCA S 
WCA T 
WC AU 
W CA V 
W CAX 
WC AY 
WCAZ · 
WCBA 
WCBB 

W CBD 
W CE 
W CK 
WCM 
W CX 
WDA E 
WDA F 
W DAG 
WDAH 
WD A I 
WDAK 
W DAl 
W O A D 
W DAP 
WDAR 
WDAS 
W DAU 
W DAX 

W DAY 
W DBC 
W DBF 
W DM 
W DT 
W DZ 
W EAA 
W EAF 
WEA H 
W E Al 
W E A J 
W E A M 

W EAN 
W EAD 
W EAP 
W E AR 
W EAS 
W E AU 
WEAY 
W EB 
W EV 
W EW 
W F AA 
WFA B 
WF A F 
W F A H 
W FAJ 
W F AM 
W F A"! 
WFAQ 
WFA T 
W F AV 

WF I 
WGAl 
W GAN 
WGAQ 
W GAR 
WGA U 
WGAW 
WflAY 
WGAZ 
WGI 
Will 
WflR 
WGV 
WflY 
WHA 
WHAI\ 
WHI\B 
WHAr. 
WHAO 
WHI\Il 
WHAH 
WHAI 
WHI\K 
V/HAl 
WHI\"! 
WHI\P 
WHI\Q 
WHAR 

WHAS 
WHI\V 
WI-',\~ 
WI-'q 

RADIO AGE-" THE MAGAZINE OF THE HOUR" 

Complete Corrected List of U. S. and Canadian 
Broadcasting Stations 

MarIetta College ...... ...... .. . .. ........................ ... _ ........... .............. Marletta. Ohio 
John fl. Stenger. Jr ...... _ .... _ ............ _ .... __ .......... _ ............... Wllkes-Barre. P a. 
Western Electric Co ............................ __ .. __ .............. _ .......... _ ... New York. N. Y. 
Newarl, Radio Labaratorles ........... __ .. __ .......... __ ..... __ ............... _ .. .Newark. Ohio 
Barbey Battery Service ... _ ............ _ .... _ ...................................... __ ... R eadlng. P a. 
T & H Radio Co ... __ ...... _._ ....................................................... .Anthony. Kans. 
D. W. May. Inc ....... _._ ............ _ ..... _ ......... _ .... __ .................... .Newark. N. J. 
Soutbern Radio COI1l. . ...................................... _ ................... Charlotte. N . C. 
Westinghouse Elec. & Mfg. Co ............................. _ .......... Springfield. lIIass. 
St. Lawrence Urnverslly ....................... - ....................................... Canton. N. Y. 
Kaufmann & Baer Co ....... _ ...................................................... .Plttsburgh. Pa. 
Clyde R. RandaJL ............... _ .............. _. __ ........ _ ................. New Orleans. La. 
Entrekin Electric Co ...................... _ ...................... _ ................... Columbus. Ohio 

Nebraslta Wesleyan Unlrers!ty ............................... -- ... University Place. Nebr. 
Alfred P. DanieL . __ .................................. _ ................................ ... Houston. Tex. 
St. Olaf College ............................... _ ..................................... Northfield. 1IIlnn. 
Vilianora College .......................................................................... Villanova. P a. 
Sanders & Stayman Co ...................................... _ ...................... Baltimorc. Md. 
Chesapealle & Potomac Telephone Co ............................. Washlngton . D. C. 
Alamo Radio Electric Co ................... _._ .. __ ........................ San Antonio. Tex. 
William Hood Dunwoody Industrial Institute ........... ... lIlinneapolis. Minn. 
South Dakota State School of Mines ........................... .Rapid City. S. Dall. 
Durham & Co ........................................................ __ ................. Philadelphia. Pa. 
J. C. Dice Ekctric Co ......................................................... Little Rock. Arll. 
UoIvcrsl ty of V ermonl. ............................................................... Burllngton. Vt. 
Kessellllan O'Drlscoll Co. . ..................................................... lII1lwaullee. Wis. 
Carthage College ............................................................................ Carthage . 111. 
Charles W. H eimbach .................................................................. Allentown. P a. 
l{. & K. Radio Supply Co. (Charles H. Katzenberger' 

Greenr llle. Oh io 
Wilbur G. Volira ....................... _ ........................................................... Zion . III. 
Findley Electric Co ............................................................. Minneapolis. JlIinn. 
Stlx. Bael" & Fuller Dry Goods Co ......................................... SL Louis. lifo. 
University of Tel.;as .................................................... _ .................... Austin. Tcx. 
Detroit Free Press ........................................................................ Detroit. ;Il lch. 
Tampa Dally Times ............................................................................ Tampa. F la . 
Kansas City Star ....................................................................... Kansas City. ;110. 
J. Laurance Martin ...................................................................... Amarillo. Tex. 
Trinity JlIethodlst Church (South ) ....................................... ..... El P aso. Tex. 
Hughes Radio COI1l ................................................................ Syracuse. N. Y. 
The Courant .................................................................................... Har tfor(l. Conn. 
F lor Ida TI mes-U nion ................................................................ J acl' son vi lie. F la. 
Automotive E lectric Co .................................................................... Dallas. Tex. 
Board of Trade ................................................. _ ................................. Chicago. II I. 
Lit Brothers ..................................................................••............ P hiladelphia. P a. 
Samuel A. Waite ................................................................... _.Worcester. :'Iass. 
Slocum Kilburn .................................................................... New Bedrord. lIIass. 
First National Banll (Appamoose County Farm Bureau) 

Center,·ille. I owa 
Radio E~ulpment COI1l .............................................................. .Fargo. N. Dall. 
Klrll •. Tohnson & Co ....................................................................... Lancastcr. Pa. 
Rob!'rt G. Phlilips ........................... _ ..................................... Youngstown. Ohio 
Church of the Convenant ................................................ Washington. D. C. 

Sh ip Owners Radio Service .................................................... New Yorll. N. Y. 
James L. Bush .................................................. Tuscola. III.. Star Store Bldg. 
Ii' . D. F al l a in ..................................... _ ................................................ FII n t. 11 I1cll. 
'Amerlcan Tdephone & Telegraph Co ................................. Ne\v Yarll. N. Y. 
Wichita Board of Trade ... _ ....................................................... Wlchlta . Kans. 
Cornell University .......................................................................... I thaca. N. Y. 
University or South Dallnta ................................................ Vermilion. S. Dall. 
Borough of North P lalntleld (W. Gibson Butttleld) 

.......................................................... __ .................. North Plainfield. N. J. 
RhepaT<1 Co ................................................................................. . P rovl(lence. R. I. 
01110 Rta te Unlversl ty ................................................................ Col umbus. Ohio 
lIfoblle Ranlo Co .............................................................................. lIIob lle. Ala. 
naltlolDre American & News Publishing Co ........................ Ba ltimore. IIIn. 
Recht Co .................................................................................. Washlngton. D. C. 
Davl<lson Bros. Co ...................................................................... S loll~ City. Towa 
Iris Theatre (WI1I Horowitz. J r . l. ..................................... :.Holl ston. Tex. 
Benwood Co ................. __ ........ , ................................. /. ..................... St. Lou is. lIIo. 
Hurlhurt-Rtlll Electrical Co ......... _ .... _ .............. _ ..................... HOIlston. Tex. 

SL Louis Un iversity ...................................................................... St. Louis. lIIo. 
Dallas News & Dallas .JournaL .................................................. Dallas. Tex. 
Carl F. Wopse .................................................... , .............. ..... Syracuse. N. Y. 
H. C. SprAtlpy Radio Co .............................................. PolI!!:hlleepsle . N. Y. 
Electric Sunply Co .............................................................. P ort A rt hur. Tex. 
RI -Grade Wlrpless Instrument. Co .................................... Ashevll1e. N. C. 
Times Publishing Co ............................................................ Rt. Cloud. Minn. 
Rutchlnson Elpctrlc R"rvice Co .......................................... Hutchlnson. Minn. 
lIflssouri Wesleyan College ................................................ , ......... Cameron. lifo. 
Dally A rlrus-Leaner ........................................................... Sioux Falls. S. Dak. 
Universfty or Nebrasl<R. Department or Electrical Englneerlnlr 

.............................................. __ ................................................... Llncoln . Nphr. 
Strawhrfnl!e & Clothlpr ................................................. _ ... Phllodelnhla . P a. 

Lanrastpr E lpctrlc Supply & Construction Co .................... LancaAter . P a. 
Cpcll E. Lloy<l: ....................................................... __ .................... P ensacola. Fla. 
nlrmvood Radio COI1l. (W. G. Patterson l.. ...................... Shrevenort. I,a. 
Routhwest A merlran ............................. .................. ............... Fort Rm !th. A rll. 
Rn<llo MAnUrartnrlnlr & Service Co (Marcus G. Limbl. ... Wooster. Oh io 
Ernpst C. A Ihrl '!hL ...................................................................... A I toono . P a. 
Northwestprn Ra<llo Co .......................................................... .... MA'lIson . Wis. 
South Bpnd Trlhune ............................................................... .Rollth Bpn!!. I nd. 

AmeriCAn Ranlo "" R esearch COI1l ........................ Mecl(orn H ill sl(lp. lIfAss. 
Thomas F. .T. Rowlet!.. .......................................................... P hll a,lelnhiA. PA. 
F enprnl Telpnhone & Telegraph Co ........................................ B lIIl'Alo. N. Y. 
Intprstate Ele<'trlc Co ........................................................ New Orlea·... La. 
Gpnpral Eler'rfc Co .......................................................... SChenertAny. N. Y. 
lTnlverslty or Wi sconsin ..........................•................................. lIlR," son. Wis. 
RtAte TTnlvprsity or I OWA ____ .................. __ .......... ____ ................ I owl\ City. Towa 
()larl< W. Thompson .. ................................................................ na lreston. Tex. 
Cnle Bros. E1pctrlc Co .............................................................. Wnterloo. Towa 
:lfAr.,IIPtte Hnlvprslty ................................................................ 1I11IIV""kpp . Wis. 
Polrp .. ltv or Clnrlnnati ............................................................ Clnrlnnnti. Ohio 
Haror Rupnly Co ............................................................................... Toplln. Mo. 
R.nlo FAulnment & Mrg. Co .. __ .... __ .................................. Dnvenport. Iowa 
Rnhrrts Har,lware Co .................. _ ... _ .................... _ ... __ ...... Clarl,"""rlr. ' V. Va. 
LAnAln!! Capital News ................................................................. LAnsln~. lInrh. 
frnlver<;\tv nr Rochestcr (Eastman School or Muslcl.. ...... Rochp"tpr. N. Y. 
Ottn & Kllhns .................................. __ ................................................ DerAtur . III . 
RpmmPA lIIotnr Co ......................................................... _ ....... Washlngton. D. C. 
Paramount Rn<llo & E lectric Co. (W. H. A. Pulu.l 

......................... ........................... __ ....... , ..................... Atlan. Ir Cltv. N. .T. 
Cnurlpr-.Tournal "" LOlli svill p Tlmps ................................ . LOII'sn I' Q. Kv. 
Wllmln'!ton F,lprlrlrAI Rnrcla!ty Co ............... __ .......... __ ... Wllmln'!toll Dpi. 
R on •• phpr P rlvlprhnlc Instltute .................. ................. _ .......... . Trov. )-1. Y. 
~\vppnpv ~rl,OIlI ("0 ... _ ............... ....•.••• ..........•.••••.•••.••••• •••.. . .•• R' Rnfl'lg Cltv, 1\10. 
"rlls:l t Vl'l't'7fnIA JTnlvpr::ltv .............. _ ......... _ •••• _ ••••• _ ••••. _.~[oftrAntl'wn. W. V!=!.. 
Ro ,lIovo'< Co (WArren R. Coxl. ........................................... ('lpv' lonn. 0"10 
C1f1or '!'e Rrhuhc.l .......•.................•..•.••... _ ..................•.............. New York, N. Y. 
In. lvn A ul"",ohlle Co................................................................ Roc

" 
forn. Ill. 

(1Alt'PAton Trfh'II1P ......•.........••. _ ......•...•.•• _ .............•.••....••... _ ....... (1nlvrQt on . Tex. 
RowAnl R :lfPlpr ................................................................... OceAn Cltv. N. J. 
GU_tAV A. DoCortln ..................... __ .. _ .... _ ............. __ .. __ ........ New Orleans. La. 
C~nllnpntAI R.il lo & :'frg. Co ............................................. ... Npwton. I owa 
Repr ~tnrps Co ............................ __ ......................................... Sprlnptlpld. Mo. 
.... 0" Rlrpr VAllpy R:uUo Rupply Co. (Quinn Bros. l.. __ .... NeenRh. Wis. 
Jf"ulrnal-~tflr'1:-mRn Co ................... _ ................. -. ......................... .. ()m~ha. Nphr. 

246 
360 
492 
240 
234 
261 
360 
360 
337 
280 
462 
268 
286 
360 
360 
360 
360 
360 
469 
360 
246 
240 
286 
360 
360 
26 1 
246 
280 

240 
345 
360 
360 
360 
5 17 
360 
4 11 
263 
268 
246 
261 
360 
360 
360 
395 
360 
360 

360 
244 
258 
261 
360 
405 
278 
280 
492 
244 
286 
283 

252 
273 
360 
360 
360 
360 
360 
360 
360 
360 
26 1 
476 
234 
360 
236 
360 
360 
360 
360 
360 

275 
395 
248 
360 
360 
3~ 0 
2~6 
26 1 
36n 
3~0 
360 
3~0 
3 19 
3~0 
3~O 
3~0 
2R3 
3 ~0 
~~O 
2R O 
2?2 
360 
3r.0 
?58 
2'R 
2~3 
360 
360 

2~ 1 
4no 
~~o 
~~O 
4 '1 
36n 
";lr. 'l 

W I A R 
WIAS 
W I AT 
WIAU 
WIK 

Wil 
WIP 
WJAB 
WJAD 
WJAF 
WJAG 
WJAI< 
WJAM 
WJAN 
WJAQ 
WJAR 
WJAS 
WJAT 
WJAX 
WJAZ 
WJD 
WJH 
WJX 
WJY 
WJZ 
WI<AA 
WKAD 
WKAF 
WI<AN 
WKAP 
WI<AQ 
WI<AR 
WI<AS 
WKAV 
WKAW 
WKAY 
WKC 
WKY 
WlAG 
WlAH 
WlAJ 
WlAK 
WlAl 
WlAN 
WlAP 
WlAQ 
WlAT 
WlAV 
WlAW 
WlAX 

WlB 
WlW 
WMAB 
WMAC 
WMAF 
WMAH 
WMAJ 
WMAI< 
WMAl 
WMAN 
WMAP 
WMAQ 
WMAV 
WMAY 
WMAZ 
WMC 
WMH 
WMU 
WNAC 
WNAD 
WNAl 
WNAM 
WNAN 
WNAP 
WNAQ 
WNAR 
WNAS 
WNAT 
W ",\ V 
W NA W 
W '-' AX 
W NJ 
W DAA 
W DAC 
WOAD 
WDA E 
WDAF 
WO AG 
WOAH 
W DAI 
W DA l 
w nA l 
WDA N 

WOAD 
WDA P 
W OAQ 
W DAT 
WDAV 

P aducah E venlnl: Sun. ........... ..... __ .... _ .. _ ................. __ ....... __ ....... Paducah. Ky. 
Home E lectric Co .............. _ ............................. _ ............ _ ....... Burllngton. I owa 
Leon T. NoeL .. ___ ..... _ ......... _ .... .. _ .......... __ .............. _ ....................... Tal"klo. lIlo. 
American Trust & Savinga Bank ................... __ ............ _ ......... Le Mars. l O'>va 
K . & L. Electric Co. (Herbert F. Kelso and Hunter J. Lohman) 

McKeesport. Pa. 

c3r~g:'"taJr~~~::.~~ ... ~.~.~.~~:. ... ~~:::=::::::::::::::::::::::: : ::::::::::::~hl~ld~l~hia .D . Pc;.: 
American E lectlic Co ..................................................... _ .......... Lincoln. Nebr. 
J ackson' a R adio Engineering Laboratorles ............... ____ ........ __ ..... Waco. Te,,-
PreSd Publishing Co ............. .. .... __ .•.................................. _ ........ _ ... Munc1e. I nd. 

Norfonl Daily News (H use Pub. Co. l. .............................. _ ..... Norfolk. Nebr. 
Clifford L. White .................................................................... Greentown. Ind. 
D . M. P erham ............................... _ ................................. Cedar Rapids. Iowa 
Peoria Star ........................... : ................................................................ P eor la. III. 
Capper Publlca tior:s ....................... , .............................................. Topeka. Kans. 
The Outlet Co. (J. Samuels & Bro. l. .............................. .Prov1dence. R. I. 
Pittsburgh Radio Supply H ouse ............................................ Pittsburgh. Pa. 
Kelly -Vawter J ewe Iry Co ................................................... _ ....... lIla rshall. Mo. 
Un ion Trust Co ........................................................................ Cleveland. Ohio 
Chicago Rad io Laboratory .............................................................. Chicago. I II. 
Richard fl. Howe ......................................... _ ........................... Granville. Ohio 
W. P. Royer ...................................................................... Washlngton. D. C. 
Defores t Radio Telephone & Telegraph Co .................... New Yorll. N. Y. 
R. C. A __ ...................................................... .. ....................•... New Yorll. N. Y. 
R. C. A ....................................... __ ............................... __ .......... .New Yor l!. N. Y. 

R. F. Paar .................................................. __ ...................... Cedar Rapids. Iowa 
Chas. Looff (Crescent P ark) ........................................ East P rovidencc. R. I. 
W. S. Radio Supply Co. ................................. __ ........... Wlchlta Falls. Tex. 
Unltt d Battery Service Co ................................................... JIIontgomery. Ala. 
Dutee W. F llnL .......................................................................... Cranston. R. I. 
Radio Corp. of P orto Rico ........................... __ ................... San Juan. P . R. 
Michigan Agrlculturc College ....................................... East Lansi ng. lIIich . 
L . E. Lines Music Co ....................................................... _ ... Sprlngtleld. Mo. 
Laconia Radio Club .................................................................... Laconia . N. B. 
Turner Cycle Co ................................................................................ Beloit. Wis. 
Brenau College ................... _ ..................................................•.. __ Galnesvil le. Ga. 
J oseph 111. Zamoislt l Co ....................... __ ................................... Baltlmore. Md. 
WKY R adio Shop .......................... __ ................................ __ ....... Ol<lahoma. Oltla. 

Cutting & Washington R an lo Corp ................................. M inneapolls. Mi nn. 
Samuel Woodworth .................................................................... Syracuse. N . Y. 
Waco E lectrical Supply Co ......................................................... Waco. Tex. 
Vermont F a rm Marhlnc COI1l ....................................... :. ... Bellows F alls. VI. 
Naylor Electrical Co ........... _ ................. : ........................................... Tusla. 01<1a. 
Putnam H ardware Co ...................................................................... Houlton. life. 
W. V. J or<lon ............................................................................. Loui sville. Ky. 
A rthur E . Schi ll ing ................................................................ Ka lamazoo. Mich. 
Radio an,l Speclalty Co ............................................................ Bllrllngton. Iowa 
E lectric Shop ............................................ _ .................................. P ensacola. Fla. 
P ollct D ept. . City or New YorIL ...................................... New Yorll. N. Y. 
Putnam Elect ric CJ. (Greencastle Community Broadcasti ng Station) 

GreenCAstle. Ind. 
University of Mlnnesota. ........ __ ....................................... Minneapoli s. 1IIlnn. 
Crosley Manufacturing Co ...... __ ....... _ ................................... Cinclnnati. Ohio 

R adio Supply Co ........................... __ ......... __ .......................... _ .. OIdahoma. Oilla. 
.J. E dw. P age (Ol1 re B. lIleredlthl. ................................... CazenoviA. N. Y. 
Round H ills R adin Corp ........... _ ......................................... Dartmouth. Mass. 
General Supply Co ..................................................................... .. Llncoln. Nebr. 
Drovers Telegram Co ............................. _ ............................. Kansas City. lIlo. 
Norton Laboratories ........................................................... _ ... Locl' port . N. Y. 
Trenton Hardware Co ............... __ .. : ............................................ Trpnton. N. .J. 
First Baptist Church ............................................................ :':Columhus. Ohio 
Utili ty nattery Service .................................................................... Easton. P a . 
Chicago Dally Ncws ...................................................................... Chlca lro. II I. 
AlA ba ma P olytechnic Institute .................................................... Auburn. Ala. 
Kingshi ghway PresbyteriAn Church .................... __ .................. St. Louis. Mo. 
lII ercer University .................................. ............................... _ ........... lIf. con. Ga. 
"Commercial Appeal" (Commercial P ublishing Co., .... Memphl s. Tenn. 
P rec ision EQ lll pment Co............................................... . .... CinclnnAti. Ohio 

S~~~~i~na§'t~J!I .... ~.~~.~~~ .... ~~::::::~::::::::~:::::::::::::::::::::::::::::.~~~I~~;i~n. ~fa~: 
Un iversity of Olt lahoma .............................................................. NormAn. Okla. 
R. .1. RocllweIL ............................................... _ ............................... Omaha. Nebr. 
I neal Apparatus Co ....................... _ .. _ ....................................... Eran'vl l ie. Inn. 
Ryracuse R., dlo Telcphone Co ............................................. SyrAcu.e. N. Y. 
Wittenberg College ................................................................... !,;prln gfleld. Ohio 
Charleston R'.<lio E lect ric Co ............................................. Charleston. S. C .. 
C. C. Rholies ...................................... __ ............. __ .............. _ ............... Butler. lIIo. 
Texas R a<lio COI1l. & Allstin Statesman ................ __ ............. Aust ln. Te~. 
Lennig Brothprs ('0. (Frp<lerlrk T-ennlg ) .................... Phlla<1elnhia. P a. 
P eonlps Telpphone & Telegraph Co ........................................ Knoxv1l1e. Tenn. 
P enin.<w ar R ad io ('Jllb (Henry Kunzma nn ). ............... For t Monroe. Va. 
D .fwta Radio AppnrA tll ' ('o ...... __ ............... _ ............... Yanl<lon. R. DA". 
Shotton R od lo lIlonufactlll"ing Co ....... _ .............. _ .. _ ...... _ ...... ,\lhany. N. Y. 

rr~·ll . Wn!'Jio I~~r~ .... :::::::::::::::::::::::=::::::::::=::::::::::::::::::=::=::~~~~J:7;:;a. °J~~o 
fr~~1=~<l B~~II~e ~ .... ~~~~~:.~~ .... ~~~:::.:.::~ ..... ::::.~.::: .. ::~::::.:·.~.:·.:~~~,ro~t· J~~r~ 
Tyler Commel"e1al ('ol1 ege ........................................................... Tyfer. Tex. 
A noll 0 Theater (Belvi dcre A mll semen t Co.) ... _ ................... Belvidere. 111. 
j '. lmetto Uadio r.OTP ...•• .• _ •.. .•• .••••••. _ .....•••.•..•••••••••••....••• .C'herleston. S. C. 

ROllthern E nu ipment Co ............... _ ...................................... San An tonio. Tel<. 
EI-vins F.le"trical Co ........... _ .............. _ .... _ .. _ .. _ ....................... P arsnm. K on,. 

W Illiam E. W(}()(ls ....... ....................................................... Wehster Groves. Mo. 
Vaughn Conservatory or Music (James D. Vaughn ) 

Lawrenceburg. Tenn. 

~~~~~~~ooMb~i le~~ __ : ____ :::: __ ·::::::::::::::::::::::=::::::::::::::::::::::::::::::1:::::;::;~'.a· 1A~~ 
Portsmouth Kiwanis Club ........ _._ ........................................... P artamouth. Va. 
lloyd 111. R amp .......................................................................... Wl lmlngton. Del. 
P ennsylvania National Gua rd. 2d Battalion. 112th Infantry 

Erie. P a. 
"'oo(lmc n or the World .. __ ........................................................ Omaha. Nebr. 

:r~fclklynHJqhe~olg;;:::::~:::::=::::::::::::::::=::::::::::::::::::::::::::::::~i:~~~~d . NTe~: 

~~:er~\;,f£OOi~l?f~~~~:~~~~~:~:~;=:::::=:::::::=::::::::::::=:~~::::~~:~~~0,~: i~~; 
J oh n WAnnmAker ............... _ ............................ _ ....................... PhlladelnhIA. P a. 
Westpm R~nlo Co ................................................ __ .. __ ............ KAnsA" City. lIIo. 
L . Bnmhpr~er & Co ....................... __ ...................................... Newarll. N. J . 
:lIIAsollrl Rtate MArl'etl n!: Bureau ....................................• Tp!ferson City. Mo. 
P ennsvlvAnln RtAte Collcge ................................................ StAte College. Pa. 
DonA 1 n"on R, nl 0 Co ................... _ .......................... __ ................. 011 mill ~pe . .," la. 
W. A. Wlphol<lt & Co ......... ....................................................... Chlcalro. TIl. 
WI .rnn_ln DpnA rtmrnt or lIIarkcts ......... _ ................ __ ........... WAupnca. Wis. 
D nni lltl" R adio Corn ....................... _____ .............................. Npw HAven. Cnnn. 
North Dal<otA Alrrlcult ural Cnlle!!e ................ Agrlcu!tural Collp~e . N. D AII. 
Rllnprlor R Adio & Telep. Equipment Co ......................... Cnlumhus. Ohio 
A uprhAch & nIlPtteL ..... _ ... _ .... _ .............. _ ............................. Topeka. Kans. 

T hpo<lnre D . Phlillns ........................ __ .................................... Wlncheater. Ky. 

W'"''' 
WHK 
WH"! 
WIAS 
W'I\r. 
WII\" 
WII\F 
WII\H 
W'I\I 
WII\I 
WII\K 
Wll\n 
WIAQ 

• ~rhonl or F,n"~npprlnl! nr Mllwaullee ......................... _ ...... MllwAuk..... Wis. 

3~0 
2"2 
3 ~O 
254 
?~ 4 
258 
252 
2?d 
'78 
3~0 
226 

WDAW 
W OA X 
WO AZ 
W 'lC 
W D I 
W OK 
wo n 
wnQ 
WnR 
w n s 
WPII.!J 
WPII. r. 
WP'\I) 
WP,\ H 
WPII.I 
WPI\K 
WPl\l 
WPI\M 
W P I\P 
wP ,\ n 
WPII.Il 
WP I\ T 
WPII. 'J 
wP,\ Z 
W P G 
wn'\l\ 
wnll.r: 
~~~~~#~f3~t?~~~k~~jJl~~~~Ji.;~~ 
Whltall Elert rlc Co ........... _ ....................... __ ............... _ ...... __ .Waterbury. Conn. r.hronlcle Publishing- Co ................................................................ Marlon. Ind. WQAD 

360 
360 
360 
360 

234 
360 
509 
360 
360 
360 
360 
254 
268 
280 
360 
360 
360 
360 
390 
448 
229 
273 
360 
405 
455 
268 
240 
360 
226 
360 
360 
280 
360 
254 
242 
280 
360 
360 
417 
234 
360 
360 
360 
283 
360 
360 
360 
254 
360 

231 
360 
309 
360 
261 
360 
254 
275 
360 
256 
286 
246 
448 
::50 
280 
268 
500 
248 
261 
278 
360 
242 
360 
286 
231 
360 
231 
360 
360 
236 
360 
2J4 
360 
?60 
266 
360 
360 
~ 60 
224 
360 
3fl 5 
258 
229 

360 
3~0 
240 
360 
360 

242 
526 
240 
360 
484 
360 
360 
509 
360 
405 
441 
360 
3fj{) 
360 
360 
2~8 
360 
2R6 
360 
360 
360 
360 
3~O 
360 
273 
234 
360 
360 
242 



RADIO AGE-"THE MAGAZINE OF THE HOUR" 

Complete Corrected List of U. S. and Canadian 
Broadcasting Stations 

WQAE 
WQAF 
WQAH 
WQAL 
WQAM 
WQAN 
WQAO 
WQAQ 
WQA,S 
WQAV 
WQAW 
WQAX 
WRAA 
WRAD 
WRAF 
WRAH 
WRAL 
WRAM 
WRAN 
WRAO 
WRAU 
WRAV 
WRAW 
WRAX 
WRAY 
WRAZ 
WRC 
WRK 
WRL 
WRM 
WRR 
WRW 

WSAB 
WSAC 
WSAD 
WSAG 
WSAH 
WSAI 
WSAJ 
WSAK 
W.sAL 

1I100re Radio News Station (Edmund B. lIioore) ............ Springfield._ Vt. 
Sandusky Reglster ................ _._ .................. _ ....................... _ ........ Sandusky. Ohio 
Brocli~Anderson Electrical Engineering Co ........................ Lexington. Ky. 
Coles County Telep. and Teleg. Co ... _ .. _ .. _ ........................... lIIattoon. III. 
ElectrlcaJ Equipment Co ... _ ........................................................... lIIiami. I'· la. 
Scranton Tlmes ....... _ .... ___ .. _ ._ .... _ .... _ ..... :: ....... _ ...................... _ ... Scranton. Pa. 
Calvary Baptist Church. ..................................................... New York. N. Y. 
Abilene Dally Reporter (West Texas Radio Co.). ............... Abilene. Tex. 
Prlnce-Walter Co ....... _ .......... _ .. _ .. _ .............. _ ................................. Lowell. 1I1ass. 
Huntington & Guerry (Inc.) ................................................ Greenvil1e. S. C. 
Catholic Unlversity .... _._ ...... _ ......... _ ... _ .............. _ ............... Washington. D. C. 
Radio EQuipment Co ........... _ .......... _ ..... _ ...............•. _ ..................... P eorla. I II. 
Rice Institute ... _ ........ __ ...... _ ...... _ ................................................... Houston. Tex. 
Taylor Radio Shop (G. L. Taylor) .................................... lIlarion. Kans. 
The Radio Club (Inc) ....... _ .. _ .......................... _ .......... _ .. _ .......... L aporte. Ind. 
Stanley N. Read ................... _ ...... _ .............................. _ ....... Provldence. R I. 
Northern States Power Co ... _ .. _ .. _ ............................... St. Croix Falls. Wis. 
Lom bard College .... _ ......................... _ ........................................... Galesburg. I II. 
Black Hawk Electrical Co ......•.... _ ...................... : ........... _ ....... Waterloo. Iowa 
Radio Service Co ........... __ ........................................................... St. LOUis. 1110. 
Amarillo Dally News ... _ ............ , ...•............................... : .............. Amarillo. Tex. 
Antioch College ......................................... _ ....................... yellow Springs. Ohio 
Avenue Radio Shop (Horace D. Goodl ................................ Readlng. Pa. 
Flaxon's Garage ............................... _ .......... _ ................... Gloucester City. N. J. 
Radio Sales Corp ....................... _ ............................•....... _ ........ _ ... Scranton. Pa. 
Radio Shop of Newark (Herman Lublnsky) .................... Newark. N. J. 
Radio Corporation at America. .................... _ ................. Washington. D. C. 
Doron Bros. Electric Co ... _ ................................................ _.Ha mllton. Ohio 
Union College ............................... _ ....................................... Schenectacty. N. y. 
University of Illinols ............. L ........................................................ Urbana. III. 
City of Dallas (police and fire signal departmentl ............ Dallas. Tex. 
Tarrytown Radio R esearch LaboratorY (Koenig Bros.) 

TarrYtown. N. Y. 
Southeast 1I11ssouri State Teachers College ................ Cape Girardeau. 1110. 
Clemson Agricultural College .................................... Clemson College. S. C. 
.T. A. Foster Co ....................................................... _ ............... Provldence. R. I. 
City of st. Petersburg (Loren V. Davis) ............... .st. Petersburg. Fla. 
A. J. Leonard. ir ................................. _ ........................................... Chicago. III. 
United States Playing Cards Co .......................................... Clncinnati. Ohio 
Grove City College .................................... _ .............................. Grove City. Pa. 
Foster Egner (Dally News. Pomeroy. Ohio) ................ Mirldleport. Ohio 
Franklin Electric Co ... _ .......... _ .......................... _ ....................... Broollville. Ind. 

275 
240 
254 
258 
360 
280 
360 
360 
266 
258 
236 
360 
360 
248 
224 
231 
248 
244 
236 
360 
360 
360 
238 
268 
280 
233 
469 
360 
360 
360 
360 

273 
360 
360 
26 1 
244 
248 
309 
360 
258 
246 

WSA N Al1entown Radio Club ........... _ .......... _ ...................................... .Al1entown. Pa. 
WSAP Seventh Day Adventist Church ........................................ New Yorll. N. Y. 

~~~~ g~~;~~-\tar"":elilar~\~"::!i(}o.~.~:::::::::::::::::::;~i:::::::::::::::::~:~Vai~!I~~. 1I~::: 
WSA W John J. Long. Jr ............................................................... Canandaigua. N Y. 
WSAX Chicago Radio LaboratorY ............................... _ .... _ ......................... Chicago. III. 
WSA Y Irving Austin (Port Chester Chamber of Commerce) Port Chester. N. Y. 
WSAZ Chas E lectrie Shop ..............................................................•........... Pomeroy. Ohio 
WSB Atlanta JournaL. ............................ _ ..... _ ............................ _: .............. Atlanta. Ga. 
WSL J. & 111. E lectric Co ........... _ .•.................. _ ....................................... Utiea. N. Y. 
WSY Alabama Power Co ....... _ ........................ _ .................. _ .. _ ... Birmlngham. Ala. 
WTAB Fall River Daily Herald Publishing Co ............... _ ...... .Fall River. Mass. 
WTAC Penn Traffie Co ...........................................•..................... _ ......... Johnstown. Pa. 
WTAD Robert E. Compton and F irst Presbyterian Church ............ Carthage. III. 
WTAF Louis J. Gallo ........... _ ................................ _ .......................... .New Orleans. La. 
WTAG Kern Musle Co ............................... _ ...................... _ ................... Providenee. R. I. 
WT A H Carmen Ferro .................•........... : ................................................. _ ... Belvldere. III. 
WT AJ The Radio Shop ................................................................... _ ........... Portland. 1I1e. 
WTAL Toledo Radio & Eleetrle Co .................................. _ ........................ Toledo. Ohio 
WTAM \Villard Storage BatterY Co .................................................. Cleveland. Ohio 
WTA N Orndortf Ramo Shop ............................................... _ .............. _ ....... 1I1attoon. 111. 
WTAP Cambridge Radio & Electrle Co .........•. _ ............ _ ........•........ Cambrldge. III. 
WTAQ S. H. Van Gorden & Son ............................• _ ................ _ ........... Ossoo. Wis. 
WTAR Reliance E lectric Co ......................................................................... .Norfolk. Va. 
WTAS Charles E. Erbstein .......................................................... _ .................. Elgin. 111. 
WT AT Edison Electric l11umJnating Co ....................... _ ... Boston. 1I1ass. (portable) 
WTAU Ruegg - Battery & Electrle CO ............................................ Teeumseh. Nebr. 
WTA W Agricultural & lIIechanlcal College of Texas ........ College Station. Tex. 
WTAX Williams Hardware Co ...................... .......................•...................... 8treator. 111. 
WTA Y Iodar-Oak Leaves Broadcasting Station .................................... Oall Park. 111. 
WTAZ Thomas J. McGuire ............................................................ Lambertvil1e. N. J. 
WTG Kansas State Agrioultural College .................................... lIIanhattan. Kans. 
WWAB Hoenig. Swern & Co. (John Rasmussen) ........... _ ............... Trenton. N. J. 
WWAC Sanger Bros ....................... _ ................................................................... Waco. Tex. 
WWAD Wright & Wright (Inc. I ................................................... .Phlladelphia. Pa. 
WWAE Alamo Dance Hall. L. J. Crowley ........... _ ............................. _ .... Joliet. 111. 
WWAF Galvin. Radio Supply Co ............................... _ .............. _ ......... Camden. N. J. 
WWAX Wormer llros ....................................... _ .................................... _ ...... Laredo. Tex. 
WWB Daily News Printing Co ....... _ .................. _ .. _ ................ _ ........... Canton. Ohio 
WWI Ford Motor Co ......................................................................... .Dearborn. Mich. 
WW J Detroit News (Evening News Assn.) ................................ Detroit. Mich. 
WWL Loyola University ....... _ ...................... _ .............. _ ..................... New Orleans. La. 

Canadian Stations 
CFAC. CalgarY. Alta .• Can. Western Radio Co .• Ltd. 
CFCA, Toronto. ant., Can. Toronto Star. 
CFCB. Vaneouver. B. C .• Can. lIIarconi Co. 
CFCE. Halifax. N. S .• Can. lIIarconi Co. 
CFCF, Montreal. P . Q .• Can. lIIareoni Co. 

Montreal. Que., Can. Dupnis' Frer",;" 
Edmonton, A Ita.. Can. Edmonton J uurnal. Ltd. 
Nelson. B. C., Can. James Gordon Bennett. 
Toronto. Can., T. Eaton. Co. 
Vancouver, B. C., Can. Vancou,\"er Sun. 

CrCH, Iroquois Falls. ant.. Can. Abitibi Power & Paper Co .• Ltd. 
C FC I, Walkerville. ant.. Can. Motor P roducts Corp. 

CJBC, 
CJCA, 
CJCB. 
CJCD, 
CJCE, 
CH~F. 
CJGG, 
CJCH, 
CJCI. 
CJCN. 
CJCS. 
CJCY, 
CJGC. 
CJNC, 
CJSC, 
CI(AC, 
CKCB. 
CKCD, 
CKCE, 
CKCI(, 
CKCR, 
CI(CS. 
CI(CZ, 
CKKC, 
CKOC, 
CKQC. 
CKZC, 

Kitchner. ant.. Can. News Record. Limited. 
Winnipeg. Can. lIIanitoba Free Press. 

CFCN, Calgary. Alta .• Can. W. W. Grant Uadio. Ltd. 
CFCX, London. ant.. Can. The London Arlvertlser. 
CFPC, Fort Frances. ant., Can. International Radio Develop. Co. 
C FTC, Toronto. ant.. Can. l'he Ben l' el~phone Co. 

Toronto. ant., Can. Uniterl Farmers of Ontario. 
St John . N. B.. Can. lIIcLean. Holt & ('0 .. Ltd. 
Toronto . ant .. Can. Simmons. A"new & Co. 
Halifax, N. S.. Can. Eastern Telephone & Telegraph Co. 
CalgarY. Alta.. Can. Erlmund ·faylor. 

CFYC, Vancouver. B. C .. Can. Vietor Wentworth Odium. Lonrlon. ant.. Can. London Free Press. 
~FZC, 1Il0ntreal, Que .• Can. Can. Westi nghouse Co., Ltrl. 
CHBC, CalgarY. Canarla. W. W. Grant RadiO. Ltd. (lIIorning Alberta.) 
CHCA, VancoU\·er. B. C .• Can. Radio Corp. of Vaneouver. Ltd. 
C H C B, Toronto. Can. lIIarconi Co. 

Winnipeg. Man .• Can. Tribune Newspaper Co. 
Toronto. ant .. Can. Evening Telegra m. 
lIfontreal, Can. La Presse. 

CHCC, Edmonton. AUa .• Can. Can. Westlnghousp Co .• Ltd. 
CHCF, Winnipeg. lIIan., Can. Ramo Corp. of Winnipeg, Ltd. 
CHCQ, Calgan·. Alia .. Can. Western Radio Co .. Ltd. 
C H CS, I,ondon. ant.. Can. London nadio Shoppe. 
CHCX, Montreal. Quc .. Can. B. L. Silver. 
CHCZ, Toronto. ant.. Can. Globe Printing Co. 
CHCO, Vanoouver. B. C .. Can. Can. "',,,,1inghouse Co .. Ltd. 
C H VC, Toronto. ('an. Metropolitan Motor~ Co. 
CHXC, Ottawa. ant .• Can. J . B. Booth. Jr. 
CHYC. 1Il0ntreal. Que .• Can. Northern Elee. Co. 

Army News by Radio 
For several years the ships of the navy 

a nd outlying naval stations have been 
a ble to get the news daily from what is 
known as the Navy Press, which goes out 
by radio from NAA at Arlington each 
night. A similar scheme is now under 
consideration by the war department for 
sending news, especially a rmy news, to 
its forces stationed at foreign ports and 
posts out of the regular news channels. 

If the present plan goes through, army 
posts at Hawaii ·and the Philippines will 
receive news bulletins at least once a 
week from a high .. powered Pacific Coast 
station. These radio bulletins would 
a lso be sent to army forces stationed at 
Alaska, Panama, Porto Rico a nd Cuba, 

- a nd be picked up by some of the isolated 
posts in this country, where little if any 
army news percolates. 

Orders a ffec ting all posts might also 
be announced via radio in the future to 
save the expense of telegraph and cable 
tolls. 

Winnipeg. lIIan. Can. T . Eaton Co .• Ltd. 
Vaneouver. B. C.. Can. Vaneouver ilaily Provlnee. 
Toronto. ant.. Can. Can. Inrl. Telephone Co. 
Regi na. Sask .• Can. Leader Pub. Co. 
St. John. N. B.. Can. Joncs Elec. Uadio Co .• Ltd. 
Montreal. Que., Can. The nen Telephone Co. 
Toronto. ant.. Can. Westin;thom"e ('0.. Ltd. 
Toronto, ant.. Can. Radio Equipment & :O:upply Co .• Ltd. 
H amilton. ant., Can. Wentworth Hadio Supply Co .. Ltd. 
Lonrlon. ant.. Can. Radio Supply Co. 
Winnipeg, lIIan., Can. Salton Radio Eng. Co. 

Are You Getting 

100% RESULTS 
FroIn Your 

COCKADAY 
4 CIRCUIT TUNER? 

-IF NOT-HERE'S HOW-
Correct hookup and correet construction coupled with the proper instruments are the only 
means of obtaining the wonderful results that this remarkabll' tuner is ea pa ble of producing. 
Get .the original hookup a nd eonstruetional data by Lawrence M. Cocka(iay, 22 
the Inventor, t ogeth er with price list on best instruments for perfect results . C 
For a limited time only ................................... .............................................. ~............... • 

COCKADA Y COILS A, n, C and D complete with diagra ms, wound for the new high wave 
length .. _ ............................................. .........................................•....................................... Prepaid $3_00 

Special Cockaday Cam Vernier Condenser, 17 plate .................. Prcpaid 4.00 

RADIO INSTRUMENTS COMPANY 
17 North Wabash Avenue Chicago, Illinois 
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360 
254 
268 
275 
268 
233 
258 
429 
273 
360 
248 
360 
229 
242 
258 
236 
236 
252 
390 
240 
242 
226 
280 
275 
244 
360 
280 
231 
226 
283 
485 
226 
360 
360 
227 
236 
360 
268 
273 
517 
280 
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Pickups and Hookups 
(Continued frem page 34.) 

Chicago Radio Traffic Association, has 
written the following letter to Frank D. 
Pearne, technical editor of RADIO AGE, 
describing how he knocked off thirty­
three stations at one sitti ng. Mr. 
l\larco's letter follows: 

RADIO AGE, 
Gentlemen: 

While essentially a transmlttmg 
radio . amateur at heart, the writer 
has followed with a great deal of in­
terest the progress of radio broad­
casting, particularly through the 
columns of your paper, noting there­
in many of the records set by local 
receiving stations, especially on 
silent night. T hinking that possibly 
some of these records might be 
broken with the oncoming cold 
weather, last Monday, October 22, 
the writer prepared to better the 
previous record of twenty-six sta tions 
on a single si lent night by carefull y 
polishi ng the antenna wire, pepping 
up the "A" battery, a nd consulting 
the weather man, with the resul ts as 
shown on the appended sheet. The 
weather man, however, suddenly 
changed his mind a nd after starting 
out nobly during the early part of the 
even in g a ltered cond itions about 8 :30, 
causing it to be a rather poor night. 

A careful log was kept of a ll sta­
tions heard, together with times a nd 
distances a nd is herewith presented 
for the ed ification of your reade rs. 
A ll worK was done on a three-tube 
se t without radio freq uency a mplifi­
cat ion. All stat ion s were a udible 
on loud speaker and in every case 
except that of KPO, no an t enna 
was used, the pick up device merely 
being a four-foot loop. The signa ls 
from KPO were audible on the loop 
but hardly st rong enough for loud 
speaker work. 

The writer wishes to take this op­
portunity of expressing the apprecia ­
tion of himself and the Ch icago Radio 
Traffic Association for the assistance 
rendered in the recent Second 
Nationa l American Radio R elay 
League Convention in Chicago, for 
the cooperation you displayed in 
bringing o ur organization before the 
public eye through the medium of 
your publication. 

Cordially yours, 
FRED MARCO. 

Secretary Chicago Radio Traffic 
Association. 

Following is the log kept by this sharp­
shooting Mr. Marco: 
Location and Call Time 
Philadelphia, WI P ... _ ... 5 :28 
Pittsburgh, KDKA ...... 5:34 
Pittsburgh, WCAE .... 5 :35-5 :46 
Buffalo, WGR ____ ....... 5 :50 
Detroit, WOX ... ____ ..... 6:12 
Kansas City, Mo. 

WD AL ....... _. __ ....... 6: 18 
Philadelphia, WFL_ ... 6:2 8 
Newa rk, WOR ...... ....... 6:33 
Dallas, WF AA .............. 6 :56 
Davenport, WOC ........ 6:59 
Schenectad y, WGY._ ... 7 :07 
Washington, D. C. 

Distance 
700 
625 
625 
500 
250 

425 
700 
750 
800 
175 
75 0 

\ VR c. ________ ..... __ ... __ .7 :25 
St. Louis, WCK. _____ ..... 7:47 
Ft. \Vorth, Texas, 

WBAP ................. __ ..... 7 :53 
Cincinnati, WL W . ___ ... 8 :06 
Columbus, 0., WBA V 8 :10 
At la nta, Ga., WSB .... 8 :18 
Jefferson City, Mo., 

WOS. ______ ................... 8 :20 
St. Louis, KS 0. __ . __ ... __ .8 :45 
Detroit, WW J ... ------ ... --8 :51 
Memphis, Tennessee, 

WM c. __ .. __ .......... __ . ______ 8 :55 
Troy, N. Y., WHAZ .. __ 9:25 
New York City, 

WEAF._ ............ ____ .. __ .9 :2 7 
Omaha, WOA W .. __________ 9 :40 
Minneapolis, WBAH .. 9:55 
Philadelphia, WDAR 10:07 
Los Angeles, K F I ______ 10:27 
Denver, KFDL ._ ....... 10:41 
Los Angeles, WH1-___ . 11 :00 
\Vaupaca, \Vis., 

\VPA H. ............. ____ .. __ 11 :30 
M ilboa rd, Kansas, 

KFKB. ............ __ ... ____ ll :45 
Calgary, Alberta, Can. 

650 
300 

800 
300 
300 
600 

350 
300 
250 

500 
750 

75 0 
450 
350 
700 

1,800 
950 

1,800 

200 

600 

CFCN .................. __ . __ .11:55 1,400 
San Fra ncisco, KPO .. __ 12 midnight 1,800 

Total miles ..... __ ..... __ .. ________ .. ________ ...... _2 2,100 
Off 12, midnight; a total of thirty·three 

stat ions. 

And th en, aga in, here 's a New York 
reader who has a word to say to one of 
our Ka nsas City readers: 

R A DIO AGE, 
Gentlemen: 

Referring to S. A. Stevenson' s 
let ter on Page 17 of your October 
issue: I picked up practically all his 
station s a nd ma ny more, from 
Luzerne, N. Y. (abo ut 1,400 miles 
further east). Thi s was accomplish­
ed on a modification of the E rla 
ci rcuit published in a spring num­
ber (May) of RADIO AGE. With 
the exception of WF AA-which was 
received upon our outdoor aeria l- l 
have heard a ll of them on a n indoor 
a ntenn a a nd mostly in August a nd 
September. 

Very truly yours, 
PHILIP G. SCHERMERHORN. 

67 West 52nd St., New York. 
The ed itor wishes to thank l\ lr . 

Schermerhorn for his letter and for the 
s uggestion accompan ying it regarding 
certai n cha nges in the com plete list of 
broadcastin g stat ions. Letters such as 
his prove that in tryi ng to help the 
radio art a long (a nd thereby pay for our 
own t ubes) we haven't been on a dead spot. 

If yo u r newsdealer has sold out 
his s upply of RADIO AGE you are 
likely to miss just the hook-up that 
you have been looking for. To 
avoi d any such c hance fill out the 
coupon in this issue and send in your 
s ubscription. Then you will be safe. 
And don 't forget that with each 
subscription at the special price of 
$2.00 a year, or $1.00 for six months, 
we send you free the popular Rein­
artz Radio booklet FREE. Address 
Radio Age, 500 N. Dearborn Street, 
Chicago, Ill. 

A Selective Type of 
Receiver 

(Continued from page 10.) 
of the rotor windings a nd connected td 
the set. These leads mu st be long enough 
to allow the rotor to be mO\'ed back and 
forth freely. The end s of the wires on 
the rotor as well as those on the stator 
can be anchored by drilling two small 
holes through the tube, and threading 
them through. All the turns of wire 
On both coils should be varnished with 
shellac, as this will. serve to keep them 
from coming loose. 

The method of connecting the taps 
from the stator A is plainly indicated in 
Figu re 3 and if the coupler is correctly 
wired in circu it in conjunction with a 
variable condenser it will provide as 
good a t uner as can be desired. 

A good twenty-three plate variable 
condenser with a vernier shou ld be 
purchased and is a necessary unit in 
future, more pretentions circuits which 
will na tura lly follow. 

A number of sensitive minerals are 
used for crystal detectors. Time given 
to selection of a good detector of this 
t ype is well spent, for it is the heart of 
the circuit. Sometimes high sensitivity 
discovered in mineral through patient 
testing permits of a receiving range 
comparable to that of a tu be detector. 
It must be handled carefu ll y and when 
a sensitive spot is found Care should 
be taken not to disturb the adjustment. 
A Galena detector may be mounted in a 
glass tube. However, it may be desirable 
to purchase a good fixed crystal detector 
as there are a number of efficient types 
on th e market. 

Making Phone Condenser 
A 'phone condenser can be easily con­

st ructed. Cut out two strips of tinfoil 
3 inches wide a nd 2 feet long, and three 
strips of thin pa raffin ed paper, 4 inches 
wide a nd 2 feet, 3 inches long. After 
pasting the tinfoil sheets on each side of 
one of the paper strips, sandwich the 
whole between the remai ning two paper 
strips a nd roll it up, binding the roll 
with t a pe or cord. Connections are 
made to the two tinfoil sheets. 

The telephone receivers require no 
descrip tion . However, the ultimate 
success or failure of reception depends in 
a large measure upon the quality of the 
telephone receivers. A discriminating 
select ion of dependable 'phones consti­
tutes a wise in vestm ent . 

The units which comprise this receiver 
are mounted upon a bakelite panel, 
which may then be fastened to a small 
cabinet. Great care should be exercised 
in sold ering. Use a paste flu x, as a 
soldering liquid is liable to run a nd cause 
a short or special program on its own. 
Instruments shou ld be spaced a t about 
two inches , keeping leads as short as 
possible. 

A Schenectady woman, wife of a 
schoolteacher, asked WGY to broadcast 
a req uest for a fl at. She described and 
specified the number of rooms she de­
sired and the rent it was possible for her 
to pay a nd also mentioned the streets 
she preferred. 
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NAPOLEON'S name fills more pages in the world's solemn history than that of any other mortal. 
The advance of his Grand Army into Russia is the turning point of his career and marks the beginning of his downfall. 

During the World War mighty armies marched over the battlefields where Napoleon fought over a century ago. All the 
causes of this mighty struggle may be learned from the pages of history. The one complete, accurate, authoritative and 
reliable history, depicting the rise and fall of every empire, kingdom, principality and power, is the world-famed publication, 

Ridpath's History of 
the World 

Including a full authentic account of the World War 
Dr. John Clark Ridpath i;-universally recognized as America'~ greatest historian. 

Other men have written histories of one nation or period-Gibbon of Rome, Macaulay 
of England, Guizot of France; but it remained for Dr. Ridpath to write a history of the entire 
World from the earliest civilization down to the present day. 

A Very Low Price and Easy Terms 
We will name our special low price and easy terms of payment 

only in direct letters. A coupon for your convenience is printed on the 
lower corner of this advertisement. Tear off the coupon, write your nallle and 
address plainly and Illail now before you forget it. We will mail you 46 free 
sample pages without any obligation on your part to buy. These will give 
you some idea of the splendid illustrations and the wonderfully beautiful 
style in which the work is written. We employ no agents, nor do we sell 
through bookstores, so there are no agents' commissions or book dealers' 
profits to pay. Our plan of sale enables us to ship direct from factory 
to customer and guarantee satisfaction. 

Six Thousand Years of History 
RIDPATH takes you back to the dawn of History, 

long before the Pyramids of Egypt were built; down 
through the romantic troubled times of Chaldea's gran­
deur and Assyria's magnificence; of Babylonia's wealth 
and luxury; of Greek and Roman splendor; of Moham­
medan culture and refinement to the dawn of yesterday, 
including a full authentic account of the World 
War. He covers every race, every nation, every tillle, 
and holds you spellbound by his wonderful eloquence. 

Endorsed by Thousands 
RIDPATH is endorsed by Presidents of the 

United States, practically all university and college 
presidents, and by a quarter of a million Americans who 
own and love it. Don't you think it would be worth 
while to mail us the coupon and receive the 46 sample 
pages from the History? They are free. 

Ridpath's Graphic Style 
RIDPATH pictures the great historical events 

as though they were happening before your eyes; he 
carries you with him to see the battles of old; to meet kings and queens 
and warriors; to sit in the Roman Senate; to march against Saladin and 
his dark-skinned followers; to sail the southern seas with Drake; to 
circumnavigate the globe with Magellan. He combines absorbing 

,interest with supreme reliability. 

Please mail, without cost 
to me, sample pages of 

RIdpath's HIstory of the 
World, containing photogravures 

of The Surrender at Sedan, Napoleon, 
and other great characters in history. 

Also write me full particulars of your 
special offer to Radio Age readers. 
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RADIO AGE 
INSTITUTE 

To insure 100 % value to readers of advertise­
ments, as well as 100 % value to the advertisers 
themselves, radio equipment is now being tested 
and endorsed by the 

RADIO AGE INSTITUTE 
500 NORTH DEARBORN STREET 

CHICAGO, ILLINOIS 

No charge is made for testing and approval, 
and all merchandise will be returned as soon as 
possible, transportation expenses to be paid by 
the manufacturer. Lists of makers of approved 
radio goods will be published from time to time. 

SERVICE DEPARTMENT 
FOR READERS 

Please remember that Radio Age has one of the 
best radio instruct ors in the United Sta tes, who 
is ready t o answer a ny technical question. This 
costs subscribers nothing. 
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Building the Haynes DX Receiver 
( Continued from page 6) 

battery, but it must be remembered 
that for loud reception, the large 
tubes must be used. 

The plate battery should be of 
the 22 1-2 volt , adjustable type so 
that j ust the proper voltage for the 
particular tube used may be ob­
tained. Figure 1 shows t he genera l 
layout for the panel. T his shows 
a fixed grid leak, supported by the 
wires which connect to it, but as 
b e for e mentioned, the variable 
arrangement is better and when 
used should be mounted on the 
panel, or in the same way as shown 
in the drawing. As it is never 
changed after once being adj usted 
to the tube used, it will perhaps be 
just as well t o mount it as shown. 

Figure 2 is the skeleton circui t 
showing the conventional idea of 
wiring. The method of winding 
the bank-wound coil is shown in 
F igure 3. Some of our readers 
will no doubt wish to add two steps 
of audio frequency amplification to 
the set, so this has been shown in 
Figure 4. The rheostat shown in 
Figure 1 is the carbon type, but 
th is is not necessary, as any stan­
dard t ype will answer just as well , 
although the resistance of it will 
depend upon the type of tube used. 
For the large 200 or 300 tubes, 
this resistance should be about 
6 1-2 ohms, but if the ' \VD-ll 
t ubes are used, a rheostat having 
25 ohms resistance will be required. 

List of Material 

One cabinet to fit 7x10 inch p~lnel. 

One bakelite panel, 7x10 inches, 
3-1 6 of an inch thiclc 

One bank-wound variocoupler. 
One switch lever. 
Four switch contact points. 
Two switch stops. 
Eigh t binding posts. 
One variable vernier ll-plate con-

denser. 
Two dials. (Standard bakelite.) 
One rheosta t. 
One socket (To fit the particular 

tube used.) 
One variable grid leak. 
One mica grid condenser .00025. 
Thirty feet No. '14 tinned copper 

wire. 
In selecting the socket, be sure 

to obtain one which can be mounted 
on the panel, as shown in Figure 1. 

T he above list covers the parts 
necessary for the construction of the 

set only. The accessories which 
will also be req uired are as follows: 

One detector tube. 
One set of "B" batteries (22 1-2 

volts adjustable). 
One pair of good headphones. 
One storage battery, or dry cell 

(depending upon the tube used). 
In wiring this set, be very careful 

to solder all connections and if 
flux is used , clean off the soldered 
joints with alcohol after completion. 

German Restrictions 
Recognizing that radio telephony in 

Germany has now become an importa nt 
economic institution, valuable as an 
agent of communication with foreign 
countries and within Germany itself, the 
Federa l Ministry of Posts a nd T ele­
graphs, which has hitherto exercised a 
restrictive monopolistic control over all 
wireless operations, is contemplating an 
early relaxation of existing rest rictions 
for the benefit of the general public, 
Consul Richard son reports from Berlin . 

Broadcasting has been meagre in 
Germany . The "Eild ienst Gesell­
schaft" at Berlin has been disseminating 
fin a ncial a nd commercial news to a 
clientele of subscribers. The company 
secured a lease from the government of 
the wireless station at Koenigswuster­
ha usen in the province of Brandenburg 
whence it distributes bulletins received 
periodically from the higher power 
installation at Nauen. This was a 
strictly business proposition; the general 
broadcasting of music, lectures, informa­
tion a nd features pro minent among rad io 
activities in th e United States a nd 
elsewhere, has never been done in Ger­
many. 

A club, comp risi ng principally a ma ­
teurs interested in wireless, was formed 
in Berlin in the early month s of this 
year. One of its declared objects was to 
induce the govern ment to sanction the 
free installat ion of private receiving sets 
and encou rage radio progress. Apparent­
ly good resul ts have followed the club's 
efforts. 

It is now understood t ha t a public 
organization will combine a nd ci rculate 
a program of poli tical, scientific and 
popular lectures of a ll sort, as well as 
music , etc . The federal telegraph ad min­
istration will probahly establish a number 
of sending stations. Any indi vid ual who 
secures a permit at his postoffice wi ll be 
authorized to receive this service. The 
permit, whkh may be had at a small 
a nnua l fee, will entitle the hold er to use 
a receiver. 

U nauthorized " listening in" will be 
considered an offense against: the Post 
a nd Telegraph regulations and will be 
punishable. Receiving apparatus will 
be procurable by license holders at 
specially designated shops. Manufac­
turers are to be a llowed to de li ver re­
ceiving sets only to such persons as 
possess t he required permits. The sets 
must correspond with a ll the technica l 

conditions of the Telegraph ad ministra­
tion, a nd the selling firms must declare 
their readiness to pay the govern ment 
a certain proportion of the profits of 
each sale. 

Overcomes Body Capacity 
Gives micro metric adjust­
ment outside the field 01 

. inductivity. 

Tested and approved by amateur8 and exverta. 
Enables you to tune distant stations easier and 
more cl early. Stmple as ABC. Installed 
from outsloe. no dl smantllng of your 8et neee.­
sary. AudlbUlty made more natural or les8 
di8torted by the tlnal adJustment8 obtained 
One Hunt', Device hand le8 all dial8 on let 
or 8everal 8et8. COSt8 only one dollar on 
guarantee of mon ey refunded 1f not aat181!ed. 
A8k Your dealer or order direct from 

HUNT COMPANY 
485 Shrine Bldg., Memphis, Tenn. 

PRICES REDUCED 
Send card today asking Cor our complete list 

of knorked down outfits and radio parts at 
r ~dueed p,ices. Our book "Radio Construc­
tion for t he Amateur" will prove a big help 
to you. Price only fifty eents. A sample 
Ra ving follows. You may order any part or 
parts you desire. 

Complete Regenerative Vacuum Tube 
Receiver. 

Approximate range 1,000 milea. 
Our Price Othero 

P a nel 7"xI2" already drilled .. .. .... .. $ 1.75 S 2.50 
Cabinet k. d. o f 3 ply wood to lit .••. . 1.60 2.50 
2 tbreo incb dia ls at 300 eaob.. .... .. .00 1.00 
16 switch points with nut at .01c..... . . 16 .48 
4 switch otOI>6 witb nut a t .01 0. ...... .04 .12 

~ ~~i~~b~o~~~~~~~~W,I~!d1u:~i~~o :~~ :~g 
I filimcnt r beostat. Good g rado... . .50 1.00 
I 1800 vario-couplol'-16 taps........ 2.75 3.50 
1 23 plato variablo condenser .. • . . . . . 1.76 2.80 
1 tube socket of high quality......... .45 .75 
1 phone nod 1 grid condenser nt . 150 .30 .50 
1 set trll.DRfcf'8 for mar king pnnel. . . . . .20 .30 
9 foot spaghetti tub ing at .040. . . . . . . .36 .54 
1 tubo sockot su pport .. ... , .• . . .. . .. .20 .30 
20 feet 80ft copper connectin g wire. . . . .20 .30 
1 1 copy "nadio CollBtruction for the 

Amateur" ..•.•.•.. ; . . • . . . . . . . .50 .50 

5 11.95 518.32 
Some other ar tieles from our list are:-

Frost head Bet -2000 ohms ........... 5 3.45 5 4.00 
TranHformer - Audio frcquenoy 

"Rhumstino" ............ ' " . . •. .. 3.00 4.00 
Detector tube-6 volt-" lndopcndentlt 2.9.S 4.00 
Two otop amplifier part. complote. . .. 13.95 21.50 

What They Say 
A great many unsolicited testimonials with 

ref!'rence to the above k. d. outfit have been 
received. A couple are: 

Roxbury, Conncetieut. 
Am getting exeellent serviee from one t ub!' 

Bi ngle cireuit receiver whieh was bought 
knoeked down from you. H ave heard ninety­
four stations including PWX at Bavaria, 
Cuba and my friends think it is great. 

John S. Robinson .' j!3 

Covington, Tennessee. 
The set whieh we made from your parts is 

giving good satisfaetion. We have heard 1,500 
miles or morc air line. Have heard KT_7" 
K,,:"II, J~I1J . tbe last two being in Los Angcles, 
C'lhfornm. C. H . Owcn. 

Radio Parts Manufacturing Company 
lZ47 Marlborough Dept. "C" Detroit, Mi<higan 
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It 
Covers 
The Field! 

Over three hundred pages of fully illustrated 
instructions on how to build and operate 
sets! Truly a treasure trove for the home 
radio experimenter! 

\tV ri tten by experts, diagrammed by experts, 
tested a nd proved by experts. And all so 
simple and clear that the beginner can under­
stand. 

All kinds of circuits, with instructions on how 
to make them and amplify them. Readers' 
circuits on which they have made distance 
records. 

Long Distance crystal sets. How to hook 
'em up. How to make the aerials do their 
darndest. 

How to make battery chargers. How to 
make transformers, coils, condensers, vario­
couplers, loading coils, dry-cell circuits, audio­
frequency amplifiers, one-tube loop aer~al 
sets, two-circuit crystal detectors. 

Ten issues of RADIO AGE, " The Magazine 
of the Hour," the "Old Reliable" guide. 

While They Last 

In One Volume-Cloth Bound-with 
one year's subscription to Radio Age! 

All for $3.50 Postpaid 

Send money order or check no\v. 

RADIO AGE, Inc. 
500 North Dearborn Street 

CHICAGO 

Leviathan's Life Boats 
Two of the Leviathan' s life boats, 

both ten knot motor boats, have radio 
transmitting a nd receiving sets and 
calls of their own. Life boat N o. 67 
is WSN"A in radio talk, and No. 68 is 
WSNB. The Leviathan's own call 
is \i\TSN, her two tenders carrying an 
additional letter. This is a new depar­
ture in A merican shipping, planned as 
an additional sea safety preca ution. 
If the Leviathan's radio apparatus 
should get out of order, or she should 
be sunk, her two motor boats could 
communicate with relief ships, within 
about fift y miles, guiding them to the 
scene. Each of these radio-equipped 
cra ft carries a spark set, and one Kilo­
watt gas engine generator; they"'com­
municate on wave lengths of 300 and 
400 meters. 

New Army Stations 
The army signal corps is busy install­

ing a radio station at Fort Douglas, near 
Salt Lake City, Utah, which will be the 
largest radio telegraph station of the 
army. It will have but one tuhe, the 
new ten kilowatt radiotron developed 
by the General Electric Company, which 
is building the equipment. 

Another similar station is being erected 
at Leavenworth, Kans., but this station 
will operate with two tubes and will have 
a telephone circuit as well as the radio 
telegraph. The radio circuit between 
these two stations, the Arlington, Va., 
station and a land line from Leavenworth 
to San Francisco, will span the United 
States. Each of the two interior stations 
will be equipped with two steel 300 
foot towers. 

I t is the plan of the army radio service 
not to use coastal stations, that part of 
the work being handled by the naval 
communication service, and the army 
does not desire to interfere with ship 
to shore communication. 

REA L VALUES and tne best of Merehandise. 
OUR I'RODUCTS ARE GUARANTEED. W e 
enable you to kp.ep the cost of the building and 
up-keep of your set at the lowest figu res and 
offl'r you only the most scientifil' and reliable 
products. 

SAVE ON RADIO 
VARIOCOUPLER-1S00 Bakolite tuhing. groon 

.i1k wire ....... ..... .....• .. .. . . . .. . ..... . . $ 2.95 
MOULDED VARIOMETER, g reen eilk wire. 

epocu.!. ..... . . . . . . . . . . . . . . . . . .•.•.•. . . .•.. . 3.45 
VARIOCOUPLER-ISOo JIlCO 8pecial... ... ...... 1.45 
VAR10METER-1S0o J IlCO special. . . ... ... . .... 1.45 
VERNIER CON DENSER, 23 plato.. ...... ... 3.25 
TRICOIL REFLEX TRANSFORMER (Specify 

tuhe used).. . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . 1.S5 
UNITED-AUDIO FREQUENCY TRANS-

FORMER, 6 to 1 ratio............. .. .... .. 3.45 
MAG NAVOX Loud Speaker ......... ...... .... 29.75 
HEAD PHONES, Long Dietance.. . .. ... ...... 4.95 
221-2 VOLT B BATT ERy..... .. .... .. ...... 1.45 
PHONE PLUG, Specla!. ......... .. ..... . .. . .. .39 
UV 199 SOCKETS.. .......... .. .. . ... .. .. . .. .69 
ELECTRI C SOLDERING IRON...... .. ...... 2.45 
RHEOSTATS, 6, 20 or 40 ohm, opecial....... . . .48 
POTENTIOMETER, 2000 or 4000 ohm...... . . .69 
We offer this extraordinary oppor tunity to buy 
your radio ~upplies at unheard of prices. Take 
immediate advantage by orol'ring TODAY. 
Send money order, cash or check. 

JACKSON RADIO COMPANY 
D e pt. 122, 639 W. North Ave., Chicago, III. 
For other hflr(lains write Jor Ollr Radio Bulletin 
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ERLA BLUE PRINTS 
Erla Receivers out-distance all other sets with an almost un­
believable volume and a naturalness that cannot be distin­
guished from the source of reception. 
This is the famous Erla Reflex Hook-up. Less than one 
year old-but has taken the entire nation by storm. Every 
listener-in raves about it and wants a set of his own 
immediately. 
So easy to construct that anyone who can handle a screw 
driver can ' build the set complete in a surprisingly short 
time-about 1 1-2 hours. Everything is so simple and easy. 

NO SOLDERING WHATEVER-ONLY A SCREW 
DRIVER NEEDED. 

One tube hook-up makes set equal to any other 
two tube set ever invented. Erla two tube 
set equals four tubes of the best of other 
hook-ups. 
Erla three tube hook-up has no equal up to 
seven tubes of other sets. This hook-up 
brings in the most distant stations with a 
volume equal to powerful. local stations. In 
volume this hook-up equals that of any seven 

tube set ever devised. And for naturalness of 
tone has no equal in any other set of any number 
of tubes. The results from the Erla 3 tube is 
naturalness itself and cannot be improved upon. 
Actual size working diagrams make every thing . 
simple and easy. 
Every piece of apparatus and every wire is 
pictured in its exact place-every article 
needed is listed on the diagrams. 

With such wonderful results to be obtained from an Erla hook-up at a very 
low cost you cannot afford to waste time and money building other sets that can­
not possibly begin to equal Erla hook-up performance. 

Diagrams sent same day your order is received. 
Money Order or Bank draft or Bank Cashier's check. 
personal checks. 

Send P. o. or Express 
Do not send stamps or 

Erla Hook-up Diagram Prices 
3 sheets for making 1 tube set 2Sc 
3 sheets for Inaking 2 tube set 3Sc 
3 sheets for making 3 tube set SOc 

FRANK D. PEARNE 
Sole Distributer of Erla Diagrams for U. S. and Canada 

829 Waveland Avenue, Chicago, Ill. 
Dealers, Write for Quantity Prices 
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Amateurs to Compete in Picking Up Calls 
H ARTFORD, Conn., Nov. 25.­

The fourth seri es of transatlantic 
tests of the American Radio 

Relay League between December 22 
and J a nuary 10 will be a receIving con­
test a s far as American a nd Canadian 
a mateurs are concerned. They will 
keep their transmitters si lent during 
the entire period listenin g for signals 
from European operators. 

Believing that their skill in trans­
mitting has been tried a nd proved, 
amateurs on this cont inen t are now 
going to show the E uropean rad io 
men the cou rtesy of a llowing them 
to do the send in g, while their own 
sets and ears a re sharpened and tuned 
to catch the incoming si gna ls . 

Du ring the first thr ee transatlantic 
tests North Ameri ca n a mateurs were d e­
term in ed to get their s igna ls across the 
water. Transm ission was the big thing 
a nd meant everyt hin g to them. Even last 
year when signals from United States 
transmitte rs were hurled across the ocean 
by the hundred, there was only a mild 
interest in the receiving end. This was 
a great disappointment to the French 
an d British hams. 

\Vith the cond itions for the present 
tests changed and the motives practically 
reversed everything d epends on the 
receiving a nd the time previousl y used 
by each operator in getting his entire 
a pparat us into trim will now be given 
a lmost wholly to the improvement of 
the receiving circuit. This opens the 
way for the free-for-all two-way t es ts 
which immediately follow the las t day 

·of the transat la ntics. 
The program that has now been 

arranged by F. H. SchnelI, traffic 
manager of the A. R. R. L., calls for 
t ransmiss ion by the British ama t eur 
a nd F rench operators on a lternate 
nights between 8 p. m. and 1 a . m. 
ea stern standard time, with the latte r 
sta rting on December 22. 

Another featu re of the tests is the 
o fTe r by prominent manufactu rers of 
thousands of dollars worth of rad io 
a ppara tus for prizes, including a $ 1,100 
transmitter by A. H. Grebe and Com­
pan y , Inc . 

Appeal to Amateurs 

T HE Ameri can Radio Rel ay 
League makes an appeal to the 

American and Canadian transmit­
ting amateur. 

The A. R. R. L. , in co-operation 
with the leading rad io societies of 
Europe, is cond ucting the fourth 
Trans-Atlantic Tests from December 
22, 1923, to J anu a ry 10, 1923. It 
appeals to the transmitting a ma t cur 
asking him to please keep his trans­
mitter si lent during the period of I 

the tests. An absolutely quiet air 
every night during the t est is de­
sired. 

The American and Canadian ama­
teurs are not scheduled to transmit 
at any time during t he test s as the 
league d esires to lend its best e fforts 
at receiving European amat eurs and 
to try to establish two-way Trans­
At lan tic Amateur Communication. 
F irst of a ll, Americans must show 
tha t they can copy foreign amateur 
signa ls . 

H ours of transmission by Euro­
pean a mateurs (French and British) 
will be from 0100 to 0600 Greenwich 
Mean Time; 8:00 p. m. to 1:00 a. 
m., Eastern Standa rd Time; 7 :00 
p. m . to Midnight, Centra l Standard 
Time; 6:00 p. m. to II :00 p. m. 
Mounta in Standard Time; 5 :00 p. 
m. to 10 :00 p. m., P acific Sta nda rd 
Time. Wave lengths will be fro m 
180 to 220 meters. 

The tests are open to the broad­
cast lis tener who is ab le to copy the 
code. The European transmissions 
wiII be a t no more than t en words 
a minute. Over $3,500.00 worth of 
prizes wili be awa rded for the best 
reception reports turned into A. R. 
R. L. H eadqua rters, 1045 M a in 
Street, H a rtford, Conn. 

1921, only acted as an incentive for 
those tha t follow ed . Transoceanic am­
ateur ra dio loomed up as a tremendous 
achievement. The next year the exper i­
ment was considered worthy of send in g 
a n American amateur, Paul Godley, 
to Ardrossan, Scotland, to listen. 

I n previous yea rs this season fou nd There in a fi shin g v illage some twenty 
the American ham going over every miles to the west of G lasgow, Godley 
de ta il of his transmitter, devising new heard nearly th irty sta ti ons a nd one 
ways of crowdin g stray wa tts into his compete message. The job of ge tting 
se t to increase his ran ge. Now the across was fin ished to all purposes; 
same ca reful a ttention is being given it had been proved a mateurs could 
to the receiver, \vhile the CW send ing reach over the broad Atlantic on low 
set stands idle with the aloof dignity power. 
of accompl ishment. 

It is no novelty for the relayin g 
a mat eur to rebuild his receiver a nd it is 
directly in li ne wi th the present move­
ment calling for the instaliation of the 
s uper-h ete rod y ne, or another of the 
new t ypes of receiving circuits tha t 
a re fast ga inin g in popula rit y . This 
mea ns as radical a change a s it was 
fo r the amat eur to revert from the 
old thu nd er-spa rk set to the smooth­
toned C \V in transmission. 

The complete failure of the first 
transatlantic amateur tests in February, 

The business of organizing th e third 
transat la ntics was by way of demon­
strating that transoceanic amateur radio 
cou ld become a common thing an d 
was well within the real m of the p ractica l. 
The signa ls went over to the tune of 
more than a score a day, a nd when the. 
final tota l was made up, more than 
300 stations had landed. 

In the "west bound" tests a total 
of about twenty American amateurs 
heard European amate ur signa ls pri­
marily from three statio ns French, 

8A B, British, 5WS and British, 2FZ. 
American hams plan now to surpass 
a ll recei ving records. 

Seven Standard Stations 
Seven radio stations have been named 

by t he Bureau of Standards a s main­
tain ing sufficiently constant transmission 
freq uencies to serve as standards for 
calibrat ing wave meters and radio­
receiving apparatus. Two, KDKA and 
W G Y, are broadcasters. 

The stations, located in IVIassachusetts, 
New York, New Jersey, Pennsylvania 
a nd Maryla nd, include one naval sta­
tion, four radio corpora tions, one gen­
era l electric and one Westinghouse 
stat ion. The Tuckerton station of the 
R. C .• A. leads the seven in accuracy, 
deviating only 0.1 per cen tin thirty­
six tests of its assigned frequency; 
all the other s'tations are , however, 
not deviating on an average of over 
0.3 per cent, and should serve as fairly 
accurate measures of frequencies. 

The seven stations follow with their 
frequencies and other data : 

Station 
WQL 

NSS 
WQK 

WGG 

WSO 
WGY 

Owner 
R. C. A. 

U. S. N. 
R. C. A. 

R. C. A. 

R. C. A. 
G. E. 

KDKA W. E. M. 

Location 
Coram HilI, L. I., 

New York. 
Annapolis, Md. 
Rocky Point, L. I., 

New York. 
Tuckerton, No. 1, 

N. J. 
Marion, Mass. 
Schenectady, New 

York. 
E . Pittsburgh, Pa. 

Commenting on the standard fre­
qu en cy situation, the Bureau of Stan­
dards says: "If every radio trans­
mitting station mainta ined exactly the 
wave freq uency ass igned to it, there 
would be ava ilable a standa rd fre­
q uency waye eve ry time any station 
Was in operat ion. However, at present 
this is the case only with certain sta­
tions, and because it is a matt er of 
difficulty to maintain exact ly the assigned 
frequency, a nd a lso because this is of 
great importance, the bureau has been 
collecting some interest in g data on 
t he subject. As a res ult of these measure­
ments, it is possible to give out infor­
mation from time to time on stations 
which maintain a sufficiency accuracy 
to be useful as frequency standards. 
Several stations, which use special 
means for maintaining con~tant fre­
q uency, have very nearly attained the 
goa l of remainin g within two kilocycies 
of the assigned frequency, as recom­
mended by the Second National Rad io 
Conference. 

Transmissions fr0111 seven stations 
may be used in standa rdizin g apparatus, 
by the methods given in Bureau of 
Stand ards Letter Circular 92, "Radio 
Signals of Standard Frequency a nd 
Their Utilization." 
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Your Radio Problems Solved 
for 30 Cents in Stamps 

I F YOU are constructing a receiving set, a battery charger, a loading coil, a con­
denser, or a transformer and you need help in the way of clear diagrams and full 

detailed descriptions of that very thing you may have it by return mail. 

We have laid aside a limited number of back numbers of Radio Age for you. Be­
low we are listing the hook-ups and circuit diagrams to be found in these magazines. 
Select the ones you want, enclose 30 cents in stamps for each one desired. 

, We advise immediate attention to this as the stock of back numbers is diminish­
ing rapidly. 

May, 1922 

- How to make a simple Crystal Set for $6. 

June, 1922 

-How to make a Receiving Transformer. 
-Aerials under ground and under water. 
-Electric light wires as auxiliary to radio. 

September, 1922 

- Bank uses radio to scrve public. 
-How to construct the Reinartz Receivcr. 
-Federal Act regulating radio. 

October, 1922 

-How-to make a Tube Unit for $23 to $37. 
- How to make an Audio Frequency Amplifying Trans-

former. 

November, 1922 

-Photo-electric Detector Tubes. 
-Design of a portable short-wave radio wavemeter. 

Decem her, 1922 

-Home-made battery charger for $3.00. 
-Principles of radio receiving equipment. 

January, 1923 

-How to make a sharp-tuning Crystal Detector. 
-Fixed condensers in home-made receiving sets. 
-Description of loading coil for simple sets. 

March, 1923 

-Layout and drilling for Reinartz Tuner, with am-
plification. 

-How to make the Crystal Set do long distance work. 
- Wired wireless. 
-How to make an Audio Frequency amplifier. 
-Symbols used in radio diagrams. 

April, 1923 

-The Kopprasch circuit. 
-How to make a one-tube loop aerial set. 
-A two-circuit Crystal Set. 

May, 1923 

-How to make the Efla single-tube reflex receiver. 
-How to make a portable Reinartz set for summer use 

June, 1923 

-How to build the new Kaufman receiver. 
-What about your antenna? 
-Use of Rubber for radio parts. 

July, 1923 

-The Grimes inverse duplex system. 
-How to read and follow symbols. 
-Proper antenna for tuning. 

August, 1923 

-Constru~tion of the Cockaday four-circuit tuner. 
-An efficient two-stage amplificr. 
-A simple buzzer transmitting set. 

September, 1923 

-How to load your set to receive new wave lengths. 
-Simple Radio Frequency Receiver. 
-Radio with the MacMillan expedition. 

October, 1923 

-The Four-Tube Neutrodyne. 
-Your First Tube Sct. 

November, 1923 

-Thc Supcr-Hetcrodyne. 
-A Three-Circuit Tuner. 
-How to Lcarn Code. 

RADIO AGE, Inc. 
500-510 North Dearborn Street, CHICAGO, ILL. 
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Inside the Arctic Circle, nine degrees 
from the North Pole, a little 89-foot schooner is 
frozen fast in the ice of Smith Sound. Aboard 
this schooner a group of brave men are enduring, 
as best they can, the desperate cold of the Arctic­
cold that often drops to 60 degrees below zero. 
Human atoms in a boundless field of ice! 

Cold is hard to endure, but far more terrible is the 
Arctic solitude-unbelievably oppressive. Radio, at 
length, has broken this spell forever! 

Concerts from Honolulu! 
Daily, by means of powerful sending and receiv­

ing apparatus, the crew of the "Bowdoin" are in 
communication with relatives and friends in the 
far-off States. Daily they listen to concerts as far 
away as Chicago, Dallas, and Honolulu! 

When the sanity, the very lives of one's shipmates 
may depend upon contact with the outside world, 
none but t .he best is good enough. 

Dr. MacMillan's Choice-the Zenith 
Out of all the radio sets on the market, Dr. 

MacMillan selected the Zenith exclusively-because 
of its flawless construction, its unusual selectivity, 
its dependability and its tremendous reach. 

Already his operator, on board the "Bowdoin" in 
Northern Greenland, has tuned in several hundred 
stations. You along the Atlantic who brag a little 
when you tune in Catalina Island-what would you 
say if you tuned in Hawaii from the Arctic Circle? 

The set that Dr. MacMillan has is a standard 
Zenith receiving set. And you can do all that 
MacMillan does, and more, with either of the two 
new models shown at the right. Their moderate 
price brings them easily within 
your reach. Write today for 
full particulars. 

Zenith 
Radio Corporation 

McCormick B uilding 
CHICAGO 

1 
-1-

J 
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Model 4R-The new Zenith 4R "Long-Distance" 
-- -,", Receiver-Amplifier comprises a complete three-

~
. . J. circuit regenerative receiver of the feed-back type. - --=.' It employs the Zenith regenerative circuit in 

'. -.~:;: combination with an· audion detector and three­
- == :stage audio-frequency amplifier, all in one cabinet. 

Because of the unique Zenith "selector," unusual 
selectivity is accomplished without complication of 
adjustment. 

The Zenith 4R ma7 be connected directly to any 
loud-speaker without the use of other amplification 
for full phonograph volume, and reception may be 

I satisfactorily accomplished over distances $85 
J of more than 2,000 miles 

r"'""---: __ --.-w. ... 

Model 3R-The new Zenith 3R "Long-Distance" 
Receiver-Amplifier combines a specially designed 
distortionless three-stage amplifier with the super­
efficient Zenith three-circuit regenerative tuner. 

r Fine vernier adjustments-in connection with the 
unique Zenith aperiodic or non-resonant "selector" 
primary circuit-make possible extreme selectivity. 

2,000 to 3,000 Miles with Any Loud-Speaker 
The new Zenith 3R has broken all records, even 

those set by its famous predecessors of the Zenith line. 
Satisfactory reception over distances of 2,000 to 3,000 
miles, and over, is readily accomplished in full 
volume, using any ordinary loud-speaker. No 
special skill is required. 

The Zenith is the only set buil t which is capable of 
being used with all present-day tubes as well as 
with any tubes that may be brought out in the future. 
The Model3Ris compact,gracefulinline,and $160 
built in a highly finished mahogany cabinet 

r ;;N7'";R~To~o-;p~~~;'- - --
1332 South Michigan Avenue, Chicago, Illinois 

I Gentlemen:-
Please send me illustrated literature on Zenith Radio. 

I ." I Name ..................................... - ........... . .... ..... - •. - ........ --

I Addre55 .................. _ ............ ······ ······ ··· ··· ........ - ............. -.-
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